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Overview

Welcome to the Generative Shape Design User's Guide !
This guide is intended for users who need to become quickly familiar with the product.

This overview provides the following information:

. Generative Shape Design in a Nutshell
. Before Reading this Guide

. Getting the Most Out of this Guide

. Accessing Sample Documents

. Conventions Used in this Guide

Generative Shape Design in a Nutshell <

The Generative Shape Design workbench allows you to quickly model both simple and complex
shapes using wireframe and surface features. It provides a large set of tools for creating and editing
shape designs and, when combined with other products such as Part Design, it meets the
requirements of solid-based hybrid modeling.

The feature-based approach offers a productive and intuitive design environment to capture and re-
use design methodologies and specifications.

This new application is intended for both the expert and the casual user. Its intuitive interface offers
the possibility to produce precision shape designs with very few interactions. The dialog boxes are
self explanatory and require practically no methodology, all defining steps being commutative.

As a scalable product, Generative Shape Design can be used with other Version 5 products such as
Part Design and FreeStyle Shaper and Optimizer. The widest application portfolio in the industry is
also accessible through interoperability with CATIA Solutions Version 4 to enable support of the full
product development process from initial concept to product in operation.

This User's Guide has been designed to show you how to create and edit a surface design part. There
are numerous techniques to reach the final result. This book aims at illustrating these various
possibilities.

Before Reading this Guide =

Before reading this guide, you should be familiar with basic Version 5 concepts such as document
windows, standard and view toolbars. Therefore, we recommend that you read the Infrastructure
User's Guide that describes generic capabilities common to all Version 5 products. It also describes
the general layout of V5 and the interoperability between workbenches.

You may also like to read the following complementary product guides:

. Part Design User's Guide
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Getting the Most Out of this Guide <

To get the most out of this guide, we suggest that you start reading and performing the step-by-step
Getting Started tutorial. This tutorial will show you how create a basic shape design part.

Once you have finished, you should move on to the Basic Tasks and Advanced Tasks sections, which
deal with handling all the product functions.

The Workbench Description section, which describes the Generative Shape Design workbench, and
the Customizing section, which explains how to set up the options, will also certainly prove useful.

Navigating in the Split View mode is recommended. This mode offers a framed layout allowing direct
access from the table of contents to the information.

Accessing Sample Documents <

To perform the scenarios, sample documents are provided all along this documentation. For more
information on accessing sample documents, refer to Accessing Sample Documents in the

Infrastructure User's Guide.
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Conventions

Certain conventions are used in CATIA, ENOVIA & DELMIA documentation to help you recognize and
understand important concepts and specifications.

Graphic Conventions

The three categories of graphic conventions used are as follows:

. Graphic conventions structuring the tasks
. Graphic conventions indicating the configuration required

. Graphic conventions used in the table of contents

Graphic Conventions Structuring the Tasks

Graphic conventions structuring the tasks are denoted as follows:

This icon... Identifies...

estimated time to accomplish a task

{*:*} a target of a task

= the prerequisites

T the start of the scenario
{;} a tip

i, a warning

f information

o basic concepts
—_— methodology

] reference information
{'H information regarding settings, customization, etc.
L

gt the end of a task
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) functionalities that are new or enhanced with this release
E allows you to switch back to the full-window viewing mode

Graphic Conventions Indicating the Configuration Required

Graphic conventions indicating the configuration required are denoted as follows:

This icon... Indicates functions that are...
P1 specific to the P1 configuration
P2 specific to the P2 configuration
P3 specific to the P3 configuration

Graphic Conventions Used in the Table of Contents
Graphic conventions used in the table of contents are denoted as follows:

This icon... Gives access to...

Site Map

Split View mode

N®

a
n
a

L

What's New?

F.
[y

Overview
Getting Started
Basic Tasks

User Tasks or the Advanced Tasks

Workbench Description
Customizing

Reference

b Qjﬁ%ﬂ 00 OO O e,

Methodology
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Glossary
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Index

Text Conventions

The following text conventions are used:

. The titles of CATIA, ENOVIA and DELMIA documents appear in this manner throughout the text.

. File -=> New identifies the commands to be used.

. Enhancements are identified by a blue-colored background on the text.

How to Use the Mouse

The use of the mouse differs according to the type of action you need to perform.

Use this

mouse button... Whenever you read...

o

Select (menus, commands, geometry in graphics area, ...)

Click (icons, dialog box buttons, tabs, selection of a location in the document
window, ...)

Double-click
Shift-click

Ctrl-click

Check (check boxes)
Drag

Drag and drop (icons onto objects, objects onto objects)

Drag

Move

Right-click (to select contextual menu)
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What's New?

New Functionalities

Managing Multi-Result Operations

Creating Variable Offset Surfaces

Creating Rough Offset Surfaces

Inserting a Body into an Ordered Geometrical Set

Creating Volumes

Creating a Multi-Sections Volume
Creating a Swept Volume

Creating a Draft

Creating a Variable Angle Draft
Creating a Draft from Reflect Lines
Creating a Shell

Creating a Sew Surface

Trimming Volumes

Working With the BiW Templates

Creating a Bead

Enhanced Functionalities

Creating Wireframe Geometry

Creating Points

New Circle/Sphere center sub-type
Creating Lines

New Up to option to create a line up to an element (point, curve, or surface)
Creating Circles

New Center and axis sub-type with or without projection

New Dia/Radius button to switch to a Diameter or Radius value
New Axis computation button to create axis features while creating or modifying a circle
Creating Parallel Curves

The second parallel curve created using the ""Both Sides' option is now aggregated under the
first one

Creating Surfaces

Creating Offset Surfaces
New Automatic smoothing to clean the geometry of a surface

New flag notes to obtain accurate diagnosis for each erroneous sub-element


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0202.htm
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New Temporary Analysis mode to check connections between surfaces or curves

Performing Operations on Shape Geometry

Smoothing Curves
The maximum deviation is now displayed on the curve

You can specify a continuity mode when smoothing the curve: point, tangent or curvature
continuity

Splitting Geometry
You can now select several elements to cut

Extracting Geometry

You can now select a volume as the extracted element
Performing a Symmetry on Geometry

You can now select an axis system as the element to be transformed by symmetry
Transforming Elements from an Axis to Another

You can now select an axis system as the element to be transformed into a new axis system
Creating Shape Fillets
You can now create a bitangent fillet with relimiters

New Law button to select an external law
Extrapolating Curves
New Up to option to extrapolate a curve up to another curve

Using Tools

Defining an Axis System

You can now choose the destination of the axis system
Working With a Support

You can now create an infinite plane from a limited planar surface
Working With a 3D Support

You can now featurize the grid lines as lines or planes
Analyzing Using Parameterization

New Bodies filter
Selecting Using Multi-Output

You can now select a geometrical set or a multi-output feature as input

Managing Geometrical Sets and Ordered Geometrical Sets

Managing Ordered Geometrical Sets
You can now insert a body into an ordered geometrical set.

Patterning

Creating Rectangular Patterns

You can now duplicate volumes
Creating Circular Patterns
You can now assign distinct angle values between each instance

You can now duplicate volumes
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Working with the Generative Shape Optimizer Workbench

Deforming Surfaces According to Curve Wrapping

You can now keep the tangency constraint on the first, and/or last, pair of curves
Deforming Surfaces According to Surface Wrapping

Automatic extrapolation of the reference and target surfaces when necessary

Working with the Developed Shapes Workbench

Unfolding a Surface
A new tab lets you transfer curves or points

Working With the BiW Templates

Creating a Mating Flange
New Local thickness option

New Both sides option

Customizing

General Settings
Tolerant laydown is now available with the Fill and Extrapol commands

New Stacked analysis option to set the analysis as temporary
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Getting Started

Before getting into the detailed instructions for using Generative Shape Design, the following
={i}- tutorial aims at giving you a feel of what you can do with the product. It provides a step-by-

step scenario showing you how to use key functionalities.

The main tasks described in this section are:

Entering the Workbench
Lofting, Offsetting and Intersecting
Splitting, Lofting and Filleting
Sweeping and Filleting
Using the Historical Graph
Transforming the Part

=-;"*l""-' This tutorial should take about 20 minutes to complete.

You will use the construction elements of this part to build up the following shape design.
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Entering the Workbench

I
{II'}. This first task shows you how to enter the Shape Design workbench and open a wireframe design part.

Before starting this scenario, you should be familiar with the basic commands common to all workbenches. These are
% described in the Infrastructure User's Guide.

ﬁ 1. Select Shape -=> Generative Shape Design from the Start menu.

The Shape Design workbench is displayed.

2. Select File -= Open then select the GettingStartedShapeDesign.CATPart document.

A wireframe design part is displayed.

[$]CATIA ¥5 - [Producti] =10l %]

EJ Start  ENOYIAYS SmarTeam File Edit  Yiew Insert  Tools  Window  Help -7 %]

- odct

t@ Partl (Partl.1)
A oplications ‘
ihﬁ“‘ﬂ

= -
J @ J—)-':EE%_% E;:n E'E;}v = @JGenmetrical SEt.j a?__ém
lamenaQsm8EE 585 B@0 QR

1 element selected | o

«~ If you wish to use the whole screen space for the geometry, remove the specification tree clicking off the View ->
I / Specifications Visible menu item or pressing F3.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/GettingStartedShapeDesign.CATPart
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Lofting, Offsetting and Intersecting

| . . .
{-} This task shows you how to create a multi-sections and an offset surfaces as well as an
intersection.

i 1. Click the Multi-sections Surface icon }%

The Multi-sections Surface Definition dialog box appears.

2. Select the two section curves.

3. Click within the Guides window then select the two guide curves.

Multi-sections Surface Definitio 2 x|
Mo | Seckion Tangent Clnsing Poink
1 Frafilel
2 Profiles

L Guides | Spine I Zoupling |Relimitati 1|b

..........................

Mo | Quide Tangent
1 Guidel

Guided

Replace I Remove I fidd I|

— Smookh parameters
(] Anqular threshold @ |0.5020 =
[ ] Deviation : 0.001mm H

w OF I - Cancell Preyvievs I

4. Click OK to create the multi-sections surface.

Page 16
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5. Click the Offset icon ﬁﬁ
e

6. Select the multi-sections surface.

7. Enter an offset value of 2mm.

The offset surface is displayed normal to the multi-sections surface.

Offset Surface Definition d o

SUrface: 14 i-sections Surface. 1

OFfset; M E

Parameters |5|_||:|-E|emen|:5 ko rett 1 | 3

Smoothing:
o Mone (_) Automatic

Rewverse Direckion I
[ | Both sides

[ ] Repeat ohject after Ok

‘ﬂ 4 I - Caru:ell Presiem l

8. Click OK to create the offset surface.
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9. Click the Intersection icon ,@
The Intersection dialog box appears.

10. Select the offset surface then the first plane (Plane.2) to create the intersection

between these two elements.

Intersection Definition 2| =]

First Elemnent :  |Offset, 1

| &

[ ] Extend linear supports For intersection

Second Element : |Plane. 2 ]

[ ] Extend linear supparts For inkersection

Curves Intersection With Commmon Area
Result: @ cieve O Paoints

Surface-Part Inkersection
Result: @ conkour O Surface

Exkrapolation options

[ ] Extrapolate intersection on first element

[ intersect non coplanar line segments

w Cancel l Preview I

11. Click OK in the dialog box.
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The created elements are added to the specification tree:
=5 Geometrical ser 2

— ﬁj Multi-sections Surface. 1

#-L7 Offset. 1

— ¥ ntersect. 3
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Splitting, Lofting and Filleting

|
{T} This task shows how to split surfaces then create a multi-sections surface and two fillets.

[ 1. Click the Split icon &2

The Split Definition dialog box appears.

2. Select the offset surface by clicking on the portion that you want to keep after the split.
3. Select the first plane (Plane.2) as cutting element.

4. Click OK to split the surface.

Split Definition 2]x]

Elemnent ko cuk: |OFfset.1 [ﬁl

iZukting elements

Fermove I ReElan:e ||

Okher side l
Suppark: |DEFauIt (Mone)
Elerments to rernowve: |Default (Mone) E
Elements to keep: |DeFauII: (Mone) [ﬁ
[ | Keep both sides

[ ] Intersections compukation
[ ] Aukamatic exkrapolation

Result: @ Surface ) Yaolume

W Cancel l Prewiew l
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5. Repeat the previous operations by selecting the multi-sections surface then the second

plane (Plane.3) to define the intersection first, then to cut the surface.

6. Click OK to split the surface.

7. Click the Multi-sections Surface icon }%
The Multi-sections Surface Definition dialog box appears.

8. Select the intersection edges of the two split surfaces as sections.
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Multi-sections Surface Definition
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2l x|

1 [u]

Seckion

Tangenk

Closing Poink

1

Split. 4Edge. 1

Intersect,3

iauides | Spine | iZoupling IFlelimiI:aI:ii lll
Mo | Guide Tangent
Replace l Remove fdd l
Smookh parameters
[ ] angular Corvection ;| 0.5d=g =
[ Deviation ; 0.001mm =

-

@ 0K l ° Cancell

Preswvigm I

10. Click OK to create the multi-sections surface between the two split surfaces.

Page 22
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11. Click the Shape Fillet icon ;;J .

The Fillet Definition dialog box appears.

12. Select the first split surface as the first support element.
13. Select the multi-sections surface you just created as the second support element.

14. Enter a fillet radius of 3mm.

The orientations of the surfaces are shown by means of arrows.

Fillet Definition 2l x]

Fillet bywpe: IEiiTangenI: Fillet j

Support 1: | Split. 1

A Trim suppork 1

Suppork 2 IMuIti-sectiDns Surface. 2

& Trim supporkt 2

Radius: 1rrirn = L, I

Extremities: |Smoakh j

Hold Curwve: Mo selection

Spine: IMo selection

Laws Relimiter 1: [Fo seleckion

Law Relimiter 2; |Mo selection

Faces to keep: |DEFaL|II: (Mone) [ﬁl

o Cancel l Prexviem l
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15. Make sure that the surface orientations are correct (arrows pointing down) then click

16.

17.

18.

19.

OK to create the first fillet surface.

Repeat the filleting operation, clicking the icon, then selecting the second split surface

as the first support element.

Select the previously created filleted surface as the second support element.

Enter a fillet radius of 3mm.

Make sure that the surface orientations are correct (arrows pointing up) then click OK

to create the second filleted surface.

The created elements are added to the specification tree:

= Geometrical Set.2

— L Multi-sections Surface. 1
il
== Offset ]

— . Hntersect. 3

— L MUlti-sections Surface. 2

T—g Filet. 1

- dFillet. 2




Generative Shape Design & Optimizer Version 5 Release 14 Page 25

Sweeping and Filleting

- This task shows how to create swept surfaces and fillets on both sides of the part.

%)
i

You will use the profile element on the side of the part for this. In this task you will also create
a symmetrical profile element on the opposite side of the part.

E 1. Click the Sweep icon ”:Q .

The Swept Surface Definition dialog box appears.

2. Click the Explicit sweep icon.
3. Select the profile element (Corner.1).
4. Select the guide curve (Guide.l).

5. Select the central curve (Spline.1l) as the spine.
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Swept Surface Definition d o

Profile type: I? 'iih.i @ ﬂ? |

Subtype: |\With reference surface j

Profile: | Corner. 1

Guide curve: |Guidel

Surface: |Default (rmean plane)

Angle: |III|:IE|;| = I

— Qptional elements

[] Projection of the guide curve as spine

Spine: |5|:|Iine. 1

Felimiter 1: [{EES=Eedluy

Relimiter 2: |Mo selection

Smooth sweeping
[] Angular correction: ID.SdEg H

[] Dewviation From guide(s): |III.IIIIII1mm E

Positioning parameters

[ ] Position profile Show parameters == l

w Cancel l Preview l

‘.

6. Click OK to create the swept surface.
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7. Click the Symmetry icon m )

The Symmetry Definition dialog box appears.

8. Select the profile element to be transformed by symmetry.

9. Select the YZ plane as reference element.

Symmetry Definition e |

Element:  |Corner.1 El

Reference: |';.-'2 plane

Hide)Shoow inikial element I

Result; ¥ Surface ' Yolume

- @ o |

Prewviem I

10. Click OK to create the symmetrical profile element.

Page 27
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11. Click the Sweep icon ’:Q again.
12. Select the profile (Symmetry.3) and the guide curve (Guide.2).
13. Select the central curve (Spline.1) as the spine.

14. Click OK to create the swept surface.

15. To create a fillet between the side portion and the central part click the Shape Fillet
icon ;;J .

16. Select the side sweep element and the central portion of the part, then enter a fillet

radius of 1mm (make sure the arrows are pointing up).
17. Click Preview to preview the fillet, then OK to create it.

18. Repeat the filleting operation between the other sweep element and the central portion

of the part, and entering a fillet radius of 1mm (make sure the arrows are pointing up).

19. Click OK to create the fillet.
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The created elements are added to the specification tree:
lb-"‘“* Geometrical Sek, 2

—ﬁ Mulki-sections Surface. 1
#=-27 Offset. 1

—F% Interseck, 3

—ﬁ Mulki-sections Surface.z
&
I: +iFillet, 1
i
= Fillet, 2
— @Sweep.l
—ﬂj avmmekry, 3

— @Sweep.z

S
s Fillet, 3

= Filet.4
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Using the Historical Graph

M,

/1% | This command is only available with the Generative Shape Design 2 product.

I
{T} This task shows how to use the historical graph.

i 1. Select the Hiztorical Graph
element for
which you
want to
display the [ | Center-l

historical

graph. 27 xy plane O Arcl

2. Click the n PT1 *
Show / D4

Historical

Graph icon

The Historical Graph

dialog box appears.

In this case, you can examine the history of events that led to the construction of the Multi-sections surface.1 element. Each
branch of the graph can be expanded or collapsed depending on the level of detail required.

The following icon commands are available.

. Add graph
. Remove graph

Reframe graph

Surface or Part representation
. Parameters filter

. Constraints filter

Right-clicking
anywhere in the
historical graph
enables the user to:

hide or show an
element

display the
properties of an
element

reframe the
graph

display the whole
graph of the part
(as well as the
roots and their
first parents)

. clean the graph

. refresh the graph
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display the = M
parents of the g Bt A

o e i Buset

the roots) Eeframe graph
Frint whole
Graph Al
Clean Graph
Refrezh

Expand All
Selecting and right-clicking an element enables the user to add the children to the selected element.

3. Just click the Close icon to exit this mode.
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Transforming the Part

|
{T} This task shows you how to modify the part by applying an affinity operation.

™ 1. Click the Affinity icon Affinity Definition
% . SN Mo selection

—Axis swskem

Z:;?O'Zﬁgggyagsggg'_on Crigin: Mo selection
#Y plane: |Mo selection
waxis: Mo selection
—R.atios
o -ﬂ E
vi |1 =
z: |1 =

Hide/Shaw initial element I

@ Creation ) Modification

|‘ﬂ 8] 4 I - Caru:ell Prewyiets I

2. Select the end section
profile to be transformed

by the affinity.

3. Specify the characteristics

of the axis system to be

Sectin:urﬂ

used for the affinity

operation:

point PTO as the origin

plane XY as reference plane

. horizontal edge of the corner

profile as x-axis.



Generative Shape Design & Optimizer Version 5 Release 14 Page 33
4. Specify the affinity ratios:

X=1, Y=1 and Z=1.5.

5. Click OK to create the new profile.

6. Edit the definition of the lofted surface (Multi-sections Surface.1), by double-clicking it,

then select the second section, click the Replace button and select the new profile.

7. Click OK in the dialog box.

8. If needed, click the Update icon @ to update your design.

= . Multi-selection is available. Refer to Selecting Using Multi-Mutput to find out how to display
and manage the list of selected elements.

“ 'a-{‘

e



Generative Shape Design & Optimizer Version 5 Release 14 Page 34

Basic Tasks

The basic tasks you will perform in the Generative Shape Design workbench will involve creating and
modifying wireframe and surface geometry that you will use in your part.

The table below lists the information you will find in this section.

Creating Wireframe Geometry
Creating Surfaces
Performing Operations on Shape Geometry
Editing Surfaces and Wireframe Geometry
Using Tools

«~ When creating a geometric element, you often need to select other elements as inputs. When
I ' selecting a sketch as the input element, some restrictions apply, depending on the feature you
are creating.

You should avoid selecting self-intersecting sketches as well as sketches containing
heterogeneous elements such as a curve and a point for example.

However, the following elements accept sketches containing non connex elements (i.e.
presenting gaps between two consecutive elements) as inputs, provided they are of the same
type (homogeneous, i.e. two curves, or two points):

. Intersections

. Projections

. Extruded surfaces

. Surfaces of revolution

. Joined surfaces

. Split geometry

. Trim geometry

. All transformations: translation, rotation, symmetry, scaling, affinity and axis to axis

. Developed wires (Developed Shapes)
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Creating Wireframe Geometry

Generative Shape Design allows you to create wireframe geometry such as points, lines, planes and
curves. You can make use of this elementary geometry when you create more complex surfaces later

on.

Create points by coordinates: enter X, Y, Z coordinates.

Create points on a curve: select a curve and possibly a reference point, and enter a length or
ratio.

Create points on a plane: select a plane and possibly a reference point, then click the plane.

Create points on a surface: select a surface and possibly a reference point, an element to set
the projection orientation, and a length.

Create points as a circle center: select a circle.

Create points at tangents: select a curve and a line.

Create point between another two points: select two points

Create multiple points: select a curve or a point on a curve, and possibly a reference point, set

the number of point instances, indicate the creation direction or indicate the spacing between
points.

Create extrema: select a curve and a direction into which the extremum point is detected.

Create polar extrema: select a contour and its support, a computation mode, and a reference
axis-system (origin and direction) .

Create lines between two points: select two points.

Create lines based on a point and a direction: select a point and a line, then specify the start
and end points of the line.

Create lines at an angle or normal to a curve: select a curve and its support, a point on the
curve, then specify the angle value, the start and end points of the line.

Create lines tangent to a curve: select a curve and a reference point, then specify the start
and end points of the line.

Create lines normal to a surface: select a surface and a reference point, then specify the start
and end points of the line.
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O

Create bisecting lines: select two lines and a starting point, then choose a solution.

Create an Axis: select a geometric element, a direction, then choose the axis type.

' Create polylines: select at least two points, then define a radius for a blending curve is needed.

Create an offset plane: select an existing plane, and enter an offset value.

Create a parallel plane through a point: select an existing plane and a point. The resulting
plane is parallel to the reference plane and passes through the point.

Create a plane at an angle: select an existing plane and a rotation axis, then enter an angle
value (90° for a plane normal to the reference plane).

Create a plane through three points: select any three points

Create a plane through two lines: select any two lines

Create a plane through a point and a line: select any point and line

Create a plane through a planar curve: select any planar curve

Create a plane normal to a curve: select any curve and a point

Create a plane tangent to a surface: select any surface and a point

Create a plane based on its equation: key in the values for the Ax + Bu + Cz = D equation

Create a mean plane through several points: select any three, or more, points

Create n planes between two planes: select two planes, and specify the number of planes to be
created

Create a circle based on a point and a radius: select a point as the circle center, a support
plane or surface, and key in a radius value. For circular arcs, specify the start and end angles.

Create a circle from two points: select a point as the circle center, a passing point, and a
support plane or surface. For circular arcs, specify the start and end angles.
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Create a circle from two points and a radius: select the two passing points, a support plane or

surface, and key in a radius value. For circular arcs, specify the arc based on the selected
points.

Create a circle from three points: select three points. For circular arcs, specify the arc based on
the selected points.

Create a circle tangent to two curves, at a point: select two curves, a passing point, a support

plane or surface, and click where the circle should be created. For circular arcs, specify the arc
based on the selected points.

Create a circle tangent to two curves, with a radius: select two curves, a support surface, key

in a radius value, and click where the circle should be created. For circular arcs, specify the arc
based on the selected points.

Create a circle tangent to three curves: select three curves.

ﬂh":l Create conics: select a support plane, start and end points, and any other three constraints
(intermediate points or tangents).

: Create spirals: select a support plane, center point, and reference direction, then set the
radius, angle, and pitch as needed.

(‘\_3’ Create splines: select two or more points, if needed a support surface, set tangency conditions
and close the spline if needed.

4@/ Create a helix: select a starting point and a direction, and specify the helix pitch, height,
orientation and taper angle.

q‘JJ: Create a spine: select several planes or planar curves to which the spine is normal

Create corners: select a first reference element (curve or point), select a curve, a support
plane or surface, and enter a radius value.

(::\' Creating connect curves: select two sets of curve and point on the curve, set their continuity
type and, if needed, tension value.

f@ Create parallel curves: select the reference curve, a support plane or surface, and specify the
offset value from the reference.

I,H:, Create a 3D Curve Offset: select the reference curve, a direction and specify the offset value
" from the reference.

=

3 Create projections: select the element to be projected and its support, specify the projection
direction,

E"{/ Create combined curves: select the curves, possibly directions, and specify the combine type.

A
O Create reflect lines: select the support and direction, and specify an angle.

ﬁﬁ Create intersections: select the two elements to be intersected.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm
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Creating Points

I~ This task shows the various methods for creating points:

v

i

I

by coordinates
on a curve
. on a plane

on a surface

at a circle/sphere center

. tangent point on a curve

between

Open the Points3D1.CATPart document.

1. Click the Pointicon ™=

The Point Definition dialog box appears.

2. Use the combo to choose the desired point type.

Coordinates

Enter the X, Y, Z
coordinates in the
current axis-system.

. Optionally, select a
reference point.

The
corresponding
point is
displayed.

Point Definition

Foint tppe: | Coordinates |

= 7 =
Y o= 100mm E
= 120mm E
Reference

Faoint: | Default [Origin]

o 0K - Eann:ell Preview |
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When creating a point within a user-defined axis-system, note that the Coordinates in absolute
axis-system check button is added to the dialog box, allowing you to be define, or simply find

out, the point's coordinates within the document's default axis-system.

If you create a point using the coordinates method and an axis system is already defined and set

as current, the point's coordinates are defined according to current the axis system. As a
consequence, the point's coordinates are not displayed in the specification tree.

The axis system must
be different from the
absolute axis.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Points3D1.CATPart
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Point Definition E E3
On curve Foint tppe: IDn Curve j
Select a curve Curve: |Project.1

. Optionally, select a = Llistance to reference

reference point. ¥ Diztance on curve

(_) Ratio of curve length

If this point is
not on?che Length: IE?E-DEITIITI E
curve, it is
projected @ Geodesic (O Euclidean
onto the
curve. Mearest extremity I tiddle paint I
If no point is Referehoe
selected, the
curve's Faint: | Default [E stremity]
extremity Is Rewverse Direction I
used as
reference. [ ] Repeat object after 0K
‘ @ 0Ok w Cancel I Preview I
Select an option 1
point to determine { i
whether the new i ?<
point is to be _?S}
created:
o at a given

distance along

the curve from U

the reference

point

o a given ratio
between the
reference point
and the curve's
extremity.
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Enter the distance

or ratio value.

If a distance is
specified, it can be:
o a geodesic
distance: the
distance is
measured along

the curve

o an Euclidean
distance: the
distance is
measured in
relation to the
reference point
(absolute value).

The corresponding

point is displayed.

You can also:
click the Nearest extremity button to display the point at the nearest extremity of the

curve.

click the Middle Point button to display the mid-point of the curve.

Version 5 Release 14

e

use the Reverse Direction button to display:

o the point on the other side of the reference point (if a point was selected originally)

o the point from the other extremity (if no point was selected originally).

[% |
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If the reference point is located at the curve's extremity, even if a ratio value is defined, the
created point is always located at the end point of the curve.

Be careful that the arrow is orientated towards the inside of the curve (providing the curve is not
closed) when using the Middle Point option.

click the Repeat object after OK if you wish to create equidistant points on the curve, using
the currently created point as the reference, as described in Creating Multiple Points in the
Wireframe and Surface User's Guide.

You will also
be able to
create planes
normal to the
curve at
these points,
by checking
the Create
normal
planes also
button, and
to create all
instances in a
new
geometrical
set by
checking the
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Create in a
new
geometrical
set button.
If the button
is not
checked the
instances are
created in the
current
geometrical
set .

Version 5 Release 14
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If the curve is infinite and no reference point is explicitly given, by default, the reference point
is the projection of the model's origin

. If the curve is a closed curve, either the system detects a vertex on the curve that can be
used as a reference point, or it creates an extremum point, and highlights it (you can then
select another one if you wish) or the system prompts you to manually select a reference

point.

Extremum points
created on a closed
curve are now
aggregated under their
parent command and
put in no show in the
specification tree.

On plane
Select a plane.

Optionally, select a
point to define a
reference for
computing
coordinates in the
plane.

If no point is
selected, the
projection of
the model's
origin on the
plane is taken
as reference.

Point Definition

Poink bvpe:

Plane:
H:

W
Reference
Faink:

Projection

=- = Point1

Length
#-" Extremum.1

on plane j
|2 plane

-79.105mm =

-4, 414 =
| DeFault (Crigin]

Surface: |DeFauII: {MNone)

| < Cancell Presview l

@ oK
-
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. Optionally, select a
surface on which the
point is projected
normally to the
plane.

If no surface
is selected,

the behavior
is the same.

Furthermore,

the reference

direction (H

and V

vectors) is

computed as

follows:

With N the

normal to the

selected

plane

(reference

plane), H

results from

the vectorial

product of Z

and N (H = u
Z"™N).

If the norm of
H is strictly
positive then
V results from
the vectorial
product of N
and H (V =
N/H).
Otherwise, V
= N~X and H
= V™N.

Would the
plane move,
during an
update for
example, the
reference
direction
would then
be projected
on the plane.

. Click in the plane to display a point.
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Point Defimtion K E3
Foint tppe: IEIn zurface j
Surface: | Surface.T
On surface Direction: | Components
. Select the surface _

where the point is to | Distance: [105.915mm —

be created.
Reterence

Faint: Default [Middle)

@ Ok o Cancel Presiew
.E J

. Optionally, select a
reference point. By
default, the
surface's middle
point is taken as
reference.

. You can select an
element to take its
orientation as
reference direction
or a plane to take its
normal as reference
direction.

You can also use the
contextual menu to
specify the X, Y, Z
components of the
reference direction.

L}

e ?_Surfan::e

'i-u—___
-

. Enter a distance
along the reference
direction to display
a point.

' - initi 7| x
Ci rCIe/Sphere Point Definition _|_|
center Poink kype: ICirn:Ie | Sphere center j

. Select a circle,
circular arc, or Circle | Sphere: Qg =y

ellipse, or

. Select a sphere or a @ oK I - Caru:ell Ptz I

portion of sphere.
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A point is
displayed at
the center of
the selected
element.

Tangent on
curve

Select a planar
curve and a
direction line.

A point is
displayed at
each tangent.

The Multi-
Result
Management
dialog box is
displayed
because
several points
are
generated.

. Click YES: you can
then select a
reference element,
to which only the
closest point is
created.

. Click NO: all the
points are created.

For further information,
refer to the Managing

Multi-Result Operations
chapter.

Version 5 Release 14

Point Definition

Point type: ITangent an Curve

Ed

Curve: | Project.

Direction: |Line.1

< Eann:ell Presview l

Direction

Page 44

ircle / Sphere
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Between

Select any two
points.

Enter the ratio, that
is the percentage of
the distance from
the first selected
point, at which the
new point is to be.
You can also click
Middle Point
button to create a
point at the exact
midpoint (ratio =
0.5).

Version 5 Release 14

Point Definition

Puoint type: I Between

i

Paint 1: [Paint. 10

Paint 2 |Paint. 11

R atio ID- a

Reverse Direction

=

tiddle Paint |

‘ﬁ Ok, - Ear‘u:ell Preview I

Foint 1

-

~S

Foint 2
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/i Be careful that the arrow is orientated towards the inside of the curve (providing the curve is not

(A

b T

Use the Reverse
direction button to
measure the ratio
from the second
selected point.

points.

The point (identified as Point.xxx) is added to the specification tree.

closed) when using the Middle Point option.

3. Click OK to create the point.

If the ratio value is greater than 1, the point is located on the virtual line beyond the selected

Parameters can be edited in the 3D geometry. For more information, refer to the Editing

Parameters chapter.

You can isolate a point in order to cut the links it has with the geometry used to create it. To
do so, use the Isolate contextual menu. For more information, refer to the Isolating Features

chapter.

s 'a-{ )
E
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Creating Multiple Points and Planes

| _ . .
{T} This task shows how to create several points, and planes, at a time:

Open the MultiplePoints1.CATPart document.
=" Display the Points toolbar by clicking and holding the arrow from the Point icon.

ﬂ- 1. Click the Point & Planes Repetition

. r*
icon i+
[ |

2. Select a curve or a Point on curve.

The Points Creation Repetition
dialog box appears.

Pointz & Planes Repetition EE3

FParameters: | Instances j
Instance(s]: | E
Spacing: IDITIITI

Second point; | Drefault [E =tremity]

Hewverse rection l
[ ] with end pairts

[ ] Create nomal planes also

d Create in a new Open Body

@ 0k | & Cancel |

3. Define the number or points to be

created (instances field).

Here we chose 5 instances.

You can choose the side on which
the points are to be created in
relation to the initially selected
point on a curve. Simply use the
Reverse Direction button, or
clicking on the arrow in the
geometry.



http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/MultiplePoints1.CATPart
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If you check the With end points
option, the last and first instances
are the curve end points.

4. Click OK to create the point
instances, evenly spaced over the
curve on the direction indicated by

the arrow.

The points (identified as Point.xxx as for any
other type of point) are added to the
specification tree.

{;} . If you selected a point on a curve, you

can select a second point, thus defining
the area of the curve where points should
be created.
Simply click the Second pointfield in the
Multiple Points Creation dialog box, then
select the limiting point.
If you selected the Point2 created above
as the limiting point, while keeping the
same values, you would obtain the
following:

If the selected point on curve
already has a Reference point (as
described in Creating Points - on
curve), this reference point is
automatically taken as the second
point.

By default, the Second point is
one of the endpoints of the curve.

h.
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When you select a point on a curve, the
Instances & spacing option is available
from the Parameters field.

In this case, points will be created in the
given direction and taking into account
the Spacing value.

For example, three instances spaced by
10mm.

Check the Create normal planes also
to automatically generate planes at the
point instances.

Check the Create in a new geometrical
set if you want all object instances in a
separate Geometrical Set.

A new Geometrical Set will be created
automatically.

If the option is not checked the instances
are created in the current Geometrical
Set.

Version 5 Release 14
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Creating Extremum Elements

i, This command is only available with the Generative Shape Design 2 product.

T This task shows you to create extremum elements (points, edges, or faces), that is elements at
) the minimum or maximum distance on a curve, a surface, or a pad, according to given
directions.

Open the Extremum1.CATPart document.
=" Display the Points toolbar by clicking and holding the arrow from the Point icon.

i 1. Click the Extremum icon Extremum Definition
[y ; -
R Element: [} selectian
The Extremum Definition Direction: |N|:| zelechion @ Max O Min
dialog box is displayed. Optional directions
Direction 2: - :
2. Set the correct options: IHD selection @ Max ) Min
Direction 3: [ selection @ Max O Min
. Max: according to a given
@ 0K w Cancel I Freview

direction the highest point on ..

the curve is created

Min: according to the same
direction the lowest point on the

curve is created

Extremum Points on a
curve:

3. Select a curve.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Extremum1.CATPart
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ectian
4. Select the direction into
which the extremum point
must be identified.
b ]

5. Click OK.

The point (identified as
Extremum.xxx) is added to the
specification tree.

i
H

Extremum on a surface:

3. Select a surface.

action

4. Select the direction into

which the extremum must

be identified.

If you click OK, the

extremum face is created.

Giving only one direction is not always enough. You need to give a second, and possibly a third
direction depending on the expected result (face, edge or point) to indicate to the system in

which direction you want to create the extremum element. These directions must not be
identical.

‘_.
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3. Select a second direction.

If you click OK, the
extremum edge is

created.

Oirection &

4. Select a third direction.

5. Click OK.

The point (identified as Extremum.xxx) is added to the specification tree.

@:
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Creating Polar Extremum Elements

i, This command is only available with the Generative Shape Design 2 product.
w2 This task shows how to create an element of extremum radius or angle, on a planar contour.

Open the Extremum?2.CATPart document.

™ 1. Click the Polar Extremum icon Polar Extremum D efinition
?‘If; ' Type: IMin radius R

Contour: 15 selection
SUpPor: 1o selection

Al
Crigir; | Mo selection

Reference direction: | Mo selectian

The Polar Extremum Definition
dialog box appears.

Analyzi
R adiu&[mm];h e+005

@ Ok w Cancel I Freview I
C -
——
1 I‘"I'l'll
I f:}
| &
!

N
2. Select the contour, that is a connex - ‘ l— } —=
planar sketch or curve on which the

extremum element is to be created. o

f Non connex elements, such as the letter A in the sample, are not allowed.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Extremum2.CATPart
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3. Select the supporting surface of the

contour.

4. Specify the axis origin and a reference direction, in order to determine the axis system

in which the extremum element is to be created.

5. Click Preview:

Depending on the selected computation type, the results can be:

. Min radius: the extremum element is
detected based on the shortest distance
from the axis-system origin

=

ence direction
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Max radius: the extremum element is
detected based on the longest distance
from the axis-system origin

Min angle: the extremum element is
detected based on the smallest angle
from the selected direction within the

axis-system

Max angle: the extremum element is
detected based on the greatest angle
from the selected direction within the

axis-system

Version 5 Release 14
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f The radius or angle value is displayed in the Polar Extremum Definition dialog box for

information.

6. Click OK to create the extremum point.

The element (identified as Polar extremum.xxx), a point in this case, is added to the
specification tree.
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Creating Lines

I~ This task shows the various methods for creating lines:
_.‘._

)
. point to point
. point and direction
. angle or normal to curve
. tangent to curve

. normal to surface

. bisecting

It also shows you how to create a line up to an element, define the length type and
automatically reselect the second point.

Open the Linesl.CATPart document.

E 1. Click the Line icon /

The Line Definition dialog box is displayed.

2. Use the drop-down list to choose the desired line type.

f A line type will be proposed automatically in some cases depending on your first element
selection.

Defining the line type

Point - Point

i, This command is only available with the
Generative Shape Design 2 product.

. Select two points.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Lines1.CATPart
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A line is displayed between the
two points.

Proposed Start and End points
of the new line are shown.

. If needed, select a support surface.
In this case a geodesic line is created,
i.e. going from one point to the other
according to the shortest distance
along the surface geometry (blue line
in the illustration below).
If no surface is selected, the line is
created between the two points based
on the shortest distance.

If you select two points on closed surface
(a cylinder for example), the result may
be unstable. Therefore, it is advised to
split the surface and only keep the part on
which the geodesic line will lie.

Version 5 Release 14

Line Definition

Line type :IF'I:uint-F'DinI:

Mo seleckion

Paink 1:

Paink 2: |N|:| selection

Suppork: |Default (Mone)

Start: | Omm

Up-to 1: Mo selection

End: | Omm

Up-to 2: |r'-.I|:| zelection

Length Type
@ Length ) Infinite Skart Point

(_) Infinite ) Infinite End Point
L] Mirrored extent

‘iﬂ ] o Cancel I

Previen I

PERPT

Foint 2

-

The geodesic line is not available with the Wireframe and Surface workbench.

Page57
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—

Specify the Start and End points of the new line, that is the line endpoint location in
relation to the points initially selected. These Start and End points are necessarily beyond

the selected points, meaning the line cannot be shorter than the distance between the initial
points.

Check the Mirrored extent option to create a line symmetrically in relation to the selected
Start and End points.

f The projections of the 3D point(s) must already exist on the selected support.

Point - Direction Start: | Omm
Up-to 1: |r'-.I|:| seleckion
Select a reference Point and a
Direction line. End: I 100mrm
A vector parallel to the direction line is .
displayed at the reference point. Up-ta 2 IN':' selection

Line Definition 2

Line tvpe :IF‘Dint-DirectiDn j

G o selection |

Direction: |N|:| selection

Support:  |Default (None)

Proposed Start and End points of the
new line are shown.

Length Type
@ Length ) Infinite Stark Point

(_) Infinite ) Infinite End Point
[ ] Mirrored extent

Reverse Direction I

‘iﬂ 838 @ cancel | FPreview |
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. Specify the Start and End points of
the new line.
The corresponding line is displayed.

,f The projections of the 3D point(s) must already exist on the selected support.

Angle or Normal to curve

. Select a reference Curve and a
Support surface containing that
curve.
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- If the selected curve is planar,
then the Support is set to
Default (Plane).

- If an explicit Support has
been defined, a contextual
menu is available to clear the
selection.

Select a Point on the curve.

Enter an Angle value.

A line is displayed at the given
angle with respect to the
tangent to the reference curve
at the selected point. These
elements are displayed in the
plane tangent to the surface at
the selected point.

You can click on the Normal to
Curve button to specify an
angle of 90 degrees.

Proposed Start and End points
of the line are shown.

Version 5 Release 14

Line Definition

Line type :I.ﬁ.ngle,l'r'-]cnrmal ko curve

Mo seleckion

CUrYe:

Suppark: |Default (Plang)

Poink: |N|:u seleckion

Angle: I-M E
Start: Qrrn

Up-to 1: |r'-.I|:| zelection

End: 100rmrm

Up-to 2: |N|:| selection

Length Type
¥ Length ) Infinite Stark Point

(_) Infinite () Infinite End Point
[ Mirrared extent
L] Geomekry an suppork

Marmal ko Curve l
Rewverse Direckion l
[ ] Repeat object after Ok

W Cancel l Fresvie I

otart= 4M
Angleg 120 [,

-140rmm

Specify the Start and End points of the new line.

The corresponding line is displayed.

Page 60
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. Click the Repeat object after OK if
you wish to create more lines with the
same definition as the currently T
created line.
In this case, the Object Repetition
dialog box is displayed, and you key in
the number of instances to be created
before pressing OK.

Object Repetition Kl E3

Inztance(z): |3 |ﬁ

4 Create in a new Open Body

w Cancel I

As many lines as indicated in the dialog
box are created, each separated from the
initial line by a multiple of the angle
value.

You can select the Geometry on Support check box if you want to create a geodesic line onto
a support surface.

The figure below illustrates this case.

Geometry on support option not checked Geometry on support option checked
This line type enables to edit the line's parameters. Refer to Editing Parameters to find out how

to display these parameters in the 3D geometry.
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Tangent to curve

. Select a reference Curve and a point
or another Curve to define the
tangency.

o if a point is selected (mono-
tangent mode): a vector tangent
to the curve is displayed at
the selected point.

o If a second curve is selected (or a
point in bi-tangent mode), you
need to select a support plane.
The line will be tangent to both
curves.

- If the selected curve is a line,
then the Support is set to
Default (Plane).

- If an explicit Support has
been defined, a contextual
menu is available to clear the
selection.

When several solutions are
possible, you can choose one
(displayed in red) directly in the
geometry, or using the Next
Solution button.

End= 20mrm

otart=-?0mrm

Line tangent to curve at a given point

Specify Start and End points to define
The corresponding line is displayed.

[ [

Version 5 Release 14

Line Definition

Line tvpe :ITangent ko curve

Mo seleckion

CLFYE!

Elerent 2: |r'-.I|:| selection

|DeFauII: (Mone)
— Tangency opkions

Support:

Twpe: IMDnD-Tangent

Start: | Omm
Up-ta 1: Mo selection
End: 100rmm

Up-tao 2: |N|:| seleckion

Length Twpe
@ Length ) Infinite Start Point

(_) Infinite ) Infinite End Paint
[ ] Mirrared extent

Rewverse Direckion I

Mexk salution I

‘iﬂ ] I - Cancell Frewvie I

Line tangent to two curves
the new line.
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Normal to surface

. Select a reference Surface and a
Point.
A vector normal to the surface is
displayed at the reference point.
Proposed Start and End points of the
new line are shown.

Line Definition

Version 5 Release 14

Line type :INDrmaI ko surface j

iy =lu=-Hll "o selection

Paink: |N|:| selection

Skart: Cirnirry

Up-ta 1: |Ma selection

End: 100rmm

Up-to 2: |N|:| zelection

Length Type
@ Length ) Infinite Stark Point

(_) Infinite ) Infinite End Paint
[ ] Mirrored extent

Feverse Direction I

& cancel | Freview |l

Page 63

If the point does not lie on the support surface, the minimum distance between the point and

the surface is computed, and the vector normal to the surface is displayed at the resulted

reference point.
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End=100mrnm

. Specify Start and End points to define
the new line.
The corresponding line is displayed.

sta

Bisecting

. Select two lines. Their bisecting line is
the line splitting in two equals parts
the angle between these two lines.

. Select a point as the starting point for
the line. By default it is the
intersection of the bisecting line and
the first selected line.
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Select the support surface onto which
the bisecting line is to be projected, if
needed.

Specify the line's length in relation to
its starting point (Start and End
values for each side of the line in
relation to the default end points).
The corresponding bisecting line, is
displayed.

You can choose between two
solutions, using the Next Solution
button, or directly clicking the
numbered arrows in the geometry.

Version 5 Release 14

Line Definition

Line type :IEisecting

Line 1: Mo seleckion
Line 2: |N|:| seleckion
Foint: |DEFauIt {Intersection)

Suppart: |DEFauII: (Mone)

Skart: I Brnm

Up-to 1: |N|:| seleckion

End: | 100rmm

Up-ta 2: |Mao selection

Length Type
@ Length () Infinite Start Point

() Infinite ) Infinite End Point
[ ] Mirrared extent

Reverse Direction I

Mext salukion I

o Cancel I

Fresien I
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3. Click OK to create the line.

The line (identified as Line.xxx) is added to the specification tree.

. Regardless of the line type, Start and End values are specified by entering distance values
or by using the graphic manipulators.

h_.

. Start and End values should not be the same.

. Check the Mirrored extent option to create a line symmetrically in relation to the selected
Start point.
It is only available with the Length Length type.

. In most cases, you can select a support on which the line is to be created. In this case, the
selected point(s) is projected onto this support.

. You can reverse the direction of the line by either clicking the displayed vector or selecting
the Reverse Direction button (not available with the point-point line type).

@ Creating a line up to an element

This capability allows you to create a line up to a point, a curve, or a surface.

& . It is available with all line types, but the Tangent to curve type.

Up to a point
. Select a point in the Up-to 1 and/or
Up-to 2 fields.

Here is an example with the Bisecting
line type, the Length Length type,
and a point as Up-to 2 element.
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Up to a curve

Up to a surface

Select a curve in the Up-to 1 and/or
Up-to 2 fields.

Here is an example with the Point-
Point line type, the Infinite End
Length type, and a curve as the Up-to
1 element.

<INt

Select a surface in the Up-to 1 and/or
Up-to 2 fields.

Here is an example with the Point-
Direction line type, the Length Length
type, and the surface as the Up-to 2
element.

If the selected Up-to element does not intersect with the line being created, then an
extrapolation is performed. It is only possible if the element is linear and lies on the same
plane as the line being created.

However, no extrapolation is performed if the Up-to element is a curve or a surface.

The Up-to 1 and Up-to 2 fields are grayed out with the Infinite Length type, the Up-to 1
field is grayed out with the Infinite Start Length type, the Up-to 2 field is grayed out with
the Infinite End Length type.

The Up-to 1 field is grayed out if the Mirrored extent option is checked.

In the case of the Point-Point line type, Start and End values cannot be negative.

Defining the length type
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. Select the Length Type:
o Length: the line will be defined according to the Start and End points values

o Infinite: the line will be infinite
o Infinite Start Point: the line will be infinite from the Start point

o Infinite End Point: the line will be infinite from the End point

By default, the Length type is selected.

The Start and/or the End points values will be greyed out when one of the Infinite options is
chosen.

Reselecting automatically a second point

i This capability is only available with the Point-Point line method.

M6 1. Doubleclick the Line icon /.
The Line dialog box is displayed.

2. Create the first point.

Line type :IF‘n:nint-F‘n:ninl:

The Reselect Second Point at next Poink 1: |F‘|:|ir||:.1
start option appears in the Line dialog _ _
box. Point 2: |F‘|:||nl:.2

<[]

Suppork:  [elEEE =y

3. Check it to be able to later reuse

Start: Qrnrm E
the second point.
End: Ornrn E
4. Create the second point. Length Type

@ Length ) Infinite Start Point
(_) Infinite ) Infinite End Paint
[ ] Mirrored extent

5. Click OK to create the first line.

a Reselect Second Point ak next skark
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The Line dialog box opens again
with the first point initialized
with the second point of the
first line.

6. Click OK to create the second line.

Version 5 Release 14
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Line tvpe :IF‘u:uint-F'n:uinI:

Paint 1: |Paint.2

Point 2; |l e dlaly

Support: |DeFauII: (Mone)

Start; | O =
End: Omm =
Length Type

¥ Length () Infinite Start Point
(_) Infinite ) Infinite End Paint
[ mirrared extent

d Reselect Second Point ak next skark

To stop the repeat action, simply uncheck the option or click Cancel in the Line dialog box.

Parameters chapter.

. Parameters can be edited in the 3D geometry. For more information, refer to the Editing

. You can isolate a line in order to cut the links it has with the geometry used to create it. To
do so, use the Isolate contextual menu. For more information, refer to the Isolating

Features chapter.

# '.-'1'.

SR
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Creating an AXis

| : .
{T} This task shows you how to create an axis feature.

Open the Axis1l.CATPart document.

E 1. Click the Axis icon

|
-
The Axis Definition dialog box appears.

2. Select an Element where to create the axis.

This element can be:
. acircle or a portion of circle

. an ellipse or a portion of ellipse
. an oblong curve

. a revolution surface or a portion of revolution surface

Circle

. Select the direction (here we chose the yz plane), when not normal to
the surface.

. Select the axis type:
o Aligned with reference direction

o Normal to reference direction

Normal to circle
’ @ oK |

Axis Definition

Page70

2]

Element: |Circle

Direckion: | =]

fixis bype: I.ﬁ.ligned with reference directi:j

Freview I

Aligned with reference direction  Normal to reference direction

Ellipse

. Select the axis type:
o Major axis

o Minor axis

s Normal to ellipse

Normal to circle

Axis Definition

Elerment:  |Ellipse

Axis bvpe: IMajn:nr axis

& Cancel l

Preview l
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Major axis Minor axis Normal to ellipse

Oblong Curve
Axis Definition i

. Select the axis type:
o Major axis Elerent:  |Cblong Curve

o Minor axis Axis bype: IMajDr a5 j
o Normal to oblong

@ oK l - Cann:ell Prevism I

Major axis Minor axis Normal to oblong

Revolution Surface

Axis Definition 2 x|

Element: |Revolute

The revolution surface's axis is used,
therefore the axis type combo list is
disabled.

Axis bvpe: IRevnluti-:un axis j

@ OK l - Cancell Preview l
-

The axis can be displayed in the 3D geometry, either infinite or limited to the geometry block of the input element. This
option is to be parameterized in Tools -=> Options -> Shape -> Generative Shape Design -> General.

To have further information, please refer to the General Settings chapter in the Customizing section.
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3. Click OK to create the axis.

The element (identified as Axis.xxx) is added to the specification tree.
. ';{‘
o
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Creating Polylines

I~ This task shows you how to create a polyline, that is a broken line made of several connected
~7 segments.

These linear segments may be connected by a blending radii.

Polylines may be useful to create cylindrical shapes such as pipes, for example.

Open the Splinel.CATPart document.

™ e T N VI Al Folyline Definition : K B3

e
icon. # | F'u:uintl Hadiusl Feplace |
Hermowve I
The Polyline Definition Add

dialog box appears.

Add After I
Ldd Befare I

R adiuz: |Elmrn H

[ ] Cloze polyline

@ o | ﬂEar‘u:eII Preview |

o
2. Select several points in a

row.
Here we selected Point.1,
Point.5, Point.3 and

Point.2 in this order.

The resulting polyline
would look like this:


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Spline1.CATPart
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3. From the dialog box,
select Point.5, click the
Add After button and i ot

select Point.6.

4. Select Point.3 and click

the Remove button.

The resulting polyline
now looks like this:

5. Still from the dialog box select Point.5, click the Replace button, and select Point.4 in

the geometry.

The added point automatically becomes the current point in the dialog box.

-y

6. Click OK in the dialog box

to create the polyline. el

The element (identified as
Polyline.xxx) is added to the
specification tree.

7. Double-click the polyline from the specification tree.

The Polyline Definition dialog box is displayed again.

8. Select Point.6 within the
dialog box, enter a value
in the Radius field, and .

click Preview.

A curve, centered on Point.6, and
which radius is the entered value ™
(R=30 here) is created.
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o) -

You can define a radius for each point, except end points.
You can also define radii at creation time.

The blending curve's center is located on the side of the smallest angle between the two
connected line segments.

9. Click OK to accept the new definition of the polyline.

The polyline's orientation depends on the selection order of the points.

You can re-order selected points using the Replace, Remove, Add, Add After, and Add
Before buttons.

#

You cannot select twice the
same point to create a
polyline. However, you can
check the Close polyline
button to generate a closed
contour.
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Creating Planes

|
{T} This task shows the various methods for creating planes:

. through a planar
. offset from a plane curve

. parallel through point . normal to a

. angle/normal to a plane  CUrve
. through three points - tangentto a
surface

. through two lines
from its equation
. through a point and a
line . Mmean through

points

Open the Planes1.CATPart document.

h 1. Click the Plane icon »#—7.

e

The Plane Definition dialog box appears.

2. Use the combo to choose the desired Plane type.

f Once you have defined the plane, it is represented by a red square symbol, which you can
move using the graphic manipulator.

Offset from plane

. Select a reference Plane then
enter an Offset value.

A plane is displayed offset from the
reference plane.



http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Planes1.CATPart
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Plane Definition K Ed

Flare type: IEIffset frorn plane j

Use the Reverse Direction button to
reverse the change the offset
direction, or simply click on the arrow Oftzet: IEDmm |ﬁ
in the geometry.

Reference: [Plane13

Feverse Direction |

@ 0k | @ Cancel | Preview |
N

Click the Repeat object after OK if you Dbject Repetition 2%
wish to create more offset planes .
In this case, the Object Repetition dialog

box is displayed, and you key in the number ~ Instance(s): I2 E
of instances to be created before pressing ,
OK. 4 Create in a new Body

@ ot || @ cancel

As many planes as indicated in the .
dialog box are created (including the
one you were currently creating), each
separated from the initial plane by a
multiple of the Offset value.

Plane Definition

Parallel through point Plane type: IF'araIIeI thraugh point j

Reference: |Plane 16

. Select a reference Plane and a : -
Point. Pairt: |Paint.10

@ 0K J & Cancel | Preview
.
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A plane is displayed parallel to the
reference plane and passing through
the selected point.

Angle or normal to plane

Select a reference Plane and a
Rotation axis.

This axis can be any line or an
implicit element, such as a
cylinder axis for example. To
select the latter press and hold the
Shift key while moving the pointer
over the element, then click it.

Enter an Angle value.

Version 5 Release 14

Foint

% ="
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-

Plane Definition K Ed

Flane type: I.-'-‘-.nglex'N armal to plane j

Ratation axis: | Line.2

Reference:  |Plane.16

Angle: m

Mormal to plane I
[ ] Repeat object after OF.

@ 0K I - Caru:ell

=

Prewiem I
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A plane is displayed passing through -JE!‘,E], epgﬁchiﬁ
the rotation axis. It is oriented at the ';b._

specified angle to the reference plane. |

Click the Repeat object after OK if you wish to create more planes at an angle from the
initial plane.

In this case, the Object Repetition dialog box is displayed, and you key in the number of
instances to be created before pressing OK.

As many planes as indicated in the

dialog box are created (including the n
one you were currently creating), each

separated from the initial plane by a

multiple of the Angle value.

Here we created five planes at an
angle of 20 degrees.

This plane type enables to edit the plane's parameters. Refer to Editing Parameters to find out
how to display these parameters in the 3D geometry.

Plane Delimtion 7]

Flane type: IThrDugh three points j
Through three points Point 1: | Pairt.1

Paint 2: | Paint. 3
Paint 3 | Paint.5

. Select three points.

@ 0K | @ Cancel | Preview |
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Foint 3

Foint 1
oveE

The plane passing through the three
points is displayed. You can move it
simply by dragging it to the desired

location.
{F’Diﬂt z
iy
b |
X
Plane Definition 2l
Plane type: IThru:uugh b lines j
Through two lines Line 1: |Line.1

. Lime & Ngl=s
. Select two lines.

[ ] Forbid non coplanar lines

W Cancel I Presview I

The plane passing through the two
line directions is displayed.

When these two lines are not
coplanar, the vector of the second line
is moved to the first line location to
define the plane's second direction.

Line 1
=

Lipe &
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Check the Forbid non coplanar lines button to specify that both lines be in the same plane.

L

Plane Definition K Ed

Flane type: IThrDugh point and line j
Paint: [Paint. 18

. Select a Point and a Line. Line: |Line.2

Through point and line

@ 0K & Cancel Preview |
" | |

— Paint

The plane passing through the point
and the line is displayed.
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Plane Definition K Ed

Through planar curve Plane type: IThru:nugh plakar curve j

Curve: |Spline.3

Select a planar Curve.
@ 0K J - Caru:ell Preview |

The plane containing the curve is u
displayed.

=,

Plane Definition K Ed

Tangent to surface Plane type: ITangent to surface j

Surface: |Surface.

Select a reference Surface and a - .
Point. Paint: | Paint.2

@ 0k | & cancel | _Preview |
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Foint
One

A plane is displayed tangent to the
surface at the specified point.

Plane Definition

Normal to curve Plane type: INDrmaI to curve j

. Select a reference Curve. Curve: ISI:'l'”E-3

. You can select a Point. By default, ST [ = ault [Middle]

the curve's middle point is selecte.
Iﬂ ak. I w9 Cancell Presview ]
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A plane is displayed normal to the ,.:
curve at the specified point.

=,

Plane Definition

Plane twpe: I tean through points j

. Foints:
Mean through points ot 18
Faint.3
. Select three or more points to Faint. 4
display the mean plane through
these points.
Hemave I Heplace I

@ 0k | @ Cancal | _Preview |
It is possible to edit the plane by first

selecting a point in the dialog box list
then choosing an option to either: }
.

. Remove the selected point

. Replace the selected point by
another point. o
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x
Plane Definition 2| x|
. Plane type: |Equation v
Equation et = [
ax+Bv+z=D
. Enter the A, B, C, D components A - |ﬁ
of the Ax + By + Cz = D plane
equation. E: = |ﬁ
¢ |10 =
O 20 |ﬁ
Select a point to position the plane
through this point, you are able to Mo seleckion
modify A, B, and C components, the
D component becomes grayed. Mormal ko compass |
Parallel to screen I
wd Cancel I Presview I
k|
Use the Normal to compass button
to position the plane perpendicular to
the compass direction. iy
I Use the Parallel to screen button to
parallel to the screen current view.
o
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3. Click OK to create the plane.

The plane (identified as Plane.xxx) is added to the specification tree.

Parameters can be edited in the 3D geometry. For more information, refer to the Editing
Parameters chapter.

h.

You can isolate a plane in order to cut the links it has with the geometry used to create it.
To do so, use the Isolate contextual menu. For more information, refer to the Isolating

Features chapter.

oL

T
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Creating Planes Between Other Planes

+*+ This task shows how to create any number of planes between two existing planes, in only one
operation:

Open the Planes1.CATPart document.

™ 1. Click the Planes Repetition icon % Planes Between EE

MERTEIM Mo selection

The Planes Between dialog box appears. .
Plane2: |Mo selection

Instancels]: IE E

Hewverse Direction I

o Create in a new Open Body

@ ok |
Flanel
2. Select the two planes between which the new .
1
planes must be created. | _#_l_F’IanEE

1 |
3. Specify the number of planes to be created between the two selected planes.

4. Click OK to create the planes.

The planes (identified as Plane.xxx) are added to the
specification tree.

Check the Create in a new geometrical set button to create a new Geometrical Set
containing only the repeated planes.

o


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Planes1.CATPart
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Creating Circles

1=+, This task shows the various methods for creating circles and circular arcs:

A
. center and radius
. center and point
. two points and radius
. three points
. center and axis
. bitangent and radius
. bitangent and point
. tritangent

. center and tangent

g Open the Circles1.CATPart document.
=." Please note that you need to put the desired geometrical set in show to be able to perform the corresponding scenario.

E 1. Click the Circle icon O

The Circle Definition dialog box appears.

2. Use the drop-down list to choose the desired circle type.

Circle Definition el

Center and radius Circle type ICenter and radius j
Center: Circle Limitations

Suppork: |N|:- seleckion I'/?\J @ |Q |'l_)|
. Select the Support plane or surface where the circle

is to be created. Fadius: "2':'"'"'"' E Skark: IIIlu:Ieg

. Enter a Radius value. [] Geametry on suppart End: I 180deg

. Select a point as circle Center.

[ R

[ axis Compukation

Depending on the active Circle Limitations icon, the
corresponding circle or circular arc is displayed.

For a circular arc, you can specify the Start and End
angles of the arc.

Axis Direction: |r'-.I|:| selection

@ ok _I - Cancell Brevien _I

I | If a support surface is selected, the circle lies on the plane tangent to the surface at the selected point.

Start and End angles can be specified by entering values or by using the graphic manipulators.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Circles1.CATPart
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Center and point

Select a point as Circle center.
Select a Point where the circle is to be created.

Select the Support plane or surface where the circle
is to be created.

The circle, which center is the first selected point and
passing through the second point or the projection of
this second point on the plane tangent to the surface at
the first point, is previewed.

Depending on the active Circle Limitations icon, the
corresponding circle or circular arc is displayed.
For a circular arc, you can specify the Start and End

Version 5 Release 14

Circle Definition

[

Circle bype ICenter and paint

Cenker:

Paint:

|Mo selection

Suppork: |N|:- selection

| Geometry on suppork

= @]
Skart: m

Page 89

Circle Limikations ————

End: |180deg =
[ axis Computation
Axis Direction: IN::: selection
@ Ok l ¥ Cancel l Preyiew l

angles of the arc.

Cente oint

i

Start
V

E
V
port

Two points and radius

Select two points on a surface or in the same plane.
Select the Support plane or surface.

Enter a Radius value.

The circle, passing through the first selected point and

the second point or the projection of this second point

on the plane tangent to the surface at the first point, is
previewed.

Depending on the active Circle Limitations icon, the
corresponding circle or circular arc is displayed.

For a circular arc, you can specify the trimmed or
complementary arc using the two selected points as end
points.

You can use the Second Solution button, to display

Circle Definition

Circle tvpe ; ITwu:- points and radiufll

2lx]

Circle Limitations

Poink 1: Mo seleckion
Paint 2: |N|:- selection '/:\J | @ IQ bl
Suppark; |N|:u selection Skark: Iu.je.;

Radius: “ 100w = End: I Te0deq
] Geometry on support
[ axis Compukation
Axis Direction: Ir'-.h:u selection

ek solukion l
- Ok l & Cancel I Ereview l

the alternative arc.
Faint 1

Lpport
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2 x|

Circle Definition

Circle bype ; IThree poinks
—Circle Limitations

Th int Point 1: || egE= e ey
ree points
P Point 2: IND selection '/T\J @ Q 'L)l
Select three points where the circle is to be created. = Paint 3 Mo selection Stark: |EI|:|E|;|
Cptional
End: | 180deq
Depending on the active Circle Limitations icon, the D Geometry on sUpport
corresponding circle or circular arc is displayed. St IND zelection
For a circular arc, you can specify the trimmed or pROrt:
complemgntary arc using the two of the selected points | AxisComputation
as end points.
Axis Direction: IN::: selection
- Ok l & Cancel l Prewiew l

Center and axis

Circle Definition

Select the axis/line.
It can be any linear curve.

k2

Circle bype ICenter and axis

Select a point. Circle Limitations ————————

Mo seleckion

Axisfling:
Enter a Radius value.

. Set the Project point on axis/line option:
-:D:- s checked (with projection): the circle is centered
. on the reference point and projected onto the
input axis/line and lies in the plane normal to
the axis/line passing through the reference
point. The line will be extended to get the
projection if required.

o unchecked (without projection): the circle is
centered on the reference point and lies in the

plane normal to the axis/line passing though the u

reference point.

Radiusp

With projection

Poink: |N|:| selection

Radius: II 20mm

3 Project point on axisfline

[ o]0
E Skart: [M

End: IIEDdeg

=
=

[ i Computation

iz Direction: |N|:| seleckion

@ o | @ cancel |

Preview l

wigine

Radiu?

Without projection
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Bi-tangent and radius

. Select two Elements (point or curve) to which the
circle is to be tangent.

. Select a Support surface.

Version 5 Release 14

Circle Definition

Circle tvpe IBitangent and radius ;I
Circle Limitations

[ Trim Element 1 (_'\J | @ W tJl

Element 1: |flegE==Eraaay]

Page9l
21|

Element 2: |Mo selection

] Trim Element 2

Start: |Oded

End: | 180deg
Suppork: |DEFauIt (Plane)

Radius: II Lrorn (=4

[ axis Computakion

Axis Direckion: |N|:- selection

Mext Solution _,I

& OE J - Cancelj Prewien ]

If one of the selected inputs is a planar curve, then the Support is set to Default (Plane).
If an explicit Support needs to be defined, a contextual menu is available to clear the selection in order to select the desired support.

| Q ' This automatic support definition saves you from performing useless selections.

. Enter a Radius value.

. Several solutions may be possible, so click in the region where you want the circle to be.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.
For a circular arc, you can specify the trimmed or complementary arc using the two tangent points as end points.

You can select the Trim Element 1 and Trim Element
2 check boxes to trim the first element or the second
element, or both elements.

Here is an example with Element 1 trimmed.

These options are only available with the Trimmed
| ' Circle limitation.




Generative Shape Design & Optimizer Version 5 Release 14 Page 92
Circle Definition : x|

Circle bype IBitangent and poink j
Circle Limitations

Elernent 1: (=]l
[ Trim Element 1 ) @ Q Lfl
Bi-tangent and point Curve 2:  [Mao selection Start: Igdeg
[ Trim Element 2 ==
. Select a point or a curve to which the circle is to be S - End: I IBDdEg
tangent. Foint: |I"-.I|:| selection
. Select a Curve and a Point on this curve. Suppart:  [Default (Plane)
. Select a Support plane or planar surface. [ ais Compukation
Axis Direction: IN::: selection
et Solukion ]

@ oK l - Cancell Presien I

f The point will be projected onto the curve.

If one of the selected inputs is a planar curve, then the Support is set to Default (Plane).
If an explicit Support needs to be defined, a contextual menu is available to clear the selection in order to select the desired support.

Q This automatic support definition saves you from performing useless selections.

. Several solutions may be possible, so click in the region where you want the circle to be.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.

Ny

Complete circle
For a circular arc, you can choose the trimmed or complementary arc using the two tangent points as end points.

N

Trimmed circle Complementary trimmed circle

.:{} You can select the Trim Element 1 and Trim Element
= 2 check boxes to trim the first element or the second
element, or both elements.
Here is an example with both elements trimmed.
These options are only available with the Trimmed e
— Circle limitation.

[=
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Tritangent Circle Definition 2] x|
Circle bype ITritangent j
. Select three Elements to which the circle is to be : b L
tangent. Element 1; JolaE= =eay Circle Limitations

. Select a Support planar surface. [ Trim Element 1 '/T\J @ Q L}l

If one of the selected inputs is a planar curve, then the Element 2; |I"-.I|:| selection . [ode ==
Support is set to Default (Plane). g i |I"-.I . Skart: I 5

ici i ement 3: |Mo selection
If an explicit Support needs to be defined, a contextual End: IISDdEg

menu is available to clear the selection in order to select
the desired support.

Q This automatic support definition saves you from Suppork: |DEFaL||t (Plane)
performing useless selections.

[ Trim Element 3

. . [] Axis Compukation
. Several solutions may be possible, so select the arc

of circle that you wish to create. Axis Direckion: IN::: selection

Mext Solukion l

Depending on the active Circle Limitations icon, the
corresponding circle or circular arc is displayed. The first ~ & oK l & Cancel l
and third elements define where the relimitation ends. _i

Fresien l
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For a circular arc, you can specify the trimmed or
complementary arc using the two tangent points as end

points.
[g_EIement 1

ent 3
e lement 2

W

You can select the Trim Element 1 and Trim Element

3 check boxes to trim the first element or the third

element, or both elements. © ]
Here is an example with Element 3 trimmed.

) These options are only available with the Trimmed
L34 ! Circle limitation.

Circle Definition

Circle type ICenter and tangent ;I

Center Element; [ o= =aasly] Circle Limitations

Tangent Curve: IND selection '/T:' I@ Q |t-_J"

21x|

Center and tangent

Support: IDeFauIt (Plane) Stark: I Odeg

Fadius: I 20 E ,
There are two ways to create a center and tangent I End: I fobted

IRRIR

circle: [ axis Compukakion

Axis Direction: |N-:- seleckion

Mexk Solution I

@ oK ] - Cancell

Prewview I
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1. Center curve and radius

. Select a curve as the Center Element.
. Select a Tangent Curve.

. Enter a Radius value.

2. Line tangent to curve definition

. Select a point as the Center Element.

. Select a Tangent Curve.

.« If one of the selected inputs is a planar curve, then the Support is set to Default (Plane).

: f If an explicit Support needs to be defined, a contextual menu is available to clear the selection in order to select the desired support.
This automatic support definition saves you from performing useless selections.
. The circle center will be located either on the center curve or point and will be tangent to tangent curve.
. Please note that only full circles can be created.
4. Click OK to create the circle or circular arc.
The circle (identified as Circle.xxx) is added to the specification tree.
/ .f .« You can click the Diameter button to switch to a Diameter value. Conversely, click the Radius button to switch back to the Radius
value.
: This option is available with the Center and radius, Two point and radius, Bi-tangent and radius, Center and tangent, and
e Center and axis circle types.

& Note that the value does not change when switching from Radius to Diameter and vice-versa.

<)+l . You can select the Axis computation check box to automatically create axes while creating or modifying a circle. Once the option is

checked, the Axis direction field is enabled.

o If you do not select a direction, an axis normal to the circle will be created.

o If you select a direction, two more axes features will be created: an axis aligned with the reference direction and an axis normal to

the reference direction.

In the specification tree, the axes are aggregated under the Circle feature. You can edit their directions but cannot modify them.

If the datum mode is active, the axes are not aggregated under the Circle features, but one ore three datum lines are created.
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Axis aligned with the reference , . - -
. . X . Axis normal to the reference direction
Axis normal to the circle direction
(yz plane)
(yz plane)

i‘. If you select the Geometry on Support option and the selected support is not planar, then the Axis Computation is not possible.

You can select the Geometry on Support check box if you want the circle to be projected onto a support surface.

In this case just select a support surface.
This option is available with the Center and radius, Center and point, Two point and radius, and Three points circle types.

When several solutions are possible, click the Next Solution button to move to another arc of circle, or directly select the arc you
want in the 3D geometry.

,-ﬂ A circle may have several points as center if the selected element is made of various circle arcs with different centers.

Parameters can be edited in the 3D geometry. For more information, refer to the Editing Parameters chapter.

» .
You can isolate a plane in order to cut the links it has with the geometry used to create it. To do so, use the Isolate contextual menu.
For more information, refer to the Isolating Features chapter.
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Creating Conic Curves

#I~, This task shows the various methods for creating conics, that is curves defined by five

=7/ constraints: start and end points, passing points or tangents. The resulting curves are arcs of
either parabolas, hyperbolas or ellipses.

The different elements necessary to define these curves are either:
two points, start and end tangents, and a parameter

. two points, start and end tangents, and a passing point

. two points, a tangent intersection point, and a parameter
two points, a tangent intersection point, and a passing point
four points and a tangent

. five points.

Open the Conicl.CATPart document.

E 1. Click the Conic icon “\':I .

The Conic Definition dialog box opens.

Conic Definition E E |

Support | x plane
— Conztraint Limitz

Foints T angents

Start I Paint. 1 Start Mo zelection

End  [PFoint.2 End Mo selection
[ Tat Intersection Paint ~ Foint | Mo selection

— |ntermediate Constraints

< Parameter |EI.5 |ﬁ
Poirt 1 [l zelection Tangent 1 Mo selection
Poirt & [N selection Tangent 2 Mo selection

Poirt 3 [N zelection

@ 0K w Cancel I Freyview
=
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2. Fill in the conic curve parameters, depending on the type of curve to be created by

selecting geometric elements (points, lines, etc.):
. Support: the plane on which the resulting curve will lie

Constraint Limits:

. Start and End points: the curve is defined from the starting point to the end point

. Tangents Start and End: if necessary, the tangent at the starting or end point defined by
selecting a line

. Tangent Intersection Point: a point used to define directly both tangents from the start
and end point. These tangents are on the virtual lines passing through the start (end) point
and the selected point.

.

» »
a. Selecting the support plane b. Selecting the ending point
and starting point
C »
»
c. Selecting the tangent d. Selecting the tangent

at the starting point at the ending point
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[}

Resulting conic curve

If you check the Tgt Intersection Point option, and select a point, the tangents are created
as passing through that point:

L ]
\ \
Using a tangent intersection point Resulting conic curve
Intermediate Constraints

. Point 1, 2, 3: possible passing points for the curve. These points have to be selected in
logical order, that is the curve will pass through the start point, then through Point 1,
Point 2, Point 3 and the end point.

Depending on the type of curve, not all three points have to be selected.
You can define tangents on Point 1 and Point 2 (Tangent 1 or 2).

Parameter: ratio ranging from O to 1 (excluded), this value is used to define a passing
point (M in the figure below) and corresponds to the OM distance/OT distance.

If parameter = 0.5, the resulting curve is a parabola

If 0 < parameter < 0.5, the resulting curve is an arc of ellipse,

If 1 > parameter > 0.5, the resulting curve is a hyperbola.
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F e '

3. Click OK to create the conic curve.

The conic curve (identified as Conic.xxx) is added to the specification tree.

'
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Creating Spirals

Page 100

v This task shows how to create curves in the shape of spirals, that is a in 2D plane, as opposed

to the helical curves.

g: ' Open the Spirall.CATPart document.

1. Click the Spiral
icon @

The Spiral
Curve
Definition
dialog box
appears.

2. Select a
supporting plane
and the Center
point for the

spiral.

Spiral Curve Definition

Support: | Mo selection

Center point: | Mo selection

Reference direchion: |H|:| selechion

Start radius: Inmm E

Orientatian: I Counterclockwise j
Type

I.-i'-.ngle & Radius j

End angle: ||:I|:Ieg

End radiuz: |1 mm

Fitch: |Elmm

E Revalutions: 1

FPreview I

Specify a Reference direction along which the Start radius value is measured and

from which the angle is computed, when the spiral is defined by an angle.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Spiral1.CATPart
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The spiral is
previewed
with the
current
options:

4. Specify the Start radius value, that is the distance from the Center point, along the

Reference direction, at which the spiral’s first revolution starts.

5. Define the spiral's Orientation, that is the rotation direction: clockwise or counter

clockwise

6. Specify the spiral creation mode, and fill in the corresponding values:

Angle & Radius:
the spiral is defined
by a given End
angle from the
Reference
direction and the
radius value, the
radius being
comprised between
the Start and End
radius, on the first
and last revolutions
respectively (i.e. the
last revolution ends
on a point which
distance from the

center point is the Ref. direction = Z, Start radius = 5mm, Angle = 45°,
End radius value). End radius = 20mm, Revolutions = 5
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(@)

. Angle & Pitch: the
spiral is defined by a
given End angle
from the Reference
direction and the
pitch, that is the
distance between
two revolutions of
the spiral.

Ref. direction = Z, Start radius = 5mm, Angle = 45°,
Pitch = 4mm, Revolutions = 5

. Radius & Pitch:
the spiral is defined
by the End radius
value and the pitch.
The spiral ends
when the distance
from the center
point to the spiral's
last point equals the
End radius value.

Ref. direction = Z, Start radius = 5mm,
End radius = 20mm, Pitch = 4mm

Depending on the selected creation mode, the End angle, End radius, Pitch, and
Revolutions fields are available or not.

7. Click OK to
create the spiral

curve.

The curve (identified as
Spiral.xxx) is added to
the specification tree.

Parameters can be edited in the 3D geometry. To have further information, please refer to the
Editing Parameters chapter.
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Creating Splines

|
£33 This task shows the various methods for creating spline curves.

Open the Splinel.CATPart document.

- 1. Click the Spline icon . Spline Definition 21x]

F'u:uintsl Tangents Dir. | Tensiu:unsl Curvature Dir. | Cursature =

The Spline Definition dialog box appears. Paint.1
Paint. 2

2. Select two or more points where the spline is to be created. Eg:mﬁ

Paint.5 b

An updated spline is visualized each time a point is selected. Paint. & vI
4 3

@ 4dd Point After ) Add Paint Before ) Fleplace Paint

[] Geormety on suppart |N|:| zelection
[] Close Spline
Remove Paint ’ Bemove Tat. i Heverse Tat. i Femowve [Cur. I

Add Parameters » > I

W Cancel I Presiew I

[ -

3. Itis possible to edit the spline by first selecting a point in the dialog box list then choosing a button to either:

. Add a point after the selected point
. Add a point before the selected point
. Remove the selected point

. Replace the selected point by another point

e e
-
i
i b4
4. You can select the Geometry on support check box, and select a
support (plane, surface), if you want the spline to be projected onto
a support surface.
It is better when the tangent directions belong to the support, that 3i o

is when a projection is possible.

In this case just select a surface or plane.

In the figure above, the spline was created
on a planar support grid.


file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/samples/Spline1.CATPart
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Spline Definition EE

Paintz I Tangents Dir.I Ten&iunsl Curvature Dir.I Curvatun =
Point. 1

Paint. 3

Paint. 4 3
Paint. 5

Paint. & x
4| | 3

5. Click on the Add Parameter button to display further options. @ Add Paint After ) Add Point Before ) Fieplace Paint

[] Gearmety on suppart |N|:| zelection
[] Close Spline
Congtraint tppe: IE:-:pIiu:il j

Tangent Dir, Im Tangent Tengion ID E
Curvature Dir. Im Curvature Hadiuslnmm E

Remave Paint | Bemove Tat | Beverse Tgt | Bemove Cur |

6. To set tangency conditions onto any point of the spline, select the

point and click on Tangent Dir.

w8 Cancel I Preview I

There are two ways of imposing tangency and curvature constraints:

1. Explicit: select a line or plane to which the tangent on the spline is N
parallel at the selected point

[ e
o s

2. From curve: select a curve to which the spline is tangent at the e o
selected point. ;

Use the Remove Tgt., Reverse Tgt., or Remove Cur. to manage the different imposed tangency and curvature constraints.

i
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Spline with a tangency constraint on endpoint (tension = 2) Spline with reversed tangent

7. To specify a curvature constraint at any point of the spline, once a tangency constraint has been set, indicate a curvature direction

and enter a radius value:

.~ The curvature direction is projected onto a plane normal to the tangent direction.
I | If you use the Create line contextual menu, and want to select the same point as a point already used to define the tangent direction, you
may have to select it from the specification tree, or use the pre-selection navigator.

oV

Spline with tangency constraint and
curvature constraint Spline with tangency constraint and curvature constraint
Spline with tangency constraint (radius = 50mm) (radius = 2mm)

Note that there are prerequisites for the Points Specifications and you must enter your information in the following order:
. Tangent Dir. (tangent direction)

. Tangent Tension
. Curvature Dir. (curvature direction)

. Curvature Radius (to select it, just click in the field)

The fields become active as you select values.

8. Click OK to create the spline.

The spline (identified as Spline.xxx) is added to the specification tree.

To add a parameter to a point, select a line in the Points list. This list is highlighted.
(;l} You have two possibilities:

1. extended parameters
2. select any line or plane for the direction.

. Use the Close Spline option to create a closed curve, provided the geometric configuration allows it.


file:///E|/www/spuCXR14/BasEnglish/basug.doc/src/basugbt0603.htm
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Spline with Close Spline option unchecked Spline with Close Spline option checked

[ F

Ca "
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Creating a Helix

1=+ This task shows the various methods for creating helical curves, such as coils and springs for example.
=7 These curves are 3D curves, as opposed to the spirals.

Open the Helix1.CATPart document.

™ 1. Click the Helix icon 9&3 . Helix Curve Definition K B3

Starting Point; |Nn:| e

The Helix Curve Definition dialog B -

box appears. A |Mo selection
Type
Fitch: |-| = E Law...
Revalutions: |-|
Height: |-| T E
Oriertation: IEnunterclnckwise j
Starting Angle: ||:||:Ieg
R adiuz variation
@ Taper &ngle: IDEIEEI E Way:llnward j

() Profile: |Na selection

Reverze Direction l

Frewien I

L -

2. Select a starting point and an axis.

O

3. Set the helix parameters:

Pitch: the distance between two
revolutions of the curve


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Helix1.CATPart
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You can define the evolution of
the pitch along the helix using a

law.

Defining Laws

1.

2.

Click the Law button to display the
Law Definition dialog box.

Choose type of law to be applied to
the pitch: It can stay Constant, or
evolve according to a S type law.

For the S type pitch, you need to
define a second pitch value. The
pitch distance will vary between
these two pitch values, over the
specified number of revolutions.

The Law Viewer allows you to:

- visualize the law evolution and the
maximum and minimum values,

- navigate into the viewer by
panning and zooming (using to the
mouse),

- trace the law coordinates by using
the manipulator,

- change the viewer size by
changing the panel size

- reframe on by using the viewer
contextual menu

- change the law evaluation step by
using the viewer contextual menu
(from 0.1 (10 evaluations) to 0.001
(1000 evaluations)).

. Click OK to return to the Helix Curve

Definition dialog box.

Version 5 Release 14

Helix Curve Definition HE
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Starting Point; |F"|:uint.3

Az [Cine 1
Type
Fitch: Iggmm E Law...
Revolutions; |1
Height: |-| O0mm E
Orientation: Il:nunterclnc:kwise j
Starting Angle: |I:I|:|eg|
R adiuz variation
@ Taper dngle: IEDEIEEI E Way:l'”'f"-'afd j
() Profile: |Na selection

Reverse Direction I

W Cancel I Preview I

Law Definition

=100 =]

Skark walue: I 2mim

End walue: I Lrorn

[p]

Law tvpe
() Constant W S type

@ Ok
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Height: the global height of the helical curve, in the case of a constant pitch type helix
Orientation: defines the rotation direction (clockwise or counter clockwise)

Starting Angle: defines where the helical curve starts, in relation to the starting point.
This parameter can be set only for the Constant pitch only.

Taper Angle: the radius variation from one revolution to the other. It ranges from -90° to 90° excluded.
For a constant radius, set the taper angle to O.

Way: defines the taper angle orientation.
Inward: the radius decreases
Outward: the radius increases.

Profile: the curve used to control the
helical curve radius variation. The radius
evolves according to the distance
between the axis and the selected
profile (here the orange curve).

Note that the Starting point must be
on the profile.

4. Click the Reverse Direction button to invert the curve direction.

5. Click OK to create the helix.

The helical curve (identified as
Helix.xxx) is added to the
specification tree.

Parameters can be edited in the 3D geometry. To have further information, please refer to the Editing Parameters
chapter.

L.
e
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Creating a Spine

,fﬂ This command is only available with the Generative Shape Design 2 product.

#I~, This task shows how to create a spine, that is a curve normal to a list of ordered planes or
=7/ planar curves. These spines are useful when creating complex surfaces such as swept, lofted,

or filleted surfaces.
Creating a Spine Based on Planes

Creating a Spine Based on Guiding Curves

Reversing the Spine's Starting Direction

Creating a Spine Based on Planes

Open the Spinel.CATPart document.
= Display the Curves toolbar by clicking and holding the arrow from the Spine icon.

E 1. Click the Spine icon I:'r!l:] h .

The Spine Curve Definition Mo | SectionPlane -
. S 1 Profiles
dialog box is displayed.
9 Py 2 Planes |
" -

2. Successively select planes or

M= | Guide

planar profiles.

3 Computed start point

akart poink: |N|:| selection

ReElace I Remove I add

Rewverse Direckion l

Prewiew I

3. Click Preview. D
The spine is displayed.

w$ 0K
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4. You can also select a start
point.
The point is projected onto
the first plane as the spine
starting point, as illustrated
here (point.3 is selected)
except if it is already lying

onto this first plane.

. Use the contextual menu on the
Start point field to create a
point. (See Stacking

Commands).

. If you do not select a start point
(default mode) one is computed

automatically.

. To remove a selected point,
check the Computed start

point button.

5. Select one of the elements
in the dialog box, then

click:

. Replace, then select the
replacing element in the
geometry or the specification

tree

. Remove to delete it from the

spine definition

. Add then select a new element

to be added after the last one.
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Using the contextual menu, you £y =lB T Sr=8 k1= [y a1 - x|
can choose to Add After or ;
Seckion/Plane -
Add Before the selected
3 Plane.7? Replace o
element. 4 Plane. £ "J
: Remove —
M* | Guide
Add [~
Add After
&dd Befare
Computed zt. =
akart poink: |N|:| selection
ReElace I Remove I fdd
Feverse Direction l
@ K Prewiew I
6. Click OK.

The curve (identified as Spine.xxx) is added to the specification tree.

“.

When non planar curves are selected, their mean planes are used to compute the spine.

Creating a Spine Based on Guiding Curves

Open the Spine2.CATPart document.

E 1. Click the Spine icon I:'JF ::] .

The Spine Curve Definition

dialog box is displayed.

2. Click within the Guide list
and successively select two

guiding curves.

The spine is immediately

previewed.
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Spine Curve Definition :

Guide Mo | Section/Plane
N M= | Guide
1 Extract.
2 Eutract?

Computed start point

akart poink: |N|:| selection

ReElace I Remove I add

Rewverse Direckion l

w$ 0K

Prewiew I

3. Click OK to create the spine.

The curve (identified as Spine.xxx) is added to the specification tree.

f This type of spine is very useful when creating a swept surface, as illustrated below:

Swept surface without any spine

Reversing the Spine's
Starting Direction

Swept surface with specified spine

Page 113



Generative Shape Design & Optimizer

A This option can only be used if the
=" first profile is a plane.

Open the Spine3.CATPart
document.

ﬂ 1. Double-click the spine.
The Spine Curve Definition

dialog box is displayed.

2. Click the Reverse

Direction button.

3. Click OK to create the

reverse spine.

Version 5 Release 14

ecionl

eChon:

fart Foint
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Creating Corners

This task shows you how to create a corner between two curves or between a point and a curve.

)
o

Open the Cornerl.CATPart document.

i 1. Click the Corner icon r_ .

The Corner Definition dialog box appears.

The Corner On Vertex check box enables you to create a corner by selecting a point or a curve as Element 1

b

(Element 2 is grayed as well as the Trim Element 1 and 2 options).

It is checked by default.

2. Choose the Corner Type: Corner Definition d by
Carner Type: ICnrner On Support j
Corner on Support: o Corner On Yertex

Element 1; | =maley]

the support can be a surface or a plane
[ Trim element 1

Elernent 2: JMo selection

1. Select a curve or a point as first reference [ Trim element 2
element. suppart:  |Default (Plane)

2. Select a curve as second reference R.adius: |52"""" E
element. Mexk Solukion ]
The corner will be created between these Q@ ok l & Cancel l Brevien l

two references.

3. Select the Support surface.

Here we selected the zx plane.

The resulting corner is a curve seen as
an arc of circle lying on a support place H:'
or surface.

it ¥
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f The reference elements must lie on this support, as well as the center of the circle defining the corner.

pz; 3D Corner: Corner Definition e A

corner between two 3D curves. Corner Type: |3D Corner j
A Corner On Vertex

Elernent 1: | o= ey
1. Select a 3D curve or a point as first
] Trim element 1

reference element. _
Elemnent 2: JMo selection

2. Select a 3D curve as second reference [1 Trim element 2
element. Direction:  |Mo selection
Th rner will r n th .
e corner will be created between these Radius: |52mm E
two references. T S I
. Di ion. :
3. Select a Direction Q@ o l @ Cancel I TR I

Here we selected Line.2.

The resulting corner is a 3D curve seen
as an arc of circle along the user input
Direction.

["' The input elements must not be collinear to the 3D Corner direction. Moreover, if the plane projection of an input
element along the user input direction is singular or is self intersected, some corner solution might not be computed.

3. Enter a Radius value.

In the case of a curve as Element 1, note that:

. all corners have the same radius

. closed wires can be selected

4. Select a direction or a support depending on the corner type you chose.

In case there are several solutions, the corner closest to the selected point will be created.
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AP

The example above shows a corner defined by a point as Element 1

~

The example above shows a corner defined by a curve as Element 1

lement 1

5. Several solutions may be possible, so click the Next

Solution button to move to another corner solution, (3
or directly select the corner you want in the —
geometry. s

Not all four solutions are always available,

depending on the support configuration (if the

center of one of the corners does not lie on the
support for example). h_
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6. You can select the Trim element check buttons if you want to trim and assemble the two reference elements to

the corner.

The elements can be trimmed and assembled individually.

7. Click OK to create the corner.

The corner (identified as Corner.xxx) is added to the

specification tree.

-

@. . When the selected curves are coplanar, the default support is the background plane. However, you can explicitly
select any support.

. When the selected curves are not coplanar, an implicit plane can be created, provided the curves intersect and are
locally coplanar at this intersection. However, you can explicitly select any support.

. You can edit the corner's parameters. Refer to Editing Parameters to find out how to display these parameters in the
3D geometry.
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Creating Connect Curves

This task shows how to create a connecting curve between two curves.

Open the Connectl.CATPart document.

1. Click the Connect Curve icon (;:\' ;

The Connect Curve Definition dialog box appears.

2. Select the Connect type.

Normal

1. Select a first Point on a
curve then a second Point
on a second curve.

The Curve fields are
automatically filled.

Connect Curve Definition

Page 119

Conneck bvpe INu:urrnaI

— First Curve:
sl |Mo selection
i |Mo selection

Cnntinuity:lTangenw j

Tension: I'ﬂ

=

Feverse Direckion I

—Second Curve:

REll |Mo selection

Curve: .
|Mo selection

CD”ti””it?:lTangency j

Tension: Il

=

Feverse Direckion I

L] Trim elements

w 0K I = Cancell Frewview I
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Base Curve

1. Select a base curve as the
curve reference.
The orientation of the
connect curve will be the
orientation of the base
curve.

2. Select a first Point on a
curve then a second Point
on a second curve.

The support Curve is optional (it is
set as Default)

”-I

The first point can be either on the
base curve or on the support curve.

The Base Curve option is useful
when creating several profiles or
guides that have the same shape.

This option is only available with the
& Generative Shape Design 2 product.

"ﬂ ox_|

Version 5 Release 14

Connect Curve Definition

Page 120

2 x|

Conneck tvpe IEase Curve

j

Base Curve: g
|Mo selection

—Firsk Curve:

il |Mo selection

il |Default {Mone)

liZ|:||'|I:i|'||_|iI:~,f:|-|-E".";|E|.":E|f j

Tension: Il

Feverse Direckion I

— Second Curve:

dels |Mo selection

e IDEFauIt (Mone)

':':""ti""-'it‘-'“lTangenc';.-' j

Tension: |1

=

Fewverse Direckion I

L] Trim elements

Normal curve

Base Curve
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3. Use the combos to specify the desired Continuity type: Point, Tangency or

Curvature.

4. If needed, enter tension values.

| ri'"; I'If the Base Curve type is selected, the Continuity and Tension options for the first and the
second curve are grayed out and set to Tangency and 1 respectively.

The connect curve is displayed between the two selected points according to the specified
continuity and tension values.

Normal curve with point continuity at one point
and tangent continuity at the other

points

Normal curve with tangent continuity at one
point
and curvature continuity at the other

Normal curve with point continuity at one
point
and curvature continuity at the other
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Normal curve with curvature continuity at Normal curve with tangent continuity at both
both points points

5. An arrow is displayed at each extremity of the curve. You can click the arrow to reverse

the orientation of the curve at that extremity or click the Reverse button..

A graphic manipulator also allows you to modify the tension at the extremity of the connect
curve, rather than in the dialog box.

: & 'If the Base Curve type is selected, the Reverse Direction options are grayed out.

6. You can select the Trim elements check box if you want to trim and assemble the two

initial curves to the connect curve.

| @, "If no Base Curve type is selected, the Trim option is grayed out.

Normal curve Base Curve
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7. Click OK to create the connect curve.

The curve (identified as Connect.xxx) is added to the specification tree.

Normal curve Base Curve
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Creating Parallel Curves

vy .
«Js This task shows you how to create a curve that is parallel to a reference curve.

Open the ParallelCurvesl.CATPart document.

h 1. Click the Parallel Curve icon f@ Parallel Curve Definition

(TR =H [0 seleckion
The Parallel Curve Definition dialog box
appears. Suppart: IDEFault i(Plane)

Zonstant: I-M E Law,..

Paink: |Mo selection

—Parameters

Parallel mode: Euclidean j

Farallel corner tvpe: |Sharp j

— Smookhing
@ tone DGl O G2

Deviation : I':'-':”:'ll'l'll'l'l

Reverse Direction I
[ | Both Sides

[ ] Repeat object after OK

@ oK I - Cancell Preview l
i

2. Select the reference Curve to be offset.

3. Select the Support plane or surface on which the reference curve lies.

4. Specify the offset of the parallel curve either by:

a. entering a value or using the graphic

manipulator in the Constant field.
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I

A
i

L
b. selecting a point in the Point field (in =
both Geodesic and Euclidean mode)
. /_PDintﬂ a
In that case, the Constant field is o £
d. *
graye o

5. Choose the parallelism mode to create the parallel curve:

Euclidean: the distance between both curves will be the shortest possible one, regardless of the support.

If you select this mode, you can choose to offset the curve at a constant distance from the initial element, or according

to a law. In this case, you need to select a law as defined in Creating Laws.

Defining Laws

The law can be negative, providing the curves are curvature continuous.
Please note that:

- it is advised to use curvature continuous laws,

- it is advised not to use laws with a vertical tangency,

- it is possible to create a parallel curve with a law that reverses (which means becoming either positive or
negative) only on a curve that is tangency continuous.

/1% | This option is only available with the Generative Shape Design 2 product.

1. Click the Law... button to display the Law
Definition dialog box. The 2D viewer enables you

to previsualize the law evolution before applying it.

2. Enter Start and End values.

3. Choose the law type to be applied to the pitch.
Four law types are available:

a. Constant: a regular law, only one value is
needed.

b. Linear: a linear progression law between the
Start and End indicated values

c. S type: an S-shaped law between the two
indicated values

d. Advanced: allowing to select a Law element as
defined in Creating Laws.

For the S type pitch, you need to define a second
pitch value. The pitch distance will vary between
these two pitch values, over the specified number
of revolutions.
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i)

The Law Viewer allows you to:

- visualize the law evolution and the maximum
and minimum values,

- navigate into the viewer by panning and zooming
(using to the mouse),

- trace the law coordinates by using the
manipulator,

- change the viewer size by changing the panel
size

- reframe on by using the viewer contextual menu
- change the law evaluation step by using the
viewer contextual menu (from 0.1 (10

evaluations) to 0.001 (1000 evaluations)).

Check the Inverse law button to reverse the law
as defined using the above options.

Click OK to return to the Parallel Curve Definition

dialog box.
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Law Definition : - 10| x|

Skark walue: I 2mm

End walue: I Qrnrn

Law element: |0 selection

Law bvpe

i) Constant 'D Stype () Advanced

[ Ireverse law

Geodesic: the distance between both curves will be the shortest possible one, taking the support curvature into
account.

In this case, the offset always is constant in every points of the curves and you do not need to select a corner type.

This option is only available with the Generative Shape Design 2 product.

6. Select corner type (useful for curves presenting sharp angles):

Sharp: the parallel curve takes into account the angle

in the initial curve

Round: the parallel curve is rounded off as in a corner
In this case, the offset always is constant in every points
of the curves and you do not need to select a corner

type.
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The parallel curve is displayed on the support surface and normal to the reference curve.

7. Click OK to create the parallel curve.

> k- |
& ]
& . ¢ . - @
@ L]
= ]
L} L]
] -
L] L]
Parallel curve defined by an constant offset value Parallel curve defined by a passing point

The curve (identified as Parallel.xxx) is added to the specification tree.

. You can smooth the curve by checking either:
o None: deactivates the smoothing result

o G1 : enhances the current continuity to tangent

continuity
o G2 : enhances the current continuity to curvature
continuity
] ) o Smoathing

You can specify the maximum deviation for G1 or G2

_ . _ _ @ none O GL O G2
smoothing by entering a value or using the spinners.

. Diewiation :I':'-':":'ll'l'll'l'l

If the curve cannot be smoothed correctly, a warning

message is issued.

Moreover, a topology simplification is automatically
performed for G2 vertices: cells with a curvature

continuity are merged.

Please refer to the Customizing General Settings chapter.

L
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fah
(L

@

The Smoothing option is only available with the Generative Shape Design 2 product.

You can use the Reverse Direction button to display the parallel curve on the other side of the reference curve or
click the arrow directly on the geometry.

When the selected curve is a planar curve, its plane is selected by default. However, you can explicitly select any
support.

when you modify an input value through the dialog box, such as the offset value or the direction, the result is
computed only when you click on the Preview or OK buttons.

Would the value be inconsistent with the selected FIATHAE
geometry, a warning message is displayed, along with e
a warning sign onto the geometry. If you move the =
pointer over this sign, a longer message is displayed This.offsetwvalue is supetierto the msxkmum
to help you continue with the operation. walue whithwould b Bt din an exact offset,
singularities may appear.
Flease changewalueand click Apply

Check the Both Sides button to create two parallel

curves, symmetrically in relation to the selected curve, 2
and provided it is compatible with the initial curve's

curvature radius.

The second parallel curve has the same offset value as W
the first parallel curve. In that case it appears as il

and the aggregated element alone cannot be deleted. -

If you use the Datum mode, the second parallel is not

aggregated under the first one, but two datum elements &
are created.

¥
L]
aggregated under the first element. ‘
Therefore both parallel curves can only be edited together o
-
n
-}

Use the Repeat object after OK checkbox to create
several parallel curves, each separated from the initial
curve by a multiple of the offset value. <
Simply indicate in the Object Repetition dialog box the

number of instances that should be created and click i
OK. F3

-]

The options set in the dialog box are retained when exiting then returning to the Parallel curve function.

Parameters can be edited in the 3D geometry. To have further information, please refer to the Editing Parameters
chapter.

oL
T
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Creating a 3D Curve Offset

[ . .
{T} This task shows you how to create a 3D curve that is offset from a reference curve.

Open the 3DCurveOffsetl.CATPart document.

Ty 1. Click the 3D Curve Offset icon fﬁE’ : 3D Curve Offset Definition =

Curwe! Mo seleckion

The 3D Curve Offset Definition dialog box . ) i -
appears. Pulling direction: |N.:. zelection

Offset: I'M E

Rewvetse direckion l
30 corner parameters

Radius: I 15rnm (2]

Tension: I 0.5 ]

‘4 5] I - Carn:ell Frewisyy I

Liling directon

2. Select the reference Curve to be offset.

3. Select the offset Pulling Direction.

A direction arrow appears in the 3D

geometry and lets you change the direction.

The pulling direction corresponds to a draft direction.
L:3 ! It does not correspond to the direction of the 3D

curve.

If you select a plane as the pulling direction, the

latter is normal to the plane.

4. Specify the Offset value by entering a value

or using the spinners.

5. Click Preview to see the offset curve.

6. Click OK.

The curve (identified as 3D curve offset.xxx) is added to the specification tree.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/3DCurveOffSet1.CATPart
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I

|__Puling direction

Here is the case of a closed curve:

0

3D corner parameters enable to manage singularities:
. Radius: if the curvature radius of the input curve is smaller than the offset value, 3D corner curves

are created to fill the holes

Tension: for the 3D corner curves, if needed

3D Curve Offset with a radius of 20 mm and a 3D Curve Offset with a radius of 5 mm and a tension
tension of 1 of 1

3D Curve Offset with a tension of 2 and a radius of 3D Curve Offset with a tension of 0.3 and a radius of
20 mm 20 mm
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i, The input curve must be tangency continuous and must not be collinear to the offset direction.

s la-{ 4

S
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Creating Projections

#I~, This task shows you how to create geometry by projecting one or more elements onto a
=7/ support. The projection may be normal or along a direction.
You can project:

. a point onto a surface or wireframe support
. wireframe geometry onto a surface support

. any combination of points and wireframe onto a surface support.

Generally speaking, the projection operation has a derivative effect, meaning that there may

I ' be a continuity loss when projecting an element onto another. If the initial element presents a
curvature continuity, the resulting projected element presents at least a tangency continuity. If
the initial element presents a tangency continuity, the resulting projected element presents at
least a point continuity.

- Open the Projection1.CATPart document.

[ 1. Click the Projection icon '1'—;: . Projection DEMRNEE. —I—I

Projection tvpe INDrmaI j

Projected: Q= =ualy)

The Projection Definition dialog box

i ) Suppork: Mo selection
appears as well as the Multi-Selection PR I

dialog box allowing to perform multi- d MNearesk solution
selection. Smoothing
@ Mone ) G1 a2
Dieviation :I':'-':”:'ll"'""'I H

|'ﬁ ok w Cancel I Fresyiew I

2. Select the element to be Projected.

You can select several elements to be
projected. In this case, the
Projected field indicates: x
elements


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Projection1.CATPart
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3. Select the Support element.

4. Use the combo to specify the direction

type for the projection:

. Normal: the projection is done normal to

the support element.

. Along a direction: you need to select a line
to take its orientation as the translation
direction or a plane to take its normal as the
translation direction.

You can also specify the direction by means of
X, Y, Z vector components by using the
contextual menu on the Direction field.
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i

The projection (identified as Project.xxx) is added to the specification tree.

Page 134

Whenever several projections are possible, you can select the Nearest Solution check box

to keep the nearest projection.

The nearest solutions are sorted once the computation of all the possible solutions is

performed.

You can smooth the element to be projected
by checking either:

o None: deactivates the smoothing result

o G1 : enhances the current continuity to
tangent continuity

o G2 : enhances the current continuity to
curvature continuity

You can specify the maximum deviation for —Smoothing

G1 or G2 smoothing by entering a value or | ¥ Mone O al O a2

using the spinners. Deviakion ;IIII.IIIIIIlmm

If the element cannot be smoothed correctly,

a warning message is issued.

Moreover, a topology simplification is
automatically performed for G2 vertices:

cells with a curvature continuity are merged.

5. Click OK to create the projection element.

f The following capabilities are available: Stacking Commands and Selecting Using Multi-Output.
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Creating Combined Curves

I, This task shows you how to create combined curves, that is a curve resulting from the
*1¥/ intersection of the extrusion of two curves.

Open the Combinel.CATPart document.

= Display the Project-Combine toolbar by clicking and holding the arrow from the Projection
icon.

[ 1. Click the Combine icon E,__P-

The Combine Definition dialog box appears.

2. Choose the combine type: normal or along directions.

. Normal: the virtual extrusion are computed as normal to the curve planes

. Along directions: specify the extrusion direction for each curve (Directionl and

Direction2 respectively).

Normal Type
3. Successively select the two curves to be . T
y Combine Definition Kl Ed
combined.
Combine tppe ; INDrmaI j

Curvel: [Mo selection

Curve2: |Mo selection

-ic:nc:l

Freswiswy I
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Using the Normal type, the combine
curve is the intersection curve between
the extrusion of the selected curves in
virtual perpendicular planes.

This illustration represent the virtual
extrusions, allowing the creation of the
intersection curve that results in the
combine curve.

4. Click OK to create the element.

The curve (identified as Combine.xxx) is
added to the specification tree.

Combine Definition

Along Directions Type
Combine type :
Curvel:  [DemoGuide
Curve2: | DemoProfile]

Along direchions

3. Successively select the two curves to be

combined and a direction for each curve.

Directionl: |Line.1

Direction2: | Asiz

d Meareszt solution

w 0K I - Cancell Preview l
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Using the Along directions type, the
combine curve is the intersection curve
between the extrusion of the selected
curves along the selected directions, as
illustrated here:

4. Click OK to create the element.

The curve (identified as Combine.xxx) is
added to the specification tree.

selected curve, in case there are several possible combined curves.

@:

@ The Nearest solution option, allows to automatically create the curve closest to the first
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Creating Reflect Lines

~I~, This task shows you how to create reflect lines, whether closed or open. Reflect lines are
‘s curves for which the normal to the surface in each point present the same angle with a
- specified direction.
1~ Open the ReflectLinel.CATPart document.
g: Display the Project-Combine toolbar by
clicking and holding the arrow from the
Projection icon.

-I' o - N T
h ' 1. Click the Reflect Lines icon O Reflect Line Definition

Support: S Sy
The Reflect Line Definition

dialog box appears. Direction: |N|:| seleckion
Angle: |1'2|E';I E
"4 Mormal

[ ] Repeat ohject after OK

w Ok I - Cancell Fresiew l

2. Successively select the support

surface and a direction.

3. Key in an angle, representing the A ]-]i5=1 .ﬂg}g ﬁ '
:;‘i

value between the selected

direction and the normal to the
surface.

Here we keyed in 15°.

You can also use the displayed manipulators to modify the angle value (ANG
manipulator) or to reverse its direction (Support arrow).

The Normal option lets you choose
whether the angle should be computed:

. between the normal to the support and
the direction (option checked)

ANG=15d


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/ReflectLine1.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 139

. between the plane tangent to the
support and the direction (option
unchecked)

4. Click OK to create the element.

The Reflect Line (identified as
ReflectLine.xxx) is added to the
specification tree.

| Q ! « Use the Repeat object after OK
. checkbox to create several reflect lines,
each separated from the initial line by a
multiple of the Angle value.
Simply indicate in the Object Repetition

dialog box the number of instances that

should be created and click OK.

. When several reflect lines are created,
as for example on a cylinder as
illustrated here, you are prompted to
choose to either keep both elements
within the Reflect Line object, or to
choose one as the reference, as
described in Creating the Nearest Entity

of a Multiple Element.

| i"-, Do not use a null angle value on a closed surface issued from a circle for example.

Parameters can be edited in the 3D geometry. To have further information, please refer to the
Editing Parameters chapter.
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| . . . .
{T} This task shows you how to create wireframe geometry by intersecting elements.

You can intersect:

. wireframe elements
. surfaces

. wireframe elements and a surface.

Open the Intersection1.CATPart document.

E 1. Click the Intersection icon gﬁ Intersection Definition

Firsk Element ; Mo selection

[] Extend linear supports For inkersection

Second Element : [Mo selection EI

Extend linear supparts For inkersection
The Intersection Definition dialog box appears as well as [ PP

the Multi-Selection dialog box allowing to perform multi- Curves Intersection With Common &rea

selection. Result: @ —pve O Paints
Surface-Part Intersection
Result: @ contour O Surface

Extrapolation options

[ Extrapalate intersection on first element

[ tntersect non coplanar line segments

w oK Presien
_— R

2. Select the two elements to be intersected.

The intersection is displayed.

Multi-selection is available on the first selection, meaning you can select several elements to be intersected, but only one
intersecting element.

L.

3. Choose the type of intersection to be displayed:

. A Curve: when intersecting a curve with another one

. Points: when intersecting a curve with another one x?-(
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. A Contour: when intersecting a solid element with a surface

. A Face: when intersecting a solid element with a surface (we
increased the transparency degree on the pad and surface)

4. Click OK to create the intersection element.

This element (identified as Intersect.xxx) is added to the specification tree.

This example shows the line resulting This example shows the curve resulting
from the intersection of a plane and a surface from the intersection of two surfaces

Several options can be defined to improve the preciseness of the intersection.

g: Open the Intersection2.CATPart document.

. The Extend linear supports for intersection option enables you to extend the first, second or both elements.

Both options are unchecked by default.

Here is an example with the option checked for both elements.

/
H,
. The Extrapolate intersection on first element check box enables you to perform an extrapolation on the first selected element, in
the case of a surface-surface intersection. In all the other cases, the option will be grayed.
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Intersection without the Extrapolation option checked Intersection with the Extrapolation option checked
. The Intersect non coplanar line segments check box enables you to perform an intersection on two non-cutting lines. In all the other
cases, the option will be grayed.

When checking this option, both Extend linear supports for intersection options are checked too.
-

I..._h
T,
*. .
1)
Intersection between the light green line and the blue line: the Intersection between the pink line and the blue line: the intersection is
intersection point is calculated after the blue line is extrapolated calculated as the mid-point of minimum distance between the two

lines

.-ﬂ . Avoid using input elements which are tangent to each other since this may result in geometric instabilities in the tangency zone.

. If you intersect closed surfaces, they need to be created in two different geometrical sets.

f The following capabilities are available: Stacking Commands and Selecting Using Multi-Output.
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Creating Surfaces

Generative Shape Design allows you to model both simple and complex surfaces using techniques
such as lofting, sweeping and filling.

&
2
3
©
=

Create extruded surfaces: select a profile, specify the extrusion direction, and define the start
and end limits of the extrusion

Create revolution surfaces: select a profile, a rotation axis, and define the angular limits of
the revolution surface

Create spherical surfaces: select the center point of the sphere, the axis-system defining the
meridian and parallel curves, and define the angular limits of the spherical surface

Create cylindrical surfaces: select the center point of the circle and specify the extrusion
direction.

Create offset surfaces: select the surface to be offset, enter the offset value and specify the
offset direction

Create variable offset surfaces: select the surface to be offset, select the surfaces to remove
and specify a constant or variable offset direction

Create rough offset surfaces: select the surface to be offset, enter the offset value and
specify the deviation

Create swept surfaces: select one or more guiding curves, the profile to be swept, possibly a
spine, reference surface, and start and end values

Create adaptive swept surfaces: select a guiding curve, a profile to be swept, points to define
more sections if needed, set the constraints on each section, and choose a spine

Create fill surfaces: select curves, or surface edges, forming a closed boundary, and specify
the continuity type

Create multi-sections surfaces: select two or more planar section curves, possibly guide
curves and a spine, and specify tangency conditions

Create blend surfaces: select two curves, and possibly their support, specify the tension,
continuity, closing point and coupling ratio, if needed


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0202.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0207.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0206.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0206.htm
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Creating Extruded Surfaces

|
{T} This task shows how to create a surface by extruding a profile along a given direction.

Open the Extrudel.CATPart document. o

. 1. Click the Extrude icon v Extruded Surface Definition =] E3

Profile: END selechon

The Extruded Surface Definition dialog box 87 it .
Direction: |Mao selection

appears.
E =trugion Lirnits
2. Select the Profile to be extruded L -|:|1 Ornm =
and specify the desired extrusion Wi, Inmm ﬁ
Direction. .
Rewverse Direction I
You can select a line to take its a I Presyiew I
orientation as the extrusion

direction or a plane to take its
normal as extrusion direction.

Direction _ O]

s |3

You can also specify the direction by means . i E
of X, Y, Z vector components by using the ;
1] 8

contextual menu on the Direction area. - B

—
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i

graphic manipulators to define the

O
3. Enter length values or use the 7 \2 .
. (A
ok
b

Erodile

start and end limits of the E
extrusion. \

4. Click OK to create the surface.

The surface (identified as
Extrude.xxx) is added to the

specification tree.

* . You can click the Reverse Direction button to display the extrusion on the other side of the

selected profile or click the arrow in the 3D geometry.

Parameters can be edited in the 3D geometry. For further information, refer to the Editing
Parameters chapter.

e
e
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Creating Revolution Surfaces

I . . . .
11*} This task shows how to create a surface by revolving a planar profile about an axis.

Open the Revolutionl.CATPart document.

]

(™ 1. Click the Revolve icon %’E’" Revolution Surface Definition =] E3

Profile: fMo selechon

Revolution axis: |N|:| selection

The Revolution Surface Definition dialog

box appears.

Angular Lirnitz
Bngle 1: |-| 80deqg E

Angle 2 Indeg E

W K I - ﬁ'-.ppl_l,ll w Cancel

2. Select the Profile and a line indicating

the desired Revolution axis.

3. Enter angle values or use the graphic
manipulators to define the angular limits

of the revolution surface.
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4. Click OK to create the surface.

The surface (identified as Revolute.xxx) is added
to the specification tree.

=)

. There must be no intersection between the axis and the profile. However, if the result is
topologically consistent, the surface will still be created.

o

. If the profile is a sketch containing an axis, the latter is selected by default as the
revolution axis. You can select another revolution axis simply by selecting a new line.

Parameters can be edited in the 3D geometry. To have further information, please refer to the
Editing Parameters chapter.
ey
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Creating Spherical Surfaces

I~ This task shows how to create surfaces in the shape of a sphere.
=7/ The spherical surface is based on a center point, an axis-system defining the meridian &
parallel curves orientation, and angular limits.

Open the Spherel.CATPart document.

E 1. Click the Sphere icon @ from the Sphere Surface Definition E

Extrude-Revolution toolbar. Center:

Mo zelection

Sphere avis [Tigfault [z System. 1]
Sphere radius:; |E|:lmn'| =

— Sphere Limitationz
Q|

Farallel Start &ngle: -4Rdeg

The Sphere Surface Definition dialog

box is displayed.

Parallel End Angle: 45deqg

tMerdian Start Angle: Igdeg

(bl (Rl R [

teridian End Anale: 180deq

w OF Prewvien I
2. Select the center point of the sphere.
3. Select an axis-system.
This axis-system determines the A

orientation of the meridian and

PaiEng-45dey  UCENM
I
sphere. terEnd=180dey

parallel curves, and therefore of the

“hde
By default, if no axis-system has e
been previously created in the
document, the axis-system is the
document xyz axis-system.
Otherwise the default axis-system is Parstant=-45deg
the current one.
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4. Click Preview to preview the surface.

5. Modify the Sphere radius and the ParEnd=90d

Angular Limits as required.

Here we choose -90° and 90° for the
parallel curves, and 240° and O° for the
meridian curves, and left the radius at MEVStﬂH:Dd.

20 mm. kder

+ . Parallel angular limits are comprised within the -90° and 90° range.
I ' Meridian angular limits are comprised within the -360° and 360° range.

6. Click OK to create the spherical surface.

You can also choose to create a whole sphere.
In this case, simply click the % icon from the

Q I dialog box to generate a complete sphere,

~ based on the center point and the radius. The
parallel and meridian angular values are then
grayed.

Parameters can be edited in the 3D geometry. To have further information, please refer to the
Editing Parameters chapter.
o
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Creating Cylindrical Surfaces
'—'.{} This task shows how to create a cylinder by extruding a circle along a given direction.

Open the Cylinderl.CATPart document.

Cylinder Surface DEfinitiurEEf‘

1 1. Click the Cylinder icon

Point: Mo seleckion

The Cylinder Surface Definition dialog box appears. SR -
Direction: |N|:| selection

Parameters:

Radius: [M

Length 1: | 20mm

kbl [

Length 2: | 20mm

Reverse Direckion I

& Ok I - Cann:ell Freview I

2. Select the Point that gives the center of the circle to be extruded and specify the desired Direction of the cylinder axis.

You can select a line to take its orientation as the direction or a plane to take its normal as direction.

You can also specify the direction by means of X, Y, Z vector components by using the contextual menu on the

Direction area.

3. Select the Radius of the cylinder.

4. Enter values or use the graphic manipulators to define the start and end limits of the extrusion.

5. You can click the Reverse Direction button to display the direction of the cylinder on the other side of the selected point

or click the arrow in the 3D geometry.

6. Click OK to create the surface.

The surface (identified as Cylinder.xxx) is added to the specification tree.

i
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Creating Offset Surfaces

{ _.rb._ , This task shows you how to create a surface, or a set of surfaces, by offsetting an existing surface, or a set of surfaces.
1</ It can be any type of surface, including multi-patch surfaces resulting from fill or any other operation.

g: 1 Open the Offsetl.CATPart document.

PN Offset Surface Definition 7| X
@) 1. ciokne offset icon Offset Surface Definition TPy

Surface;

The Offset Surface Definition dialog box appears. CiFFzat:

| Oram E

Parameters |Su|:u-E|ement5 ko re:l: 1 | b

Smoathing:
W rone ) Automatic

Rewverse Dire-:tiu:un_,l
[ Both sides
[ ] Repeat object after oK

Jﬂ 0K I - Cancelj Preview J

2. Select the Surface to be offset.

An arrow indicates the proposed direction for the

offset.

3. Specify 200mm as the Offset value.

" Dist=200m

4. Click Preview to preview the offset surface.
The offset surface is displayed normal to the
reference surface.

5. Click OK to create the surface.

The surface (identified as Offset.xxx) is added to the specification tree.
Depending on the geometry configuration and the offset value, an offset may not be allowed as it would result in a debased
‘geometry. In this case, you need to decrease the offset value or modify the initial geometry.

| -

The Parameters tab allows you to:

. display the offset surface on the other side of the
reference surface by clicking either the arrow or the e
Reverse Direction button. Dist=200rm
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-'.D'- . define the smoothing:
L s None: the smoothing is constant

o Automatic (you can use the Offset3.CATPart
document): a local smoothing is applied only if the
constant offset cannot be performed. It cleans the
geometry of the surface and enables the offset.

A warning panel is launched and the modified surface
is shown in the 3D geometry.

If a surface still cannot be offset, no smoothing is
performed and a warning message is issued (as in the
constant offset mode).

. generate two offset surfaces, one on each side of the
reference surface, by checking the Both sides option.

ist=200tm }

-

—_

. create several offset surfaces, each separated from the
initial surface by a multiple of the offset value, by
checking the Repeat object after OK option.

Simply indicate in the Object Repetition dialog box the
number of instances that should be created and click OK.
Remember however, that when repeating the offset it
may not be allowed to create all the offset surfaces, if it
leads to debased geometry.

. Would the value be inconsistent with the selected
geometry, a warning message is displayed, along with a
warning sign onto the geometry. If you move the pointer
over this sign, a longer message is displayed to help you
continue with the operation.

Furthermore, the manipulator is locked, and you need to i Dig=_hdm )
modify the value within the dialog box and click Preview. Thiz offsetwalue is superiorta'the maximum

walue which would be allowed in an exact offset.
singularities may appear.
** Flease change value and click Applhy ™=
. The options set in the dialog box are retained when exiting then returning to the Offset function.
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. When you modify an input value through the dialog box, such as the offset value or the direction, the result is computed only

when you click on the Preview or OK buttons.

Removing Sub-Elements

The Sub-Elements to remove tab helps you for the analysis in case the offset encounters a problem.

Open the Offset2.CATPart document.

ﬁ 1. Perform steps 1 to 4.

2. Click Preview.
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~a The Warning dialog box appears, the geometry shows the N

'Q' erroneous sub-elements, and flag notes display sub-elements H A% Offeetorfaceoperaton

to remove. .

erator,

3. Click Yes to accept the offset.

Some sub-elements are erroneous:
if wou accept this offset withouk these sub-elements

click YES
Yes Mo
Sub-Elements ko remove | 1 | r
Join, 14F:
In the Offset Surface Definition dialog box, the Sub-Elements  [UEIECE
to remove tab lists the erroneous sub-elements and a Join. 11Fac

preview of the offset is displayed.

Add Mode Remove Mode

? . If you move the mouse over a flag note, a longer message giving an accurate diagnosis is displayed.

. You can remove a sub-element by right-clicking it and choosing Clear Selection from the contextual menu.

The following modes are optional, you may use them if you need to add or remove a sub-element to create the offset.

. Add Mode:
when you click an unlisted element in the geometry, it is added to the list
when you click a listed element, it remains in the list

. Remove Mode:
when you click an unlisted element in the geometry, the list is unchanged
when you click a listed element, it is removed from the list

If you double-click the Add Mode or Remove Mode button, the chosen mode is permanent, i.e. successively selecting elements will
add/remove them. However, if you click only once, only the next selected element is added or removed.
You only have to click the button again, or click another one, to deactivate the mode.

iy The list of sub-elements to remove is updated each time an element is added.
L3 Note that if you modify an input in the Offset dialog box, the list is re-initialized.

—

4. Click Preview.
The offset surface is displayed normal to the reference

surface.
5. Click OK to create the surfaces.

The surfaces (identified as Offset.xxx) are added to

the specification tree.
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S Performing a Temporary Analysis

While in the Offset command, you can perform a temporary analysis in order to check the connections between surfaces or curves.

Open the Offset4.CATPart document.

™ 1.

2.

Perform steps 1 to 4 (set 20mm as the Offset value).
Click Preview.

The Temporary Analysis icon is available from the Tools toolbar.

. Click the Temporary Analysis mode icon @

. Select the analysis to be performed in the Analysis toolbar by clicking either the Connect checker icon E;—B or the Curve

connect checker icon T“) .

=

. Click OK in the Connect checker or Curve connect checker dialog box.

= You must activate the temporary analysis mode before 3

L34 ' running any analysis. Otherwise, a persistent analysis will be = A = Free Form &nalysis, 1
performed. rﬁx ;
The Temporary Analysis node is displayed in the specification Temparary Analysis

tree and the associated analysis (here Curve Connection
Analysis.1) appears below.

' Urve Connection Analysis, 1

The analysis is not persistent. Thus when you click OK in the Offset Definition dialog box to create the curve, the Temporary Analysis
node disappears from the specification tree.

An option is available from Tools -=> Options to let you automatically set the analysis as temporary. Refer to the Customizing

section.

Parameters can be edited in the 3D geometry. To have further information, refer to the Editing Parameters chapter.

L
e
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Creating Swept Surfaces

You can create a swept surface by sweeping out a profile in planes normal to a spine curve while
taking other user-defined parameters (such as guide curves and reference elements) into account.

You can sweep an explicit profile:

. along one or two guide curves (in this case the first guide curve is used as the spine by default)

. along one or two guide curves while respecting a specified spine.

The profile is swept out in planes normal to the spine.

In addition, you can control the positioning of the profile while it is being swept by means of a
reference surface.

The profile position may be fixed with respect to the guide curve (positioned profile) or user-defined
in the first sweep plane.

You can sweep an implicit linear profile along a spine. This profile is defined by:

. two guide curves and two length values for extrapolating the profile

. aguide curve and a middle curve

. aguide curve, a reference curve, an angle and two length values for extrapolating the profile

. aguide curve, a reference surface, an angle and two length values for extrapolating the profile
. aguide curve, and a reference surface to which the sweep is to be tangent

. aguide curve and a draft direction

You can sweep an implicit circular profile along a spine. This profile is defined by:

. three guide curves
. two guide curves and a radius value
. a center curve and two angle values defined from a reference curve (that also defines the radius)

. a center curve and a radius.

You can sweep an implicit conical profile along a spine. This profile is defined by:

. three guide curves
. two guide curves and a radius value
. a center curve and two angle values defined from a reference curve (that also defines the radius)

. a center curve and a radius.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0205.htm
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. Generally speaking, the sweep operation has a derivative effect, meaning that there may
be a continuity loss when sweeping a profile along a spine. If the spine presents a
curvature continuity, the surface presents at least a tangency continuity. If the spine
presents a tangency continuity, the surface presents at least a point continuity.

h‘.

. Generally speaking, the spine must present a tangency continuity.
However, in a few cases, even though the spine is not tangent continuous, the swept
surface is computed:
o when the spine is by default the guide curve and is planar, as the swept surface is
extrapolated then trimmed to connect each of its segments. Note that if a spine is
added by the user, the extrapolation and trim operations are not performed.

o when consecutive segments of the resulting swept surface do not present any gap.

\P

Tangency discontinuous spine
Tangency discontinuous spine with non connex swept segments
with connex swept segments (the sweep is not created)
(the sweep is created)

Defining Laws for Swept Surfaces

« . Whatever the type of sweep,

! whenever a value is requested
(angle or length) you can click
the Law button to display the
Law Definition dialog box. It
allows you to define your own law
to be applied rather than the
absolute value.
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The Law Viewer allows you to: Law Definitian ;IEIEI
- visualize the law evolution and -
the maximum and minimum
values,
- navigate into the viewer by
panning and zooming (using to
the mouse),
- trace the law coordinates by

using the manipulator,

___________________________ | 1rim
- change the viewer size by |
changing the panel size |
- reframe on by using the viewer :
contextual menu |
- change the law evaluation step I
e

by using the viewer contextual

menu (from 0.1 (10 evaluations)

_ Skart walue: |Zmm =
to 0.001 (1000 evaluations)).

End walue: | Omrn

Laws element: |10 seleckion

Law tvpe ‘

[ ] Irverse law

@ OF

Four law types are available:

a. Constant: a regular law, only one value is needed.

b. Linear: a linear progression law between the Start and End indicated values
c. S type: an S-shaped law between the two indicated values

d. Advanced: allowing to select a Law element as defined in Creating Laws.

Check the Inverse law button to reverse the law as defined using the above options.

f You can also apply laws created with the Knowledge Advisor workbench to swept surfaces.
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The law can be negative, providing the curves are curvature continuous.

Removing Twisted Areas

During creation or edition, you can now generate swept surfaces that have a twisted area by
delimiting the portions of the swept surface to be kept. The generated surface is therefore
composed of several unconnected parts.

h‘.

i This capability is available with all types of swept surfaces, except for the With tangency
L4 surface and With two tangency surfaces subtypes of the linear profile, and the One guide
and tangency surface and With two surfaces subtypes of the circular profile.

Open the Sweep-Twist.CATPart document.
Let's take an example by creating a swept surface with an implicit linear profile.

™ 1. Click the Sweep icon ’:Q .

The Swept Surface Definition dialog box appears.
2. Click the Line profile icon and choose the With Reference surface subtype.

Select Curve.l as the Guide Curve 1.

Select the xy plane as the reference surface.
Define a Length 1 of 30 mm and a Length 2 of 10 mm.

o gk W

Click Preview.

An error message displays |1 E dA 3301 5
asking you to use a guide

with a smaller curvature. Sweep. 1 Sweep operator:
The extrusion of a werkex of the profile leads to a cusp,

7. Click OK in the Use a guide with a smaller curvature,

dialog box.
ok |
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Two manipulators
("cutters") appear for
each untwisted zone.
Their default positions are
the maximal zone
delimiters out of which
they cannot be dragged.
This maximal zone
corresponds to the larger
untwisted portion of the
swept surface.

eference surface

u}

8. Use these
manipulators to
delimit the
portions of the
swept surface you
want to keep.

These cutters are

stored in the
model as points on
curve with ratio
parameters when
the guide curve is

not closed.

We advise you to cut a bit
{;} less than the maximal
zone to delimit a safety
area around the twisted
portion.
A contextual menu is
available on the
manipulators:

h_.

. Reset to initial
position: sets the
manipulators back to
their default positions,
thqt is the position Reset ko initial position

defined as the Remove twisted areas management

maximal zone.
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. Remove twisted
areas management:
removes the
manipulators and
performs the swept
surface generation
again.

eference surface

9. Click Preview

again in the Swept

Surface Definition
dialog box.
The swept
surface is
generated.
swieen start;
14

10. Click OK to create

the swept surface.
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= . If you modify the length value after clicking Preview, and the swept surface to be
generated has no twisted area, the generated swept surface will still be cut. Use the

Remove twisted areas management option to start the operation again.

. As the generated surface is composed of several unconnected part, the Multi-result
management dialog box opens. For further information, refer to the Managing Multi-Result

Operations chapter.
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Creating Swept Surfaces Using an Explicit Profile

i
i

This task shows you how to create swept surfaces that use an explicit profile. These profiles must not be T- or H-shaped profiles.

The following sub-types are available:
With reference surface

With two guide curves

With pulling direction
You can use the wireframe elements shown in this figure.

Open the Sweepl.CATPart document. .

E 1. Click the Sweep icon @

The Swept Surface Definition dialog box appears.

2. Click the Explicit profile icon, then use the drop-down list to choose the subtype.

With reference surface

Select the Profile to be swept out (DemoProfilel).
Select a Guide curve (DemoGuidel).

Select a surface (by default, the reference surface is the mean
plane of the spine) in order to control the position of the profile
during the sweep.

Note that in this case, the guiding curve must lie completely on
this reference surface, except if it is a plane. You can impose

an Angle on this surface.
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Friofila Swept Surface Definition : 2 =|

Profile bype: I? 'ﬁ;t |@ |o@|

Subkype: I'-.-'-.-'ith reference surface j

Frofle Sweep P
Start Sweep Pla

Profile; Mo selection

Guide curve; |N|:| selection

Surface: |Default (mean plane)

Angle; IDEIE'EI Law... I

— Optional elements

[ Projection of the guide curve as spine

|
End Sweep Plaag.

Spine: Mo selection

Relimiter 1; |N|:| selection

Relimiter 2; |N|:| selection

Smooth sweeping
[ angqular correction: IU-5E|E';I

[ Deviation From guide(s): IU-Uﬂll‘ﬂl‘ﬂ

Positioning parameters

[ Pasition profile  Show paramekers == ]

w» Ok I - Can-:ell Preview l

With two guide curves

. Select the Profile to be swept out (DemoProfilel). Swept Surface Definition i 2]

. Select a first Guide curve (DemoGuidel). Profile type: Ig ﬁhi @ o@

Subkype: I'-.-'-.-'ith bwo guide curves j

. Select a second Guide curve (DemoGuide2).

" Frofile: o selection
Guide curve 1: |N|:| seleckion
Guide curve 2 _
Anchoring type: ITwu:u poinks j
Frofie - Anchor poink 1; |N|:| selection

- I:Jr

- Anchor poink 2; |N|:| selection
— Cptional elements

Spine! Mo selection
Frofie Sweap

ofart Sweep

Relimiter 1; |N|:| selection

GGlUide curve 2

Relimiter 2; |N|:| selection
2 CLIFYeE

Smooth sweeping
[ angular correction: | 0.5d50

] Deviation from guide(s): I':'-':'Dll‘ﬂl‘ﬂ

Positioning parameters

[ Position profile  Show parameters == l
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You can also specify anchor points for each guide. These anchor points are intersection points between the guides and the profile's
plane or the profile itself, through which the guiding curves will pass.

There are two anchoring types:

Two points: select anchor points on the profile which will be matched respectively to Guide Curve 1 and 2.
If the profile is open, these points are optional and the extremities of the profile are used.

. Point and direction: select an anchor point on the profile which will be matched onto Guide Curve 1 and an anchor direction.
In each sweeping plane, the profile is rotated around the anchor point so that the anchor direction (linked to this profile) is
aligned with the two guide curves, from Guide Curve 1 to Guide Curve 2.

Frofile

Guide 2 anchor point

Swieep profie plang= PoNiS .

Sweep without positioning
Two points anchoring type

Sweep priofie pha
Sweep start p

Sweep without positioning
Point and direction anchoring type

If the profile is manually positioned defining anchor points will position the profile between the guides, matching the anchor points
with guide intersection points, prior to performing the sweeping operation.
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I

=weep profile plE
sweep stan plage

Guide curve 2

Sweep end p

With pulling direction

Cu

Version 5 Release 14

1 anchor point

Ftafbes 2 anchor point
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The With pulling Direction subtype is equivalent to the With reference surface subtype with a reference plane normal to the pulling
direction.

Select the Profile to be swept out (DemoProfilel).
Select a first Guide curve (DemoGuidel).

Select a Direction.

GOK|E
-

Swept Surface Definition

Subtype: I'-.-'-.-'il:h pulling direction

Profile; |N|:| selection

Guide curve; |N|:| selection

RIS o selection |

angle: I Odeg

— Optional elements

E Law. ..

1 Projection of the guide curve as spine

Spirne! |Ma selection

Relimiter 1; |N|:| selection

Relimiter 2: |N|:| selection

Smooth sweeping

[ angular correction: IU-5E|EI;|

[ Deviation from guide(s): IU-Uﬂll‘ﬂl‘ﬂ

Positioning parameters

[ Pasition profile  Show paramekers == l

Presiem I

Check the Projection of the guide curve as spine option so that the projected spine is the projection of the guide curve onto the

reference plane.

This option is not available with the Two guides sub-type.

It is available with the Reference surface sub-type if the reference surface is a plane.

It is available with the Pulling direction sub-type.
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3. If needed, select a Spine.
If no spine is selected, the guide curve is implicitly used as
the spine.

Here is an example with a linear spline.

You can define spine relimiters (points or planes) in order to
longitudinally reduce the domain of the sweep, if the swept surface
is longer than necessary for example.

Besides is an example with a plane as Relimiter 1.
When there is only one relimiter, you are able to choose the
direction of the sweep by clicking the green arrow.

? . Relimiters can be selected on a closed curve (curve, spine, or
default spine). In that case, you are advised to define points as
relimiters, as plane selection may lead to unexpected results
due to multi-intersection.

. You can relimit the default spine, thus avoiding to split it to
create the sweep.

. You can stack the creation of the elements by using the
contextual menu available in either field.

? . In the Smooth sweeping section, you can check:

s the Angular correction option to smooth the sweeping
motion along the reference surface. This may be necessary
when small discontinuities are detected with regards to the
spine tangency or the reference surface's normal. The
smoothing is done for any discontinuity which angular
deviation is smaller than 0.5 degree, and therefore helps
generating better quality for the resulting swept surface.

o the Deviation from guide(s) option to smooth the
sweeping motion by deviating from the guide curve(s).

4. If you want to manually position the profile, click the

Position profile check button.

You can then directly manipulate the profile using the
graphic manipulators in the geometry, or access
positioning parameters clicking on the Show
Parameters=>= button.

These parameters allow you to position the profile in the

first sweep plane.

Frofile Sweep F
otar Sweep P

End Sweep PI
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- & clre 1

Smoath sweeping
[ angular corvection: I':'-5':|E';I

[ Deviation From guide(s): IIII.EIIIIlmm

]

limiter 1

Positioning parameters

"J Position profile  Hide parameters << I

Crigin in the First sweep plane
@ Crigin coordinates 2 Crigin seleckion

b8 IIIImm E Paint: |Mo selection

W |Elmm E

Bxes in kthe first sweep plane

W@ Rotation angle () First axis seleckion

IEIu:Ieg E Direction: |Mo selection

[ ¥ axis inverted [ ¥ axis inverted

Anchor elements on the profile

Paint: [N selection

# axis direction: |Mo selection
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. Specify a positioning point in the first sweep plane by either entering coordinates or selecting a point.
. Specify the x-axis of the positioning axis system by either selecting a line or specifying a rotation angle.
. Select the X-axis inverted check box to invert the x-axis orientation (while keeping the y-axis unchanged).
. Select the Y-axis inverted check box to invert the y-axis orientation (while keeping the x-axis unchanged).

. Specify an anchor point on the profile by selecting a point. This anchor point is the origin of the axis system that is associated
with the profile.

. Specify an axis direction on the profile by selection a direction. If no anchor direction was previously defined, the x-axis of the
positioning axis system is used to join the extremities of the profile. The x-axis is aligned with the reference surface.

Reference Surface Two Guides
Redefined axis systam
{point+direction ) Guide Curve 2_ .
IS
Y
Profile e
i . X
*, Guide Curve 1 g
- \
" ~— \
) Eﬁ“"ﬂ
X Swept Profile

0d

Y
Default profile axis

P2 This option is P2 only.

If you want to go back to the original profile, uncheck the Position profile button.

5. Click OK to create the swept surface.

The surface (identified as Sweep.xxx) is added to the specification tree.
F1) 1t is not mandatory that the profile be a sketch.

Parameters can be edited in the 3D geometry. To have further information, please refer to the Editing Parameters chapter.

F |

s
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Creating Swept Surfaces Using a Linear Profile

={+1- This task shows how to create swept surfaces that use an implicit linear profile.
The following subtypes are available:
. Two limits
. Limit and middle
. With reference curve
. With reference surface
. With tangency surface
. With draft direction

. With two tangency surfaces
g: ! Open the Sweepl.CATPart document.

) 1. Click the Sweep icon 4.

Pt

The Swept Surface Definition dialog box appears.

2. Click the Line profile icon, then use the drop-down list to choose the subtype.

Two limits:

. Select two guide curves. Swept Surface Defi : ilil
. You can enter one or two length values to define the width

of the swept surface. Prafile tvpe: d 7 é |0§’|

Subkype: ITwu:u lirnit:s j
Mandatary elements

Guide curve 1: Rl =tealaly]

Guide curve 2¢ Mo selection

— Optional elements

Spine: | selection

Relimiter 1: |MNo selection

Relimiter 2: [MNo selection

J Length 1: I':"TIITI B Law... I
Length 2: I':"T"Tl B Law... l

[ second curve as middle curve

amooth sweeping
L] angular correction: IU-EdE';I

[ Deviation From guide(s): IU-UUImm

@ oK I - Cancel] Presyien l
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Limit and middle:
. Select two guide curves. Swept Surface Defi ﬂﬂ
. Select the Limit and middle option from the list to use
the second guide curve as middle curve. ’
Profile bype: g ‘# & |0@|
Subkype: ILimit and middle j
Mandatary elements
Guide curve 1: R[agE= =t alaly]
Guide curve 2; |Mo selection
— ioptional elements
Spine: |Mo selection
Relimiter 1: |No selection
Relimiter 2: |No selection
I3 second curve as middle curve
Smooth sweeping
] Angular correction: I':'-5'2|E';I
[] Deviation from guidels): I':'-':":'ll'ﬂl'ﬂ
.~ Checking the Second curve as middle curve button
| I/ automatically selects this mode. Q@ ok I T I
With reference surface:
. Select a guide curve, a reference surface, and key in an Swept Surface Defi : ﬂﬂ
angle value.

The guiding curve must lie completely on this reference

surface, except if the latter is a plane. Profile tvpe: g ‘# g |oﬁ§|

. You can enter one or two length values to define the width
of the swept surface.

Subkype: I'l.-'l.-'ith reference surface j
—Mandatory elements

Guide curve 1: Mo selection

Reference surface: Mo selection
Angle: IUdEEI L&t .. I

Length 1: I':'ITIITI B Law.. I
Length 2: IUlTIITI ] Law.. I

— Dptional elements

Spine: |Mo selection

Relimiter 1: |No selection

Relimiter 2: |MNo selection
Smooth sweeping

[ angular corection:  |0.5d0

[ Deviation From guide(s): IEI.IZIIIIlmm

w oK I Presiew I
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Swept Surface Definition

With reference curve:

Profile bype: & i | 3 |
. Select a guide curve, a reference curve, and key in an Yp f‘ ) @ ﬂ’
angle value.

Page 170

You can enter one or two length values to define the width
of the swept surface.

Guide curve 1;

Subkype: I'l.-'l.-'ith reference curve j
—Mandatory elements

Reference curve: |Mo selection

Mo selection

Angle: I Odeq

Law...l

Length 1: | Ornm

E Law...l

Length 2: I Crnrm

E Law...l

— Dptional elements

Spine: |Mo selection

Reelimiter 13 |MNo selection

Relimiter 2: |MNo selection

Smooth sweeping

[ angular correction: ID-EdEg

[ Deviation From guide(s): IEI.IZIIIIlmm

& oK

With tangency surface:

. Select a guide curve, and a reference surface to which the
sweep is to be tangent.

. Depe_ndlng on the.geometry, therg may be one or two Profile type: f{ %* @ o@?
solutions from which to choose, either by clicking on the

solution displayed in red (inactive) or using the Next

button.

Guide curve 1:

Subkype: I'-.-'-.-'ith tangency surface j
Mandatary elements

Tangency surface: IN::: selection

— Optional elements

Spine: |N|:| selection

Relimiter 1: |No selection

Relimiter 2; IND seleckion

[ Trim with tangency surface

L.

between the swept surface and the tangency surface. The part

of the tangency surface that is kept is chosen so that the final . @ Ok I
result is tangent.

Check the Trim with tangency surface to perform a trim _SDMIDH{S}: m’ ID /0 M

Presview I

NN

Choosing Solution 2 Solution 2 with Trim option

With two tangency surfaces:
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Open the Sweep5.CATPart document. Swept Surface Definition ﬂﬁl

Prafile type: ﬁ{ F @ |t§@|

Subtype: I'-.-'-.-'ith bwio kangency surfaces j
Mandatory elements

Spire: [ Mo selection |
Firsk tangency surface: IN-:u selection
Second tangency surface: IN-:: selection

. Select a spine, and two tangency surfaces.

— Optional elements

Spine:
.~ Check the Trim with tangency surface to perform a trim Relimiter 1: |N|:| selection
I between the swept surface and the tangency surface. The part
of the tangency surface that is kept is chosen so that the final Relimiter 2: IND selection

result is tangent.
9 [ Trirn with Firsk tangency surface

[ Trim with second tangency surface

Solution(s):  Frevious IIIII /a filesk I
[~ Tl I Prewview I
-

-

Swept surface without trim Trim with both surfaces
Trim with first tangency surface Trim with second tangency surface

In any of the above cases, you can select a spine using the Spine field if you want to specify a spine different from the first guide curve.
If no spine is selected, the guide curve is implicitly used as the spine.

Defining Relimiters

You can define relimiters (points or planes) in order to
longitudinally reduce the domain of the sweep, if the swept
surface is longer than necessary for example.

Besides is an example with a plane as Relimiter 1.
When there is only one relimiter, you are able to choose the
direction of the sweep by clicking the green arrow.


file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/samples/Sweep5.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 172

? . Relimiters can be selected on a closed curve (curve, spine,
or default spine). In that case, you are advised to define
points as relimiters, as plane selection may lead to
unexpected results due to multi-intersection.

. You can relimit the default spine, thus avoiding to split it to
create the sweep. : e 2

. You can stack the creation of the elements by using the
contextual menu available in either field

G

clre 1
a

,& This option is available with the Draft direction sweep type.

imiter 1

. In the Smooth sweeping section, you can check:
o the Angular correction option to smooth the sweeping
motion along the reference surface. This may be
necessary when small discontinuities are detected with
regards to the spine tangency or the reference surface's
normal. The smoothing is done for any discontinuity :
which angular deviation is smaller than 0.5 degree, and Smaath sweeping

therefore helps generating better quality for the 0 | 0.5de ]
resulting swept surface L Angular correction: I d

5 the Deviation from guide(s) option to smooth the [ peviation From guidels): IE'-':":'lmm
sweeping motion by deviating from the guide curve(s).
A curve smooth is performed using correction default

parameters in tangency and curvature.
This option is not available for with tangency surface
subtype.

3. Click OK to create the swept surface.

The surface (identified as Sweep.xxx) is added to the specification tree.

? Click the Law button if you want a specific law to be applied rather that the absolute angle value. See Defining Laws for Swept Surfaces.

Parameters can be edited in the 3D geometry. To have further information, please refer to the Editing Parameters chapter.

With draft direction:

Open the Sweep6.CATPart document.

[l

. Select a guide curve and a draft direction (a line, a plane or
components),
o Select the draft computation mode:

« Square: equivalent to implicit linear profile swept
surface with reference surface, using a plane normal
to the draft direction as reference surface, and the
projection of the guide curve onto this plane as
spine

«» Cone: envelop of cones defined along a given curve.
In order to have swept start and end planes similar


file:///E|/www/spuCXR14/CfyEnglish/cfyug.doc/src/cfyugstackingcommands.htm
file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/sdgugbt0325.htm
file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/sdgugbt0204.htm#hj-law
file:///E|/www/spuCXR14/CfyEnglish/cfyug.doc/src/cfyugparameters.htm
file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/samples/Sweep6.CATPart

Generative Shape Design & Optimizer Version 5 Release 14

as the square mode, the guide curve needs to be
extrapolated and the resulting surface split as
explained in the following figure.

Swept Surface Definition

Praofile bvpe: @‘ "n:n,—1 élpél

o Choose the angular definition:

Page 173

« Wholly defined: the angular value varies during
the whole sweeping operation

« Gl-Constant: a different draft value for every G1 Guide curve 1:

section can be set; in this case, a relimiting plane is

n Draft direction:
requested when defining lengths

« Location values: on given points on the curve,
angular values can be defined.

In the Wholly defined tab, you can click the Law... button to

Subkype: I'-.-'-.-'ith draft direction

Mo selection

|Mo selection

Draft computation made: @ Square ) Cane

¢ | 90de
display the Law Definition dialog box. The 2D viewer enables Angle: d E -LaLI

you to previsualize the law evolution before applying it.

1. Enter Start and End values.
2. Choose the law type to be applied to the pitch.
Four law types are available:

a. Constant: a regular law, only one value is needed.

b. Linear: a linear progression law between the Start and End

indicated values Length bype 1:

c. S type: an S-shaped law between the two indicated values

d. Advanced: allowing to select a Law element as defined in Length 1: Iznmm

Creating Laws.

Relimiting element 1: |N|:| selection

For the S type pitch, you need to define a second pitch value.
The pitch distance will vary between these two pitch values, Length kyvpe 2:
over the specified number of revolutions.

|

_ Length 2: | Ornm =
The Law Viewer allows you to:
- visualize the law evolution and the maximum and minimum Relimiting elernent 2; |N.:. zelection
values,
- navigate into the viewer by panning and zooming (using to Smoath sweeping
the mouse),

jon:  |0.5de
- trace the law coordinates by using the manipulator, L Angular corrsction: I 2

]
=

- change the viewer size by changing the panel size

- reframe on by using the viewer contextual menu [ Deviation From guide(s): IEI.EIEIImm

- change the law evaluation step by using the viewer
contextual menu (from 0.1 (10 evaluations) to 0.001 (1000 @ or

I W Cancel I

Breyview I

evaluations)). ‘

3. Check the Inverse law button to reverse the law as

defined using the above options.
4. Click Close to return to the Swept Surface Definition
dialog box.
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/4y This option is available with both Square and Cone

= computation mode.

. Choose the length types:

o From curve: the swept surface starts from the curve

n Standard: the length is computed in sweeping planes

Version 5 Release 14

Law Definition

2%

Start walue: I S0deg

&

End value: I S0deg

L 4

Law element: |ro seleckion

Law bvpe
@ constant O Linear ) Sktype ) Advanced

[ Iriverse law

Close I

Pagel74

» From/Up to: the length is computed by intersecting a plane or a surface; a point can be selected: a plane parallel to the draft

plane would be computed

o From extremum: the lengths are defined along the draft direction from an extremum plane; L1 corresponds to the "maximum
plane” in the draft direction, L2 corresponds to the "minimum plane" in the draft direction

o Along Surface: The boundary opposite to the guide curve is computed: it is the exact euclidean parallel curve of the guide curve.

=

The start (or end) section of the swept surface (in yellow) does
not coincide with the expected relimiting plane (in green). As a
consequence, the blue portion needed is missing.

Here are the steps performed to create the swept

surface:

1. The guide curve is extrapolated in curvature (pink

curve)

2. The result is split by the green plane to obtain the

green end section.

b T

the sweet surface is created.

As an information purpose, we put all the elements explaining
the steps above in Open_body 2, so that you understand how

The location value tab is only available for a square computation mode and will work only on G1 curves.

Guide cunve .
curvature extrapalation

Expected relimiting plane

Swept surface
with extrapolation

Guide cunve

Swept surface i
without extrapolatior

Expected end saction
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"y 4

1. In the example above, we selected the
following values

Curve.l as guide curve

Plane.1 as draft direction
Square as computation mode
20deg as Wholly constant angle
Standard Length type

50mm as Length 1

N

3. In the example above, we selected the
following values

Curve.l as guide curve

Plane.1 as draft direction

Cone as computation mode
25deg as Wholly constant angle
From Extremum type

50mm as Length 1

2. In the example above, we selected the following
values

Curve.l as guide curve

Plane.1 as draft direction
Square as computation mode
35deg as Wholly constant angle
From / Up To

Point 1 as Relimiting element 1
20mm as Length 2

4. In the example above, we selected the following
values

Curve.l as guide curve

Plane.1 as draft direction
Square as computation mode
20deg as Wholly constant angle
Along surface type

30mm as Length 1
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Creating Swept Surfaces Using a Circular Profile

,& This command is only available with the Generative Shape Design 2 product.

#1~, This task shows how to create swept surfaces that use an implicit circular profile.

The following subtypes are available:
Three guides

Two guides and radius

Center and two angles

Center and radius

Two guides and tangency surface

One guide and tangency surface

You can use the wireframe elements shown in this figure. 9

Open the Sweepl.CATPart document. \

i 1. Click the Sweep icon @

The Swept Surface Definition dialog box appears.

2. Click the Circle icon, then use the drop-down list to choose the subtype.

The two following cases are possible using guide curves.

Three guides:

Select three guide curves.

Swept Surface Definition 2 x|

Profile type: g %1 Igoﬂ);

Subbype; IThree quides j
Mandatary elements

Guide curve 1: [EEEE Eeay

Guide curve 2: |Mo selection

Guide curve 3: [Mo selection

—Optional elements

Sping: |Mo selection

Relimiter 1: |Mo selection

Relimiter 2: |Mo selection

Smooth sweeping
[ Angular correction: IU-EEIE';I

[] Deviation from guideds): |III.IZIIIIln'|m

@ oK I - Cancell Fresview l
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Two guides and radius:

Swept Surface Definition ; el B

v |& &

Subkype: ITwu:u guides and radius j
Mandatory elements

. Select two guide curves and enter a Radius value.

You can then choose between four possible solutions by Praofile bype: ﬁ
clicking the Other Solution button.

Guide curve 1 (R eyl

GuUide curve 2 |N|:| selection

Radius: IE':"TIITI E Law... I

— Optional elements

Spine: |No selection

Relimiter 1: [Mo selection

Relimiter 2: |N|:| selection
amooth sweeping

[ Angular correction: IU-EEIE';I

[] Deviation from guide(s): |III.IZII]1mm

Solution(s):  Previous IIIII Io [z I
Preview I

In the example above, the radius value is 45.

The two following cases are possible using a center curve.

Center and two angles:

Select a Center Curve and a Reference angle curve. Swept Surface Definition ﬂﬂ
You can relimit the swept surface by entering two angle '

values. Prafile bype: 'ﬂ ) J E o@l

Subkype: ICenter and bwo angles j
—Mandatary elements

In the example above, we selected a spine

Cenkter curve: Mo selection

Reference curve: [Mo selection

angle 1: |0d=a Lavi.
Angle 2: |45'2|E';I L&t I

— Optional elements

Spine: |Ma selection

Relimiter 1: [Mo selection

Relimiter 2: Mo selection

[ Use Fixed radius: I':"TIITI Law... I

Smooth sweeping
[ angular correction: | £.5d20

[ Dewviation From guidels): |EI.IIIIIIlmm

: = T I Prewiew I
[~ -
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Center and radius:

Select a Center Curve and enter a Radius value.

Swept Surface Definition el

Profile bype: ﬁ‘r %‘EW@ |

Subkype: ICenter and radius j
Mandatory elements

Center curve: (Ul Eeaey]

Feadius: I':'ITIITI B Law... I

— Optional elements

Spine: |Mo selection

Relimiter 1! Mo selection

Relimiter 2: |Mo selection

Smooth sweeping
[ angular correction: IU-EEIE';I

[] Deviation From guideds): |III.EIIIIlmm

In the example above, we selected the following values: @ ok I

Center curve: DemoGuide 3
Reference angle: DemoGuide 1
Angle 1: 0 deg
Angle 2: 60 deg

The two following cases are possible using a reference surface to which the swept surface is to be tangent:

Two guides and tangency surface:

. Select two guide curves, and a reference surface to which Swept Surface Definition llil

the sweep is to be tangent.
Profile bype: g %1 I@ oﬁ@l

Subbype; ITwu:u quides and kangency surface j
Mandatary elements

Limnit curve with kangency; | leg= =iy

Tangency surface: IN::: selection
Lirnit curyve: IN::: selection

Depending on the geometry, there may be one or two — Optional elements
solutions from which to choose. The solution displayed in ! .
red shows the active sweep. Spine: |N|:| selection

Reelimiter 1: |N|:| selection

Relimiter 2: IND selection

Smooth sweeping
[ Angular correction: IU-EEIE';I

[] Deviation From guideds): |III.IZIIIIln'|m
Solution(s):  Previous I IIII in Mexk I
- w» Ok l & Cancel I Preview l
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Choosing a solution

One guide and tangency surface:

. Select a guide curves, a reference surface to which the
sweep is to be tangent, and enter a radius value.

Check the Trim with tangency surface to perform a trim
between the swept surface and the tangency surface. The part
of the tangency surface that is kept is chosen so that the final
result is tangent.

SUide curve 1

v surface

Choosing a solution

Resulting Sweep

Version 5 Release 14

Resulting Sweep

Swept Surface Defi

Profile bype: ﬁ

v |& A
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Subbype; IOne quide and tangency surFacj

Mandatary elements

Mo selection

Guide curve 1;

Tangency surface: IND selection

Radius; |Z20mm

E Law...l

—Opkional elements

Spine: |N|:| selection

Relimiter 1: IND selection

Relimiter 2: |N|:| selection

[ Trim with tangency surface

. 2 o |

Solukion(s):  Frevious IIIZI in [ I
Presyiew I
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Sweep 2 with Trim option

In any of the above cases, you can select a spine using the Spine field if you want to specify a spine different from the first guide
curve or center curve.

Defining Relimiters

You can define relimiters (points or planes) in order to
longitudinally reduce the domain of the sweep, if the swept
surface is longer than necessary for example.

Besides is an example with a plane as Relimiter 1.
When there is only one relimiter, you are able to choose the
direction of the sweep by clicking the green arrow.

Q . Relimiters can be selected on a closed curve (curve, spine, 4
or default spine). In that case, you are advised to define
points as relimiters, as plane selection may lead to
unexpected results due to multi-intersection.

. You can relimit the default spine, thus avoiding to split it to
create the sweep.

. You can stack the creation of the elements by using the
contextual menu available in either field.

lirmiter 1

.~ In the Smooth sweeping section, you can check:

. the Angular correction option to smooth the sweeping motion along the reference surface. This may be necessary when small
discontinuities are detected with regards to the spine tangency or the reference surface's normal. The smoothing is done for any
discontinuity which angular deviation is smaller than 0.5 degree, and therefore helps generating better quality for the resulting
swept surface.

. the Deviation from guide(s) option to smooth the sweeping motion by deviating from the guide curve(s).
A curve smooth is performed using correction default parameters in tangency and curvature.
This option is not available for One guide and tangency surface subtype.

3. Click OK to create the swept surface.

The surface (identified as Sweep.xxx) is added to the specification tree.

Click the Law button if you want a specific law to be applied rather that the absolute angle value.
See Defining Laws for Swept Surfaces.
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Creating Swept Surfaces Using a Conical Profile

Two guides
Three guides
Four guides

Five guides

Open the Sweep2.CATPart.

1. Click the Sweep icon @

The Swept Surface Definition dialog box appears.

Version 5 Release 14

This command is only available with the Generative Shape Design 2 product.

This task shows how to create swept surfaces that use an implicit conical profile, such as parabolas, hyperbolas or ellipses
These swept surfaces are created based on guide curves and tangency directions. The latter can be defined either by the supporting
surface or a curve giving the direction.

The following sub-types are available:

2. Click the Conic icon, then use the drop-down to choose the subtype.

Two
guides

Select two
guide curves
and their
tangency
supports,
indicating an
angle value in
relation to the
support, if
needed.

Set the
Parameter
value. Itis a
ratio ranging
fromOto1l
(excluded),
and is used to
define a
passing point
as described
in Creating
Conic Curves
and illustrated
in the
diagram.

Three
guides

Profile tvpe: g

— Opkional elements

Swept Surface Definition

Subkype: ITwu:u quide curves j

Guide curve 1;

—Mandatory elements

Mo seleckion

L’ Tangency': |N|:| selection

angle: I Ddeg

Law...l

Last guide curve: [Mo selection

L’ Tangency': |N|:| selection

angle: I Ddeg

Law...l

Paramneker: I 0.5

E Law...l

Spine: |Ma selection

Relimiter 1: [Mo selection

Relimiter 2; |MNo selection

Smooth sweeping

[ 1 angular correction: IU-EEIEI;I

[] Deviation From guide(s): |EI.IZIIZIlmm

]
=

]
=

@ Ok I o Cancell Presview l
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Select three
guide curves,
and the
tangency
supports for
the first and
last guides. If
needed,
indicate an
angle in
relation to the
support.

Four
guides

Select four
guide curves
and the
tangency
support for
the first
guide.

If needed,
indicate an
angle in
relation to the
support.

o ok

Version 5 Release 14

Swept Surface Definition 2] x|

Profile bype: gl ‘ﬁ;i |é ﬁ

Subkype: IThree quide curves j

—Mandatory elements

Guide curve 1; g =)y

L’ Tangency': |N|:| selection

Angle: IUdEEI Law.., I

Guide curve 2: |Fo selection

Last guide curve: [Mo selection

L’ Tangency': |N|:| seleckion

angle: IUdE';I Law. .. I

— Optional elements

Spine: |Mao selection

Relimiter 1: [Mo selection

Relimiter 2; |No selection

Smooth sweeping
[ Angular correction: I':'-5'2|E';I

[[] Deviation Fram guide(s): |III.EIEIlmm

o Ok

Swept Surface Definition ; 2] x|

Profile bype: gl %1 |é ﬁ

Subkype: IFu:uur guide curves j
—Mandatory elements

Guide curve 1: [RgE=Eeaely

L’ Tangency: |N|:| selection

angle: IUdE';I Law. .. I

Guide curve 2 [Mo seleckion

Guide curve 3 |Ro selection

Last quide curve: [o seleckion

— Cptional elements

Spine: | selection

Relimiter 1: |MNo selection

Relimiter 2¢ [Mo selection

Smooth sweeping
[ angular correction: |0 520

[ Deviation From guideds): |EI.IIIIIIlmm

Preview I
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g

Five
guides

Open the
Sweep3.CATPart.

Swept Surface Definition

Select five o
guide curves. Profile tvpe: ﬁl ﬁh‘ |@ 0@@

Version 5

Release 14 Page 183

Guide curve 1:

Guide curve 2

Guide curve 3:

Guide curve 4

—Mandatory elements

| Subtvpe: IFive guide curves

Mo seleckion

|Mo selection

|Mo selection

|Mo selection

Last guide curve: [Mo selection

— Optional elements

Spine: |Ma selection

Relimiter 1: |MNo selection

Relimiter 2: |Mo selection

Smooth sweeping

[] angular correction: IU-EdEg

[ Deviation From guideds): |EI.EIIIIlmm

]
L=

_— ﬂor<|

Presyiew I

In any of the above cases, you can select a spine using the Spine field if you want to specify a spine different from the first guide curve
or center curve.

You can define relimiters (points or places) in order
to longitudinally reduce the domain of the sweep, if
the swept surface is longer than necessary for
instance.

Besides is an example with a plane as Relimiter 1.
When there is only one relimiter, you are able to
choose the direction of the sweep by clicking the
green arrow.

Relimiters can be selected on a closed curve
(curve, spine, or default spine). In that case, you
are advised to define points as relimiters, as
plane selection may lead to unexpected results
due to multi-intersection.

You can relimit the default spine, thus avoiding
to split it to create the sweep.

You can stack the creation of the elements by

using the contextual menu available in either
field.

3 CLrve 1

)

limiter 1

Provided you are using two, three, or four guides, in the Smooth sweeping section, you can check:

the Angular correction option to smooth the sweeping motion along the reference surface. This may be necessary when small
discontinuities are detected with regards to the spine tangency or the reference surface's normal. The smoothing is done for any
discontinuity which angular deviation is smaller than 0.5 degree, and therefore helps generating better quality for the resulting swept

surface.

the Deviation from guide(s) option to smooth the sweeping motion by deviating from the guide curve(s).

3. Click OK to create the swept surface.

The surface (identified as Sweep.xxx) is added to the specification tree.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Sweep3.CATPart
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Q Click the Law button if you want a specific law to be applied rather that the absolute angle value. See Defining Laws for Swept Surfaces.
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Creating Adaptive Swept Surfaces

#I~, This task shows how to create swept surfaces that use an implicit profile and its constraints along a guiding curve.
=07 These swept surfaces are created based on sections along the guiding curve and constraints that can be specified for each

=

of these sections.

The implicit profile is a sketch and as such supports the creation of associative sketch elements over multi-cell surfaces.
This allows, when creating the swept surface, to impose a constraint over a multi-cell surface that is use as a construction
element.

When designing the profile to be swept, keep in mind that the constraints imposed on the sketched profile affect the
resulting swept surface. For example, with the apparently similar sketch (only its construction differs, but there is a
coincidence constraint between the sketch extremity and the point on the guiding curve) you can obtain the following
results:

alalin

Sketch based on Sketch based on Sketch based on projection
the point (no coincidence constraint, but a the point of the point in 3D
geometric superimposition) as the intersection

of the sketch
and the guiding
curve
Similarly, it is best to use angle constraints rather than tangency or perpendicularity constraints, to avoid changes in the
sketch orientation as it is swept along the guiding curve. In some cases, with tangency or perpendicularity constraints, the
sketch may be inverted and lead to unsatisfactory results.

Open the AdaptiveSweepl.CATPart document.

1. Click the Adaptive Sweep icon @ . Adaptive Sweep

Guiding Curve: Mo selection
The Adaptive Sweep dialog box appears.

Feference Surface: |N|:| selection

Sketch: |Mo selection

Sections | Parents | Parameters |ani|1: 1| 3

Mame | support | L%?

@

Current Section: |

Deviakion: Im E

SwWeen Sechions preyview I

|ﬂ (8] % I -l Cancell Freview I
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2. Select the Guiding curve (Sketch.5 here).

If no guiding curve already exists, use the contextual menu on the Guiding curve field to create, either a line,
or a boundary.

i-.- . The Reference surface is optional. It is the surface on which the guiding curve lies and is used to define the axis system
in which the swept surface is created.
In our example, may you wish to define a reference surface, select the xy plane. Otherwise the mean plane is used as

default.

If you choose a boundary as the guiding curve, the reference surface automatically is the surface to which the boundary
belongs.
You can de-select a reference surface using the Clear Selection contextual menu on the Reference surface field.

3. Select the Sketch to be swept along the guiding

curve (Sketch.4 here).

An axis-system is displayed defining the plane in

which the first section is created.

4. Select the end point of the guiding curve to create
another section.

The axis-system is displayed at this new section.

5. Click the Sweep sections preview to have a quick

wireframe preview of the adaptive sweep surface.

This option lets you see the evolution of the sketch along

the guide curve.
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A contextual menu is available on the manipulators:

. Create a section here: lets you create a section at
the manipulator's place. A new point is dropped on the ersacto —-l
guide curve with the corresponding ratio. If the guide ] %
Create a section here

curve is closed, the created point is a 3D coordinates

LIz Inkerpolated Manipulakar
point.

e

. Use Interpolated Manipulator: the interpolation

value between the section parameters is computed.
You can move the manipulator along the guide curve to

visualize the parameters evolution.

Sectionz | Farents | Farameters | Maving Frame |

The list in the Sections tab is automatically updated with:

. the first section being at the intersection of the selected
sketch and guiding curve

I ame | Support | E_?

Il zerPaint. 1 @,

. the second section at the selected point on the guiding
curve.

Current Section: |L| zeraection. 2

{E, . Use the Remove current section icon, or choose the Remove Section contextual menu, to delete a section from
the swept surface. The first section cannot be deleted.

. Use the Rename current section icon, or choose the Rename Section contextual menu, to give a new - more
explicit - name to any user section.

6. Set the Deviation value: it corresponds to a point tolerance.
Decreasing this value increases the precision but leads to slower performances.

By default the value is 0.1mm (maximum value).

7. Click Preview to preview the swept surface:

Sechionz | Farents | Parameters I M oving Frame I

8. Click the Parent tab to display the elements Usage I Guide | —:;l
) Intersection.3 Combine.
making up the sweep. Interzection. 4 wy plane

[nterzection. 2 Rewvolute.
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| ? i You can select one of the parents from the list and click the uﬂ icon, or choose the Replace parent

contextual menu to choose a new parent for the swept surface.

Sechons | Parents | Farameters Maoving Frame |

9. Click the Parameters tab to display and redefine

Current Sectinn:l UzerSection. 2 :_I
the constraints on a given section.

. (it o =
Use the combo to choose Usersection.2.

£ [F5deg =

10. Change the constraint value to 5mm, and click

Apply.

The modified sweep is previewed.

f | The Moving Frame tab is used to display the spine, and

possibly select a new one. Parents | Parameters Maving Frame | 1 | F

Spine: |Sketn:h.5
Changing to this tab automatically activates the acquisition

field of the spine.
By default, the spine is the guiding curve.

11. Click OK to create the swept surface.

The surface (identified as Adaptive sweep.xxx) is added to
the specification tree.

ot

Once you have selected the guiding curve, you can select an existing sketch or create one using the Create Sketch
' contextual menu on the Sketch field to start the sketcher within the adaptive sweep context.
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Sketch Creation for Ada_ [ E3
In this case, the Sketch Creation for Adaptive

Sweep dialog box is displayed, and allows you to Paint: fSketch 44 ertes
define the construction elements for a new
sketch in relation to existing geometry:

Optional Construction Elements:

Sketch.h

) o Aevoluke. 1
1. Select a point, used to position the sketch on the Cambite. 1

guiding curve, as well as the origin of the sketch.
2. If needed, select construction elements (another

guiding curve, support surfaces, and so forth).
3. Click OK.

The selection in the geometry implies a global
selection of the 3D elements.

@ 0K I "al:ann:ell

The system automatically loads the Sketcher workbench, and provided the correct option is active, sets the
sketch plane parallel to the screen. You can then define a new sketch.

Once you exit the Sketcher, you return to the adaptive sweep command after the sketch selection, as described
above in step 3.

This local definition of the sketch is particularly interesting as it allows to redefine the swept surface simply by
editing the local sketch (add/remove construction elements, or constraints for example).

.~ In this case, would you want to exit the Adaptive Sweep command, after having created the sketch using the Create
I / Sketch contextual menu, yet retain the sketch itself, simply press the To cancel the command but keep the sketch
button.
.G, . You also have the possibility to create your sketch using the Sketcher workbench before entering the Sweep

command.
In this case, when you select the 3D construction elements, please be careful to select them directly

. To avoid unsatisfactory surface quality such as gaps between surfaces for example, you can perform one of the
following:

1. select a boundary on an adjacent surface as a constraining element when creating the sketch.
The selection of the boundary allows a better topological splitting, and therefore better quality for the created
surface.

—] &

Swept surface (blue) without selected boundary Swept surface (blue) with selected boundary
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2. impose more sections along the guiding curve
3. decrease the discretization step value

to better define the sweeping along the guiding curve.

s ';{'

T
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Creating Fill Surfaces

Generative Shape Design & Optimizer

! This task shows how to create fill surfaces between a number of boundary segments

% ! Open the Fill1l.CATPart document.

W& 1. Click the Fill icon ¥~
The Fill Surface Definition dialog box appears.

2. Select curves or surface edges to form a closed

boundary.

You can select a support surface for each curve or edge.
In this case continuity will be assured between the fill

surface and selected support surfaces.

21

Fill Surface Definition

3. Use the combo to specify the desired continuity
Boundary:
type between any selected support surfaces and Mo I T I Supports I
the fill surface: 1 Circle, 3
Join, 2 Extrude.z

z
3 AFFinity ., 1
4 Extrude. 1

Point
. Tangent, or

Curvature continuity.

Remowve

The fill surface is displayed within the boundary.
play Y Addafter J Replace

Curye? .ﬁ.ddBeFDrel ReplaceSupport | RemoveSupport
':':'”ti”'-'it'i"':lTangent = I

FPassing poink; IN':' celeckion

L1 Planar Boundary Only
W Cancel ] Presview j
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4. You can edit the boundary by first selecting an element in the dialog box list then choosing a button to either:

Add a new element after or before the selected one
. Remove the selected element
. Replace the selected element by another curve
. Replace the selected support element by another support surface

. Remove the selected support element.

5. Click in the Passing point field, and select a point.

This point is a point through which the filling surface must pass, thus adding a constraint to its creation.

However, you may need to alleviate the number of constraints by removing the supports.

| Ty |

! This point should lie within the area delimited by the selected curves. If not, the results may be inconsistent.

The Planar Boundary Only check box allows you to fill only planar boundaries, when the boundary is defined by one curve

on one surface.

6. Click OK to create the fill surface.

The surface (identified as Fill.xxx) is added to the specification tree.

Filling surface without specified supports Filling surface with a passing point and no specified supports
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Filling surface with specified supports (Extrude 1 and Filling surface with a passing point, specified supports (Extrude
Extrude 2) and a tangency continuity 1 and Extrude 2) and a tangency continuity

. The selected curves or surface edges can intersect.
Therefore a relimitation of the intersecting boundaries
is performed to allow the creation of the fill surface.

Two consecutive boundaries must have only one
intersection.

Selected curves cannot be closed curves. / \

. The selected curves or surfaces edges can have non-coincident boundaries. Therefore, an extrapolation is performed to
allow the creation of the fill surface.

The distance between non-coincident boundaries must be smaller than 0.1mm.

@ A two-side fill surface cannot be created in the following
ambiguous cases:

T

"f0.1

one intersection and two distances below 0.1 mm
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Q.«:IDJ
=0.1

no true intersection (therefore there may be several
distances below 0.1 mm)
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=

Creating Multi-sections Surfaces

This task shows how to create a multi-sections surface and includes the following functionalities:

. Relimitation
. Planar Surface Detection

. Coupling

You can generate a multi-sections surface by sweeping two or more section curves along an automatically
computed or user-defined spine. The surface can be made to respect one or more guide curves.

Open the Loftl.CATPart document.

1. Click the Multi-sections Surface icon

/% Multi-sections Surface Definitio d

Mo | Section Tangent | Closing Poink
The Multi-sections Surface Definition
dialog box appears.

Guides | Spine | Coupling |Relimitati§ 1| 3

Mo | Guide | Tangenk |

Feplace l Remoye ] add l

Smooth parameters
L] Angular Correction : IU-EdEQ
(] Deviation : | 0.001mm
w» Ok I W Cancel Freyiew l
2. Select two or more planar section curves. Example of a multi-sections surface defined by three planar
. sections:
_Seghiond
= Bt

The curves must be continuous in point.

You can select tangent surfaces for the
start and end section curves. These
tangent surfaces must not be parallel to
the sections.

A closing point can be selected for a
closed section curves.

Example of a multi-sections surface defined by 2 planar

3. If needed, select one or more guide curves. . .
9 sections and 2 guide curves:

Guide curves must intersect each section


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Loft1.CATPart
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curve and must be continuous in point.

The first guide curve will be a boundary of
the multi-sections surface if it intersects
the first extremity of each sections curve.

Similarly, the last guide curve will be a
boundary of the multi-sections surface if it
intersects the last extremity of each
section curve.

You can make a multi-sections surface tangent to an adjacent surface by selecting an end section that lies on the
adjacent surface. In this case, the guides must also be tangent to the surface.

In Figure 2 a multi-sections surface tangent to the existing surface has been created:

Mop o g

Figure 2

Figure 1

You can also impose tangency conditions by specifying a direction for the tangent vector (selecting a plane to take
its normal, for example). This is useful for creating parts that are symmetrical with respect to a plane. Tangency
conditions can be imposed on the two symmetrical halves.

Similarly, you can impose a tangency onto each guide, by selection of a surface or a plane (the direction is tangent
to the plane's normal). In this case, the sections must also be tangent to the surface.

4. In the Spine tab page, select the Spine check box to use a spine that is automatically computed by the

program or select a curve to impose that curve as the spine.

Note that the spine curve must be normal to each section plane and must be continuous in tangency.

You can create multi-sections surface surfaces between closed section curves. These curves have point continuity at
{;} their closing point.

This closing point is either a vertex or an extremum point automatically detected and highlighted by the system.

By default, the closing points of each section are linked to each other.

The red arrows in the figures below represent the closing points of the closed section curves. You can change the
closing point by selecting any point on the curve.

r 4 Fection?
A

"
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L !

Extremum points are now aggregated under the
parent command that created them and put in no

The surface is twisted

In the Smooth parameters section, you can check:

the Angular correction option to smooth the
lofting motion along the reference guide curves.
This may be necessary when small

discontinuities are detected with regards to the amooth parameters
spine tangency or the reference guide curves'

normal. The smoothing is done for any
discontinuity which angular deviation is smaller

(] Angular Correction : ID-EdEg

than 0.5 degree, and therefore helps generating |[] Deviation : |IZI.IIIIZI1rnm

i

better quality for the resulting multi-sections
surface.

the Deviation option to smooth the lofting
motion by deviating from the guide curve(s).

5. It is possible to edit the multi-sections
surface reference elements by first selecting
a curve in the dialog box list, or by selecting
the text on the figure, then choosing a

button to either:

remove the selected curve

replace the selected curve by another curve

add another curve

Page 197

A new closing point has been imposed
to get a non-twisted surface

i—fﬁ Mult-sectiors Surface. 1

“Smooth Deviation ™
show in the specification tree. - Extremurm. 1
- Extremum. 2
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= A

Multi-sections 5__._;

iCenter graph

Reframe on
Hide/Show
Properties

Qther Selection.

Page 198

Feplace

Remove

Replace Tangent

Remove Tangenkt

Computed Tangent

= Edit Closing Poink

Feplace Closing Poink

Femove Closing Point

#dd Before
&dd After
Add

Mo | Section

2 Cicle
3 Cicle.2
Guides |

R I Guide

More possibilities are available with the contextual
menu and by right-clicking on the red text or on the
object. For example, it is possible to remove and
replace tangent surfaces and closing points.

Closing Poink

Feplace
Remove

Replace Tangent
Eemove Tangent
Zomputed Tangent

Create Closing Poink

=IT

_ Replace Closing Poink —
... Heplace Remove Closing Point
— Smoath para Add
[ ] angular cor ncdd Bfter
[] Deviation : add Befare
w» 0K I W Cancel l Frewview I

The following example illustrates the result when the tangency condition is removed between the blue multi-

sections surface and the adjacent surface.
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6. Click OK to create the multi-sections surface.

The surface (identified as Multi-sections Surface.xxx) is added to the specification tree.

i - Sections can be 3D curves with following restrictions:
o the intersection between one 3D profile and all guides must be coplanar (if three guides or more are
defined)

o in case of a user-defined spine, this spine must be normal to the plane implicitly obtained above.

Relimitation

The Relimitation tab lets you specify the Spine | Coupling | Relimitation |Can{ 1
relimitation type. (Open the Loft3.CATPart - g .

document). o Relimited on start section

You can choose to limit the multi-sections 2 Relimired on end <ection

surface only on the Start section, only on
the End section, on both, or on none.

a. when one or both are checked: the multi-sections surface is limited to corresponding section
b. when one or both are when unchecked: the multi-sections surface is swept along the spine:

o if the spine is a user spine, the multi-sections surface is limited by the spine extremities

o if the spine is an automatically computed spine, and no guide is selected:
the multi-sections surface is limited by the start and end sections

o if the spine is an automatically computed spine, and guides are selected:
the multi-sections surface is limited by the guides extremities.

Section

Multi-sections surface relimitation option checked Multi-sections surface relimitation option unchecked
on both Start and End section on End section only
i After the multi-sections surface is relimited, the following constraint needs to be fulfilled: the plane normal to the
{34/ spine defined at the relimitation point must intersect the guide(s) and the point(s) resulting from this intersection
must belong to the section.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Loft3.CATPart
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Planar Surface Detection

. Use the Canonical portion detection check T 2 |
button in the Canonical Element tab to Relimit stior Canorical Element lILI

automatically detect planar surfaces to be used
as planes for features needing one in their
definition.

4 Canonical portion detection

Initial multi-sections surface with planar faces Using a planar face as reference for a sketch

Resulting sketch

@;

Coupling
1=, This task presents the two kinds of coupling during the creation of the multi-sections surface surface:
—i—= . . .

%14/ . coupling between two consecutive sections

. coupling between guides

These couplings compute the distribution of isoparameters on the surface.

Open the Loft2.CATPart document.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Loft2.CATPart
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i Coupling between two consecutive

sections ection?
This coupling is based on the curvilinear abscissa. £
1. Click the Multi-sections Surface icon %
o - N4
The Multi-sections Surface Definition ,
dialog box appears. ection

2. Select the two consecutive sections.

3. Click OK to create the multi-sections surface.

Multi-sections Surface Definition 2| x|
Mo | Seckion | Tangenk | Clusing Poink |
1 Sketch B
2 Sketchb
| Guides Spine | Coupling |Relimitatt 4 | 3
o | Guide | Tangent |
1 Guide ]
If you want to create a coupling between particular 2 Guide. 2
points, you can add guides or define the coupling
type.

REEIacE l Femove I &dd

— Smooth parameters

(] Angular correction : I':'-5'2|E';I
[ ] Deviation : I':'-':":'ll'l'"'l'l

@ oK I - Caru:ell Freview I
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Generative Shape Design & Optimizer
"k

Coupling between guides

This coupling is performed by the spine.
If a guide is the concatenation of several curves, the resulting multi-sections surface will contain as many surfaces

as curves within the guide.

« Several coupling types are available, depending on . . . | " o
I ' the section configuration: Guides | Spine | Coupling Flehmltatu:(: lIL
Ratio: the curves are coupled according to the  Sechions coupling : I

R atio

curvilinear abscissa ratio. E
Mo | Coupling Tangency
Tangency then curvature
3 Display coupling o Yertices
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. Tangency: the curves are coupled according to
their tangency discontinuity points. If they do
not have the same number of points, they
cannot be coupled using this option.

. Tangency then curvature: the curves are coupled according to their tangency continuity first then curvature
discontinuity points. If they do not have the same number of points, they cannot be coupled using this option.

. Vertices: the curves are coupled according to their vertices. If they do not have the same number of vertices,
they cannot be coupled using this option.

Manual Coupling
If the number of vertices differ from one section to another, you need to perform a manual coupling.

1. Select the sections for the multi-sections

surface, and check their orientations. e
2. In the Coupling tab, choose the Tangency

option and click Apply.

An error message is displayed as the
¥ iong

number of discontinuity points on the first

section is greater than on the other two

sections. )
SEEond
The points that could not be coupled, are displayed
in the geometry with specific symbol depending on
the selected mode, along with coupling lines:

. In Tangency mode: uncoupled tangency
discontinuity points are represented by a square

. In Tangency then curvature mode:

o uncoupled tangency discontinuity points are
represented by a square

o uncoupled curvatures discontinuity points are
represented by a empty circle

. In Vertices mode: uncoupled vertices are
represented by a full circle

Eas



Generative Shape Design & Optimizer Version 5 Release 14 Page 204

3. Click in the coupling list, or choose Add Coupling : Couplingl K E3

coupling in the contextual menu, or using

Section Mumber | Coupling Paint

the Add button, and manually select a point

on the first section.

The Coupling dialog box is displayed. “

4. Select a corresponding coupling point on
each section of the multi-sections surface. )
ection]
The Coupling dialog box is updated
consequently, and the coupling curve is
previewed, provided the Display
coupling curves option is active. ecton?
When a coupling point has been defined

on each section, this dialog box
automatically disappears. ctiond

5. Click OK.

The multi-sections surface is created as
defined with the coupling specifications.

The same multi-sections surface without
coupling and with Ratio option would have
looked like this:

Note the increased number of generated
surfaces.
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{Q . You can create coupling point on the fly, using the Create coupling point contextual menu item (click on the
document background to display the contextual menu) instead of selecting an existing point.

To edit the coupling, simply double-click the coupling name in the list (Coupling tab) to display the Coupling
dialog box. Then you select the point to be edited from the list and create/select a replacing coupling point, then

click OK.

Guides | S pine | Coupling |F!e|imitatin£ lIL

Sections coupling ; ITangency j

Mo | Couplin

, : Drefinition
o Dizgplay coupling cu

Use the contextual menu on the coupling list to
edit defined couplings.

Bemowve

| fieplace I_ Add J
el

@ oK Add After
. dd Before

Remowe Al
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Creating Blended Surfaces

~I~, This task shows how to create a blended surface, that is a surface between two wireframe elements,
7 taking a number of constraints into account, such as tension, continuity, and so forth.

Several cases are worth surveying:

blend between curves
blend between closed contours

coupling blend

Open the Blend1.CATPart document.

ﬁ 1. Click the Blend icon % Blend Definition : Blend EE

Firzt curve |N|:| zelechon

The Blend Surface Definition dialog

Firzt zuppaort
box appears.

| Mo selection

Secand curve |N|:| e

Second support : | Mo selection

Bazic | Tension | Clazing Points | Coupling |
First continwity ; IF'::uint j

L] Trirn first support
Firzt tangent barders ; IE:::th b j

Second continuity ; IF'Dir‘lt =
[ Trim second support
Second tangent borders IEh:uth atraribisg —

Heplace § Hemowe | Beverse

Previem I

Blend between curves:

1. Successively select the first curve and its support, then the second curve and its support.

These can be surface edges, or any curve.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Blend1.CATPart
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S

2. Set the continuity type using the Basic

tab.

It defines the continuity connection Bazic | Tenzion | Clozing Points | Coupling |
between the newly created surface and First continuity : T angency j
the curves on which it lies. ] Trim first support Foint

First tangent borders © [ neature

The illustration above, shows the

Second continuity ; I T angency [

Tangency continuity, and the

L] Trim second support
following illustrations show the

Second tangent borders IEh:uth i -
Point and Curvature continuity T

types:
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<
Point continuity on both limits Curvature
3. Activate the Trim first/second o
support option, on one or both 2

support surfaces to trim them by the
curve and assemble them to the blend

surface:

By default the blend surface borders o
are tangent to the support surface
borders.

You can also specify whether and where the blend boundaries must be tangent to the
supports boundaries:

. Both extremities: the tangency constraint applies at both ends of the curve
. None: the tangency constraint is disregarded

. Start extremity: the tangency constraint applies at the start endpoint of the curve
only

. End extremity: the tangency constraint applies at the end endpoint of the curve only

The Start and End extremities are defined according to the arrows in the blended surface's
preview.
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4. Set the tension type using the Tension
tab.

It defines the tension of the blend at

its limits. B azic | Tenzion | Clozing Pointz | Coupling |

Firzt tension : Secaond tension ;
[ ] Default ' Diefault

I Linear j I Constant j
s = -

A third tension type is available: S Type. It T2 |05 T2 [
enables to set a variable tension.

It can be constant or linear, and can

be set for each limit independently.

If you choose any of the tension types in the
drop-down list, the Default button is

deselected.

5. Click OK.

Blend between closed contours:

irst Point

i Irst Curve
agoite EURGES 2Nt
1. Successively select two contours.

2. Click Preview. irst Curve

The surface to be generated is twisted.

condl Clive

To avoid this you need to define a

closing point.

+ By default, the system detects and highlights a vertex on each curve that can be used as a closing
! ' point, or it creates an extremum point (you can also manually select another one if you wish).

3. Choose the Closing Point tab, and using the contextual menu, choose Create Projection.
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Basic Tension | Closing Paints | Coupling |

= Creakte Point

First closing point

Sketch.1Wertex. 1

Second closing poink |E:-:tremurn.'|
o~ Create Midpoint

(—; Create Endpoink

fﬁ _reate Intersection

4. The Projection Definition dialog box is . .
irst Foint

. ERpELPint irst Curve

displayed.

5. Select the closing point on the second
contour, then the first curve onto

which the point is to be projected.

Projection Definition EHE3

Frojection type : [{R0E -
6. Click OK in the Projection Definition Projected: |Extrermurm.1 i
dialog box. Support: ISketn:h.'I

o Mearest zolution

w OK I li.-'—‘-.ppl_l,ll ﬂEanceII

7. Click OK in the Blend Definition dialog

box.

The blend is correctly created.

Coupling blend:
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econd Curse

1. Select the elements to be blended and

click Preview.

B azic | Tenzion | Clozing Pointz | Coupling

R atio

T angency
) T angency then curvature
coupling type. Yerhices

2. Select the Coupling tab and define the

Ratio: the curves are coupled according to the curvilinear abscissa ratio.

. Tangency : the curves are coupled according to their tangency discontinuity points. If they do not

have the same number of points, they cannot be coupled using this option.

. Tangency then curvature: the curves are coupled according to their tangency continuity first
then curvature discontinuity points. If they do not have the same number of points, they cannot

be coupled using this option.

. Vertices: the curves are coupled according to their vertices. If they do not have the same

number of vertices, they cannot be coupled using this option.
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3. Click in the coupling list, or choose Coupling : Coupling1 K E3

Add coupling in the contextual menu,

Section Mumber | Coupling Paint

or using the Add button, and manually

select a point on the first section.

The Coupling dialog box is “

displayed.

econd Curve
4. Select a corresponding coupling point
on each section.

- : ling
The Coupling dialog box is updated
consequently, and the coupling
curve is previewed, provided the
Display coupling curves option is
active.
When a coupling point has been
defined on each section, this dialog
box automatically disappears.
5. Click OK. j

The surface (identified as Blend.xxx) is added to the specification tree.
Q . Selecting a support is not compulsory.

. You can create closing points using the contextual menu on the First or Second closing point
fields in the dialog box, or using the contextual menu directly on one of the selected curves.

. Use the Replace, Remove, or Reverse buttons, to manage the selected elements (curves, support,
closing and coupling points).

. You can also use the contextual menu on the texts displayed on the geometry to set the
continuities, trim the supports or manage the curves and support in general.

s 'a-!"'.
e
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Performing Operations on Shape Geometry

Generative Shape Design allows you to modify your design using techniques such as trimming,
extrapolating and filleting.

1 Join geometry: select at least two curves or surfaces to be joined.

Heal geometry: select at least two surfaces presenting a gap to be healed.
it} Smooth a curve: select the curve to be smoothed and set the tangency threshold
&
[ . . .
%# Restore an element: select a split element, and click the icon.
H
“ Disassemble elements: select a multi-cell element, and choose the disassembling mode.

E Split geometry: select the element to be split and a cutting element.

i

=l Trim geometry: select two elements to be trimmed and specify which side of element.

i~ 1 Create boundary curves: select a surface's edge, set the propagation type, and re-define the
curve limits if needed.

@ Extract geometry: select an edge or the face of a geometric element, and set the propagation
type.

% Extract multiple edges: select one or more element(s) of a sketch, and click OK.

E Create bitangent shape fillets: select two support surfaces, and define required parameters.

iﬁj Create tritangent shape fillets: select two support surfaces, select the surface to remove, and
enter a radius value.

Create edge fillets: select an internal edge of a surface, the surface itself, define the type of
fillet and propagation mode, and enter a radius value.

Create variable radius fillets: select an edge to be filleted, specify the fillet extremity type, the
propagation mode, select a point on the edge where the radius will vary, and enter the radius
value at this point.

Create variable radius fillets using a spine: select edges with no tangency continuity to be

filleted, specify the fillet extremity type, the propagation mode, click the circle option, and
select a spine.
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Create face-face fillets: select a support surface, the two faces to be filleted, specify the
relimitation mode, and enter a radius value.

E Create tritangent fillets: select a support surface, specify the relimitation mode, the two faces
to be filleted and the one to be removed.

Reshape Corners: click either the Edge Fillet icon or the Variable Radius Fillet icon, select

the edge to be filleted, click More== and define the corner to reshape and the setback
distance.

_ﬂﬂ Translate geometry: select an element, a translation direction (line, plane or vector), specify
the translation distance.

" Rotate geometry: select an element, a line as the rotation axis, and specify the rotation angle.

Perform symmetry on geometry: select an element, then a point, line, or plane as reference
element.

:@ Transform geometry by scaling: select an element, then a point, plane, or planar surface as
reference element, and specify the scaling ratio.

“ﬁ Transform geometry by affinity: select an element to be transformed, specify the axis system
characteristics, and the enter the affinity ratio values.

»J;"J_’r Transform geometry from an axis to another: select an element to be transformed, specify the
' axis system characteristics, and the enter the affinity ratio values.

Extrapolate a surface: select a surface boundary then the surface itself, specify the

extrapolation limit (value or limiting surface/plane), and specify the extremities constraints
(tangent/normal).

Extrapolate a curve: select a curve endpoint then the curve itself, specify the extrapolation

limit (length value or limiting surface/plane), and specify the continuity constraints
(tangent/curvature).

Invert geometry orientation: select the Insert -> Operations -> Invert Orientation menu

item, then the surface or curve whose orientation is to be inverted, click the orientation arrow,
and click Invert Orientation again to accept the inverted element.

i— Create the nearest sub-element: select the Insert -> Operations -> Near menu item, the

element made of several sub-elements, then a reference element whose position is close to the
sub-element to be created.

D Create laws: select a reference line and a curve.
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Joining Surfaces or Curves

| . -
{T} This task shows how to join surfaces or curves.

Open the Joinl1l.CATPart document.

Join Definition 2xl

™ 1. Click the Join E

—Elements To Jaoin

The Join Definition
dialog box appears.

add Maode | Remove Mode
Parameters | Federation | Sub-Elements To Remove
In Part Design workbench, the [ ] Check tangency 'S Check connexity [ Check manifold
Join capability is available as a [ ] Simplify the resulk
contextual command named
‘Create Join' that you can access = L Ignare erroneous elements
from Sketch-based features dialog
boxes. Merging distance 0.001mm E
[ angular Threshald 0.5deg
@ oK o Cancel I Freview

2. Select the surfaces or

curves to be joined.

3. You can edit the list of elements to be joined:


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Join1.CATPart
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. by selecting elements in the geometry:
o Standard selection (no button clicked):
when you click an unlisted element, it is added to the list
when you click a listed element, it is removed from the list

o Add Mode:
when you click an unlisted element, it is added to the list
when you click a listed element, it remains in the list

o Remove Mode:
when you click an unlisted element, the list is unchanged
when you click a listed element, it removed from the list

. by selecting an element in the list then using the Remove\Replace contextual menu items.

If you double-click the Add Mode or Remove Mode button, the chosen mode is permanent, i.e.
successively selecting elements will add/remove them. However, if you click only once, only the
next selected element is added or removed.

You only have to click the button again, or click another one, to deactivate the mode.

—Elements To Join

Extrude.3
Extrude. 4

4. Right-click the elements

from the list and choose ilear Selection

the Check Selection

Replace Selection

command.

L

This let's you check
whether any element to
be joined presents any
intersection (i.e. at least
one common point) with
other elements prior to
creating the joined
surface:

a0 Propagate

Paramete

21 Propagate

The Checker dialog box
is displayed, containing
the list of domains (i.e.
sets of connected cells)
belonging to the
selected elements from
the Elements To Join
list.

5. Click Preview.

Connecked Cells Domains
Extrude.3 - shell, 1

Extrude.4 - Shell, 1

w Cancel I

Presvigw I
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Information Ed |
) ) Check completed.
.~ AnInformation message is Mo topological problerm found.
I issued when no intersection is
found.

. When an element is self-
intersecting, or when several
elements intersect, a text is
displayed on the geometry,
where the intersection is
detected.

6. Click Cancel to return to the Join Definition dialog box.

7. Right-click the elements again and choose the Propagation options to allow the selection of

elements of same dimension.

. GO Propagate: the tolerance corresponds to the Merging distance value.

. G1 Propagate: the tolerance corresponds to the Angular Threshold value, if defined.
Otherwise, it corresponds to the G1 tolerance value as defined in the part.

Each new element found by propagation of the selected element(s) is highlighted and added to
the Elements To Join list.
., Please note that:

L2 . The initial element to propagate cannot be a sub-element
. Forks stop the propagation

. Intersections are not detected
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I

8. Click Preview in the Join

Definition dialog box.

The joined element is
previewed, and its
orientation displayed.
Click the arrow to invert

it if needed.

Version 5 Release 14
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The join is oriented according to the first element in the list. If you change this element, the join's
orientation is automatically set to match the orientation of the new topmost element in the list.

9. Check the Check
tangency button to find
out whether the elements
to be joined are tangent. If
they are not, and the
button is checked, an error

message is issued.

10. Check the Check
connexity button to find
out whether the elements
to be joined are connex. If

they are not, and the

Parameters Federation | Sub-Elements To Remowve

button is checked, an error [ ] Check tangency ‘& Check conmexity [ Check manifold

message is issued
indicating the number of
connex domains in the
resulting join.

When clicking Preview, the
free boundaries are
highlighted, and help you

detect where the joined

(] Simplify the resul:

[ ] Ignore erroneous elements

Merging distance

[ ] Angular Threshaold

0,001 rm

[ ER

0.5deqg
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element is not connex.

11. Check the Check manifold
button to find out whether
the resulting join is

manifold.

) The Check manifold button is

L4 ' only available with curves.
Checking it automatically checks
the Check connexity button.

. The Simplify the result check button allows the system to automatically reduce the number
of elements (faces or edges) in the resulting join whenever possible.

. The Ignore erroneous elements check button lets the system ignore surfaces and edges
that would not allow the join to be created.
12. You can also set the tolerance at which two elements are considered as being only one

using the Merging distance.

13. Check the Angular Threshold button to specify the angle value below which the elements
are to be joined.
If the angle value on the edge between two elements is greater than the Angle Tolerance
value, the elements are not joined. This is particularly useful to avoid joining overlapping

elements.

14. Click the Federation tab to generate groups of elements belonging to the join that will be

detected together with the pointer when selecting one of them.

f For further information, see Using the Federation Capability.
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15. Click the Sub-Elements
To Remove tab to display
the list of sub-elements in

the join.

These sub-elements are

elements making up the
Farameters | Federation | Sub-Elements To Remove |

elements selected to

create the join, such as Mo federation j
separate faces of a Mo selection

surface for example,

that are to be removed

from the join currently Add Mode Femove Mode

being created.

You can edit the sub-
elements list as
described above for the
list of elements to be

joined.

16. Check the Create join with sub-elements option to create a second join, made of all the
sub-elements displayed in the list, i.e. those that are not to be joined in the first join.

This option is active only when creating the first join, not when editing it.

17. Click OK to create the joined surface or curve.

The surface or curve (identified as Join.xxx) is added to the specification tree.

Sometimes elements are so close that it is not easy to see if they present a gap or not, even
though they are joined. Check the Surfaces' boundaries option from the Tools -= Options
menu item, General, Display, Visualization tab.

4 '.-{".

e
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Using the Federation Capability

/1% | This option is only available with the Generative Shape Design 2 product.

The purpose of the federation is to regroup several elements making up the joined surface or
curve. This is especially useful when modifying linked geometry to avoid re-specifying all the input
elements.

Open the Join2.CATPart document.

1. Create the join as usual, selecting all elements to be joined.

(Make sure you do not select the Sketch.1).

2. From the Join Definition
dialog box click the
Federation tab, then
select one of the elements
making up the elements

federation.

Parameters Federation Sub-Elements To Remowve |
You can edit the list of
elements taking part in Mo Federation j
the federation as
described above for the Al
list of elements to be

Paint cankinuity

joined. Tangent conkinuity
Mo propagation
3. Choose a propagation Add Mode Remove Mode

mode, the system

automatically selects the
elements making up the
federation, taking this
propagation mode into

account.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Join2.CATPart
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. No federation: only the
elements explicitly selected are
part of the federation

. All: all elements belonging to
the resulting joined
curve/surface are part of the
federation

. Point continuity: all elements
that present a point continuity
with the selected elements and
the continuous elements are
selected; i.e. only those that
are separated from any
selected element is not
included in the federation
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. Tangent continuity: all the
elements that are tangent to
the selected element, and the
ones tangent to it, are part of
the federation

Here, only the top faces
of the joined surface are
detected, not the lateral
faces.

To federate a surface and its
boundaries in tangency, you need
to select the face as well as the
edges: both face and edges will be
federated.

. No propagation: only the
elements explicitly selected are
part of the propagation

4. Choose the Tangency
Propagation federation

mode as shown above.

5. Move to the Part Design
workbench, select the

Sketch.1, and click the Pad

@ icon to create an up

to surface pad, using the

joined surface as the

limiting surface.

6. Select the front edge of the
pad, and create a 2mm

fillet using the Edge Fillet
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ﬁ icon.

7. Double-click the Sketch.1 from the specification tree, then double-click the constraint on

the sketch to change it to 10mm from the Constraint Definition dialog box.

...............................................

- : : : i : : | : : :
Sketch prior to modification lying Sketch after modification lying over one face only
over two faces

8. Exit the sketcher & .

The up to surface pas is automatically recomputed even though it does not lie over the same faces
of the surface as before, because these two faces belong to the same federation. This would not
be the case if the federation including all top faces would not have been created, as shown below.

9. Double-click the joined surface (Join.1) to edit it, and choose the No propagation
federation mode.
10. Click OK in the Join Definition dialog box.
A warning message is issued, informing you that an edge no longer is recognized on the pad.

11. Click OK.

The Update Diagnosis dialog box is displayed, allowing you to re-enter the specifications for the
edge, and its fillet.
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Update Diagnosgis: Part3 EE3
Feature Diagnoszis E dit |

& face, an edge, or a vertex iz ho longer recogrized. Deactivate

Edge.l A face, an edge, or a vertex is no longer recagnized.
d d d d lzalate |

1| | | Delete |

4 face, an edge, or a vertex is no longer recognized.

Cloze |

You then need to edit the edge and re-do the fillet to obtain the previous pad up to the joined
surface.

12. Select the Edge.1 line, click the Edit button, and re-select the pad's edge in the geometry.

13. Click OK in the Edit dialog box.

The fillet is recomputed based on the correct edge.

Ll

“hL



Generative Shape Design & Optimizer Version 5 Release 14 Page 226

Healing Geometry

=+ This task shows how to heal surfaces, that is how to fill any gap that may be appearing between two surfaces.
=7 This command can be used after having checked the connections between elements for example, or to fill slight gaps
between joined surfaces.

Open the Healingl.CATPart document from the Join Healing toolbar.

™ 1. Click the Healing icon. Healing Definition i 1
— Element: Tao Heal:
The Healing Definition dialog box appears. Extrude.

E strude

2. Select the surfaces to be healed.

Add Mode | Remove Mode

Parameters | Freeze | Sharpness “

Continuity: I Puoirt

Merging distance: ID-E":” i

Distance objective: ID-E":” mm

T angency angle: ID-EdEQ

a3 o [ 8

Tangency objective:; ID-EdEEI

@ Ok J o Caru:ell Preview I

3. You can edit the list of elements in the definition list:

. by selecting elements in the geometry:

o Standard selection (no button clicked):
when you click an unlisted element, it is added to the list

when you click a listed element, it is removed from the list

o Add Mode:
when you click an unlisted element, it is added to the list

when you click a listed element, it remains in the list

o Remove Mode:
when you click an unlisted element, the list is unchanged

when you click a listed element, it removed from the list

. by selecting an element in the list then using the Remove\Replace contextual menu items.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Healing1.CATPart
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.~ If you double-click the Add Mode or Remove Mode button, the chosen mode is permanent, i.e. successively selecting
I /elements will add/remove them. However, if you click only once, only the next selected element is added or removed.
You only have to click the button again, or click another one, to deactivate the mode.

Parameters tab

4. Define the distance below which elements are to be healed, that is deformed so that there is no more gap,
using the Merging distance.

Elements between which the gap is larger than the indicated value are not processed.

In our example, we increase it to 1mm.

You can also set the Distance objective, i.e. the maximum gap allowed between two healed elements. By default it is
set to 0.001 mm, and can be increased to 0.1 mm.

5. Change the continuity type to Tangent.

In that case, the Tangency angle field becomes active, allowing you to key in the angle below which the

tangency deviation should be corrected.

The Tangency objective is, similarly to the Distance objective, the maximum allowed tangency deviation
allowed between healed elements. The default value is 0.5 degree, but can range anywhere between 0.1
degree to 2 degrees.

6. Click Preview to visualize the maximum
deviation value between the input surfaces and

the result in the 3D geometry.

) The value is displayed on the edge or the face onto
L34/ which the deviation is maximal, not exactly where the
maximum deviation is located.

Freeze tab

Farameters | Freeze | Sharpness H 1|h

6. Click the Freeze tab.

— Elements to freeze

Mo zelection
You can then define the list of frozen
elements, that is the elements that should
not be affected by the healing operation.
Add Mode Remove Maode
You can edit the list as described above for

. 4 Freeze Plane elements
the list of elements to be healed.

a Freeze Canonic elements

I  Similarly to the Elements to freeze list, when the Freeze Plane elements or Freeze Canonic elements options are

checked, no selected plane/canonic element is affected by the healing operation.
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7. Click OK to create the healed surfaces.

The surface (identified as Heal.xxx) is added

to the specification tree.

{;I-} . Check the Surfaces’ boundaries option from the Tools -= Options menu item, General -> Display ->
Visualization tab to display the boundaries. This may be especially useful when selecting, and also to identify

gaps.

Sharpness tab

) . . Farameters | Freeze | Sharpness |§ ilw
. Provided the Tangent mode is active, you can 5 —I—

retain sharp edges, by clicking the Sharpness tab, — Edges to keep sharp
and selecting one or more edges.

You can edit the list of edges as described above
for the list of elements to be healed.

Mo selection

. The Sharpness angle allows to redefine the limit
between a sharp angle and a flat angle. This can Add Mode |
be useful when offsetting the resulting healed
geometry for example. By default this angle value
is set to 0.5 degree. Sharpness angle: [0.5deg =

Femove Maode |

. In some cases, depending on the geometry
configuration and the set parameters, the Multi-
Result Management dialog box is displayed.
Click No or refer to the Managing Multi-Result

Operations chapter for further information.

Multi-Result Management |

The rezulting geometmy of this element i made of
zeveral sub-elements that are not connected.
Do you want to keep anly one sub-element

e Mo I
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When the healing fail, an update error dialog is issued.
Click OK to improve the geometry.

The erroneous elements are displayed on the
geometry.

Visualization tab

The Visualization tab enables you to better understand
the discontinuities in the model and the results of the
healing action.

It lets you define the way the messages are displayed
on the smoothed element.

You can choose to see:

All the messages, that is to say the messages
indicating where the discontinuity remains as well
as those indicating where the discontinuity type
has changed (in point (>=<) and tangency (")).

only the messages indicating where the
discontinuity is Not corrected and still remains.

Version 5 Release 14

Page 229
]|

Update Ermor
Healing.1: The Healing failed.
There iz gtill 2 gap of 0.2 mm between elements,
Ty bo improve the geometn.

Shown solutionis):

A

Sharpness | Visualization |

i1 all W Mot corrected () Mone

[ | Display infarmation inkerackively

[ Display information sequentially

Frewious IIEI io Mewk I

j’-f
>¢ 014 2mm

ﬁ%{: 0.1 mm
& > 0. 2rmm

ﬁ;_':'f ) > 0112 mm

‘é’-.—rﬂ'
F
>< 01 mm
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. None of the messages.

You can also choose to see:
. Display information interactively: only the
pointers in the geometry are displayed, above
which the text appears when passing the pointer

. Display information sequentially: only one
pointer and text are displayed in the geometry,
and you can sequentially move from one pointer to
another using the backward/forward buttons
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Smoothing Curves

This option is only available with the Generative Shape Design 2 product.

Page 231

This task shows how to smooth a curve, i.e. fill the gaps, and smooth tangency and curvature discontinuities, in
order to generate better quality geometry when using this curve to create other elements, such as swept surfaces
for example.

Open the Smoothl.CATPart document.

1. Click the Curve
Smooth icon i in
the Operations

toolbar.

The Curve Smooth
Definition dialog

box is displayed.

2. Select the curve to

be smoothed.

Texts are displayed on the
curve indicating its
discontinuities before
smoothing, and type of
discontinuity (point,
curvature or tangency) and

their values (In area). These
values type are expressed in

the following units:

for a point discontinuity:
the unit is the

document's distance unit

(mm by default)

for a tangency

discontinuity: the unit is
the document's angular
unit (degree by default)

for a curvature
discontinuity: the value
is a ratio between 0 and
1 which is defined as
follows:

if ||[Rho1-Rho2|] /
[IRho2|| < (1-r)/r

Curye Smooth Definition

Zuryve ba smookh: |P-.I|:| selection

Parameters | Freeze | Exkremities |'-.-'i51g 1| 3

Tangency threshold:
(] Curvature threshold:

Maximum deviakion:

Conkinuiby:

||:|.9=3
|1rnrr| E

@ Threshold ) Point () Tangent ) Curvature

2=

Support surface: |I"-.I|:u selection

o Topology simplification

|io+r:|

@ Cancel |

Presyie I
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where Rhol is the
curvature vector on one
side of the discontinuity,
Rho2 the curvature
vector on the other side,
and r the ratio specified
by the user;

then the discontinuity is
smoothed.

For example, r=1
corresponds to a
continuous curvature and
r=0.98 to the model
tolerance (default value).
A great discontinuity will
require a low r to be
smoothed.

3. Click Preview to
display texts
indicating the curve
discontinuities still
present after the
smoothing operation,

and whether they are

within the threshold : Jercy L 10,93

values (yellow box) @ Dev: 0. 16F
. ' [ |

or outside the set

values (red box)

(Out area).

The following
elements CO, C1
and C2 that are
displayed before
the discontinuity
information
indicate that the
vertex is
respectively point
continuous (C0),
tangent
continuous (C1)

and curvature

Page 232
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continuous (C2).

The value and
location of the
Maximum
deviation between
the curve to be
smoothed and the
smoothed curve
are displayed in

the 3D geometry.

In the example, from top to bottom, once the curve is smoothed:
the tangency discontinuity still is present

there is no more discontinuity, the point discontinuity is corrected
. the curvature discontinuity still is present, even though it is slightly modified (different In and Out values)
. the curvature discontinuity still is present and not improved at all

Basically:

a red box indicates that the system could not find any solution to fix the discontinuity while complying with the
specified parameters

. ayellow box indicates that some discontinuity has been improved, where there was a point discontinuity there
now is a tangency discontinuity for example

a green box indicates that the discontinuity no longer exists; it has been smoothed.

Defining tangency and curvature thresholds, the maximum deviation and the
continuity
4. From the
Parameters tab
modify the
Tangency
threshold, that is
the tangency

discontinuity value

below which the

In: 0, tangency discontinuous { 0.939deq )
Qut: C1, curvature discontnuous (0.760133 )

curve is smoothed.

If the curve presents
a tangency
discontinuity greater
than this threshold, it

is not smoothed.

If you increase the

threshold value to
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i)

1.0 in our
example, you
notice that the
Tangency
discontinuity
which value was
below 1 changes
to a curvature

discontinuity.

5. Similarly, you can check the Curvature threshold button to set curvature discontinuity value below which

the curve is smoothed.

6. Define a Maximum deviation value to set the allowed deviation between the initial curve and the

smoothed curve.
Therefore, the resulting smoothed curve fits into a pipe which radius is the maximum deviation value and

the center curve is defined by the selected curve.

7. Define the Continuity, that is the correction mode for the smoothing:

Threshold: default mode. The tangency and curvature thresholds options are taken into account.
Point (there is no point

discontinuity in our

example)

Tangency

You notice that the 2 discontnuous (0,20368
Tangency discontinuity
changes to a curvature

discontinuity.

In: CO, tangency discontinuous { 0.939deq )
Lout: C1, curvature discontinuous (0.760133 )

In this case, the Tangency
threshold field is grayed @ Derviation © 0, 163mm
out and the defined value is

ignored.
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~In this case, the Curvature
i & . threshold field is grayed
out and the defined value is

Curvature

You notice that there is

no discontinuity any

more.

ignored.

Optionally, you can select a

surface on which the curve

lies.

In this case the smoothing is '
performed so that the curve
remains on the Support
surface. From this ensues
that the maximum degree of
smoothing is limited by the

support surface's level of

discontinuity.

Version 5 Release 14

Selecting Elements not to be smoothed

8. Click the Freeze tab.

This tab enables
you to select sub-
elements of the
curve that should
not be smoothed.
These sub-
elements can
either be vertices
or edges. In case
of a vertex, the
local
neighborhood
remains
unchanged, thus

(1) Devigtion ; 0.802mm

Page 235




Generative Shape Design & Optimizer
keeping the
discontinuity.

The Remove
button enables to
remove a single or
a set of sub-

elements.

External elements cannot be

=1/ selected as sub-elements.

Setting continuity
conditions

You now set continuity
conditions on the resulting
smoothed curve for each
extremity with regards to
the input curve. As a
comparison basis, the
continuity condition was

previously always curvature:

the output curve had the
same extremity points,
tangencies and curvatures
as the input curve.

9. Click the

Extremities tab and

define the continuity

conditions at each

curve's extremity:

. Curvature (by default):
extremity point,
tangency and curvature

are the same

. Tangency: extremity

point and tangency are

the same (curvature can

be different)

. Point: extremity points
are the same (tangency
and curvature can be

different)

Version 5 Release 14

Paramekers | Freeze | Extremities |'u'i5l§ 1| 3

Join, 3Edge. 1
Join, vertex. 1

Remove I

Parameters | Freeze | Exkremities |'-.-'is@ 1| 3

Start: |Point |
End: |Curvature j

Page 236
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[=

You can also right-click the
icon at the curve's extremity
and choose one of the
following options:

Point and Tangency
conditions can only be
successfully applied if the
Maximum Deviation is larger
than 0.005mm. Note that
these extremity conditions
do not affect closed curves.
You can also sequentially
move from one conditions to
the next one by clicking on
the icons.

Visualizing
messages

10. Click the

Visualization tab.

This tab lets you
define the way the
messages are
displayed on the
smoothed
element. You can
choose to see:

All the
messages:
those
indicating
where the
discontinuity
remains (red
box) as well as
those
indicating
where the
discontinuity
type has
changed, or
allows
smoothing.

Version 5 Release 14 Page 237

Curvature @
Tangency @
Foint @
Fresze | Extremities | Wisualization 4| F

Showwn solukion(s):
W@ Al O Mot corrected ) Mone

[ pisplay information inkeractively

[ ] Display information sequentially

Prewious IIIII io Mexk I

1 S 1, clry
LT T, CLIFY:

In: 0, tangency discontinuous { 0.939deq )
Qut: C1, curvature discontnuous (0,780133 )
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M1, cury
out: C1, ¢

Ao U ,_"I:":- 2350 :

only those messages
indicating where the
discontinuity is Not
corrected and remains.

In: €0, tangency discontinuous { 0.939deg
Qut: 1, curvature discontnuous (0, 7580133 )

. None of the messages.

You can also choose to:
Display information
interactively: only the
pointers in the geometry
are displayed, above
which the text appears
when passing the
pointer

\\?

Display information
sequentially: only one
pointer and text are
displayed in the
geometry, and you can
sequentially move from
one pointer to the other
using the
backward/forward
buttons

The Topology simplification check button automatically deletes vertices on the curves when the curve is
curvature continuous at these vertices, thus reducing its number of segments.

When this is the case, the displayed text indicates: Out: discontinuity erased to inform you that a simplification
operation took place.

This text is also displayed when two vertices are very close to each other and the system erases one to avoid the
creation of very small edges (i.e. shorter than 10 times the model tolerance) between two close vertices.

11. Click OK.

The smoothed curve (identified as Curve smooth.xxx) is added to the specification tree.

When smoothing a curve on support that lies totally or partially on the boundary edge of a surface or on an internal
edge, a message may be issued indicating that the application found no smoothing solution on the support. In this
case, you must enter a Maximum deviation value smaller than or equal to the tolerance at which two elements are

considered as being only one (0.001mm by default) to keep the result on the support.
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Restoring a Surface

In this task you will learn how to restore the limits of a surface or a curve when it has been split

*I#/ using the Break Surface or Curve . icon (see Splitting Geometry for the Generative Shape

Design workbench).

% Open the Untrim1.CATPart document.

YRR uriin KT

Untrim icon |’ Drezcription
M

T
*gf:. in the

Operations

umber af zelected elements : 0
Murnber of resulting elements : 0

W Cancel I

toolbar.

The Untrim
dialog box is

displayed.

2. Select the
surface which
limits should be

restored.

The dialog
box is
updated

accordingly.

3. Click OK in the dialog box.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Untrim1.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 240

Untrim Ed

*&* Uritrirn Surface. 5
A progression bar is Generating sub-object 2 out of 3
displayed, while the ERRNNNERNNNNRNNNNRNNNNANENNED

surface is restored.
It automatically
disappears once the
operation is complete

(progression at _II-

100%0).

Statusz A0% completed
E ztimated time remaining :Ozec

The initial

surface is
automatically v
restored.

-'"H,\_
-

The restored surface or curve is identified as Surface Untrim.xxx or Curve Untrim.xxXx.

You can perform a local
untrim on faces. Three

modes of selection are

available:

. selection of the
face: the initial
surface is restored
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. selection of an

inner loop: only this
loop is restored O

. selection of the
outer loop: only
this loop is restored

» . If the surface has been trimmed several times, it is the initial surface which is restored. To
I partially untrim the surface, you need to use the Undo command right after the trim.

. If the surface to be restored is closed (in the case of a cylinder) or infinite (in the case of an
extrude), the limits of the untrim feature will be the bounding boxes of the initial surface.
Therefore, the initial surface and the untrim surface may be identical.

. You can individually select a vertex or a boundary from the restored surface or curve.

. Multi-selection is available and allows to create several untrim features in one step. All untrim
features will appear in the specification tree.

. The datum creation capability is available from the Dashboard.

"y

"l
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Disassembling Elements

|
{T} In this task you will learn how to disassemble multi-cell bodies into mono-cell bodies.

Open the Disassemblingl.CATPart document, or any document containing a multi-cell element.
E— 1. Select the element to be disassembled.

You can select only an edge of a surface, the

system recognizes the whole element to be

disassembled. O

Here we selected the join made of three

elements, each made of several cells.

Dizaszsemble EE3 |

— Dizassemble mode

2. Click the Disassemble icon %ﬂ in the Join-

Healing toolbar.

The Disassemble dialog box is displayed.

@ 0K | @ Cancel



http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Disassembling1.CATPart
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Dizaszemble EEd |

— Dizassemble mode

3. Choose the disassembling mode:

. All Cells: all cells are disassembled, i.e. for all
the selected element, a separate curve is created
for each cell.

. Domains Only: elements are partially
disassembled, i.e. each element is kept as a

whole if its cells are connex, but is not
decomposed in separate cells. A resulting element

can be made of several cells. Al Cell= Damainz Only
In the illustrations, we have colored the resulting a 0K l @ Cancel
curves for better identification. .

Results when disassembling all cells Results when disassembling domains only
(seven curves are created) (three curves are created)

4. Click OK in the dialog box.

A progression bar is displayed, while the surface is being disassembled.
It automatically disappears once the operation is complete (progression at 100%).

Dizazzemble
B Dizaszembling Jain. 1
aenerating sub-object 1 out of 2
|
Status 0% completed

E ztimated time remaining :Ozec
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The surface is disassembled, that is to say independent surfaces are created, that can be
manipulated independently.

{;} Multi-selection is available.
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Splitting Geometry

1=, This task shows how to split a surface or wireframe element by means of a cutting element.
2 You can split a wireframe element by a point, another wireframe element or a surface; or a surface by a wireframe element or
another surface.

Keeping or Removing Elements

Intersections and extrapolations

Splitting Wires

Splitting a surface by a curve or a surface by a surface

Splitting Volumes

Open the Splitl.CATPart document.

i 1. Click the Split icon &2 Split DR,

Elernent to cut: g =y

The Split Definition dialog box appears.

—Cukking elements

Mo selection

Remoye I ReElace |

Dthet side ]
Support: |Default (Mone)

Elements to remove: |DeFauIt (Mone)

@
Elements to keep: |DeFauIt (Mone) EI
[ keep both sides

[ Intersections computation

[ ] automatic extrapalation

Resulk: @ Surface () VYolume

& Ok l - Cancell Preview l

2. Select the element to be split.

+* You should make your selection by clicking on the portion that
I ' you want to keep after the split.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Split1.CATPart
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':'l:_}:' You can select several elements to cut. In that case, click the [ T2 a1 l:ul:;é. ilil

Element to cut field again or click the bag icon {i|. The

{E Elements to cut field opens. Select as many elements as Extrude, &
needed. Click Close to return to the Split Definition dialog box.
The number of selected elements is displayed in the Element

to cut field. Remove | Replace

Inwvert I

Use the Remove and Replace buttons to modify the elements

L™

list. . Close I
Use the Invert button to reverse the portion to be kept, __
element by element.

3. Select the cutting element.
A preview of the split appears. You can change the
portion to be kept by selecting that portion.
You can also select the portion to be kept by clicking
the Other side button.
This option applies on all selected elements to cut.

You can select several cutting elements. In that case, note that the selection order is important as the area to be split is defined
according to the side to be kept in relation to the current splitting element.

)

You can create a Join as the splitting element, by right-clicking in the Cutting Elements field and choosing the Create Join
item.

If you split a surface and you keep both sides by joining the resulting splits, you cannot access the internal sub-elements of the
join: indeed, splits result from the same surface and the cutting elements are common.

4. Click OK to split the element.
The created element (identified as Split.xxx) is
added to the specification tree.
In the case several elements to cut were used, the
created elements are aggregated under a Multi-
Output.xxx feature.

In the illustrations below, the top-left line is the first splitting element. In the left illustration it defines an area that intersects with the

other three splitting curves, and in the illustration to the right, these three elements are useless to split the area defined by the first
splitting element.
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Would you need to remove, or replace, one of these cutting elements, select it from the list and click the Remove or Replace
button.

Keeping or Removing Elements

The Elements to remove and Elements to keep options allows to define the portions to be removed or kept when performing the

split operation.

1. Click in the field of your choice to be able to select the elements in the 3D geometry.
2. Right-click in the field either to clear the selection or display the list of selected elements.

FHEements to keep 2

ements to remove FHlements to keep 1

Only the selected element is removed. The selected elements are kept.
All other elements are kept. All other elements are removed.

. You must select sub-elements as elements to keep or to
remove; otherwise, a warning message is issued.
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. You can also select a point to define the portion to keep or | Flements ko remave: W’ml

to remove. .
Elements to keep: |E = ot

A contextual menu is available on the Elements to O keep both sides ~ Create Midpoint
remove and Elements to keep fields. .
[ Intersections comput ~ Create Endpaint

4 Autoratic extrapolat fﬁ Create Interseckion

IW LE}_:, Create Projection
-

f You do not need to select elements to keep if you already selected elements to remove and vice-versa.

{E, . Check the Keep both sides option to retain the other side of the split element after the operation. In that case it appears as
aggregated under the first element.
Therefore both split elements can only be edited together and the aggregated element alone cannot be deleted.

If you use the Datum mode, the second split element is not aggregated under the first one, but two datum surfaces are created.

,fi‘-, In case there are several elements to cut, the Keep/Remove options only apply on the first selected element.

Intersections and extrapolations

. Check the Intersections computation button to create
an aggregated intersection when performing the splitting
operation. This element will be added to the specification
tree as Intersect.x.

I-i"-, In case there are several elements to cut, the Intersections computation option only applies on the first selected element.

(o]

. Uncheck the Automatic extrapolation button if do not
you want the automatic extrapolation of the cutting curve.
When a splitting curve is extrapolated, the extrapolation

will performed on the original curve, providing the A
underlying geometry (that is the curve) is long enough to
be used for the extrapolation.
If the Automatic extrapolation button is unchecked, an
error message is issued when the cutting element needs to /
be extrapolated, and the latter is highlighted in red in the
3D geometry.
[~]
[ ]
This option is available in the case of a split surface/curve or

surface/surface.

e

Splitting Wires

. When splitting a wire (curve, line, sketch and so forth) by another wire, you can select a support to define the area that will be
kept after splitting the element. It is defined by the vectorial product of the normal to the support and the tangent to the splitting
element.

This is especially recommended when splitting a closed wire.

The non disconnected elements of the element to cut are kept in the result of the split.

L™
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Splitting with a selected support (xy plane): first solution Splitting with a selected support (xy plane): second solution

Splitting a surface by a curve or a surface by a surface
ﬂ The following steps explain how split a surface by a curve or another surface.

Split surface/curve

1. First, the cutting element (the curve) is laid down the surface.

2. Then, the result of step 1 is tangentially extrapolated in order to split the surface correctly (as shown in following figure).
However, when this extrapolation leads to the intersection of the cutting element with itself prior to fully splitting the initial
element, an error message is issued as there is an ambiguity about the area to be split.

If the cutting element does not reach the free edges of the element to cut, an extrapolation in tangency is performed using the part
of the cutting element that lays down the surface.

=

Split surface/surface

Open the Split2.CATPart document.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Split2.CATPart
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1. First, an intersection (the green wire) is created between
the two elements (the surfaces).

First Element

2. Then, the result of the intersection is automatically
extrapolated in tangency up to the closest free edges of
the element to cut.

The result of the extrapolation is used as the cutting
element and the split is created.

.~ Please note that it is not the cutting element which is
| & ' extrapolated but the result of the intersection.

I Q . If the result of the split is not what was expected, it is also possible to manually extrapolate the cutting element with the extrapolate
feature before creating the split.

1. Extrapolate the cutting element (the red surface) in order
to fully intersect the element to cut.

Extrapolated
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2. Then, use the extrapolated surface as the cutting element
to split the surface.

| & | Avoid using input elements which are tangent to each other since this may result in geometric instabilities in the tangency zone.

In case surfaces are tangent or intersect face edges, please process as follow in order to avoid indeterminate positioning.
Use the border edge of the cutting surface to split the element to

i cut:

1. Delimit the boundary of the cutting surface
2. Project this boundary onto the surface to split
3. Use this projection as the cutting element

.~ Steps 2 and 3 may be optional if the tangency constraint between
' I | the two surfaces has been clearly defined by the user during the
surface creation.

The following cases should be avoided when possible (especially
when the tangency constraint between the two surfaces has not
been clearly defined by the user during the surface creation), as
the result of the positioning is likely to be indeterminate and the
result of the intersection to be unstable.

When these cases cannot be avoided, it is recommended, first to
create the intersection between the two surfaces, then to split the
element to cut with the resulting intersection. Doing so, the
position can be properly defined but the instability of the result
relating to the intersection remains.
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Splitting Volumes

Providing the element to be cut is a volume and the cutting element is a volume or a surface, you can choose whether you want the

result of the split to be a surface or a volume. To do so, switch to either Surface or Volume option. This switch only concerns
volumes since the transformation of a surface can only be a surface.

Note that the switch between surface and volume is greyed out when editing the feature.
If the result of the split is a volume, the split is a modification feature.

If the result of the split is a surface, the split is a creation feature.

To have further information about volumes, please refer to the Creating Volumes chapter.

i . Avoid splitting geometry when the intersection between the
£ element to cut and the cutting element is merged with an
edge of the element to cut.
In that case, you can use the Elements to remove and

Elements to keep options to remove the positioning
ambiguity.

When splitting a closed surface or a curve by connex elements, an error message is issued. You need to create a join feature of
non connex elements and cut the closed surface or curve with this join feature.

. The selection of the feature prevails over the selection of the sub-element.

To select a sub-element, you need to apply the "Geometrical Element" filter in the User Selection Filter toolbar.
For further information, refer to the Selecting using a Filter chapter in the CATIA Infrastructure User's Guide.

st
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Trimming Geometry

This task shows how to trim two surfaces or two wireframe elements.

Open the Trim1.CATPart document.

1. Click the Trim icon .

The Trim Definition dialog box appears.

2. Select the two surfaces or two wireframe

elements to be trimmed.

A preview of the trimmed element
appears. You can change the portion to
be kept by selecting that portion.

You can also select the portions to be
kept by clicking the Other side of
element 1 and Other side of element
2 buttons.

3. Click OK to trim the surfaces or wireframe

elements.

The trimmed element (identified as
Trim.xxx) is added to the specification
tree.

Trim Definition

Element 1: [Hl=EE==sa0my

Page 253

Elerment 2; |Mao seleckion

Support:  |Default (Mone)

Elements ko remove: |DeFauII: (Mone)

Elements to keep: |DeFauIt (Mone)

Cther side af element 1

Qther side af element 2

[ Result simplification
[ ] Intersection computation

4 Aukomatic exkrapolation

Erewview l

@ Ok I - Canl:ell
—



http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Trim1.CATPart
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. You should make your selections by clicking on the portions that you want to keep after the trim.

. Please refer to the Splitting Geometry chapter in the case surfaces intersect face edges.

In case the elements to be trimmed are tangent, you are advised to use the Elements to remove and
Elements to keep options to define the portions to be kept or removed.

. Click in the field of your choice to be able to select the elements in the 3D geometry.

. Right-click in the field either to clear the selection or display the list of selected elements.

“lermente to remove —lamentinto. keep

Only the selected portion is removed. Only the selected portions is kept.
All other elements are kept. All other elements are removed.

Elements to remove:

Elements ko keep: IE

=" Create Midpoink
. You can also select a point to define the portion Other si

to keep or to remove. Okher si ~ Create Endpoint

= _reate Point

Result simplification fﬁ i
A contextual menu is available on the D & Bl tlon

Elements to remove and Elements to keep |:| Intersection computs :E?J Create Projection
fields. -

d dukamatic exkrapolakism

o Ok o Cancel I Freview I

. You do not need to select elements to keep if you already selected elements to remove and vice-versa.

? . When trimming wires (curve, line, sketch and so forth) by another wire, you can select a support to
define the area that will be kept after trimming the element. It is defined by the vectorial product of the
normal to the support and the tangent to the trimming element.

This is especially recommended when trimming a closed wire.
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O

In our example, the Sketch composed of two lines
(Sketch.11) is trimmed by the circle (Sketch.10).

Resulting trimmed element without support
selection

Ol D

Resulting trimmed element with support selection

Check the Result simplification button to allow the system to automatically reduce the number of
faces in the resulting trim whenever possible.

Check the Intersection computation button
to create a completely independent element
when performing the trimming operation. In
that case it appears as a separate Intersect.xxx
element in the specification tree.

Uncheck the Automatic extrapolation button
if you do not want the automatic extrapolation
of the elements to trim.

If the Automatic extrapolation button is
unchecked, an error message is issued when
the elements to trim need to be extrapolated,
and the latter are highlighted in red in the 3D
geometry.
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To be able to trim the two surfaces or wireframe
elements, check the Automatic extrapolation
button.
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Creating Boundary Curves

iy

w7 This task shows how to create the boundary curve of a surface.

Open the Boundaries1l.CATPart document.

™ 1. Click the Boundary icon ‘%

Boundary Definition

Propagation type:IPnint conkiruity "’I

The Boundary Definition dialog

box appears. Surface edge: Mo selection
Lirnit1 : [Mao selection
Lirnit2: |Mo selection

— & Cancel I Presview I

2. Use the combo to choose the Propagation type:

. Complete boundary: the selected edge is propagated around the entire surface boundary.

. Point continuity: the selected edge is propagated around the surface boundary until a point
discontinuity is met.

. Tangent continuity: the selected edge is propagated around the surface boundary until a tangent
discontinuity is met.

. No propagation: no propagation or continuity condition is imposed, only the selected edge is kept.

You can now select the propagation type
before selecting an edge.

3. Select a Surface edge.

The boundary curve is displayed according
to the selected propagation type.

No propagation Tangent continuity


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Boundaries1.CATPart
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Point continuity Complete boundary
4. You can relimit the boundary curve by means of two elements.

.~ If you relimit a closed curve by means of only one element, a point on curve curve for example, the
"I closure vertex will be moved to the relimitation point, allowing this point to be used by other features.

5. Click OK to create the boundary curve.

The curve (identified as Boundary.xxx) is added to the specification tree.

Boundary Definition EHE

Fropagation tupe:

) . If you select the surface directly, the Surface edge: |5urfan:e.1
i Q ' Propagation type no longer is available,
_ as the complete boundary is Lirnit1: |5urfan:e.'|'x"-.-"erte:-:.'|
automatically generated. e
Lirmit2: | Surface T5Wertex 2
_— 9 concel | _preview |
it

Provided the generated boundary
curve is continuous, you can still
select limiting point to limit the
boundary.
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it

Using the arrows you can then
invert the limited boundary.

Limitl

Skt

i it

N

If you select a curve which has an open contour, the Propagation type becomes available: choose the
No Propagation type and select the curve again. The extremum points will define the boundary curve.

. You cannot copy/paste a boundary from a document to another. If you wish to do so, you need to
copy/paste the surface first into the second document then create the boundary.

L
i
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Extracting Geometry

I . . .
{T} This task shows how to perform an extract from elements (curves, points, solids, volumes and

so forth).

This may be especially useful when a generated element is composed of several non-connex
sub-elements. Using the extract capability you can generate separate elements from these sub-
elements, without deleting the initial element.

il

Open the Extractl.CATPart document.

ﬂ 1. Select an edge or the face of an element.

The selected element is highlighted.

2. Click the Extract icon @

Extract Definition B 2

The Extract Definition dialog Propagation bype:|Ma propagation

Point conkinuity
Tangent conkiruity
i_ury akure conkinuit

Extracted JRgE=E

box is displayed.

In Part Design workbench, the Extract L] Zomplementar
capability is available as a contextual [ Fed .
command named Create Extract that Federation

?‘/eOauthfens ad(i;;?;; ;rooxn;sSketch-based Curvature Threshold I 0.95 E

3. Choose the Propagation type: ‘q o I & Cancel l P l

. Point continuity: the extracted
element will not have a hole.



http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Extract1.CATPart
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. Tangent continuity: the extracted
element will be created according to
tangency conditions.

. Curvature continuity: the extracted
element will be created according to
curvature conditions.

Define a Curvature Threshold value.
For a curvature discontinuity: the
value is a ratio between 0 and 1 which
is defined as follows:

if |JRho1-Rho2]|]| / ||Rho2|| < (1-r)/r
where Rhol is the curvature vector on
one side of the discontinuity, Rho2 the
curvature vector on the other side,
and r the ratio specified by the user;
then the discontinuity is smoothed.

For example, r=1 corresponds to a
continuous curvature and r=0.98 to
the model tolerance (default value). A
great discontinuity will require a low r
to be taken into account.

| & | The extracted element must be a wire.

. No propagation: only the selected
element will be created.

4. Click OK to extract the element.

The extracted element (identified as Extract.xxx) is added to the specification tree.
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“«> You can select a volume as the element

If you extract an edge that you want

to propagate, and there is an

ambiguity about the propagation side,

a warning is issued and you are

prompted to select a support face. In
this case, the dialog box dynamically

updates and the Support field is
added.

The Complementary mode option,

once checked, highlights, and

therefore selects, the elements that
were not previously selected, while
deselecting the elements that were

explicitly selected.

Version 5 Release 14

Extract Definition
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2

Propagakion type:lF‘nint conkinuiky

Extracted |F'|:u:l=;el:. 1'Edge. 1

Suppork @ e A= R = =
[] Complementary mode
[ ] Federation

Curvature Threshold I 0,95

o Cancel I

=

Preview l

Check the Federation button to generate groups of elements belonging to the resulting
extracted element that will be detected together with the pointer when selecting one of its
sub-elements. For further information, see Using the Federation Capability.

"l to be extracted.
- To do so, you can either:

1. select the volume in the
specification tree, or
2. use the User Selection Filter

toolbar and select the Volume

Filter mode.

For further information, refer to

the Selecting Using A Filter
chapter in the CATIA
Infrastructure User's Guide.

In both cases, the result of the
extraction is the same whatever

the chosen propagation type.
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i

In a .CATProduct document containing several parts, you can use the extract capability in
the current part from the selection of an element in another part, provided the propagation
type is set to No Propagation.

In this case, a curve (respectively a surface or point) is created in the current part if the
selected element is a curve (respectively a surface or point); the Extract parent therefore
being the created curve (respectively the surface or point).
Note:

o if another propagation type is selected, the extraction is impossible and an error

message is issued.

o when editing the extract, you can change the propagation type as the parent belongs to
the current part.

In the current model, if you select an element using the Tangent or Point continuity as the
Propagation type, a warning is issued and you have to select No propagation instead.

If the selected element has a support face and is not a surface, even though the
Complementary mode option is checked, the Complementary mode will not be taken into
account for the extraction and the option will therefore be inactive. After the extraction, the
option will be available again.

When the result of an extract is not connex (during creation or edition) due to naming
ambiguity, you can now select the part to keep to solve the ambiguity.

You cannot copy/paste an extracted element from a document to another. If you wish to do
so, you need to copy/paste the initial element first into the second document then perform

the extraction.
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Extracting Multiple Edges

1% This task shows how to extract a subpart from a sketch to generate geometry from only one of
*1“/ the sketch's elements.

Open the Extract2.CATPart document.
= It contains a sketch composed of several elements.

i 1. Click the Multiple Edge Extract Sketch Extract HE
icon % from the Extracts selected object | Propagation tupe
toolbar.

The Extract Definition dialog box

L | k
is displayed. I I _ —I
Lielete zub element entry line I

w 0K - Cancell Previgw I

[N
O

2. Select the element(s) you want to

extract from the sketch.

The selected element(s) is

highlighted.

—

To remove one of the selected element, select it from the list then click the Delete sub-
element entry line button.
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3. Click OK to extract the element.

The extracted element (identified as Extract.xxx) is added to the specification tree and can be
used as any regular geometry.

You cannot copy/paste an extracted element from a document to another. If you wish to do so,
you need to copy/paste the initial element first into the second document then perform the
extraction.

h.



Generative Shape Design & Optimizer Version 5 Release 14 Page 266

Creating Bitangent Shape Fillets

=+ This task shows how to create a shape fillet between two surfaces.
w7 The fillet surface is obtained by rolling a sphere between the selected surfaces.

Open the ShapekFilletl.CATPart document.

Er 1. Click the Shape Fillet icon Fillet Definition 2

ﬁ.;:;?i . Fillek tvpe: IEiTangent Fillet j

The Fillet Definition dialog box Suppart 1: il ey

o Trim suppart 1

appears.
Suppork 2: |N|:| selection
2. Choose the BiTantent Fillet < Trim suppart 2
ype. Radius: I-M E L.,
Extremities: | Smookh j
Haold Curve: |r~1|:. selection
Spine: |I"-.I|:| selection

Law Relimiter 1: |I"-.I|:| selection

Law Pelimiter 2 |N|:| seleckion

Faces to keep:  |Default (None) @

@ Ok - Cancell Freview l

‘.

3. Select a surface as the first

support element.

4. Select another surface as the

second support element.

Constant Radius Fillet

1. Enter the value of the

fillet Radius.

Up to four fillet
locations may be
possible.

To help you decide
on the location an
arrow is displayed
on each selected
surface. You can
click on the arrows
to specify the
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desired fillet
location.

2. Click Preview to see

the filleted surface.

Variable Radius Fillet

With Spine and Hold Curve

3% -Open the ShapeFillet3.CATPart
= document.
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-~ _You can generate a variable bi-tangent
"8 radius fillet by selecting a Hold curve.

~In this case, you need to select a
previously defined limiting curve that
will control the fillet radius, and a
previously defined spine that defines the
planes in which the filleted surface
section will pass. Both these curves
must be larger than the surfaces
involved, and the Hold curve must lie on
one of these initial surfaces. The
resulting filleted surface is tangent to
the initially selected surfaces and limited
by the hold curve.

. The Radius field is deactivated as
the hold curve defines the variable
radius.

. The Spine curve can be close or
open.

| ri"; ' The Hold Curve and Spine options are
=" only available with the Generative
Shape Design 2 product.

' See also Creating a variable bi-tangent
circle radius fillets using a spine.

| -

Q' with Laws and Relimiters
The Law button becomes available

when the Spine field is filled in.

g . Open the ShapeFillet3.CATPart
= document.

- 1. Select two surfaces.

Y 2. Select Line.1 as the spine.

' Law relimiters are displayed on
each extremity of the spine to
delimit the radius law range.
Manipulators enable you to
move them along the spine.

aw Relimiter 2

-~ You can use a close spine, in that case,
| Q ‘only the Law relimiter 1 field is
enabled.

With Basic or Advanced Law
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3. Click the Law... button to Law Defificie - 2] x|
display the Law Definition dialog

box. The 2D viewer enables you
to previsualize the law evolution
before applying it.

4. Enter Start and End values.

5. Choose the law type to be

applied to the pitch.
Four law types are available:

a. Constant: a regular law,
only one value is needed.

b. Linear: a linear
progression law between the
Start and End indicated
values

c. S type: an S-shaped law
between the two indicated
values. The pitch distance will
vary between these two pitch
values, over the specified
number of revolutions. . I'm
d. Advanced: allowing to Start value:
select a Law element as
defined in Creating Laws.

L 2

=

End walue: I i

Law element: |Nn:| selection
The Law Viewer allows you

Law bype
to: @ Constant ) Linear ) Stype () Adwvanced () Implicit
- visualize the law evolution [ 1nverse law

and the maximum and

Close l
minimum values, .

- navigate into the viewer by

panning and zooming (using
to the mouse),

- trace the law coordinates by
using the manipulator,

- change the viewer size by
changing the panel size

- reframe on by using the
viewer contextual menu

- change the law evaluation
step by using the viewer
contextual menu (from 0.1
(10 evaluations) to 0.001

(1000 evaluations)).
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«™ You can check the Inverse law button
I /to reverse the law as defined using the

b 1T

above options.

With Implicit Law and Relimiters
e. Implicit: allowing the
selection of points on the
spine the association of
values for these points.

- Select points on the spine. . .
e e ML | Paints | Radius |

extremities (relimiters) are 1 Paint. 2 Tram
selected. 2 Paoink.3  1rmm
- Define a radius for each
point. For instance, set 30mm
for Point.2 and 60 for Point.3.
The radius law applies

between these two points. Radius; |Dmm
The radius values are
interpolated into a curvature Inkerpaolation Mode: ILinear j

continuous radius law defined
over the whole spine curve.

- Create a third point between Nurn | Paints | Radius |
P0|r_1t.2 and Point.3 with a 1 Point.2  30mm
radius of 90mm. 5 Foint.4  S0mm

- Define the Interpolation o

Mode: Linear (straight 3 Point.3 &0mm
interpolation) or Cubic
(smooth interpolation). Here
we chose the Linear mode.

6. Click Close to return to the Fillet
Definition dialog box.

7. Click Preview to see the filleted
surface.

. The spine curve must must be curvature continuous.
. At least two points must be selected on the spine.

. If the spine is closed, only one point is selected.

. You can edit a point, by right-clicking it and choosing the Edit Point contextual item.

. You can add a point by right-clicking and choosing the Create Point contextual item.

. Points are automatically reordered in the list, according to their ratio on the spine.

BiTangent Fillet with Multi-
ribbons

The Faces to keep option lets you
manage multi-ribbons.

Open the ShapeFillet2.CATPart
document.
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1. Select two surfaces.

E 2. Set the Radius value as 20.
3. Click Preview. /

Update Error - x|

As you selected two ribbons, an error Q Fillet.2: Multi ribbon operator:

& single operation cannok process more than one ribbon,

message pops up asking you to process Process each ribbon in a separate operation,

each ribbon in a separate operation.

Ik

4. Click OK in the dialog box.

The solutions are shown in
red.

5. In the Faces to keep field,
select the face(s) you want to
keep to create the shape fillet.

6. Click Preview to see the filleted
surface.

Q The Multi-Output capability is available.

You can uncheck any of the Trim support check buttons. In this case, the support element involved will not be
trimmed and assembled to the filleted surface.

By default, both trimming check buttons are checked, thus relimiting both support elements.
In the examples below, we changed the filleted surface's color to better visualize it.

b 1
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With only one support element trimmed With both support elements trimmed

& The Trim option is only available with the Generative Shape Design 2 product.

5. Use the combo to choose the desired type of extremity for the fillet:

. Smooth: a tangency constraint is

: ) Straight: no tangency constraint is imposed at the connecting point
imposed at the connection between

the fillet surface and the support between the fillet and the initial supports, generating sometimes a
surfaces, thus smoothing the
connection sharp angle.

. Maximum: the fillet surface is
limited by the longest selected
support's edge

Minimum: the fillet surface is limited by the shortest selected
support's edge.
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R 10

6. Click OK to create the shape fillet.

The surface (identified as Fillet.xxx) is added to the specification tree.

= . In case the selected supports are partially tangent, it is advisable to create an edge fillet.

. Parameters can be edited in the 3D geometry. To have further information, please refer to the Editing
Parameters chapter.

. Stacking commands is available.
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Creating Tritangent Shape Fillets

i This task shows how to create a shape fillet between three surfaces.
) The fillet surface is obtained by rolling a sphere between the selected surfaces. It involves the removal
of one of the three faces selected.

Open the ShapefFillet4.CATPart document.

Fillet Definition e by

E 1. Click the Shape Fillet icon ﬁ::gl

Fillet tvpe: ITriTangent Fillet j

The Fillet Definition dialog box

appears. Suppork 1: Mo seleckion
o Trim suppork 1
2. Choose the Tritangent Fillet Type. |2Upport & Mo selection

o Trim suppork 2

Suppork to remove: |N|:| selection

Extremities: ISmu:u:ul:h j

w OF l - Cancell Brewiew l

3. Select a surface as the first support

element.

4. Select another surface as the

second support element.

5. Select the surface to be removed.
The fillet will be tangent to this

face.

Up to six fillet locations may be
possible.

To help you decide on the
location an arrow is displayed on
each selected surface. You can
click on the arrows to specify the
desired fillet location.



http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/ShapeFillet4.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 275

6. Click Preview to see the filleted

surface.

« = You can uncheck any of the Trim support check buttons. In this case, the support element involved
" I ' will not be trimmed and assembled to the filleted surface.
By default, both trimming check buttons are checked, thus relimiting both support elements.

With only one support element trimmed With both support elements trimmed

| & ' The Trim option is only available with the
- Generative Shape Design 2 product.

7. Use the combo to choose the
desired type of extremity for the

fillet:



Generative Shape Design & Optimizer Version 5 Release 14 Page 276

Smooth: a tangency constraint is
imposed at the connection between the
fillet surface and the support surfaces,
thus smoothing the connection

7

Smooth fillet

v

Straight fillet

Straight: no tangency constraint is
imposed at the connecting point
between the fillet and the initial
supports, generating sometimes a

sharp angle.

Maximum: the fillet surface is limited
by the longest selected support's edge

Maximum fillet
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. Minimum: the fillet surface is limited
by the shortest selected support's
edge.

Minimum fillet

8. Click OK to create the shape fillet.

The surface (identified as Fillet.xxx) is added to the specification tree.

f . In case the selected supports are partially tangent, it is advisable to create an edge fillet.

Parameters can be edited in the 3D geometry. To have further information, please refer to the
Editing Parameters chapter.

. Stacking commands is available.
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| . . . .
f'll}- Edge fillets are useful to provide a transitional surface along a sharp internal edge of a surface.

This task shows how to create a constant radius fillet along the internal edge of a joined surface.
The fillet surface is obtained by rolling a sphere over the selected edge.

. Keeping Edges
. Limiting Fillets

. lgnoring Edges

Version 5 Release 14

Creating Edge Fillets

. Trimming Overlapping Fillets

. Filleting Volumes

Open the EdgeFilletl.CATPart document.

E’ 1. Click the Edge Edge Fillet Definition EE

Fillet icon ;} .

The Edge Fillet
Definition dialog

box appears.

@ 0K I - Ear‘u::ell Fresizi I

2. Select the edge

to be filleted.

You can also
select a face,
provided there
is no
ambiguity as
to the edge(s)

to be filleted.

Suppart; |.J|:|ir'|.'|

E xtremities: ISn'u:n:uth j
R adiuz: |5|TIITI E

Object(=] to fillet: TR

Fropagation: ITangenn::j,l j
L] Trimn ribbons

4 Trim support

Mores I
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3. Use the combo to select the desired type of extremity for the fillet:

. Straight: no tangency constraint is imposed at the connecting point between the fillet and the initial
support, generating sometimes a sharp angle

. Smooth: a tangency constraint is imposed at the connection between the fillet surface and the support
surfaces, thus smoothing the connection

. Maximum: the fillet surface is limited by the longest selected edge

. Minimum: the fillet surface is limited by the shortest selected edge

(Refer to Shape Fillets)

4. Enter the value
of the fillet

Radius.

A preview of the

fillet appears.

5. You can choose the Propagation type:

. Tangency: the fillet is propagated up to the first edge that is not continuous in tangency.

. Minimal: the fillet is propagated up to the first geometric limitation.

| f ' Use the More>= button to access further options: Edge(s) to keep, Limiting element, and Blend corner.

6. Click OK to
create the fillet

surface.

The surface
(identified as
EdgeFillet.xxx)
is added to
the
specification
tree.

| ? ' Check the Trim support elements option to relimit the support elements and assemble them to the fillet.
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Keeping Edges

You may also need to
explicitly indicate edges
that should not be
filleted, if a radius is too
large for example. In
this case you cannot
select boundary edges to
be kept, but only
internal edges, i.e.
edges limiting two faces.

Open the
EdgeFillet2.CATPart
document.

Version 5 Release 14

Edge Fillet Definition

To do this, proceed as
above, but once you
have selected the edge
to be filleted, click the
More to expand the
dialog box, then click the
Edge(s) to keep field
and select the edge you
wish to keep.

Page 280

Support: |J|:|ir|. 1
Exkremities: ISm-:u:uth j
Fadius: |45mm E

Object{s) to Fillet:

Edae(s) to keep: IND selection

Lirniting elemenkis):

Mo selection

Blend corner(s) l N selection

[

Propagation: ITangency
(] Trim ribbons

o Trim suppork

L.

CATIA displays this edge
in pink, meaning that it
will not be affected by
the fillet operation.

Then, click OK to create
the fillet surface.

Limiting Fillets

Sethack distance: I 10rmm

@ Ok l o Cancell

Previgw I

While creating the fillet, you can limit it by selecting a surface that intersects it completely:

If you have difficulties selecting the edge, use the up/down arrows to display the preselection navigator.
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- 1. Once the edge to
) be filleted has
' been selected,
and the radius
keyed in, click
Preview then the
More=>= button.

2. Click in the
Limiting
element(s)
field, then select
the trimming
element(s).
These elements
can either be
surfaces, planes,
or points on
edges.

An arrow
indicates
which portion
of the fillet is
to be retained.

J ? .« You can use or more limiting elements.

. You can define a limiting element just by clicking a point on one of the selected edges to be filleted.

3. Click on this
arrow to inverse
it, if needed, to
retain the

opposite side of

the fillet.

4. Click OK to
create the limited

fillet.

In the
illustration,
the limiting

surface has

been hidden.
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You can create limiting
elements just by clicking
on the edge to be
filleted.

The application displays
this element as a blue
disk.

Edge to be
filleted

Make sure that the
limiting element is not
larger than the initial
element, as illustrated
here. In this case,
decrease the size of the
limiting element as
prompted by the
warning message.

L

You can select planes or
points as limiting
elements.

Points must be located - P E o

k- =
on the edge to be filleted Point Definition i —I—I
and they must have :
been created using the Foint bype: |On curve - I

On curve option
available in the Point
Definition dialog box.

Ignoring Edges

When the update
process detects that
sharp edges (edges are
considered as sharp
when the angle between
the two faces is greater
than 0.5 deg) interrupt
fillet operations, it is
possible to continue
filleting just by selecting
an edge adjacent to the
edge to be filleted. In
the example below, the
application displays the
edge causing trouble in
yellow:
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An error message is
issued, prompting you to
select an edge adjacent
to the filleted edge. Just
by selecting the edge to
the right of the
previewed fillet, the
application can then
compute the whole fillet

properly:

Trimming Overlapping Fillets

In some cases, fillets may be overlapping. The Trim ribbons option lets you solve this by trimming the fillets
where they overlapping.

g Open the EdgeFillet3.CATPart document.

Er 1. Click the Edge

Fillet icon i}

and, using the

L
S
Ctrl key, select L
the edges at the .' ‘@
b

A

base of the
cylinder and the .
one along the '\

vertical surface.

2. Click Preview.

The two fillets
clearly
overlap.
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3. In the Edge Fillet
Definition dialog

box, check the

Trim ribbons h
option and click '

OK.

| f ' Note that the Trim ribbons option is available with the Tangency propagation mode:

\

. In Minimal mode,
the Trim ribbons
option is grayed, as
it is implicitly active.
The results would be
trimmed fillets, and
no propagation.

. In Tangency mode,
with the Trim
ribbons option
unchecked, the fillets
intersect, with no
trimming, and the
propagation is
performed.
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]

. In Tangency mode, n
with the Trim é" -
ribbons option 4
checked, the fillets ' ‘
are trimmed and the o 1
propagation is
performed.

Filleting Volumes

1 Open the FilletingVolumes1.CATPart document.

1. Click the Edge

Fillet icon

The Edge Fillet
Definition dialog

box appears.

2. Select the edge

to be filleted.

3. Set the Radius

to 10mm.

4. Click OK to
create the fillet
volume.

! ri";' Extremities and Trim support options are grayed out, they cannot be used with volumes.
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Note that the selection of the feature prevails over the selection of the sub-element.
To select a sub-element, you need to apply the "Geometrical Element” filter in the User Selection Filter toolbar.
For further information, refer to the Selecting Using A Filter chapter in the CATIA Infrastructure User's Guide.

s 'a-'q' v
Srae g
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Creating Variable Radius Fillets

This task shows how to create a variable radius fillet. In this type of fillet, the radius varies at
‘rl=", selected points along a selected edge.
*I The fillet surface is obtained by rolling a sphere, which radius would vary, over the selected
edge.

Limiting Fillets
. Trimming Overlapping Fillets

. Filleting Volumes

Open the FilletVariableRadius1.CATPart document.

™ 1. Click the Variable Radius Fillet liliniaia G K E3
icon ":'?'1;] . Support: ||:I|:|3-35urfan:e.1
The Variable Edge Fillet dialog Esiemies: Siisel j
i 15
box appears. Radius: frim E
Edgelz] o fillet:  RNEE
Fropagation: Tangency j
[ Trim ribbons
Faints: | 2 Vertices
Yariation: I Cubic j

= Trirn gupport

M ores > I

w Cancel I Preview I

2. Select the edge to be filleted and

click Preview.

The system detects the two
vertices and displays the default

radius value.
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3. Use the combo to select the desired type of extremity for the fillet:

. Straight: no tangency constraint is imposed at the connecting point between the fillet and

the initial support, generating sometimes a sharp angle.

. Smooth: a tangency constraint is imposed at the connection between the fillet surface and

the support surfaces, thus smoothing the connection

. Maximum: the fillet surface is limited by the longest selected edge

. Minimum: the fillet surface is limited by the shortest selected edge

(Refer to Shape Fillets)

4. You can also choose the propagation type:

. Tangency: the fillet is propagated up to the first edge that is not continuous in tangency.

. Minimal: the fillet is propagated up to the first geometric limitation.

5. To add an additional point on the
edge to make the variable radius
fillet, click the Points field and

select a point on the edge.

6. Enter a new Radius value for this

point.

7. Set the Propagation mode to
Cubic to obtain a smooth
transition from one radius to

another.
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“.

8. Click OK to confirm the operation.

This is the fillet you would obtain using
the Linear propagation mode. In this
case there is a straight transition from
one radius to another.

Limiting Fillets

Version 5 Release 14

The surface (identified as EdgeFillet.xxx) is added to the specification tree.
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This option is only available with the Generative Shape Design 2 product.

While creating the fillet, you can limit it by selecting an element (plane or surface) that
intersects it completely:

1. Once the edge to be filleted has been selected, and the radius keyed in, click Preview

then the More>== button.

¥ariable Edge Fillet

Support: | CloseSurface. 1 Edgeis) ko keep: | Mo selection
Exkremities: amoth j [ Circle Fillet
Radius: 15mm |ﬁ Spine IMo selection
Edge(s) to fillt: -

_ Limiting elementis): h selection
Propagation: Tangency j
[ Trim ribbons Elend corner(s) .I Mo selection
Foinks: |2 Werkices

Wariakion: ICuI::in: j

< <l ess I

A Trim suppork

Setback distance: I 10mini

o Cancel l

Previem l
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2. Click in the Limiting element(s)
field, then select the trimming
element(s). Here we chose
Extrude.7.

These elements can either be
surfaces, planes, or points on

edges.

An arrow indicates which
portion of the fillet is to be
retained.

If needed, you can click on this
arrow to inverse it, to retain
the opposite side of the fillet.

{Q . It is possible to use one or more limiting elements.

. You can define a limiting element just by clicking a point on one of the selected edges to be
filleted.

3. Click OK to create the limited

fillet.

In the illustration, the limiting

surface has been hidden.
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. You can create limiting elements just
? by clicking on the edge to be filleted.

The application displays this element as a
blue disk.

. You can select points as limiting elements. These points must be located on the edge to be
filleted and they must have been created using the On Curve option available in the Point

Definition dialog box.

. You can also define variable radius fillets on closed edges.

However, the application defines a default vertex on closed edges when applying the Edge Fillet
command. To define the fillet, you need to remove this vertex first of all, then use 3D points
only.

Note that the Linear variation mode is not valid for closed edges or closed sets of edges that
are continuous in tangency. In these cases, the Cubic mode is automatically applied.

. Check the Trim support elements option to relimit the support elements and assemble
them to the fillet.

I-i-, This option is only available with the Generative Shape Design 2 product.

Trimming Overlapping Fillets

. In some cases, fillets may be overlapping. The Trim ribbons option lets you solve this by
trimming the fillets where they overlapping. For further information on this option, refer to
Trimming Overlapping Fillets.
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. Make sure the support involved does
not present any sharp edge, because
the fillet would be relimited, and may
yield unexpected results, or could not
be computed. For example, in the
illustration, the fillet cannot be
propagated along the whole edge
because the fillet is stopped onto the
vertical edge.

In this case, you should try to
remove this discontinuity by either
filleting the sharp edge or modifying
the support surfaces.

. Use the More== button to display further options:
o the edge that should not be filleted (see Edge Fillet)

o the circle fillet using a spine (see Variable Radius Fillet Using a Spine)

o the Blend corner(s) option (see Reshaping Corners).

i & . The Circle Fillet and the Blend Corner options are only available with the Generative Shape
— Design 2 product.

Filleting Volumes

g 1 Open the FilletingVolumes1.CATPart document.

i/ 1. Click the Variable Radius Fillet

icon ‘@-

The Variable Edge Fillet dialog

box appears.
2. Select the edge to be filleted.

3. Set the Radius to 10mm.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/FilletingVolumes1.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 293

4. Click OK to create the fillet

volume.

: @' "The Trim support option is grayed out, it cannot be used with volumes.

Note that the selection of the feature prevails over the selection of the sub-element.

To select a sub-element, you need to apply the "Geometrical Element" filter in the User
Selection Filter toolbar.

For further information, refer to the Selecting Using A Filter chapter in the CATIA Infrastructure
User's Guide.
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Creating Variable Bi-Tangent Circle Radius
Fillets
Using a Spine

i, This command is only available with the Generative Shape Design 2 product.

This task shows how to create a variable bi-tangent circle radius fillet on an edge or
consecutive edges that do not present any tangency continuity. The propagation along the
edge(s) can be done smoothly when selecting a spine along which an arc of circle is slid.
Cutting the resulting fillet surface by a plane normal to the spine would result in a circle of the
specified radius value.

Using this type of radius may help solve twisted fillets created when using any other type of
fillet.
Open the FilletVariableRadius2.CATPart document.

= To find out more on variable radius fillets, refer to Variable Radius Fillets.

™ 1. Click the Variable Radius Fillet icon  lilialiaiba |
é@ . Support: |-.||:|in.1
e =
2. Select the edge(s) to be filleted and ST e Sl J
iz 20
click Preview. Radius: E
Edgelz] tofillet:  [lalsE
The Variable Edge Fillet dialog box Fropagation: T angency j
appears. L
PP [ Trim ribbons
Foints: | 2 Vertices
YYariahion: I Cubic: j

2 T zupport

@ 0K - Eancell Freview I
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The fillet is previewed on the
geometry.

3. Change the radius value to 50mm.

4. Expand the Variable Edge Fillet dialog box and check the Circle Fillet option:
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Yariable Edge Fillet : 7| x|
Suppart: [Jain 1 Edge(s)tokeep:  |Mo selection
Eremitics | Smoath S Circle Fillet
Radius: |5':||Tl“" B lspine - Ito selection
let: -
Ef:;;ii;::lm Iat‘f j Lirniting element{s): APl
[ Trimn ribbans Elend corner(s) lI Mo selection
Foinks: |2 Wertices
[ ICuI::in: j Setback distance: |1':'|'|'"Tl |ﬁ

" Trim sUppork

<<l ess ]

: W 0K o Cancel Preview
- : 1

5. Select the line as a spine.

6. Click OK to create the variable fillet.

The surface (identified as EdgeFillet.xxx) is
added to the specification tree.
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+» « The same operation without checking the
I Circle Fillet option would have led to the
following fillet:

. You can use any curve as a spine, provided it covers all selected edges, i.e. it is longer than
the set of selected edges.

. In some cases, fillets may be overlapping. The Trim ribbons option lets you solve this by
trimming the fillets where they overlapping. For further information on this option, refer to
Trimming Overlapping Fillets.

. Use the More>== button to display further options:
o the edge that should not be filleted (see Edge Fillet)

o the circle fillet using a spine (see Variable Radius Fillet Using a Spine)

o the Blend corner(s) option (see Reshaping Corners).

4
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s

Creating Face-Face Fillets

This task shows how to create a face-face fillet.

=7/ The fillet surface is obtained by rolling a sphere, which radius is larger than the distance

=

between the selected elements, between the selected surfaces.

You generally use the Face-Face fillet command when there is no intersection between the
faces or when there are more than two sharp edges between the faces.

. Limiting Elements
. Hold Curve

Filleting Volumes

Open the FaceFilletl.CATPart document.

1. Click the Face-Face Fillet Face-Face Fillet Definition EE
icon @ Support; J.Jain.1
o -
The Face-Face Fillet Definition SAlEmilEs: 0Tl J
s 15mm
dialog box appears. Fiadius: E
Faces tafilet: |2 Faces

2. Select the two Faces to i
o Trm support

fillet.

@ 0k | & Cancel | Preview |

3. Select the Extremities type,
that is the relimitation mode.

Straight: no tangency constraint is imposed at the connecting point between the fillet and
the initial support, generating sometimes a sharp angle

Smooth: a tangency constraint is imposed at the connection between the fillet surface and
the support surfaces, thus smoothing the connection

. Maximum: the fillet surface is limited by the longest selected edge

Minimum: the fillet surface is limited by the shortest selected edge

(Refer to Shape Fillet)
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4. Enter a radius value in the
Radius field if you are not
satisfied with the default one.

This value must be greater

than 0.

5. Click Preview.

6. Click OK.

The faces are filleted. This r
fillet is indicated in the
specification tree.

Check the Trim support elements option to relimit the support elements and assemble them
to the fillet.

Limiting elerment| Mo selection

i i >> . 1
7. Click the More== button Hald Curve | Mo selection

Spine : | Mo selection

Limiting Elements

While creating the fillet, you can limit it by selecting an element (plane or surface) that
intersects it completely in the Limiting element field prior to selecting the trimming element.
For further details, refer to Limiting Fillets.

,fi"-, This option is only available with the Generative Shape Design 2 product.

Hold Curve

This option is only available with the Generative Shape Design 2 product.

[=

Instead of entering a radius value, you can use a "hold curve" to compute the fillet. Depending
on the curve shape, the fillet radius value is then more or less variable.
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1. Select both faces as shown
then Join.2 as the hold curve.

The curve must be sketched
on one of the selected faces.

2. Select Sketch.4 as the spine.
The spine provides a better
control of the fillet.

To compute the fillet, the
application uses circles
contained in planes normal
to the spine. It is then
possible to control the
shape of the fillet.

The spine can be a wireframe element or a sketcher element.

3. Preview the fillet.

4. Repeat the operation and
select Sketch.3 as the spine.

5. Click OK to create the fillet.

| f ' For more information, please refer to the CATIA V5 Part Design documentation.

Filleting Volumes

g 1 Open the FilletingVolumes1.CATPart document.
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1. Click the Face-Face Fillet

icon @

The Face-Face Fillet Definition

dialog box appears.

2. Select the two Faces to

fillet.

3. Set the Radius to 10mm.

4. Click Preview.

5. Click OK to create the fillet

volume.

: &' 'Extremities and Trim support options are grayed out, they cannot be used with volumes.

Note that the selection of the feature prevails over the selection of the sub-element.

To select a sub-element, you need to apply the "Geometrical Element" filter in the User
Selection Filter toolbar.

For further information, refer to the Selecting Using A Filter chapter in the CATIA Infrastructure

User's Guide.
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Creating Tritangent Fillets

i, This option is only available with the Generative Shape Design 2 product.

I H - -
{T} This task shows how to create a tritangent fillet.

The creation of tritangent fillets involves the removal of one of the three faces selected, as the
fillet surface is obtained by rolling a sphere, which radius is automatically computed to be
larger than the removed surface, between the selected surfaces.

Open the Tritangentl.CATPart document.

T 1. Click the Tritangent Fillet Tritangent Fillet Definition |
ﬂ icon. Support: |E:-:tru-:|e.'|
e =
The Tritangent Fillet Definition EeEnlEs ISmDDth J

_ Faces tofilet |2 Faces
dialog box appears.

Face to remowve: |8 eEa= el gl

2. Select the two Faces to fillet. o Trim support

w 0K I w LCancel Fresview I

3. Select the Extremities that is

the relimitation mode:

. Straight: no tangency constraint is
imposed at the connecting point

between the fillet and the initial

support, generating sometimes a

sharp angle.

Smooth: a tangency constraint is imposed at the connection between the fillet surface and
the support surfaces, thus smoothing the connection

. Maximum: the fillet surface is limited by the longest selected edge

Minimum: the fillet surface is limited by the shortest selected edge

(Refer to Shape Fillets)
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4. Select the Face to remove.

The fillet will be tangent to this

face.

5. Click OK.

The faces are filleted. The
creation of this fillet is
indicated in the specification
tree.

/ Q .« Check the Trim support elements option to relimit the support elements and assemble
them to the fillet.

. While creating the fillet, you can limit it by selecting an element (plane or surface) that
intersects it completely. This capability is available when clicking the More>> button, and
clicking within the Limiting element field prior to selecting the trimming element. For
further details, refer to Limiting Fillets.

Filleting Volumes

g 1 Open the FilletingVolumes2.CATPart document.

h ' 1. Click the Tritangent Fillet

E icon.

The Tritangent Fillet Definition

dialog box appears.

2. Select the two Faces to fillet.



http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/FilletingVolumes2.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 304

3. Select the Face to remove.

The fillet will be tangent to this

face.

4. Click OK to create the fillet

volume.

i\" Extremities and Trim support options are grayed out, they cannot be used with volumes.

Note that the selection of the feature prevails over the selection of the sub-element.

To select a sub-element, you need to apply the "Geometrical Element" filter in the User
Selection Filter toolbar.

For further information, refer to the Selecting Using A Filter chapter in the CATIA Infrastructure

User's Guide.
oy
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Reshaping Corners

I~ Sometimes, when filleting, you can see that corners resulting from the operation are not
W satisfactory. This capability lets you quickly reshape these corners.

Open the BlendCornerl.CATPart document.

™ 1. Click the Edge Fillet icon %]
and fillet the edges as shown

using 5 mm as the radius value.

This option is available through the
Variable Radius Fillet command ﬁ@ t00.

_,?' Be careful when selecting edges as the

L3 order of selection affects the final shape
of the fillet. This explains why you may
sometimes encounter error messages
when filleting.
To obtain the shape we need for our
scenario, please select the edges counter-
clockwise.

2. Taking a closer look at the corner,
you can notice that the edges

need to be rounded again.

3. After launching the Edge Fillet dialog box to edit the fillet, click the More>>= button to

access additional options.
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4. Click the Blend corner(s) button | Elend E!:a[ﬂﬁﬂ&] IM

to detect the corner to reshape. _
Sethack distance: I1 Ornrn =

In our example, only one corner is

detected. The application shows it

in the geometry area (3D text).

7

f I When the application detects several corners, it is not possible to reshape just a few of them:
all of them will be edited.

The setback distance field determines for each edge a free area measured from the
vertex along the edge. In this area, the system adds material so as to improve the
corner shape.

5. Enter a value in the setback distance field. For example, 13.

6. Click Preview to examine the

result.
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To edit the distance for the top edge,
click 13 and enter 22 as the new value in
the Setback distance field.

7. Repeat the operation for the edge

below using the same distance

value.

8. Click OK to confirm the operation. The corner is reshaped.

i
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Translating Geometry

This task shows you how to translate one, or more, point, line or surface element.

Open the Translatel.CATPart document.

ﬂ 1. Click the Translate icon

.

The Translate
Definition dialog box
appears as well as the
Tools Palette.

Translate Definition 7| %]
Wector Definition: IDirectiDnJ distance j
Element: Mo seleckion

Direction; |N|:| seleckion
Distance: I':"TIITI =

Hide"Shaw initial element ]
Result: @ Surface ) Volume
[ ] repeat object after QK

w» oK l - Cancell Freyiew l

2. Select the Element to be translated.

3. Select the Vector Definition.

Direction, distance

1. Select a line to
take its
orientation as
the translation
direction or a
plane to take
its normal as
the translation

direction.

You can also
specify the
direction by
means of X,
Y, Z vector
components
by using the
contextual
menu on the
Direction
field.

- —
Distance.= E‘Ellilmrr;
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2. Specify the

translation
Distance by
entering a
value or using

the spinners.

Point to Point

. Select the

Start point.

. Select the End

point.

Coordinates

The element (identified as Translate.xxx) is added to the specification tree.
The original element is unchanged.

i ? .« Use the Hide/Show initial element button to hide or show the original element for the translation.

Note that the selection of the feature prevails over the selection of the sub-element.

1. Define the X,

Y, and Z
coordinates.

In the example
besides, we
chose 50mm
as X, Omm as
Y, and -100 as
Z.

Version 5 Release 14

4. Click OK to create the translated element.
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Choose whether you want the result of the transformation to be a surface or a volume by switching to either
Surface or Volume option. This switch only concerns volumes since the transformation of a surface can only be
a surface. Thus in case of multi-selection of volumes and surfaces, the switch only affect volumes.

Note that the switch between surface and volume is greyed out when editing the feature.

To have further information about volumes, please refer to the corresponding chapter.

| ri"'; ' To select a sub-element, you need to apply the "Geometrical Element" filter in the User Selection Filter toolbar.

For further information, refer to the Selecting using a Filter chapter in the CATIA Infrastructure User's Guide.
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L1

. Use the Repeat object after
OK checkbox to create
several translated surfaces,
each separated from the
initial surface by a multiple of
the Distance value.

Simply indicate in the Object
Repetition dialog box the
number of instances that
should be created and click
OK.

. The elements to be translated are kept next time you enter the command and you change the vector definition.

. You can select an axis system as the Element to be translated, providing it was previously created.
The element is identified as Translate.xxx in the specification tree, however the associated icon is the axis

system's }.

Parameters can be edited in the 3D geometry. To have further information, please refer to the Editing Parameters

chapter.
The following capabilities are available: Stacking Commands, Selecting Using Multi-Output, Measure Between and

Measure Item.
-':.-é'-
i - |
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Rotating Geometry

|
{T} This task shows you how to rotate geometry about an axis.

Open the Transform1.CATPart document.

™ 1. Click the Rotate icon &4l . Rotate Definition
wn
SN Mo selection
fixis: |Ma selection
The Rotate Definition dialog box Angle: m E
appears as well as the Tools Hide)show initial element l
Palette.

Result: ¥ Surface ) Volume
[l repeat object after Ok

W Cancel l Prewyiew l

2. Select the Element to be rotated.
3. Select a line as the rotation Axis.

4. Enter a value or use the drag

manipulator to specify the rotation

Angle.

5. Click OK to create the rotated element.

The element (identified as Rotate.xxx) is added to the specification tree.

? . Use the Hide/Show initial element button to hide or show the original element for the
translation.

. Choose whether you want the result of the transformation to be a surface or a volume by
switching to either Surface or Volume option. This switch only concerns volumes since the
transformation of a surface can only be a surface. Thus in case of multi-selection of
volumes and surfaces, the switch only affect volumes.

Note that the switch between surface and volume is greyed out when editing the feature.
To have further information about volumes, please refer to the corresponding chapter.
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Note that the selection of the feature prevails over the selection of the sub-element.

Li4 ) To select a sub-element, you need to apply the "Geometrical Element" filter in the User
Selection Filter toolbar.
For further information, refer to the Selecting Using A Filter chapter in the CATIA Infrastructure
User's Guide.

Use the Repeat object after OK

checkbox to create several rotated
surfaces, each separated from the
initial surface by a multiple of the

Angle value. \
Simply indicate in the Object

Repetition dialog box the number of

instances that should be created and
click OK.

You can select an axis system as the Element to be rotated, providing it was previously
created.

The element is identified as Rotate.xxx in the specification tree, however the

associated icon is the axis system'’s };

You can edit the rotated element's parameters. Refer to Editing Parameters to find out how
to display these parameters in the 3D geometry.

« . The following capabilities are available: Stacking Commands, Selecting Using Multi-Output,
Measure Between and Measure ltem.

ey
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Performing a Symmetry on Geometry

P2 This functionality is P2 for FreeStyle Shaper, Optimizer, and Profiler.

|
{T} This task shows you how to transform geometry by means of a symmetry operation.

Open the Transform1.CATPart document.

E 1. Click the Symmetry icon m . Symmetry Definition

Element: Mo selection

Feference: |N|:| selection
The Symmetry Definition dialog

box appears as well as the Tools HideShow initial element l

Palette. Result: @ Surface ) Yolume

[ o |[Gcme] cee |

2. Select the Element to be transformed by symmetry.

3. Select a point, line or plane as Reference element.

The figure below illustrates the resulting The figure below illustrates the resulting
symmetry when the line is used as symmetry when the point is used as reference

reference element. element.
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4. Click OK to create the symmetrical element.

The element (identified as Symmetry.xxx) is added to the specification tree.

{‘l;'} .

Use the Hide/Show initial element button to hide or show the original element for the
translation.

Choose whether you want the result of the transformation to be a surface or a volume by
switching to either Surface or Volume option. This switch only concerns volumes since the
transformation of a surface can only be a surface. Thus in case of multi-selection of
volumes and surfaces, the switch only affect volumes.

Note that the switch between surface and volume is greyed out when editing the feature.
To have further information about volumes, please refer to the corresponding chapter.

You can select an axis system as the Element to be transformed, providing it was
previously created.
The element is identified as Symmetry.xxx in the specification tree, however the associated

icon is the axis system’'s

« ", Note that the selection of the feature prevails over the selection of the sub-element.

(23 To select a sub-element, you need to apply the "Geometrical Element" filter in the User
Selection Filter toolbar.
For further information, refer to the Selecting using a Filter chapter in the CATIA Infrastructure
User's Guide.

f The following capabilities are available: Stacking Commands and Selecting Using Multi-Output.

L
e
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Transforming Geometry by Scaling

|
{T} This task shows you how to transform geometry by means of a scaling operation.

Open the Transform1.CATPart document.

E 1. Click the Scaling icon :g . Scaling Definition

Element: Mo seleckion

Feference: |N|:| selection

The Scaling Definition R.atio: m E

dialog box appears as well Hide show initial elerment l
as the Tools Palette.

Result: @ Surface ) Volume
[ ] Repeat ohject after Ok

‘ﬂ 8] 1 I - Caru:ell Prewviem I

2. Select the Element to be transformed by scaling.

3. Select the scaling Reference point, plane or planar surface.

4. Specify the scaling Ratio by entering a value or using the drag manipulator.

The figure below illustrates the
resulting scaled element when the The figure below illustrates the resulting scaled element
plane is used as reference element when the point is used as reference element (ratio = 2).
(ratio = 2).

)

The element (identified as Scaling.xxx) is added to the specification tree.

5. Click OK to create the scaled element.
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@, . Use the Hide/Show initial element button to hide or show the original element for the
translation.

. Choose whether you want the result of the transformation to be a surface or a volume by
switching to either Surface or Volume option. This switch only concerns volumes since the
transformation of a surface can only be a surface. Thus in case of multi-selection of
volumes and surfaces, the switch only affect volumes.

Note that the switch between surface and volume is greyed out when editing the feature.
To have further information about volumes, please refer to the corresponding chapter.

« ", Note that the selection of the feature prevails over the selection of the sub-element.

(23 To select a sub-element, you need to apply the "Geometrical Element" filter in the User
Selection Filter toolbar.
For further information, refer to the Selecting using a Filter chapter in the CATIA Infrastructure
User's Guide.

. Use the Repeat object after OK
checkbox to create several scaled
surfaces, each separated from
the initial surface by a multiple of
the initial Ratio value.

Simply indicate in the Object
Repetition dialog box the number
of instances that should be
created and click OK.

f The following capabilities are available: Stacking Commands and Selecting Using Multi-Output.
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Transforming Geometry by Affinity

This task shows you how to transform geometry by means of an affinity operation.

Open the Transform1.CATPart document.

1. Click the Affinity icon % .

Affinity Definition

Page 317

Elernent: |§age= sy
— Axis swskbem
Origin: Mo selection

wy plane: |I"-Jn:u zelection

|N|:| selection

* axis:

— R.atios
The Affinity Definition dialog box s 'ﬂ
appears as well as the Tools Palette. ;

¥ |1

Z: |1

(bl (R ED

HideShaow initial element

Result; @ Surface ) Volume

|ﬂ 0] I - Cancell Presyiets I

2. Select the Element to be transformed by affinity.

3. Specify the characteristics of the Axis system to be used for the affinity operation:

. the Origin (Point.1 in the figures below)

. the XY plane (the XY plane in the figures below)

. the X axis (Line.1 in the figures below).

4. Specify the affinity Ratios by entering the desired X, Y, Z values.

The figure below illustrates the resulting affinity
with ratios X = 2, Y =1 and Z=1.
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P

[

——
The figure below illustrates the resulting affinity
with ratios X = 2, Y =1 and Z=2.

The figure below illustrates the resulting affinity
with ratios X = 2, Y =2.5 and Z=2
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5. Click OK to create the affinity element.

The element (identified as Affinity.xxx) is added to the specification tree.

(t"} . Use the Hide/Show initial element button to hide or show the original element for the
translation.

. Choose whether you want the result of the transformation to be a surface or a volume by
switching to either Surface or Volume option. This switch only concerns volumes since the
transformation of a surface can only be a surface. Thus in case of multi-selection of
volumes and surfaces, the switch only affect volumes.

Note that the switch between surface and volume is greyed out when editing the feature.
To have further information about volumes, please refer to the corresponding chapter.

=, Note that the selection of the feature prevails over the selection of the sub-element.
L4/ To select a sub-element, you need to apply the "Geometrical Element" filter in the User

Selection Filter toolbar.
For further information, refer to the Selecting using a Filter chapter in the CATIA Infrastructure

User's Guide.

The following capabilities are available: Stacking Commands and Selecting Using Multi-Output.

h.
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=

Transforming Elements
From an Axis to Another

This task shows you how to transform geometry positioned according to a given axis system
into a new axis system. The geometry is duplicated and positioned according to the new axis
system. One or more elements can be transformed at a time, using the standard multi-
selection capabilities.

See also Defining an Axis System.

Open the Transform2.CATPart document.

Axis To Axis Definition

1. Click the Axis To Axis icon J;J_}.

Elerment: Mo selection

Feference: |Nn:u selection

Target: Mo selection
The Axis to Axis Definition dialog box d I

appears as well as the Tools Palette. HideShow Inikial Element I

Result: ¥ Surface ) Yolume

2. Select the Element to be transformed

into a new axis system.
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3. Select the initial (Reference) axis

system, that is the current one.

4. Select the Target axis system, that is
the one into the element should be

positioned.

5. Click OK to create the transformed element.

New geometry is now positioned into the new axis system.

The element (identified as Axis to axis transformation.xxx) is added to the specification tree.
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Use the Hide/Show initial element button to hide or show the original element for the
translation.

Choose whether you want the result of the transformation to be a surface or a volume by
switching to either Surface or Volume option. This switch only concerns volumes since the
transformation of a surface can only be a surface. Thus in case of multi-selection of
volumes and surfaces, the switch only affect volumes.

Note that the switch between surface and volume is greyed out when editing the feature.
To have further information about volumes, please refer to the corresponding chapter.

You can select an axis system as the Element to be transformed, providing it was
previously created.
The element is identified as Axis to axis transformation.xxx in the specification tree,

however the associated icon is the axis system's }.

i Note that the selection of the feature prevails over the selection of the sub-element.

L:4 ) To select a sub-element, you need to apply the "Geometrical Element" filter in the User
Selection Filter toolbar.
For further information, refer to the Selecting using a Filter chapter in the CATIA Infrastructure
User's Guide.

h‘.

The following capabilities are also available: Stacking Commands and Selecting Using Multi-
Output.
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Inverting the Orientation of Geometry

|
{T} This task shows you how to easily invert the orientation of a surface or curve.

Open any document containing wireframe or surface type element.

™ 1. Select the Insert -> Operations -> AD Invert Orientation... command.
Invert Definition Ty
2. Select the surface or curve whose --
orientation is to be inverted. To Invert: [ Spline. 1
An arrow is displayed on the geometry Click ta [nwvert

indicating the orientation of the element and

@ Ok J - Cann:ell Preview

the Invert Definition dialog box is displayed.

3. Click the arrow to invert the orientation of the element, or click the Click to Invert

button.

4. Click OK to accept the inverted element.

The element (identified as Inverse.xxx) is added to the specification tree.

+ . Once the orientation is inverted, the Click to Invert button changes to Reset Initial whether
! ' you changed the orientation using the button itself, or the arrow.
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Creating the Nearest Entity of a Multiple
Element

|
{T} This task shows you how to create the nearest entity of an element that is made up from

several sub-elements.

Open the Nearl.CATPart document from the samples directory.

™ 1. Select the Insert -> Near Definition
Operations -> Near Multiple Element:  |RRER= e
command. Feference Element: | Mo selection
The Near Definition dialog @ 0K | & Cancel | Preview |
box appears. .

2. Select the element that is made up from several sub-elements.

3. Select a reference element whose position is close to the sub-element that you want to

create.
The example below shows a parallel The example below shows the sub-element that is
curve comprising two sub-elements nearest to the reference point
L L
L L
= - (" &

4. Click OK to create the element.

This element (identified as Near.xxx) is added to the specification tree.

«~ The Near definition dialog box is automatically displayed, when a non-connex element is
I ' detected at creation time so that you can directly choose which element should be created.
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Creating Laws

,fi"-, This command is only available with the Generative Shape Design 2 product.

P This task shows how to create evolution laws within a .CATPart document, to be used later on
=7/ when creating Generative Shape Design elements, such as swept surfaces, or parallel curves.

Open the Lawl1l.CATPart document.

[ 1. Click the Law |i; i icon. Law Definition

RPeference: (Mg l=ealny

The Law Definition dialog box Lo -
Definition:  |Mo selection

appears.
Analysis
= [0 =
= |0

[ 1% parameter on definition
Scaling: I 1 =

] Heterogeneous Law

@ oK I - Cancell Fresyiew I
o

2. Select the reference line.

3. Select a definition curve.

The law is computed as the distance between points on the reference line and their

matching points onto the curve.
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L

efinition
2o £rd

! Reference .

Laws can be created using negative values.

The intersection between the reference line and the definition curve is taken into account to
change the law evaluation sign.

The direction lets allows you to choose which side of the reference line must be considered as
positive.

If the X parameter on definition option is checked, the X parameter is displayed on the
selected curve and represents the percentage of the curvilinear abscissa on this curve. The law
is computed by projecting the start point normally onto the reference line.

You can analyze the law using the manipulator,, or specifying a value in the X field. This
parameter represents the percentage of the curvilinear abscissa on this curve. The law is
computed by projecting the start point normally onto the reference line.

The Y field indicates the distance between any point on the reference line and its matching
point on the selected curve.

4. Define the law amplitude by entering a value or using the graphic manipulators in the
Scaling field.

When the law is applied to a geometric s
element, the latter usually is not of the same :

length as the reference line. Therefore a linear&, :
mapping is applied between the reference line " .
and the element the law is applied to, " ’

. . oL

resulting in a scaling of the law. "y : .

In the illustration, the law is applied to a . i .
circular sweep (top) and to a parallel curve .
(bottom). The dotted lines represent the

linear mapping between the law (middle) and
the two elements to which it is applied. ; : .
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5. Click the Heterogeneous Law button
to define the applied law unit (none for
ratio law; degree, radian, or grade for
angle law) and the distance measure
units (current unit by default).

Two conversions will be performed

during the law evaluation: - EHeterngenenus Law

applied Unit: |Mone (Ratia)

. conversion from the model unit Measure Lnit: | Millimeter

(millimeters) to the stored measure unit

. conversion form the stored applied law
unit to the model unit (degrees) in case of

an angle

6. Click OK to create the law.

The law (identified as Law.xxX) is added to the specification tree.

It is now ready for use in the creation of other Shape Design elements.

7. Click the Parallel Curve icon i@

8. In the Parallel Curve Definition dialog

box, click the Law... button.

9. Select the Law.1 from the specification

tree.

10. Click OK.

The law is applied to the selected
element.

Ll

Page 327
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Patallel Curve Definition x|

Curve: |Parallel 1

Suppark: | wy plane

_onskant: I-M E Law, ..

Poink: |Mo selection

—Paramekers
Parallel mode: Euclidean - |

Parallel corner type: |Sharp bl

— Smoothing
W@ None (a1 (G2

Deviation IEI.IIIIZIlmm H

Rewverse Direction I
[ ] Bath Sides

[ ] Repeat ohject after Ok

@ 0K I o Cancel l Preview I
r
{L? . When the reference line and definition
curve do not present the same length,

only the common area is used to compute
the law.
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Check the Both sides option to generate a parallel curve symmetrically on each side of the
selected curve.

Note that depending on the geometry, the elements may not appear symmetrical. They are
if the curve is a line, otherwise, the resulting curves' shape may differ:

Resulting parallel curves Resulting parallel curves
when a line is selected when any curve is selected

When the X parameter on definition option is unchecked, the selected curve should not
present several intersections with the plane normal to the reference line. If there are
several intersections, the law cannot be evaluated and cannot be applied when creating
geometric elements.

Laws created using the Knowledge Advisor product, being mathematical formulas, can be
used with Generative Shape Design's operators, such as swept surfaces, or parallel curves
for example.

For further information, refer to the Knowledge Advisor's User's Guide, Basic Tasks,
Creating and Using a Knowledge Advisor Law.

Note that laws created with the Law icon of Generative Shape Design product, can be
referenced by laws created with Knowledge Advisor product.

sl

S
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Extrapolating Surfaces

I .
{T} This task shows you how to extrapolate a surface boundary.

g: Open the Extrapolatel.CATPart document.

E 1. Click the Extrapolate icon f:‘; . Extrapolate Definition

Boundary: |5urface. 11Edge.1
The Extrapolate Definition dialog box appears.

Extrapolated; ISurFace.l
Lirnit

2. Select a surface Boundary.

Type: ILength
3. Select the surface to be Extrapolated.
P Length: m

Ip ko |N|:| seleckion

Conkinuity: Tangent

Extremities: Tangent

Propagation mode; |Mone
Internal Edges: |DeFauIt (Mone) EI

4 assemble result

@ oK I - Cancell Prewview I

Lelleliell Bl

4. Specify the Limit of the extrapolation by either:
entering the value of the extrapolation length

selecting a limit surface or plane

using the manipulators in the geometry.

5. Specify the Continuity type:

Tangent

Curvature

Length = 30

) LExtraqéated
. Exirapilated 4

Tangent Curvature

6. Specify Extremities conditions between the extrapolated surface and the support surface.

Tangent: the extrapolation sides are tangent to the edges adjacent to the surface boundary.

Normal: the extrapolation sides are normal to the original surface boundary.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Extrapolate1.CATPart
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7 4
Length = 30mg

wc=_E><1:ra;%&atel::l

h_Extra[}&ated

Tangent Normal

7. Specify the Propagation type:

. Tangency continuity to propagate the extrapolation to the boundary's adjacent edges.

Point continuity to propagate the extrapolation around all the boundary's vertices.

&
Length = 30

‘*;Extra@&ated

Tangent continuity Point continuity

8. Check the Assemble result option if you want the extrapolated surface to be assembled to the support surface.

This option is now also available with the Curvature continuity.

9. Click OK to create the extrapolated surface.

The surface (identified as Extrapol.xxx) is added to the specification
tree.

/

The Internal Edges option enables to determine a privileged direction for the extrapolation. You can select one or more edges (in the
following example we selected the edge of Surface.1) that will be extrapolated in tangency. You can also select a vertex once you have
selected an edge in order to give an orientation to the extrapolation.

You can only select edges in contact with the boundary.
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dary

lary
‘Q_Extraq&ated

‘*;Extraq&ated

Length = SOmrﬁ Length = SDmrfyf
No edges selected One selected edge

,& The Internal Edge option is not available with the Wireframe and Surface product
You can extrapolate several elements at a time. In this case, refer to Editing a List of Elements to find out how to display and manage the

I ' list of selected elements.
I-i-, The Up to element Type, the Extremities, and the Internal Edges options are not available with the Curvature continuity type.
oL
o
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Extrapolating Curves

| .
{Tl This task shows you how to extrapolate a curve.

Open the Extrapolate2.CATPart document.

Extrapolate Definition i 2] x|

™ 1. Click the Extrapolate icon i@ .

Boundary: |Cir|:|e. 1iWertex, 1

The Extrapolate Definition dialog box appears.
P 9 PP Extrapolated: |Circle.1

Lirnik
Tvpe: ILength j

Lenigth: M E

Upta: JMo selection

2. Select an endpoint on a curve.

Conkinuiky: ITangent ¥

Support: ey

@ O I - Caru:ell Freview I

3. Select the curve to be Extrapolated (it can be a wire, an edge, a curve or a line)

4. Select the extrapolation type:

o Length: enter the value in the Length field or use the manipulators in the 3D geometry.
In Curvature mode, this length actually is the distance on the tangent extrapolation at which a plane normal to the

curve is located. This plane is used to split the extrapolated curve.

':D:' . Up to: the Up to field is enabled. Select a curve belonging to the same support as the curve

to be extrapolated (surface or plane).

4. Specify Continuity conditions:

o Tangent: the extrapolation side is tangent to the curve at the selected endpoint.

o Curvature: the extrapolation side complies with the curvature of the selected curve.

This option is not available with the Up to type with a support.

Length extrapolation in Tangent mode Length extrapolation in Curvature mode


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Extrapolate2.CATPart
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Up to extrapolation in Tangent mode
If needed and if the initial curve lies on a plane or surface, you can select this support. In this case the extrapolated curve lies
on the surface too, and is relimited by the support boundary.

Extrapolation without support Extrapolation with a support

5. Click OK to create the extrapolated curve.

The curve (identified as Extrapol.xxx) is added to the specification tree.

el
e
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Editing Surfaces and Wireframe Geometry

Generative Shape Design provides powerful tools for editing surfaces and wireframe geometry.

Edit definitions: double-click on the element in
the tree and modify its parameters

User Selection Filter x| select using a filter: select an object, and use

J the Selection Filter toolbar to manage element
. types and modes.

Replace elements: select the element to be

replaced, choose the Replace... contextual
command, then select the replacing element.

Create elements from an external file: key in

space coordinates of elements into an Excel file
containing macros, then run the macro.

Select implicit elements: press and hold the

Shift key while clicking the element to which
the implicit element belongs.

Manage the orientation of geometry: double-

click a line or a plane in the specification tree,
and change the Angle value.

Move elements from a geometrical set: select

the element, use the Change Body contextual
menu, select the element before which it
should be inserted

E% % Copy and paste: select the element(s) to be

copied, click the Copy icon, select the target
geometrical set, then click the Paste icon.

Delete geometry: select the element, choose
the Delete command, set the deletion options

Deactivate elements: select the element to be

deactivated, choose the Deactivate contextual
menu and choose to deactivate its children as
well, if needed.

Isolate geometric elements: select the element

to be isolated, choose the xxx object -> Isolate
contextual menu.

Edit parameters: click Preview while creating

the element, or, if the element is already
created, select it and choose the xxx object ->
Edit Parameters contextual menu.

Upgrade features: select the elements to be

upgraded, choose the xxx object -> Upgrade
contextual menu.
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Editing Surface and Wireframe Definitions

|
{T} This task shows how to edit the definition of an already created geometric element.

i 1. Activate the Definition dialog box of the element that you want to edit in one of the

following ways:
Select the element then choose the xxx.object -=> Definition menu item from the

contextual menu

Select the element then choose the Edit -= xxx.object -=> Definition command

Double-click the element identifier in the specification tree

2. Modify the definition of the element by selecting new reference elements or by entering

new values.

3. Click OK to save the new definition.
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Replacing Elements
w2

1+ This task shows how to replace a geometric element by another.

=7 This may be useful when a modification occurs late in the design as the whole geometry based onto the element that is replaced is
updated according to the new specifications coming from the replacing elements.

Open the Replacel.CATPart document.

'ﬁ 1. Right-click the pink curve (Profile.1) and choose Replace s E3
the Replace contextual menu. Replace: | Profiled With: |
Replace With

The Replace dialog box appears. . AOpen_body 14Prafile®

[ Delete replaced elements and exclusive parents

wd Cancel I

2. Click the With field and select the blue curve in the  |ikaikias ;IEIEI
geometry. Replace: |Profile1 With: |Profile, 3
Replace Wifith
The Replace dialog box is updated accordingly Cpen_body, 1Profile1 Cpen_body, 11Profile. 3
and the geometry displays the curves
orientation.

2 pointing elements: Laft, 1, Profile.3
[ Delete replaced elements and exclusive parents

@ 0K I ﬂCanceIl

Q You can check the Delete replaced elements and exclusive parents if you do not need these elements for later operations.

A warning message is issued if the element to replace is a
published element. Some of the elements you wish to replace are published:
Click Yes to replace the published element

) ) Cpen_bodyw, 1'Profilel is published as Profilel
Click No to cancel the operation and close the Replace

dialog box. Do you wank ko continue the replace operation ?

In our example, we published Profile 1. Yes [
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3. Click OK to validate the replacement.

The geometry is updated accordingly.
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Creating Elements From An External File

You can create points, curves, and multi-sections surfaces from a Microsoft Excel spreadsheet
containing macros, and in which you define:

the points space coordinates
. the points through which the curves pass
. the curves used as profiles for the multi-sections surface.

Only Excel sheets created with Excel 97 and subsequent versions are supported.
Therefore this capability is available with Windows™ only.

Open any .CATPart document containing a Geometrical Set or an Ordered Geometrical Set.

1. Open the ElementsFromExcel.xls file from the Samples directory into Excel, and enable

the macros.

The document looks like this:

A, | B | G |
1 |Starthulti-Sectionssurface
2 |StatCurve
3| 0 50 10
4 O -30 =l
5 | O 50 =l
b | O 110 20
7 |EndCurve
-8 |StantCurve
9 50 -k O
10 50 -10 40
11 50 50 40
12 S0 70 O
13 |[EndCurve
14 [ StatCurve
18 100 -100 -10
6 100 -4l 35
7 100 O 50
a8 100 7h 40
19 100 140 0
20 |[EndCurve
21 |[EndMulti-=ectionsSurface
22 |End
=
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It contains:

. instructions, such as StartMulti-SectionsSurface and EndMulti-SectionsSurface, StartCurve and
EndCurve between which other instructions or numerical data are given.

. nhumerical data that are point space coordinates: X, Y, Z respectively from the left to the right

. a final End instruction

In the above example, a multi-sections surface is to be created based on three curves. The first
and second curve pass through four points, and the third curve passes through five points.

The elements will be created from top to bottom, i.e. the four points of the first curve will be
created, then the curve itself, then the points making up the second curve and the latter itself,
and so forth.

g’ You can add rows to create more elements or delete rows to edit elements or delete them (point),
then save the spreadsheet.

> Fromexce, LR - 1]

select the Macra name:
Tools - Feuil1 . Main ) rn |
Macro -> Feuill. CreationLoft :I
Fewill . CreationPaint Cancel
Macros menu = |Feuill.Creationspline
item. |!|i!iIE'||II|||II||gl||i||||||||||||||||||III|||I|||III|III||I||||III|II|||I||||II|III|||||||||||||||M Step Inkto
Edit
The Macro
dialog box Create
is
ll Delete
displayed.
Macros in: All Open Workbooks j Options. ..
Descripkion
3. Select the
Feuill.Main
macro and

click Run.
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The User Info dialog
box is displayed.

Version 5 Release 14

Tvpe in the kind of entities to create (1 For points, 2 For
points and splines, 3 for paoints, splines and
multi-sections surface):

Cancel

x|
o]
==

4. Key in the type of element to be generated:

1: to generate only the point(s)

2: to generate the points and the curve(s)

3: to generate the points, curves and multi-sections surface(s)

5. Click OK.

The
elements
(points,
curves, and
multi-
sections
surface) are
created in
the
geometry.
The
specification
tree is
updated
accordingly.

Page 341

The Generative Shape Design or Wireframe and Surface workbench needs not to be loaded,

provided a CATIA session is running and a .CATPart document is loaded.

The curve definition is limited to 500 points, and the multi-sections surface definition to 50
splines, with the delivered macro. This can be modified using the Excel macro edition

capabilities.

2y
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Selecting Implicit Elements

I There are many ways of selecting geometrical elements either in the geometry as described in
=7 the CATIA Infrastructure User's Guide, Selecting Objects section, or in the specification tree.

However, specific to wireframe and surface elements are some implicit elements, such as the
axis of a cylinder, or the vertex of a cone for instance, participating in the creation of a feature
yet not directly selectable as a separate element.

This task shows how to select these implicit elements.

Open the Cylinderl.CATPart document.

(™ 1. Click the Spline icon  ElaLLMS T EE

(:} and successively Foints | Tangents Dir. | Tensions | Curvature Dir. | Curvature R:
select the four points. P':'!r't'1

Paint. 2

Faoint.3

The Spline

Definition dialog

box looks like this: 4| | ﬂ
@ 2dd Point After () Add Point Eefore () Feplace Point

[ ] Geometry on support |N|:| zelechion
[] Cloze Spline

Remove Paint | Femove Tgt.j Heverse [gk i Hemove Eur.j
Add Parameters }}j

w Cancel I Presview I

2. Select Point.3 from the list, to impose a tangency constraint on this point.

Note that you cannot select the cylinder's surface.
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3. Press and hold the
Shift key, then move
the pointer over the
cylinder.

The cylinder's axis is
automatically

detected as a

selectable element to
indicate a direction,

and displayed.

4. Click anywhere on the
cylinder's surface, still
holding the Shift key

pressed down.

The tangency
constraint

direction, based on

the cylinder’'s axis,
is displayed at the

selected point.

5. Click OK to create the

spline tangent to the
cylinder at the ’

selected point.

e
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Managing the Orientation of Geometry

|
{T} This task shows you how to manage the orientation of modified geometry.

i, This capability is only available with the Line and Plane functionalities.

Open the Orientation1.CATPart document.

i 1. Double-click Line.2 in the specification tree.

The Line dialog box is displayed.

2. Change the Angle value from
180deg to 90deg. Angle: 90deg E

3. Click OK to validate the modification.

Orientation Managemenkt x|
The Orientation Management The arientation of the modified geometry has been
dialog box is displayed. inverted, Do wou want to align the new geometry with

khe original orientation?

. Click Yes to align the modified geometry with the original orientation.

An inverse element is created that replaces the original line or plane (here Line.2). The
inversion is proposed according to the following criteria: the normal vectors to the planes or
the tangent vectors to the lines, before and after edition, have a null or negative scalar

product.

Click No to align the modified geometry with new orientation.

= Refer to " Inverting the Orientation of Geometry" to have further information about the Inverse
functionality.

" '.-!"'.
gy
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Moving Elements From a Geometrical Set

¥l This task shows how to move any element from a Geometrical Set to another location within
X2 another body (Hybrid Body or Geometrical Set).

Open any .CATPart document containing several geometrical elements.
C You can also open the GeometricalSets2.CATPart document.

™ 1. From the specification tree, select the ".%GED”"E':HH'_%':J
element then choose the xxx.object - T' ® Point.1
> Change Geometrical Set... item 1i"// Line, 2
from the contextual menu. T— /'/ Lime. 1

A
T'-c Extrude. 1
T— * Point.z2

&= " Point.3

| -~
= Extrude.2
=

N

- Eﬁgmﬂtti;al oeb 2
==

_o-\.

aeametrical_Set.3

f:! Extrack.l

Multi-selection of elements of different types is supported. However, note that in this case, the
Q contextual menu is not available, and that you can access this capability using the Edit menu

item.
Change Body 21
Destination: | Geormetrical_Set. 1 j
The Change Body dialog box is Before :
displayed.

[ ] Change body unshared parents
[ ] change body all parents

@ o | |ie Cancel
.

2. Select the Destination Body for the selected element.

Here we selected Geometrical_Set.3.

You can do so by selecting the Body in the specification tree, or using the drop-down

list from the dialog box.
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| o
T s Geomekrical_Sek, 1

f— = Paink,1

#- " line.z

%—/ Line. 1

3. Select the element above which the f"“f Extrude.1
one you already selected is to be 1?' ® Point.2
inserted. f’ " Paint.3

- Extrude. 2

- i Geometrical_Set.3

f;l;:! Extrac&@

+ You can directly select this positioning element. In this case the Destination field of the
I ' Change Body dialog box is automatically updated with the Body to which this second element

belongs.
|

=2y iaeometrical_3et. 1
T— ® Point.1
f—/ Line.2

f-/ Line. 1

4. Click OK in the dialog box.

The element selected first is moved =2 Extrude. 1

to its new location in the f’ ® Point.2
specification tree, but geometry - = Paint.3
remains unchanged. P'%Genmetrical =

?% aeametrical_Set.3
ke ]
b= Extrude,Zz

E;I;J Exkrack.1

Check the Change body unshared

I parents option to move all parents of the
first selected element to its new location,

provided these parents are not shared by
any other element of the initial body.

In this case, all the unshared parents are

highlighted prior to the move.
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Check the Change body all parents
option to move all parents of the first
selected element to its new location,
regardless of whether these parents are
used (shared) by any other element of the
initial body.

In this case, all the parent elements are
highlighted prior to the move.

You can move a whole branch, i.e. a whole
body and its contents, at a time.

Here we moved Geometrical_Set.3 last in
Geometrical_Set.1.

See also Managing Geometrical Sets.

"
)

lﬁ
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- i aeametrical_Set. 1

f— = Paink.1

f—/ Line. 2
f-/’ Line. 1

A
f'-u: Extrude. 1

1;- = Paink,2

f— " Paint.3
t-- Extrude.2

=" 2y geometrical Jet 2
”ﬁ’

Ge::nmetrln:al _Setk,1

Geometrical_Set.3

’.;:] Extrack.l

t|—

_1"_'."_'1'_1'_1"_'1'_@{5

= Paink.1
Line, &

Line, 1

i NN\

== Exkrude, 1
= Paink.2
® Paint.3

f--a_ Extrude.?
== ﬁ aeometrical_Set.3
ﬂ Extrack.1

— % izeometrical Set.Z
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Copying and Pasting

|
{T} This task shows how to copy and paste geometrical set entities in your part design.

ﬂ 1. Select the elements that you want to copy either directly in the part geometry or in the

specification tree.
2. Select the Edit -= Copy command.

3. Click the Geometrical Set entity in the tree where you want to paste the selected

elements.

4. Select the Edit -=> Paste command.

The elements are copied into the target Geometrical Set.

f . The identifiers of copied elements are incremented with respect to the original elements.
. The original elements and copied elements can be edited independently.

. A few elements cannot be copied/pasted as such. They need their parent element to be
copied as well. This is the case with boundaries, extracts (basic and multiple edges), and
fillets for example.

In this case, you may also consider using PowerCopies.

1'{‘

e
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Deleting Surfaces and Wireframe Geometry

Deleting a Specific Element

| . .
{T} This task shows how to delete geometry from your design.

Open the Deletel.CATPart document.

ﬁr 1. Select the entity you want to . iIEI

delete. Selection
Part2)Geometrical Set, 3\Point.5

2. Select the Delete command either

from the Edit menu or the

FParents

contextual menu. [] Delete exclusive parents

Children
The Delete dialog box appears. o Delete all children More == I
Aggregated

[] Delete aggregated elements

@ K I ﬂCanceII

3. Set the desired options for managing the deletion of parent and children entities.

Two options are available:
. Delete exclusive parents: deletes the geometry on which the element was created. This
geometry can be deleted only if it is exclusively used for the selected element

Delete all children: deletes the geometry based upon the element to be deleted, in other
words, dependent elements

Delete aggregated elements: deletes the geometry based upon the elements
aggregated to the element to be deleted

4. Click OK to validate the deletion.

While deleting elements you may want to replace children of the deleted elements. To do this,
Q click the More>> button to display the Advanced Children Management area, and refer to the
Replacing Elements task as the replacement principles are the same.

For further information, refer to "Deleting Features" in the Part Design User's Guide.

ey
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Deleting Useless Elements

i, This command is only available with the Generative Shape Design 2 product.

s

LN This task shows how to delete all un-referenced elements, i.e. not participating in the creation

of other geometrical elements.

) Please note that the command would delete all the elements of the part, if you do not wish all

L+ elements to be deleted, you have to specify it.

Open the Deletel.CATPart document.

™ 1. Choose the Tools -> Delete useless elements menu item.

The Delete Useless Elements dialog box appears.
It lists all the wireframe and surface elements, datum or not, that are present in the

document or in other documents when working in context (in a CATProduct
document referencing CATPart documents).

Delete Useless Elements

Index | Elements Skatus -
01 Geometrical Set, 1\Extrude, 2 Delete

0z Geometrical Set, 1Line. 2 Delete

03 Geometrical Set, 2\Extrude, 3 Delete

04 Geametrical Set, 1\ Extrude. 1 Delete

05 PartBodyiPad. 1 Keep, solid

06 aeametrical Set, 2iLine. 3 Delete

a7 Geometrical Set, 1Line. 1 Delete oo
05 PartBodytSkekch. 1 Delete

a9 PartBodytSketch. 2 Keep, used by soli
10 Geometrical Set, Z\Poink. & Delete

1 1I Geometrical Set, 1Poink, 1 Delnlal:e _ILI
L 2

Use conkextual menu on selected line to keep an element,

15 elements: 135 deleted, 2 kepk

i

@ 0K I ﬂCanceIl

I When an element is used by a Part Design feature, its status is Keep, used by solid, meaning

it cannot be deleted.
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2. Select an element you wish to keep from the list, and using

the contextual menu, choose the Keep menu item.

Center Graph
. ) . Reframe Cn
The list of un-referenced elements is automatically
updated, indicating a new status for the selected element
(Keep) and which elements are to be kept as a
consequence (Keep, propagate status).
In the bottom left corner of the dialog box, the global
status is also updated.
Delete Useless Elements 2| =]
Index | Elements Skakus -
01 Geometrical Set, 1\Extrude, 2 Delete
Geometrical Set, 1YLine. 2
03 Geometrical Set, 2\Extrude, 3 Delete
04 Geametrical Set, 1\ Extrude. 1 Keep, propagate
05 PartBodyiPad. 1 Keep, solid
06 aeametrical Set, 2iLine. 3 Delete
a7 Geometrical Set, 1Line. 1 Keep, propagate =
05 PartBodytSkekch. 1 Delete
a9 PartBodytSketch. 2 Keep, used by soli
10 Geometrical Set, Z\Poink. & Delete
11I Geometrical Set, 1YPoink, 1 Keep, uru:upau:lal:illl
1 k

Use conkextual menu on selected line to keep an element.
15 elements: & deleted, 7 kept

@ 0K I Iuﬂliieu‘u:ell

i

3. Click OK to confirm the deletion of all elements listed with the Delete status.

Use the Delete contextual menu item, to delete an element which status is either Keep or
Keep, propagate.
Also available in the contextual menu, are the Center Graph and Reframe On items.

h‘.

. Bodies, whether Geometrical Sets, Ordered Geometrical Sets or PartBodies located directly
below the main Part are not displayed in the list, as when creating a new document, they
are necessarily empty of geometric elements, and it does not make sense to delete them.

“ 'a-'qj
e
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Deactivating Elements

~I~, This task shows how to inactivate a geometric element.
=7/ This may be useful when, in a complex part, a branch of the part should not be affected by an
update, or is not updating correctly for instance.

This capability will let you work on the other elements present in the document while ignoring a
specific element.

Deactivated elements are identified by the () symbol in the specification tree. Also refer to
Symbols Reflecting an Incident in the Geometry Building.

Open the Join3.CATPart document.

ﬂ 1. Right-click the element to be deactivated from the specification tree, and choose the
XXX object -= Deactivate contextual command.

Here we select Extrude.4.

. If the selected element does not have any children, it
is directly deactivated. This is indicated by a symbol in '}f Line, 2
the specification tree: T-

7 Flane. 1
A7 split, 1

Deactivate ilil

—Selected elements

. If the selected element has children, the Deactivate |E:-:I:r|_||:le.4
dialog box appears, listing the elements to be —Impacted elements
deactivated, and their children as affected elements. Split. 1
Join. 1
Line. 2
In this case, the geometry is displayed in red, as if ) )
needing an update. d Deactivate impacted elements
o 0K I w Cancel
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There are two deactivation modes:

. Copy mode: the deactivation is performed on the modification operation of the feature
(providing a modification of a feature of same dimension). When selected, the feature can
be seen in the 3D geometry.

Here are the features concerned by this mode:
o Projection

o Curve Smooth

o Blend (with Trim option only)

o Corner (with Trim option only)

o Shape Fillet (with Trim option only)
o Connect Curve (with Trim option only)
o Parallel Curve

o Offset

o Variable Offset

o Rough Offset

o 3D Curve Offset

o Split (on the Element to cut)

o Trim (on the Element to cut)

o All transformations in creation and modification modes

o Extrapolating Surfaces (with Assemble Result option only)
o Extrapolating Curves (with Assemble Result option only)
o Join (copy of the first element)
o Healing (copy of the first element)
o Combine
o Develop
o Wrap Curve
o Wrap Surface
o Bump
o Shape Morphing
. Destructive mode: the deactivation makes the feature unusable. When selected, the

feature cannot be seen in the 3D geometry.
Here are the features concerned by this mode:

o Line
o Plane
o Circle

o Reflect Line


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0202.htm
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o Spiral
o Spline
o Helix
o Intersection
o Extrude
o Revolution
o Cylinder
o Sweep (except tangent sweeps with trim option)

o Multi-Sections Surface

You are advised to propagate the deactivation by checking the Deactivate impacted
elements button when it is a destructive one.

For instance, the corner using the trim option replaces the tangency curve. Therefore the
deactivation is performed in copy mode. However, the corner without the trim option is a curve
creation operation. Therefore, the deactivation is performed in destructive mode.

+ When elements are imported using multi-part links (external references) or using a Copy-Paste
I ' As result with link, the deactivation concerns the link, not the feature. As a consequence, the
feature can still be selected.

2. Click OK. k- Extrude.4
i—%ﬁ% Jcin. 1
The selected element and its children are | S
deactivated. o Line 2
The () symbol is displayed in the specification
tree, and the corresponding geometry is 7 Flane, 1
hidden. | .
a- Split. 1

= Itis not possible to deactivate datum elements as they do not have an history. Indeed, a
L:4 ' deactivation would destroy their geometry and a reactivation would therefore be impossible.

(t"} . To re-activate the elements, right-click their name in the specification tree and choose the
XXX object -= Activate contextual command.

. Multi-selection is available, i.e. you can select several elements to be deactivated at a time.
In this case the Deactivate dialog box will show a list of the selected elements.

Ll

e
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Isolating Geometric Elements

¥l This task shows you how to isolate a geometric element, that is how to cut the links the feature
*I“" has with the geometry used to create it.

To perform this task, create a plane using an offset of 20mm from a pad's face.

ﬂ 1. Prior to isolating the plane, note that if you edit the offset value...

...you can obtain this kind of result:
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2. Right-click the plane as the element you want to isolate. The element you can isolate

can be:

o a plane
o aline

o a point
o acircle

3. Select the xxx object -> Isolate command from the contextual menu.
The geometrical link between the plane and the face is no longer maintained. This
means that the face is no longer recognized as the reference used to create the plane,

and therefore, you can no longer edit the offset value.

The way the plane was created is ignored. You can check this by double-clicking the
plane: the Plane Definition dialog box that appears indicates that the plane is of the

explicit type.

In the specification tree, the application indicates isolated elements via a red symbol in

front of the geometrical element.

pPIane.l

f An isolated feature becomes a datum feature. For more information, refer to Creating Datums.

L

S
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Editing Parameters

Generative Shape Design & Optimizer

= This task shows how to view dimensions in the 3D geometry when creating or editing a

<" feature.

This command is available on the following commands:

Operator Type Sub- Type Parameter
displayed
Bump Length,
Deformation,
Distance
(Maximum distance
along the
deformation
direction from the
deformed surface)
Circle Center and Radius Radius, Start Angle,
End Angle
Center and Point Start Angle, End
Angle
Two Points and Radius
Radius
Bitangent and Radius
Radius
Center and Point as Radius
Tangent center
element
Corner Radius
Curve Parallel Constant (Offset
Distance)
|Diabo|o | | Draft Angle |
|Extrapolate |Length |Length, Limit Type |

Extrude

Length 1, Limit 1
Length 2, Limit 2

Helix

Taper Angle,
Starting Angle
Length: Pitch
Length: Height

Line

Angle/Normal to
Curve

Angle

Point-Point
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Point-Direction |

Angle-Normal to
Curve

Tangent to Curve |

Page 358

Length : Start, End
Infinite Start Point:
End

Infinite End Point:
Start

Normal to Surface | Infinite: /
Bisecting |
Offset Offset Value
Plane Angle/Normal to Angle
Plane (Angle/Normal to
Plane and
Angle/Normal to
Curve)
Offset from Plane Length, Offset
Distance
Point Coordinates Length, X, Y, Z
coordinates
On Curves |Length, Length
On Plane |Length, H, V
On Surface |Length, Distance
Polyline Radius, Radius at

point

Reflect Line

Angle

Revolve Anglel, Angle2
Rotate Rotation Angle
Shape Fillet Bi-Tangent Fillet Radius
Sphere Parallel Start Angle,
Parallel End Angle,
Meridian Start
Angle, Meridian End
Angle
Radius, Radius
Spiral End Angle

Angle and Radius

Length: Start
Radius
Length: End Radius

Angle and Pitch

Length: Start
Radius
Length: Pitch

Radius and Pitch

Length: Start
Radius

Length: End Radius
Length: Pitch
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Sweep Explicit Sweep Angle
Linear Sweep Two Limits Lengthl, Length2

With Angle, Lengthl,
Reference Length2
Surface
With Angle, Lengthl,
Reference Length2
Curve
With Draft Angle, Lengthl,
Direction Length2

Translate| Distance and Distance

Direction

Create any of the features above.
o | Let's take an example by performing a rotation.

ﬁr 1. Once you selected the
inputs to create the
rotated element, click
Preview to display the
associated parameters in

the 3D geometry.

2. Double-click the angle
value in the 3D

geometry.

The Parameter

Definition dialog box

appears. Edit Parameter

| Fotate)angle

@ Ok o Cancel l
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3. Use the spinners to

modify the value.

The display
automatically updates
and the object is

modified accordingly.

You can also modify the angle
value using the Angle
manipulators.

I . To display the parameters’ values, you need to click the Preview button. Otherwise, only

manipulators are displayed.

. To edit the parameters once the feature is created, select it in the specification tree, right-

click xxx.1lobject -= Edit Parameters from the contextual menu.

. If you want the parameters to be kept permanently, check the Parameters of features
and constraints option in Tools -=> Options -> Infrastructure -> Part Infrastructure -

> Display.
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Upgrading Features

|
{T} This task aims at improving the upgrade of a feature by manually upgrading it.

Open the Upgradel.CATPart document.

ﬁ' 1. Right-click the feature that needs to be upgraded.

2. Select the Upgrade item from the contextual menu.

In our scenario, Plane.1 needs to be upgraded.

May the orientation of
the element be modified

by the upgrade, a
warning message is & The orientation of the geometry has been modified.

issued. The green and red arrows show the new and old orientations.
If no dialog box is

displayed, it means that

the orientation of the K, I

geometry is unchanged.

In the 3d geometry, a
red and a green arrow
show the orientation
before and after the
upgrade.

Upgrading a feature enables to create its 3D parameters.
See Editing Parameters.

.’i"‘. . Egga’[gsdt-only the algorithm linked to the topology and the geometry of the feature is

. This capability is not available with sketches.

" 'a-!'j
gy
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Using Tools

Generative Shape Design provides powerful tools to help you manage and analyze your surfaces and
wireframe geometry.

Display parents and children: select the feature under study,
@ Pad 1-@ — the Tools -=> Parent / Children... command and use the
' diverse contextual commands to display parents and

children.

Scan Toolbar
o
:51 Quick selection: click the icon, and select the element.

Scan the part and define local objects: Select the the Edit -

b = Scan or Define in Work Object... command, click the
buttons to move from one local feature to the other, then the
Exit button.

Tools Toolbar

@ Update your design: select the element and click the icon or
use the contextual menu

I Define an axis-system: set the origin and X, Y, and Z
“## directions

= ., Use the historical graph: select an element, click the icon
= and work in the graph

Work with a support: click the icon and select a plane or
surface as support element

Work with a 3D support: click the icon and select a define
“ the 3D support type: Reference or Local

Snap on a point: snap to the nearest intersection point when
working with a support

#_%1: Work on support activity: define the default current support
t " to be selected when a working support is required

'ﬂ' Create plane systems: select a plane system type, a
direction, and an origin.

@c, Create datums: click the icon to deactivate the History mode

Perform a temporary analysis: select this mode once you

% enter the Offset command in order to check the connections
- between curves or surfaces
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E Insert elements: click the icon to automatically insert a new
= element after its main parent

% }% Keep the initial element: click either icon to retain or not the
! 2 element on which you are performing an operation.

Display only the current body: click the icon to display only
the features of the current geometrical set (or ordered
geometrical set) and therefore greatly improve the
application performances whenever you edit these features.

=
=1
—

Instantiate PowerCopies: click this icon to manage and
browse catalogs.

Instantiate PowerCopies: Select the Insert -> Instantiate
(=, From Document command, select the document or catalog
ﬁ- containing the powercopy, complete the Inputs within the
dialog box selecting adequate elements in the geometric
area.

Select bodies using the body selector: click the combo,

Geometrical SEt'j choose a body, release the combo

Analysis Toolbar

g'_h Check connections between surfaces: select the surfaces,
'and set the analysis type and parameters

Check connections between curves: select two curves,
- . specify the type of analysis (distance, tangency, curvature)

......

. and set the analysis parameters
Perform a draft analysis: select the surface, set the analysis

mode and color range parameters, and manipulate the
surface

Perform a surfacic curvature analysis: select the surface, set

% the analysis mode and color range parameters, and
manipulate the surface

Perform a curvature analysis: select a curve or surface

ll—'l'l'yl boundary, specify the curvature comb parameters (spikes
number and length, orientation, etc.)

oy == APPly a dress-up: set the display options then apply or
,% % remove the visualization options on selected elements.

Display information on elements: click the icon and select
' any element

Constraints Toolbar

I Create constraints: select the element to be constrained



http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0202.htm#hj-catalog
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Create constraints on several elements: multi-select element
=E+ and check the adequate options

Annotations Toolbar

pec Create a text with leader: click this icon, select a face and

¥ enter your text in the dialog box

Create a flag note with leader: click this icon, select the

r‘% object you want to represent the hyperlink, enter a name for
b the hyperlink and the path to the destination file

View/Annotation Planes

Create a projection view/annotation plane: click this icon and
select a planar element.

@ Create a section view/annotation plane: click this icon and
select a planar element.

@ Create a section cut view/annotation plane: click this icon
and select a planar element

Apply Material Toolbar

<+ ¥ Apply a material: select an object, click the icon, and select a
—F' material

Miscellaneous

Apply a thickness: select a surface, the Tools -= Thin Parts
Attribute... command and define the thickness

Analyze using parameterization: select the Tools ->
Parameterization Analysis... command and define a filter
for your query

@ Manage groups: choose the Create Group contextual menu
on a geometrical set and select the group's elements

Edit groups: choose the Edit Group contextual menu on a
group

Collapse/Expand groups: choose the Collapse/Expand Group
contextual menu on a group

Move groups: choose the Change Body contextual menu and
select a new geometrical set
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Repeat objects: select an object, choose the Object

=rg Repetition... menu item and key in the number of object

instances
Stack commands: right-click an editable field, choose the

contextual menu item allowing the creation of another
element.

Select using multi-selection: select one or more elements

through the Multi-Selection dialog box and validate you
modification to return to the current command

Select using multi-output: select several elements, click OK.

The Multi Output feature appears in the specification tree,
grouping elements

Manage multi-result operations: select the element(s) to
keep in case the result in not connex
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Displaying Parents and Children

I~ The Parent and Children command enables you to view the genealogical relationships between the
“7 different components of a part.

It also shows links to external references and explicitly provides the name of the documents containing
these references.

If the specification tree already lets you see the operations you performed and re-specify your design,
the graph displayed by the Parent and Children capability proves to be a more accurate analysis tool. We
recommend the use of this command before deleting any feature.

Open the Parent_R9.CATPart document.

1. Select the feature of interest, that is Padl.

%@ Farent

— 7 wy plane
— 7 vz plane
— 7 zxplane

E|_| Farameters
=12 PartBody
"@ Pad.1
@7 Sketch 1
— ) EdgaFillet 1
L = Fad.2
#-1 7% Sketch.?
-—@ Pad3
#- 7 Sketch 3

Fublication

Sketch.1

2. Select the Tools -= Parent/Children... command (or the Parent/Children... contextual
command).

A window appears containing a graph. This graph shows the relationships between the different
elements constituting the pad previously selected.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Parent_R9.CATPart
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aketch.a

@ mketchl —@ @, mketch
&) EdgeFillst 1

If you cannot see the element of interest in the specification tree because you have created a large
number of elements, right-click this element in the graph then select the Center Graph contextual
command: the element will be more visible in the specification tree.

h..

3. Position the cursor on Pad 1 and select the Show All Children contextual command.

You can now see that Sketch 2 and Sketch 3 have been used to create two additional pads.

Sketch 3——&P) Pad 3

[\ sketch 1 —F]) [ sketch2——&) Pad?
& EdgeFillst]

Here is the exhaustive list of the diverse contextual commands allowing you to hide parents and
children. These commands may prove quite useful whenever the view is overcrowded.

. Show Parents and Children
. Show Children

. Show All Children

. Hide Children

. Show Parents

. Show All Parents

. Hide Parents

4. Position the cursor on Sketch.1 and select the Show Parents and Children contextual command.
We can see that Sketch.l1 has been created on xy plane.

Moreover, you can see that it is a published element.


http://arbre1dsy/spuCXR14/Doc/online/cfyugprt_C2/cfyugpublish.htm
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@, omketch.a
&) Pad.1 &—[F, sketch2
£ xy plane=[o/\ SR &) EdgeFillet 1

) EReien

5. Now, select EdgeFilletl in the graph.

The application highlights the fillet in the specification tree, in the graph and in the geometry area.

6. Position the cursor on EdgeFilletl and select the Show Parents and Children contextual command.

The parent Pad.1 is displayed.

7] Pod1— &) EegERilEE

Double-clicking on the components alternately shows or hides parents and children.

. The Edit contextual command can be accessed from any element. For example, right-click
EdgeFillet.1 and select Edit. The Edge Fillet dialog box appears. You can then modify the fillet. When
done, the Edge Fillet dialog box closes as well as the Parents and Children window close and the fillet

is updated.

7. Close the window and select MeasureEdge3 from the specification tree.

8. Select the Tools -= Parent/Children... command.

The graph that displays shows Pad.2 as MeasureEdge3's parent.

?) Fou 2 — iEaSiEEdGES
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9. Select the Show All Parents contextual command.

Sketch.2 as Pad.2's parent is now displayed. In turn, Sketch.2's own parent Pad.1 is displayed and
So on.

7 xy plane—[@ sketch1 =) Pad.1 —[Z\ sketchz -7 Pad.2 —MeasureEdge3
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Quick Selection of Geometry

~I~, This task shows how to access rapidly to sub-elements in the geometry without scrolling in the

=7 specification tree and while already being in a command. You simply identify the generating
element of the final element, without necessary trace the parents, especially if the generating
element is not visible.

Open the QuickSelectl.CATPart document.

i 1. Click the Offset icon Offset Surface Definition llil

fja; to perform an offset  Jurface: |Fillet. 1
e

of the Extrude.2 surface.  Cffsek: I Oram w
The Offset Surface Parameters |Su|:n-EIements ] re& A »
Definition dialog box Smoothing:
appears.

W None ) Automatic

Feverse Direction I
[ ] Both sides

[ ] Repeat ohject after Ok

‘ﬂ K. W Cancel I Presview

When you want to select the Extrude.2 surface as the Surface to offset, you notice that the

root surface is not visible in the 3D geometry as it is in no show.

In order to retrieve this surface, you can use the Quick Select shared capability.

2. Click the Quick Select fg; icon.

3. Move the pointer over the geometry.
Just like in the regular selection mode, the element is highlighted in the geometry area,
and the object name is highlighted in the specification tree. Moreover, the identity of

the pre-selected element is displayed in the status bar:


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/QuickSelect1.CATPart
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Ls: ' ccometrical
- Extrude. 1
. Extrude.z
" Filet.1
sketch,3
[_“i. Project. 1

&R Offset, 1

4. Click the element

(Split.1).

Information is displayed on the

whole geometry:

Froject.

. in green: the feature
selected using the standard

Split.1

selection tool
. in red: its direct parents

in purple: the "generating”
element, that is the feature
generating the underlying
surface/curve where you

initially selected the element.

If you display the element's graph using the the Show Historical Graph icon {% you can

better relate the elements to its "parents:
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Historical Graph M s E3

.I;{Eﬁﬂ

it

-

Sketn:h 3

—-:*_ Extrude @ &
>@ Fillet.1 N
E:-;trude 1 & 5 y (I
= Froject. I"r

N

. The Split.1 is the last generated element, to the left of the graph, and is displayed in
green.

. The Project.1 is its direct parent, as shown in the graph and is displayed in red.

. The Fillet.1 is another direct parent, but is also the generating one, as it is the first element
that unite other independent elements (the extruded surfaces) that lead to the creation of
the split. Therefore it is displayed in purple, the precedence being given to the generating
element over the direct parent.

Quick Select 7| x|
urrent %@ SDlit.l
Parents : Children :

Along with the information onto : {*:-": i

the geometry, the Quick Select o Fillet.1
dialog box is displayed: it ‘i :
indicates which element has LU Prn]ect.l
been selected, as well as its

parents, and children where

applicable.

[ | Hide ather elements || Parents [ Current [ Children

w Cancel I
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Within the dialog box, navigate
in the Parents / Children graph in
order to retrieve the root
surface: select the Fillet.1
element as Quick Select, then
the Extrude.2 element. The
latter is set as the current
element.

The Quick Select dialog box is
updated accordingly:

The contextual menu is available
on the current element,
displaying standard commands
such as Reframe On, Delete,
Replace, etc.
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Quick Select

Current ; “_:}.; Extrude.?

Parents : Children :

“bFillet.1
% Sketch.1

[ | Hide ather elements [ Parents [ Current [ Children

@ OF

w Cancel I

5. Use the check buttons at
the bottom of the dialog
box to display or hide a
number of elements in

the geometry.

If you check the Hide other
elements and the Parents

button, you see this:

. If you check the Hide other
elements and Current (i.e.
the only filleted surface)
buttons, you see this:

. If you check Children button
only (i.e. the projection and
the split), you see this:

6. Click OK in the dialog box.
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Offset Surface Definition 2] x|

Surface:

Mo selection

The Quick Select dialog box Cffsek: I-M ﬁ

closes and you return to the

Parameters |Su|:n-EIemenI:s ko re& 4 | 1
Offset Surface Definition dialog

Smoothing:
box. @ Mone () Automatic
The Surface field is valuated Reverse Direction |
with the Fillet.1 surface you [ | Both sides
previously selected. [ ] Repeat ohject after Ok

‘ﬂ K. o Cancel I Preview

8. Click OK to create the offset surface.

7. Specify the Offset.

(I;I-} . You can double-click on any arrow, not necessarily the generating parent as shown above,
to edit any of the elements.

You can also edit any of the elements by using the contextual menu available on all
elements from the Quick Select dialog box, as well as from the texts in the geometry.

—_Froject.
il |
. You can select another "final"

-—
element directly in the . ﬂrUd’EE[G]
geometry, without having to _,,ffl”Et.'I

-
reselect the Quick Select .
* s .
*
ok O |' ﬁ

. Click in space to deselect any geometry and reset the quick selection without deselecting
the icon.

-

-

" '.-!"'.
gy
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Scanning a Part and Defining In Work
Objects

This task shows how to scan the part and define a current object without taking the complete
part into account. Therefore, it is useful for the analysis of the better understanding of the
part design.

Both geometrical sets and ordered geometrical sets can be scanned.

Open the Scanl.CATPart document.

1. Select the Edit -= Scan or Define in Work Object... command or click the = |

icon from the Select toolbar.

The Scan toolbar appears enabling you to navigate through the structure of your part.
Moreover, the part can be updated feature by feature.

You actually need to click the buttons allowing you to move from one current feature to the
other. Sketch elements are not taken into account by the command.

scan x|

JIStructure - E: ME M I@ M P

2. Select the Scan mode to define the way of scanning:

Structure

All features of the part are now scanned in the order of display in the specification tree.
The current position in the graph corresponds to the in work object.

Internal elements of sketches, part bodies and bodies, ordered geometrical sets, and
elements belonging to a geometrical set are not taken into account by this mode.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Scan1.CATPart
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o T

1. Click the Display

Graph icon E: .

The Scan Graph
dialog box appears
and displays all
the features
belonging to
Scanl part.

Update
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scancroph SRR
2 Sean

#—7)Pad.1
— & EdgeFilet. 1

— &y EdgeFilet. 2

T—fil Pad. 3

#—(7)Pad.4
— &) EdgeFilet. 3

@ Geometrical Set, 1
#—@ Geometrical Set, 2

All features of a part are scanned in the order of the update (which is not necessarily the

order of the specification tree).

The current position in the scan graph does not correspond to the in work object: indeed the
underlined object in the graph is not necessarily the one underlined in the specification tree.

Datum features appear first; geometrical sets, ordered geometrical sets and deactivated
features do not appear in the Scan Graph.

The part is put in no show, so is its 3D display, in order to build a new 3D display that
contains the same features but in a different order.

Deactivated features appear in the Scan Graph.

As a consequence, if a geometrical set or an ordered geometrical set is in no show, it is
ignored and its elements are considered as being in show.

To put the contents of this geometrical set or ordered geometrical set in no show, use the
Geometrical _Set.x object -=> Hide components contextual command.

Refer to the Hiding/Showing Geometrical Sets or Ordered Geometrical Sets and Their

Contents chapter for further information.
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S=E

1. Click the Display
—<" Point.4
f—xg Sketch.1
- Pad.1
EdgeFillet.1

Graph icon E: .

Ferer

The Scan Graph

dialog box appears

and displays all

_____ Pad.3
% Sketch.3

et

*—5 Plane.1

#—&)Pad.2

= Point.1

the features
belonging to

Scanl part.

3. Select a feature in the Scan
Graph or in the specification
tree. The application highlights
the feature in question in the
specification tree as well as in
the geometry area and make it
current.

In our example, we chose

EdgeFillet.1.

? . A preview of the current object's
parents is available: surfaces
appear as transparent and edges as
dotted yellow lines.

. If a parent of the in work object is
in no show, it is temporarily shown
when its child is the in work object.
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4. Click the Previous arrow I}‘;

to move to the previous

feature, that is Pad.1

5. Click the First arrow HH to

move to the first feature, that
is Point.4 (the last datum

point).

.~ In case there are several datum

I ' features, the application highlights the
last one as there are all scanned at the
same time.

6. Click the Next arrow H to

Scan Graph

+—.§ Plane.1

1-—@ Pad.2

move to the next feature, that 1*_/ Line. 1

is Sketch.1.

I Scanning Next and Previous skip

datum and deactivated features.

7. Click the Last arrow ## to

move to the last feature, that is

Point.2.

Moving to the next or last feature
enables to update elements that are
not up-to-date.

=10 |
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8. Click the First to Update | icon to move to the first element to be updated and

consequently update it.
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Geometry Updated |

@ The geometry and the part are up-to-date,

Ik

If both geometry and part
are up-to-date, an
information panel appears.

9. Click this icon again to find the
next element to be updated
and so on until an information
panel appears to inform you
that both geometry and part

are up-to-date.

10. Click the Play Update icon M to replay the update of the geometry.

A progression bar is displayed, while the scenario is being replayed.

B x|

5] Pad.z
:
II ENRREANNER
Skakus : 1 7% completed
Estimated kime remaining : Zsec

In case there are update errors, the replay stops at the first error. The Update Error dialog
box opens.

11. Click the Exit button M to exit the command.

In the geometry area and the specification tree, the application highlights the
current object.
If the object was in no show, it is put in show as long as it stays current.
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Defining a feature as current without scanning the whole part is possible using the Define in
Work Object contextual command on the desired feature. This feature is put in show if
needed, and keeps its status even if another feature is defined as the in work object.

When clicking a sub-element in the 3D geometry, it is in fact the feature used to generate
this sub-element which is selected as the in work object. Likewise, this feature is edited when
double-clicking a sub-element.

To display 3D parameters attached to Part Design features, check the Parameters of
features and constraints option in the Tools -> Options -> Infrastructure -> Part
Infrastructure -> Display.
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Updating Your Design

- This task explains how and when you should update your design.

%)
i

The point of updating your design is to make the application take your last operation into
account. Indeed some changes to geometry or a constraint may require rebuilding the part. To
warn you that an update is needed, CATIA displays the update symbol next to the part name
and displays the corresponding geometry in bright red.

To update a part, the application provides two update modes:

automatic update, available in Tools -= Options -= Mechanical Design -=> Assembly
Design -= General tab. If checked, this option lets the application update the part when

needed.

. manual update, available in Tools -=> Options -=> Mechanical Design -> Assembly

Design -= General tab, it lets you control the updates of your part. You simply need to

click the Update icon @, whenever you wish to integrate modifications.

f Non-updated wireframe and surface elements are displayed in red.
E 1. To update the part, click the Update icon @,

A progression bar indicates the evolution of the operation.

Updating ... |

@ Part1

Circle. 3 updated

Status FBE completed
E ztimated time remaining :Ozec

You can cancel the undergoing update by clicking the Cancel button available in the Updating...
dialog box.
(t"} . Keep in mind that some operations such as confirming the creation of features (clicking
OK) do not require you to use the update command. By default, the application
automatically updates the operation.

. The Update capability is also available via Edit -=> Update and the Update contextual
command.
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. To update the feature of your choice, just select that feature and use the Local Update

contextual command.

. Besides the update modes, you can also choose to visualize the update on the geometry as
it is happening by checking the Activate Local Visualization option from the Tools ->
Options -> Infrastructure -> Part Infrastructure, General tab.

In this case, as soon as you have clicked the Update icon @:

1. the geometry disappears from the screen
2. each element is displayed as it is updated, including elements in No Show
mode. Once they have been updated, they remain in No Show mode.

Interrupting Updates

I~ This task explains how to update a part and interrupt the update operation on a given feature
=7/ by means of a useful message you previously defined.

Open any document containing geometric elements.

E— 1. Right-click an element from the specification tree and choose the Properties contextual

menu item.

The Properties dialog box is displayed.

2. From the Mechanical tab, check the Associate stop update option.

Stop Update

4 iAszzociate stop update |

[ ] Deactivate stop update

3. Enter the text to be displayed when the updating process will stop when reaching this

element.

4. Click OK to confirm and close the dialog box.



Generative Shape Design & Optimizer Version 5 Release 14 Page 383

¢

The Stop Update.1 feature is displayed in the [ I
b P ure 1s cisprayer ! w1 (1 Translate. 1

specification tree, below the element for which it was
defined. [—@ Stop Update, 1

5. Whenever it is needed, click the Update icon @, to update the whole part.

The updating process stops after having updated the element selected above, and

issues the message as has been defined earlier:

Stop Update |
& The element 'Translate, 1' has been updated.

Do wou want ko conkinue update procedure?

Yes Mo

6. Click Yes or No, depending on what you intend to do with the geometry created based

on the selected element.

Would you no longer need this capability, you can:

right-click the element for which the stop was defined, choose the Properties contextual
command and check the Deactivate stop update option from the Mechanical tab: the
update will no longer at this element.

You notice that when the capability is deactivated, the Stop Update icon changes to: @ in
the specification tree.

right-click Stop Update.1 from the specification tree, and choose the Delete contextual
command.
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Defining an Axis System
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1=, This task explains how to define a new three-axis system locally. There are two ways of defining it: either by selecting
%/ geometry or by entering coordinates.

% | Open the PowerCopyStartl.CATPart document.

‘B& 1. Select the Insert -> Axis System Definition R E
Axis System command|| g syskem tvpe: ISI:anu:Iard j
or click the Axis nlyTa st [0 Seleckion
System icon ‘;@ ¥ axis: |Ma Selection [ reverse

Y oaxis: |I'~.I|:| Selection [ Reverse
The Axis System
Definition dialog box £ axis: |N|:| Selection L] Reverse

is displayed.

An axis system is composed of
‘an origin point and three
orthogonal axes. For instance,
you can start by selecting the
vertex as shown to position the
origin of the axis system you
wish to create. The application
then computes the remaining
coordinates. Both computed
axes are then parallel to those
of the current system. The axis
system looks like this:

| R T

It can be right or left-handed. This information is displayed within the Axis System Definition dialog box.

S Current Right-handed More. . l

I3 Under the Axis Systems node

‘Mﬂl

You can choose from different types of axis system:

Origin

Instead of selecting the geometry to define the origin point, you can use one of the following contextual commands

available from the Origin field:

. Create Point: for more
information, refer to Points

. Coordinates: for more
information, refer to Points

. Create Midpoint: the origin
point is the midpoint
detected by the application
after selection of a
geometrical element.



http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/PowerCopyStart1.CATPart
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. Create Endpoint: the
origin point is the endpoint
detected by the application
after selection of a
geometrical element

Axis System Types

You can choose from different
types of axis systems:

Standard: defined by a point
of origin and three
orthogonal directions (by
default the current
directions of the compass)

Here only the point was
selected and nothing specified
for the axes.

. Axis rotation: defined as a
standard axis system and a
angle computed from a
selected reference

Here the Y axis was set to the
standard axis system Y axis,
and a 15 degrees angle was set
in relation to an edge parallel to
the X axis.
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. Euler angles: defined by
three angle values as
follows:

Angle 1= (X, N)
a rotation about Z transforming
vector X into vector N.

Angle 2= (Z, W)

a rotation about vector N
transforming vector Z into
vector W.

Angle 3= (N, U)
a rotation about vector W

2. Select the point as shown to position the origin of the axis system you wish to create. The application then
computes the remaining coordinates. Both computed axes are then parallel to those of the current system. The

axis system looks like this:

3. If you are not satisfied with x axis, for instance click the X axis field and select a line to define a new direction

for x axis.

The x axis becomes collinear with this line.




Generative Shape Design & Optimizer

{;I} . It can be a line created
along the surface edge, for
example, using the Create
Line contextual menu on
the selection field, and
selecting two surface
vertices.

Similarly you can create
points, and planes.

. You can also select the
Rotation contextual menu,
and enter an angle value in
the X Axis Rotation dialog
box.

Version 5 Release 14

Axiz Syztem Definition EHE:

Type: IStandard j
Qrigir: | Paint. 1
e
¢ fic IE Create Point... e
2 Az |E [rse
2 Curent Create Flane... ?__J
Coordinates. .
i Mo zelection M
Rotation...

4. Click the y axis in the geometry to reverse it.

Checking the Reverse button next to the Y Axis field reverses its direction too.

5. You can also define axes [aus 7]

through coordinates.
Right-click the Z Axis
field and select the
Coordinates contextual
command. The Z Axis

dialog box appears.

6. Key in X = -1, retain the
Y and Z coordinates,

and click Close.

The axis system is
modified accordingly,
and is now left-

handed.

»

%= |1

=
v - [005E3241% =
=

Z=[0

Cloze I
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#

7. Click More... to display the More... dialog box.

The first rows contains the coordinates of the origin point. The coordinates of X axis are displayed in the

second row. The coordinates of Y and Z axis are displayed in the third and fourth row respectively.

More. .. EEd
Drigir: ¥ = |-4Elmm Y= |-22mm e |5mm
¥ Avis: % = [DO9E324195 v = [0.995350014 z=|
Y diis: 3 = [01B7RORESH ] v - [omeis54E3 =] z - [0562076433 =]
Z Asis: 30 = 0977509791 2] v - [0.094537722 (2] z - [n1a84831 =]

Cloze I

As you are defining your axis system, the application detects if its axes are orthogonal or not. Inconsistencies are
revealed via the Update diagnosis dialog box.

8. Uncheck the Current option if you do not want to set your axis as the reference. The absolute axis at the

bottom right of the document then becomes the current three axis system.

Jr 9. Uncheck the Under the
axis system node
option if you do not
1 1 .
want the axis system to ¥= -+ Axis Systems
be created within the Axis mystem. 1
Axis system node in the

specification tree.
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It will be =~ & ordered Geometrical Set.5
created t/ Lire, 3

either in Axis oysterm,
the current

geometrical

set or right

after the t .
el Geometrical Set, 1

current
object in * Point.1

an ordered = Point.z
geometrical = Point.3

set. In this ta Extract.1
case, the Axis System. 1

axis

system
becomes
the new
current

object.

10. Click OK.

The axis system is created.

When it is set as current, it is highlighted in the specification tree.

11. Right-click Axis System.1 from the specification tree and select the Axis System.1 object -> Set as current
contextual command. Axis System.1 is now current. You can then select one of its plane, to define a sketch

plane for example.

You can change the location of the axis system and put it in a geometrical set.
To do so, select it in the specification tree, right-click and select Axis System.1 object -=> Change Geometrical
Set. Choose the destination of the axis system using the drop-down list.

Please refer to the Managing Geometrical Sets chapter to have more information.

If you create a point using the coordinates method and an axis system is already defined and set as current, the
point's coordinates are defined according to current the axis system. As a consequence, the point's coordinates are
not displayed in the specification tree.

You can contextually retrieve the current local axis direction.
Refer to the Stacking Commands chapter to have further information.

There is an associativity between the feature being created and the current local axis system. Therefore when the
local axis system is updated after a modification, all features based on the axis direction are updated as well.

Local axes are fixed. If you wish to constrain them, you need to isolate them (using Isolate contextual command)
before setting constraints otherwise you would obtain over-constrained systems.
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The display mode of the axes is different depending on whether the three-axis system is right-handed or left-

handed and current or not.

THREE-AXIS SYSTEM CURRENT AXIS DISPLAY MODE
right-handed yes solid
right-handed no dashed

left-handed yes dotted
left-handed no dot-dashed

Editing an Axis System

You can edit your axis system by double-clicking it and entering new values in the dialog box that appears. You can
also use the compass to edit your axis system.

Note that editing the geometrical elements selected for defining the axes or the origin point affects the definition of the
axis system accordingly.

Right-clicking Axis System.X object in the specification tree lets you access the following contextual commands:

. Definition...: redefines the axis system
. Isolate: sets the axis system apart from the geometry

Set as Current/Set as not Current: defines whether the axis system is the reference or not.

i, The Under the axis system node option is not available when editing an axis system.

s 'a-{ 4

S
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Using the Historical Graph

i, This command is only available with the Generative Shape Design 2 product.

|
{T} This task shows how to use the Historical Graph.
E— 1. Select the Historical Graph =] E3
element for =
hich Bl ==
which you _
g O Frofile’ =
want to =
| O Prafile?
display the / D1 @
historical %}9 [ Guidel ,% Loft.1 —_—
Arclirmmed %
graph.
i o [ Guide? & Pz
2. Click the _
E}I Arcetrimmed & 4
Show IE
Historical au
Graph icon 1 | I IrI
The
Historical
Graph
dialog box
appears.

The following icon commands are available.
. Add graph

. Remove graph

. Reframe graph

. Surface or Part graph representation
. Parameters filter

. Constraints filter.

3. Just close the dialog box to exit this mode.
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N

Working with a Support

This task shows how to create a support. It may be a plane or a surface.

%42 This will allow you to automatically reference a surface or plane as the supporting element whenever you need one,

(cEEy

when creating lines for example. You will no longer have to explicitly select the support element.
It will also allow you to create reference points on the fly in the support, whenever you need a reference point to create
other geometric elements.

. Creating a support from a surface
. Creating a support from a plane

. Creating an infinite axis from the active work on support

' Open the WorkOnSupportl.CATPart document.

Creating a support from a surface

1. Click the Work b QNI e 7| =
S . —o...c.

icon % . Paink: | DeFault {Criging

The Work On &tid bype: INEII'IE! j

Support dialog & ok I - Cancell Presyiem I

box appears.

2. Select the surface to be used as support element.

If a plane is selected, a grid is displayed to facilitate visualization.

3. Optionally,

select a point.

By default the

surface's
midpoint is
selected.

4. Click OK in the T Working supports
dialog box. ' Working support. 1
The element ; -J}_’m Extride, 1

(identified as
Working
support.xxx) is
added to the
specification
tree under the

Working


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/WorkOnSupport1.CATPart
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supports node.

Creating a support from a plane

™ 1. Click the Work on Support icon % .

Work On Support

Suppaort: |xv plane

Poink: Default {Origin
2. Select the plane
&rid tvpe: ICartesian j
to be used as
[ Hide grid
support i i
Firsk direction
| t.
elemen Primary spacing: |1':":“Tl"'l 2 Graduations: |10
The Work On Cirection: | fdis

Support dialog Second direction
[ ] allow distortions

box is
displayed, Primary spacing: IlU':"'I'IITI Graduations: |10
allowing you to =~ =Ptions
Shade grid plane

define the [ 2

[ 1 selectable grid
plane:

[ ] Furtive grid

& Position grid plane parallel ko screen

W Cancel I

Presvigw I

By default, the Grid type is set to Cartesian, to define a Cartesian plane.
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f A grid can also be displayed to facilitate visualization. You can hide it by checking the Hide grid option.
3. Select a point, as the support plane's origin.
I!;- By default the plane's origin is selected. Beware of the plane representation not being located at the plane's origin. In

this case, the default point, really is displayed at the origin and therefore not necessarily onto the plane representation.

4. Define the First direction scale (H for horizontal), by setting Primary spacing and Graduations values.

5. If needed, select a direction to specify the H direction.

You can right-click in the editable field to display the contextual menu and define the direction (by defining its

vector, creating a line, and so forth).

6. If you wish, you can define another scale for the Second direction scale (V for vertical), thus allowing

distortions of the grid. Check the Allow distortions option to activate the Primary spacing and Graduations

fields of the second direction.

. Check the Shade grid plane option to visualize the support plane as a solid geometric element.

This is possible only if the View mode is adequate.
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A

-l:i:i:l

. Check the Selectable grid option to enable the selection of sub-elements of the grid (lines and points) as a support
for a future selection.

Selected sub-elements are featurized.

. Check the Furtive grid option to see the grid only when it is parallel to the screen.

This option is only active only if the Selectable grid option is checked.
. Check the Position grid plane parallel to screen to reset the grid visualization parallel to the screen.

The Primary spacing and Graduations options are defined in Tools -> Options -> Shape -> Generative Shape
Design.

Please refer to the Customizing section for further information.
1
7. Click OK in the ?ﬁWorkmg SLppOrts

dialog box. -—% Working support. 1

The element -~ Flane. 1
(identified as

Working

support.xxx) is

added to the

specification

tree.

Creating an infinite plane from a limited planar surface

Open the WorkOnSupport3.CATPart document.

1. Click the Work

on Support
icon % .

2. Select a face of

Extrude.l.

A warning message is

Support selection warning El
issued asking you

whether you wish to The support selecked is a planar limited Face,
Do wou wank ko create the infinite plane corresponding ko this Face for the Waork On Suppark ?

create an infinite work

on support from this Yes Mo

face.
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. If you click Yes, the
plane is inserted in
the current
geometrical set or

ordered

geometrical set and

is used as the
Support. You will
be able to create
features on this

support.

. If you click No, only
the face is used as
the Support. You
will only be able to
create features on

this limited face.

Creating an infinite axis from the active work on support

Generative Shape Design & Optimizer
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L
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This capability is only available with the Rotate and Helix commands.

Let's take an example with the Rotate command.

Open the WorkOnSupport2.CATPart document.

1. Click the Rotate icon :[:}
v m

The Rotate dialog box displays.

2. Select the Spline as the element to be rotated.

3. Select the axis.

There are two ways to
create an infinite axis
on the fly:

a. Click anywhere g

on the Work on
Support.
The point and

the axis needed -1

for the axis are _|...i

created.
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.-'?".

(LI

b. Selectapointin | i i i i oo 0 N
the 3D
geometry.

The axis is
created through
this point and is _|
normal to the
active Work on 7
Support.

4. Click OK to create the rotated element.

The axis is an infinite line normal to the support and passing through the featurized point. This line is aggregated

to the Rotate.x feature and put in no show.

This capability is available with a Work on Support defined by a planar element (whether finite or not).

Setting a work
on support as
current

By default the last 1 )
created working ?ﬁ WDFKIT‘IQ SLJDDOITS

support is displayed in

red in the specification T"% Working support. 1

tree.

Use the Set As i—% Working support. 2
Current/Set As Not

Current contextual

menu on the working

support features, or

the Working

Supports Activity

%ﬁ icon to define

which is the default
current support that
will be automatically
selected when entering
a command that
requires a working
support.

Snapping to a point

Click the Snap to point icon % to snap the point being created onto the nearest intersection point on the grid.

Use the Get Features on Support contextual menu on the working support features to retrieve the features
created from a single or a multi-selection works on support. As a result, the retrieved features are selected in the
current editor and highlighted in the specification tree, therefore allowing you to use them more easily.
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. . 1
Points created while m. ;
in the Work on = %Workmg sUpports

Support command,
regardless of the

m—% Wiorking support, 1

type of working =

support created T’"ff_ Extrude. 1
(surface or plane), )

are aggregated - : Pointl

under the Working
support and put in
no show.

Regardless of the sk Extrice, 1
type of working - '

support created i—.-/ Line. 1
(surface or plane),

I
once you choose to Tr = Point 1
work on the

support, you can &= = Point?
directly click onto

the support to Start
create points. This =
capability is End

available with
commands such as
point, line, spline,
polyline, and most
commands where
you need to select
points as inputs.
The created points
using a support are
aggregated under
the parent
command that
created them and
put in no show in
the specification
tree.

Working supports can be edited, updated, or deleted just as any other feature.

ol
e
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Working with a 3D Support

i, This command is only available with the Automotive BiW Template product.

#I=+ This task shows how to create a 3D support. It is composed of three regular grid of lines,

" generally set on the three main planes of the part, that aggregates 3 selectable work on
supports.
It allows you to create reference points on the fly on each support, whenever you need a
reference point to create other geometric elements. You will no longer have to explicitly select
the support element.
It also allows you to create sub-elements of the grid on the fly (points, edges). These features
do not appear neither in the specification tree nor in the 3D geometry but are aggregated
under the feature using them.

=+ Open the WorkOnSupportl.CATPart document.

i 1. Click the Work on Support 3D icon Work On Support 3D 21X
%}- Suppart Type: |Reference j
— Definition

The Work on Support 3D dialog box

appears.

100k m
ot

II:I Qrm

100

— pkions
Labels position: |Full Screen j

w Cancel I Preview

{’é} . Each of three grid lines has one default primary spacing of 100mm for each direction. The
three directions of the main axis system define the grids directions.
You can edit the spacing values by clicking on the spacing tag to edit and modify them.
Note that you can modify these values at creation, not at edition, and that there can only
be one value per grid.
Grids are used both as an input to create geometry as well as visual help.

. You can also modify the name of the labels of the main directions by clicking on the
direction tag.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/WorkOnSupport1.CATPart
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Labels' directions and primary spacing are defined in Tools -=> Options -> Shape -=>
: | Generative Shape Design.
Please refer to the Customizing section for further information.

2. Choose the Labels position:

o Full screen: labels are displayed all around the screen

o Bottom/Left: labels are displayed on the bottom left of the screen

o None: no label is displayed

3. Define the Support Type:

o Reference: the 3D support is created according to the main axis system. There can

be only one reference 3D work on support.

o Local: a local axis system must be specified. There can be as many local 3D works
on support as desired.

|
:—% Working supports
== Working support 3001
4. Click OK in the dialog box. —z" Foint 1

Here is an example with a reference and _/ Lirfe, 1
a local 3D work on support. —/ Lire, 2
The elements (identified as Working —/ Lire. 3
support 3D.xxx) are added to the - WDFHT‘IQ suppﬂrt a0, 7

specification tree under the Working

.'L— " Point 2
—/ Line.4
~ /" Line.5
—/ Line.&

supports node.
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5. Select the Top View @ icon from the

Note:

Quick View toolbar.

The active work on support is visualized
and labels are displayed on each straight

line.

Page 400

The work on support must be
parallel to one of the three planes

to be visualized. As a

consequence, the active 3D work
on support may be seen
independently in each view of the

same document.

If you move the compass, the 3D
work on support is no longer

parallel to the screen.

. There can only be one active 3D work on support at the same time.

. When the local axis system is modified, all related features are updated.

Setting a work on support as
current

By default, the last created working support is
displayed in red in the specification tree.
Use the Set As Current/Set As Not Current

contextual menu on the working support |
features, or the Working Supports Activity

Ejﬁ icon to define which is the default current

su'['jport that will be automatically selected when
entering a command that requires a working
support.

.

You can also set the axis system as not current
to reactivate the three planes and define the
reference 3D support as the current support.

Working supports

Wiorking support 301
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Snapping to a point

Click the Snap to point icon to snap the point being created onto the nearest intersection

point on the grid.

‘O switching the featurization to lines or planes

I

Use the Support Featurize Line icon ﬁ; to switch the featurization of the grid lines to lines.

EEERLLEEL]

Conversely, use the Support Featurize Plane icon

"T_: to switch the featurization of the grid

lines to planes.
Featurized lines and planes are created normal to the current grid.

. Use the Get Features on Support contextual menu on the working support features to
retrieve the features created from a single or a multi-selection works on support. As a
result, the retrieved features are selected in the current editor and highlighted in the
specification tree, therefore allowing you to use them more easily.

. Once you choose to work on the 3D support, you can directly click onto the support to
create points. This capability is available with commands such as point, line, spline,

polyline, and most commands where you need to select points as inputs.

The created points using a support are aggregated under the parent command that created
them and put in no show in the specification tree.

. Each 3D working support can be edited, updated, or deleted just as any other feature.

" 'a-{ 4
g


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm

Generative Shape Design & Optimizer

Creating Plane Systems

Version 5 Release 14

Page 402

The Plane System command provides tools letting you define a number of planes in a given
direction. Planes can then be used as reference planes or supports when creating other items.

In structure applications, you can, for example, define reference planes in each ship direction
to assist you place structural elements. You must define one plane system for each direction.

I~ This task shows you how to create a regular asymmetric, a irregular asymmetric and a semi-

*I< regular plane system.

E 1. Click the Plane System /@ icon.

. In the Generative Shape Design workbench, this icon is to be found in the Tools toolbar.

You can also select Insert -= Advanced Replication Tools -= Plane System...

. In the Structure Preliminary Layout workbench, this icon is to be found in the Structure
Grid Set toolbar. Having selected this command, you also need to select an entry in the

specification tree under which you want to create a new CATPart to locate your plane

system before proceeding. If you want to use an existing CATPart, then select that CATPart

in the tree.

. For Structure Functional Design, switch to the Generative Shape Design workbench.

The Plane System dialog box appears.

Plane System

2 x|

Twpe: IRegular syrmmekric
Direction: Py

=
Reverse I

Qrigin: |Mo selection

Primary Subset

Spacing: I 100w
Mumber of planes after origin:

Murnber of planes before arigin:

Secondary Subset
[ allow second subset

Step: |5

=] Prefic:  [WEB

w oK l il Cance| Breswiew l
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2. Select the type of plane system you want to create:

Five types are available:

. Regular symmetric

. Regular asymmetric
. Semi-regular

. lIrregular symmetric

. Irregular asymmetric.

=, Symmetric Plane Systems
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Symmetric plane systems are created in similar fashion to asymmetric plane systems. The

difference being that they have the same number of planes on either side of the origin.

Creating a Regular Asymmetric Plane System

Plane System

Type: IFieguIar asymmetric
Direction:

Mo seleckion

=
Reverse I

rigin: |Mo selection

Primary Subset

Spacing: I 100w

E&] prefix: [FRM

Murnber of planes after origin: | =0

=

Murnber of planes before origin: |0

=

Secondary Subset
[ Allow second subset

Step: |5

= prefic: [WEE

Freview I

3. Select a plane or a line to define the direction of the plane system.

If you select a plane, the center of the plane is automatically taken as the origin of the plane
system and an arrow appears showing the direction.

You can, if desired, change the origin.
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o

4. If you selected a line, select a point to define the origin,
Or,

If you selected a plane and want to change the origin, click the Origin field and select a

point.

Use the Reverse button in the dialog box or select the arrow in the geometry area to invert
the direction.

The contextual menus in Direction and Origin fields let you create appropriate geometry
directly without having to exit the current command.

5. Specify the primary subset:

Specify the distance between two planes in the Spacing field.

Enter a prefix identifying all planes in this set.

Planes are identified by this prefix plus a positive or negative number that increments away
from the origin. Plane numbers are positive in the direction of the plane system. The origin
is identified by prefix.0.

1 FREM-3
1 FREM-2
—— FRM.-1

—1— FRM.O
FRM.1
- FREM.Z

Specify the number of planes.
The number you enter is the number of planes you want to create on either side of the
origin. Note that the number of planes does not include the plane at the origin.

4. Optionally, check Allow secondary subset to group a number of planes in the primary

subset together and create a secondary subset:

Specify the step. For example, enter 4.
Every fourth primary subset plane will belong to the secondary subset.

Enter a prefix identifying all planes in this set.

Note: The plane at the origin always belongs to the primary subset.
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= . Select the subset in the specification tree to visualize all planes in this set in the geometry
area.

6. Click OK when done to create a plane system along the specified direction.

plane
plane
plane

FPanBody

Hpaumg
- §# FRK

Creating an Irregular Asymmetric Plane System

...... Plane systems can be created by importing a TSV (tab-separated) file containing the definition
==* of the plane system.

This file must be formatted as follows:

positive_or_negative_ absolute distance_from_origin<TAB=>subset_prefix
where <TAB> denotes a TAB character

and should contain an entry O<TAB>=subset_prefix. Typically,

-4800 WEB
-4200 FRM
-3600 FRM
-3000 FRM
-2400 WEB

O FRM
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2300 WEB
2700 WEB

Notes:

. Do not type space characters using the space bar.

. It is not necessary to specify the positive sign '+' when entering positive distances.

It defines a plane system in one ship direction only but can contain as many subsets as
desired.

Plane System

Twpe:

UL 15 seleckion Reverse

Qrigin:— [ro selection

File ta irmporks

_Reverse |
| Browse, .. I
w 0K l w Cancel l Freview l

3. Select a plane or a line to define the direction of the plane system.

If you select a plane, the center of the plane is automatically taken as the origin of the plane
system and an arrow appears showing the direction.

You can, if desired, change the origin.

4. If you selected a line, select a point to define the origin,
Or,

If you selected a plane and want to change the origin, click the Origin field and select a

point.
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+~ « Use the Reverse button in the dialog box or select the arrow in the geometry area to invert
I the direction.

. The contextual menus in Direction and Origin fields let you create appropriate geometry
directly without having to exit the current command.

5. Click Browse... and navigate to the file containing the plane system definition.

6. Click OK when done to create a plane system along the specified direction.

ey

Creating a Semi-Regular Plane System

The semi-regular option lets you easily and rapidly define a plane system comprising groups of
planes with different spacings.

Plane System

Twpe:

Direction: Fygee e RE'*“EFS_IE

rigin: |Mo selection

Primary Subset

Start: |0 E En-:l:|1 E add I
SPacing: | =0mm E Flemu:uvel

Start | End Spacing From To

4| |
Primary subset prEFi}i:I FRIM

Secondary Subset
[ Allow second subset

Step: |5 =] prefi I'-.-'-.-'EE

W Ok I - Caru:ell Preview I
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3. Select a plane or a line to define the direction of the plane system.

If you select a plane, the center of the plane is automatically taken as the origin of the plane
system and an arrow appears showing the direction.

You can, if desired, change the origin.

4. If you selected a line, select a point to define the origin,

Or,

If you selected a plane and want to change the origin, click the Origin field and select a

point.

* % . Use the Reverse button in the dialog box or select the arrow in the geometry area to invert
the direction.

The contextual menus in Direction and Origin fields let you create appropriate geometry
directly without having to exit the current command.

5. Specify the primary subset:

. Specify the distance between two planes in your first group in the Spacing field.
Enter the number of the last plane having the specified spacing in the End field.

Click Add to confirm your first group.

The first group is identified in the list view control and the Start field incremented to display the
number of the first plane in your second group.

Primary Subset

Skark: 5 E Eru:I:IE. E add
Spacing: [Zo0mm = Remove |

Start | End Spacing From To
0 5 200 O 1000
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. Repeat to specify the spacing and the number of the last plane to be created with this
spacing, then click Add.

. Continue until satisfied.

Note: If the current spacing is the same as the spacing of the previous group, any new planes
are added to the previous group.

Primary Subset

Start: |17 E En-:l:l 18 E add I

SPacing: | =5omm E BEmoE
Start | End Spacing From To
1] -5 A00rarm aramm -1500rmm
a 5 Z00rmm drnrn 1000
5 12 A00rnm 1000mmm 3100rmm
12 17 250 3100rnm 4350rm

Enter a prefix identifying all planes in the primary set.

Planes are identified by this prefix plus a positive or negative number that increments away
from the origin. Plane numbers are positive in the direction of the plane system. The origin
is identified by prefix.0.

6. Optionally, check Allow secondary subset to group a number of planes in the primary

subset together and create a secondary subset:

Specify the step. For example, enter 4.
Every fourth primary subset plane will belong to the secondary subset.

Enter a prefix identifying all planes in this set.

Notes: The plane at the origin always belongs to the primary subset.
+ Select the subset in the specification tree to visualize all planes in this set in the geometry
[ 'area.

Adding Groups to Your Plane System

. Click in the list view control to return to the Add mode.

Modifying Groups in Your Plane System
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. Select the group you want to modify.

Enter a new spacing value or modify the End value to change the number of planes in the
group.
Note: You cannot modify the Start value.

Click Modify.

The plane system is updated. Changing the number of planes in any one group does not affect
the number of planes in other groups.

Note: Click in the list view control to cancel unwanted modifications that have not been
confirmed using Modify.

Removing Groups
Select the group you want to remove.

Click Remove.

7. Click OK when done to create a plane system along the specified direction.
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Creating Datums

This task shows how to create geometry with the History mode deactivated.

=
=17 In this case, when you create an element, there are no links to the other entities that were
used to create that element.
™ 1. Click the Create Datum icon ?.:. to deactivate the History mode.

It will remain deactivated until you click on the icon again.

If you double-click this icon, the Datum mode is permanent. You only have to click
again the icon to deactivate the mode.

A click on the icon activates the Datum mode for the current or the next command.

f The History mode (active or inactive) will remain fixed from one session to another: it is in
fact a setting.
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Inserting Elements

! & | This command is only available with the Generative Shape Design 2 product.

I, This task shows how to create a geometric element and automatically inserting it next to its main
w7 parent in the specification tree.
~ This may be useful to add an element that was not not initially designed, while retaining its logical
positioning within the specification tree.
All children of the main present are then attached to the inserted element.
Open the Insert0O1.CATPart document.
g: It contains, amongst other geometric elements, an extruded surface that has been translated.

"y 1. Click the Insert Mode icon [Ex.

It stays active and you can select another icon.

2. Click the Split icon %;I .

3. Successively select
the extruded surface
(Extrude.l) and the
plane (Plane.1) as
the splitting

element.

4. Click OK in the Split Definition dialog box.

The Split.1 element is created and inserted directly below the Extrude.l element, and the
translated surface is split as well, as the splitting operation takes place chronologically before the
translation.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Insert01.CATPart
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&3 Part1
— ... my plane
— ... I plane
— .0 zx plane
—@ FanBody
T .
T Geomefrical Set

T—@ Sketch 1
-z Extruded
7 Split

T'-E*' Flane.

T--“[j Translate. 1

5. Right-click the
= B3

Parentz and Children
Split.1 element in

the specification tree

and choose the

= Flane 1 o L Translate
Parent/children m U

A ‘
contextual menu. L7 WE P|ﬂﬂ7\*:_

[ Sketch.

The Parents and Children
dialog box is displayed.

The Extrude.l and Plane.1

are parents of the split ..

surface, which children is

w 0K I iEanceIl

the translated surface

(Translate.l).

Would the insert mode not been activated, the splitting operation would have been recorded in
the specification tree, at the end of the currently active geometrical set, and the translated
surface would not have been split:
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I

33 Part1

T

o
o

Using the Parent/children
contextual menu, on the
split surface, you notice that
the Split.1 element does not
have any children.

=l
T-E Flane.l
r—,,ﬁ Transzlate.1
Line

r
t%’ Split 1

Version 5 Release 14

— ... Wy plane
— ... vZ plane
— ... % plane

— FarBod:y

- Genmetrical Set. 1

T—@, Sketch1 g

... Extrude.l

Extrude. s

Parentz and Children

[ Sketch.

£ Flane 1 @ Sl
o yz plaﬂe7-f d
[

@ K I ﬂEar‘u:eIl

This insertion capability is available when creating:

. shape fillets
. split elements

. trimmed elements

. extrapolated surfaces or curves

. joined elements

. inverted elements

Page414
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Keeping the Initial Element

i This task shows you how to retain an element on which you are performing an operation. When this command
AF is active, as soon as you perform an action in which you create or modify geometry, you are in fact working on
a copy of the initial element.

The Keep and No Keep
modes can be activated m x|

via the Keep Mode and J i%::] ﬁ]
Il;..
No Keep Mode iconsin =~ =

the Tools toolbar.

Keep Mode

The implementation of this mode allows modification features to have the same behavior as creation features.
This mode is identical for both geometrical set and ordered geometrical set environments, whatever type of
the input and output (= result) elements are, that is to say whether they are datum or not.

The input element:

. remains in the show area
. can be detected and selected in the 3D geometry

. can be detected in the specification tree

Let's take an example with the Split command:

A surface and a line are "é}jPartl -
o ~created. The surface is 7
to be intersected with -
the line. =y plane A
— .+ vz plane e
— .. 2w plane A
—@Partﬁndv e

== =L Geometrical Set, 1 e

E“-:' Surface. 1 e
¥ Line.1 o
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™ 1. Check that the
Keep Mode

mode % is ﬁPartl .

activated.
= ..~y plane

2. Click the Split — ..o vz plane

icon E@ . = .. zx plane
3. Split the surface —@Partﬁndy
by the line. == &F Geametrical Set. 1

E“-:' Surface. 1

The whole i.-/ Life. 1

surface E Split. 1
remains in the &
show area.

Double-clicking the Keep Mode icon lets you work in a global mode: as a consequence, all created features
will be in Keep mode.

No Keep Mode

The No Keep mode is only available with the modification commands. It has no impact on the creation
commands.
Here are the list of commands impacted by the No Keep mode.

yah
(LI

Command Conditions

3D Curve Offset

All transformations

Blend With Trim support
Bump

Combine

Connect Curve With Trim mode
Corner With Trim Support
Curve Smooth

Develop

Diabolo No GSD plane as input
Extrapolate With Assemble result
Fillet With Trim Support
Healing

Inverse

Join

Near

Offset
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(G

‘on the curve, and a

Parallel Curve
Project

Shape Morphing

Split No GSD plane as input
Sweep Tangent sweep with Trim Support
Trim

Variable Offset
Wrap Curve

Wrap Surface

The implementation of this mode depends on the type of the input and output (= result) elements, that is to
say whether they are datum or not.
This mode transforms contextual creation features into modification features.

Datum Input and Datum Result

This mode is identical, whatever the environment (geometrical set or ordered geometrical set).
The input element:

. is deleted

. is replaced by the created feature (if their dimensions are strictly identical)

. its child features are impacted

=> Behavior 1 (see table below)
Let's take an example with the Split command.

A datum curve, a point c‘é}:Partl

surface based on this — 2wy plane
curve are created.
— =" vz plane

= =7 7w plane
—‘:E'}Partﬁudy
- 5F Geometrical Set.1

;\.) Curve. 1

A
<= Extrude.

® Poink.2



Generative Shape Design & Optimizer Version 5 Release 14 Page418

1. Check that the

No Keep Mode

3‘1@ and the

Create Datum

?:,:. icons are
Ao

activated. fé}:F‘artl
2. Click the Split  [~< xy plane
icon E}\:_ — <=7 vz plane
- — =7z plane
3. Split the curve by
—‘E‘}Partﬁudy
the point. 2y
== =8 Geometrical Set. i
The input QJ':'-'WE'I
fe |
curve is = Extrude. 1
replaced by * Point.2

the resulting
split curve and
the surface is

impacted.

Feature Input and Datum Result

a. Geometrical
set
environment

The input element:
is put in the no show area

cannot be detected and selected in the 3D geometry
can be detected and selected in the specification tree

its child features are not impacted

=> Behavior 2 (see table below)

Let's take an example with the Project command.



Generative Shape Design & Optimizer

Version 5 Release 14

A sketch and a surface ﬂ;}—:F‘artl

o - are created. The sketch
is to be projected onto
the surface.

— = xy plane
== vz plane
= =7z plane

—‘@Partﬁudy .l - 4

r"ﬁ ' Genmetrical Set, 1

1™ 1. Check that the

No Keep Mode

. L .
icon &ﬁ IS

activated.

2. Click the Project
- —
Icon r::;‘l .

3. Click the Create h

Datum icon

Y.

4. Project the

# Skel:ch 1

Part1
— = xy plane
— <=7 vz plane
= =7z plane
—‘@Partﬁudy

element
(Sketch.2) onto
the surface

(Extrude.1)

The input
sketch is put
in no show
and a datum
curve is

created.

F#Genmetrlcal Set, 1

i 25ketch, 1
Extrude 1

t x= Sketch, 2
;\-)Curve 1

Page419
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b. Ordered geometrical set environment

The input element:

is put in the no show area

cannot be detected and selected in the 3D geometry

can be detected and selected in the specification tree

its child features are impacted if the created feature is inserted before them

Let's take an example with the Split command.

An extruded surface is
o ‘created and a line
intersects it (Line.2).
The extruded surface
has a child feature
(Split.1) and is defined
as the current object.

i 1. Check that the
No Keep Mode

. L .
Icon &ﬁ IS

activated.

2. Click the Split
icon E@ .

3. Click the Create

Datum icon

Y.

4. Split the
extruded surface

with the line.

The extruded
surface is put
in no show
and its child
feature is
impacted: its
input is now
the new

surface (Surface.l).

-

54 Linear_Geometrical_Set.1 -

q_
—i7

* Paoink.1
* Paink, 2
/7 Line.1

* Poinkt.4

S Line.z

E

A A O A

’{I rll";:

w aplit, 1 -

-

B

q_

—i7

Linear_Geometrical_Set. 1 ]
* Paint. 1
* Paink, 2
/7 Line.1
* Paint. 4

S Line.z

A

"E:{trude. 1

ﬁ' Surface, 1 o

L A A

LA
=i
=
it
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/ . Therefore, when the Datum mode is associated to the No Keep mode and the result can replace the input, the
'r behavior is the one described above.

Datum or Feature Input and Feature Result

a. Geometrical set environment
The behavior is the same as above (Feature Input and Datum Result).

=> Behavior 2 (see table below)

b. Ordered geometrical set environment

The input element:
. isin the ghost area

. cannot be detected and selected in the 3D geometry
. can be detected and selected in the specification tree

its child features are impacted if the new feature is the created inserted before them

=> Behavior 3 (see table below)

Let's take an example with the Offset command.

;. Afill and a translate of 53 n_ 4y
g: "this fill are created. The
~ translate is thus a child oy plane
of the fill.
The fill is defined as the iz plane
current object.
2 plane
‘?&Partﬁudy
SF Linear Geometrical Set.1

SFl.1
f I Translate. 1
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| -

1. Check that the

No Keep Mode

icon ?;% is .
: iR Parkl

activated.
ety plane

2. Click the Offset S Ywe |:I|EI|'IE

icon % and et zx plane

offset Fill.1. R partBody

The offset o

SFil.1
surface is =,

& Offset,1
created before L

-..[1 Translate, 1

the translate.
The fill is

absorbed and
the translate

is impacted.

- Double-clicking the No Keep Mode icon lets you work in a global mode: as a consequence, all created

features will be in No Keep mode.

To conclude with the No Keep mode, here is a table summarizing the different behaviors:

Datum Geometrical Set

Input Ordered
Geometrical Set

Feature Geometrical Set

Input Ordered
Geometrical Set

Linear Geomekrical Set. 1

Version 5 Release 14

Datum
Result

Behavior 1

Behavior 1

Behavior 2

Behavior 2

translate

Feature
Result

Behavior 2

Behavior 3

Behavior 2

Behavior 3
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.« The default option is Keep mode for creation features and, and No Keep mode for modification features.

. Features created using the contextual menu are always set in Keep mode.

. If a sub-element is selected as an input of a command in No Keep mode, it is not put in the no show area.

. When editing a feature, you cannot change its mode.
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.-'?".

L2

Fl
W

Selecting Bodies

This command is only available with the Generative Shape Design 2 product.

This task shows how to rapidly select a specific Body, whether a Geometrical Set, an Ordered Geometrical
Set or PartBody, using the Body Selector. This is especially useful when the specification tree is hidden or
too large to be easily manipulated, in the case of a large document for example.

Open the PowerCopyStartl.CATPart document.

x|

1. From the Tools

toolbar, click J @ }, =25 '@u E: }fﬁ

fioo
©

Geametrical Set.j

the arrow on Boss

Geametrical Set. 1
the drop-down Geometrical Set, 3
list to display iaeometrical Set, 4
the list of

Bodies present
in the

document.

x|

2. Choose the

body you want J @ }. =-=§§ %T%G En %‘:}T

fion
v

Geometrical Set.j

-,
to work in, Boss
_ iqeametrical Set, 1
from the list. Geametrical Set,3
Geametrical Set,4
PartBody
The
selected
body is
displayed in
the Body
Selector's
field, and
underlined
in the

specification
identifying

it as the
current

body.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/PowerCopyStart1.CATPart
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f' . All Bodies are displayed in the list alphabetically, whether they are in Show or No Show mode.
. This command is equivalent to selecting the Body in the specification tree using the % icon, right-

clicking it and choosing the Define In Work Object command.
To rename your Body, you need to follow five steps:

Select the object from the specification tree

Choose the Properties contextual menu

Click the Feature Properties tab in the Properties dialog box
Key in a new Name

Click OK in the Properties dialog box.

agrLNE



Generative Shape Design & Optimizer Version 5 Release 14 Page 425

Checking Connections Between Surfaces
1=, This task shows how to analyze how two surfaces are connected, following a blend, match, or fill operation for

7 example.
Three types of analyses are available.

o Distance: the values are expressed in millimeters
o Tangency: the values are expressed in degrees

o Curvature: the values are expressed in percentage.

Open the ConnectCheckerl.CATPart document.

™ 1. Select both surfaces to be analyzed. Connect Check e a3

— Analysis bype

IDisI:ann:e j

[ Internal edges

2. Click the Connect Checker icon Ié—‘g): in

the Shape Analysis toolbar.

. . — Maximum gap
The Connect Checker dialog box is
displayed as well as another dialog box Im i
showing the color scale and identifying — Discrekizakion
the maximum and minimum values for .
the analysis type. () Light
(_) Coarse
The Auto Min Max button enables to @ :
automatically update the minimum and Medium
maximum values (and consequently all 1 Fime
values between) each time they are -
modified. — Display
o Color Scale
[ ] Comb
o Envelope
[ ] InFarmation
—acaling
(_) Aukomatic
] 100

0 surface(s) selected
0 conneckion(s) detected

Cuick. ., I

@ K I 'a.CEII'IEE|I
T -

Check the Internal edges option if you want to analyze the internal connections.

By default, the check box is unchecked.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/ConnectChecker1.CATPart
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#, Two cases are available:

L35, Surfaces are isolated.
Only geometrical connections are checked, that is all pairs of neighboring surface edges within the tolerance
given by the Maximum gap.
Depending on the Maximum gap value, interference connections may be detected, for instance when surfaces
have a size smaller the Maximum gap. In this case, you must decrease the Maximum gap value or join the
surfaces to be analyzed (see next point)

. Surfaces are joined (using the Join command for instance) and the Internal edges option is checked.
Topological connections are checked first, that is all edges shared by two topological surfaces. Then, the
corresponding pairs of surface edges are checked to detect any geometrical connections within the tolerance
given by the Maximum gap.

3. Choose the analysis type to be performed: Distance, Tangency or Curvature.

4. Set the Maximum gap above which no analysis will be performed. All elements apart from a greater value
than specified in this field are considered as not being connected, therefore do not need to be analyzed.
Be careful not to set a Maximum gap greater than the size of the smallest surface present in the

document.

In the color scale, the Auto Min Max button
enables to automatically update the minimum and

maximum values (and consequently all values 0.005mm
between) each time they are modified.

0,003

0. 003mm

- e

Min alue
Ornm
Mazx Walue
0. 17amm

[ ] Auko Min Max
.

Edit

. You can right-click on a color in the color scale

to display the contextual menu: Unfreeze

Mo Colar
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Color E |

- Edit: it allows you to modify the
values in the color range to highlight
specific areas of the selected surface.
The Color dialog box is displayed
allowing the user to modify the color
range.

Hue{16 Red241
Sal213 Green111
Lur{125  Blus{24

@ Apply l <@ Eann:ell
.

- Unfreeze: it allows you to perform a linear interpolation between non defined colors.
The unfreezed values are no longer highlighted in green.

- No Color: it can be used to simplify the analysis, because it limits the number of displayed colors in
the color scale. In this case, the selected color is hidden, and the section of the analysis on which that
color was applied takes on the neighboring color.

. You can also right-click on the value to display Edit

the contextual menu:
Llze [Max

- Edit: it allows you to modify the
edition values. The Value Edition dialog Value Edition E
box is displayed: enter a new value
(negative values are allowed) to IE?'E'T"T' E
redefine the color scale, or use the
slider to position the distance value
within the allowed range, and click OK. ‘.
The value is then frozen, and displayed
in a green rectangle.

w8 Cancel I

- Use Max/Use Min : it allows you to evenly distribute the color/value interpolation between the current
limit values, on the top/bottom values respectively, rather than keeping it within default values that may
not correspond to the scale of the geometry being analyzed. Therefore, these limit values are set at a
given time, and when the geometry is modified after setting them, these limit values are not dynamically
updated.

The Use Max contextual item is only possible if the maximum value is higher or equal to the medium
value. If not, you first need to unfreeze the medium value.

Only the linear interpolation is allowed, meaning that between two set (or frozen) colors/values, the
distribution is done progressively and evenly.

.+~ The color scale settings (colors and values) are saved when exiting the command, meaning the same values will be
I /set next time you edit a given draft analysis capability.
However, new settings are available with each new draft analysis.
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5. Check the analysis results on the

geometry.

Here we are analyzing the distance
between the surfaces. Each color
section indicates on the geometry the
distance between the surfaces.

a There may be a tangency discontinuity while a curvature continuity exists. This may appear for instance
£ in the case of two non tangent planar surfaces.

From the Connect Checker dialog box, you can choose a humber of visualization and computation options:
. the comb: that is the spikes corresponding to the distance in each point

. the envelope: that is the curve connecting all spikes together

. Information: that is the minimum and maximum values displayed in the 3D geometry

Finally, the scaling option lets you define the visualization of the comb. In automatic mode the comb size
is zoom-independent and always visible on the screen, otherwise you can define a coefficient multiplying
the comb exact value.

Max=0,175

6. Check the Information button:

Two texts are displayed on the
geometry localizing the minimum and Mifi=0m
maximum values of the analysis as
given in the Connect Checker dialog
box.

You can also choose the discretization,
that is the numbers of spikes in the
comb (check the Comb option to see
the difference).

The number of spikes corresponds to
the number of points used for the
computation:
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. Light: 5 spikes are displayed.

This mode enables to obtain consistent
results with the visualization of sharp
edges.

An edge is considered as sharp if its
tangency deviation is higher than 0.5
degree. To only detect tangency
deviations on sharp edges, specify a
deviation of 0.5 degree minimum.

To visualize sharp edges, make sure
the View -> Render Style ->
Shading with Edges and Hidden
Edges option is checked.

. Coarse: 15 spikes are displayed
. Medium: 30 spikes are displayed
. Fine: 45 spikes are displayed

i,

/1% ' The Full result is only available with the Generative Shape Design 2 product.

The number of selected elements and the number of detected connections are displayed below the color range.
Quick Yiolation Analysis 7] x|

7. Click the Quick... button to obtain a

simplified analysis taking into account o Diskance : - = IEI.lmrn E Mazx: 0.176mm
tolerances. [ ] Tangency : = ||:|.5II|EI;| E Mazx: 4.5deg
[ ] Curvature - = |5 E Max: 52,99 %
The comb is no longer displayed.

The Connect Checker dialog box |:| Owerlapping
changes to this dialog box.

o Infarmation

The Maximum gap and information — Maximum gap 1 surface(s) selected

are retained from the full analysis. |1 mm 11 connection(s) detecked

The maximum deviation value is also
displayed on the geometry. @ oK I e Cancel I Full. .. I

#=: You can use the check button to select one or several analyses (up to three). As a consequence, the colorful area
*%-/ displaying the deviation tolerance between the surfaces shows the continuity whose value is the lowest.

;i"‘-, In the case you select several types of continuity, the Information button is greyed out.
. You can check the Overlapping button to highlight where, on the common boundary, the two surfaces overlap.
In this case the other analysis types are deactivated.
"'i:i' . You can check the Information button to display the minimum and maximum values in the 3D
e geometry, or uncheck it to hide the values.

P11 1n P1 mode, only the quick analysis is available.
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Max=0.17&mm

8. Use the spinners to define the deviation

tolerances.

For example, the red area indicates all
points that are distant of more than 0.1
mm.

The maximum deviation values on the
current geometry are displayed to the
right of the dialog box.

9. Click OK to create the analysis.

The analysis (identified as Surface Connection Analysis.x) is added to the specification tree (P2 only).

This allows the automatic update of the analysis when you modify any of the surfaces, using the control
points for example.
If you do not wish to create the analysis, simply click Cancel.
Q . You can edit the color range in bpth qlialog boxc_es by d(_)uble—clicking the color range manipulators (Connect
Checker) or color areas (Quick Violation Analysis) to display the Color chooser.
. If you wish to edit the Connection Analysis, simply double-click it from the specification tree.

. If you no longer need the Connection Analysis, right-click Connection Analysis in the specification tree, and
choose Delete.

. The curvature difference is calculated with the following formula:

(cz2- cip/ cr+cz) /7 2)

The result of this formula is between 0% et 200%.

hax=38.bd7deq

. You can analyze internal edges of a surfacic
element, such as a Join for example, by
selecting only one of the initial elements:

. You can create an analysis on an entire geometrical set simply by selecting it in the specification tree.
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Checking Connections Between Curves

I~ This task shows how to analyze how two curves are connected, following a blend, or match
7 operation for example.
Four types of analyses are available.

o Distance: the values are expressed in millimeters
o Tangency: the values are expressed in degrees
o Curvature: the values are expressed in percentage

o Overlapping: the system detects overlapping curves

Open the ConnectChecker2.CATPart document.

™ R e R T R - Curve Connect Checker i E3 |

be analyzed. |’.-'5-.na|_lrlsi3 Type

Distance j

w LCancel I Quick... I

2. Click the Curve

Connect Checker icon

a_ in the Shape

=

Analysis toolbar.

The Connect

Checker dialog box

is displayed. At the

same time a text is

displayed on the

geometry, indicating

the value of the

connection Orrrn
deviation.

You can choose the
type of analysis to
be performed using
the combo:
distance, tangency
or curvature.

P11 In P1 mode, only this mode is available (no quick mode available).


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/ConnectChecker2.CATPart
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P2 This step is P2 only for Quick Violation Analysis K E3 |

Wireframe and Surface. - DIStEII"ll:E! '''''' - 5 [0 mm E P
[] Tangency : - 5 [0.5deq 2]  Maw 15.6deg
3. Press the Quick button. [ ] Curvature - - o E b aw: 104,85 %
The dialog box [ LhiE Rrepiie
changes along with : w 0K I ¥ Cancel I Full...
the text on the ;
geometry..

With our example,
the text in the
geometry
disappears because
the distance
between the two
curves is smaller
than the set

Distance value.

4. Check the Tangency

button:

A text is displayed

on a green

background (as

defined by default o
for the Tangency
criterion) to indicate
that the Tangency
criterion is not
respected, because
the first text
displayed is the one
for which the set
tolerance is not
complied with. You
can then increase
the Tangency value,
or modify the
geometry to comply
with your needs.
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5. Similarly, if you check
the Curvature value,
the displayed text
indicates that the
curvature between the
two analyzed curves is ‘

greater than the set

value.

6. Modify the tolerance
values, or the
geometry to comply

with the tolerances.

For example, if you
modify the Tangency
value to set it to 16
degrees, the geometry
instantly reflects the
compliance with the

new value.

Version 5 Release 14
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f The maximum deviation values on the current geometry are displayed to the right of the dialog

box.

7. Click OK to create the analysis.

The analysis (identified as Curve Connection Analysis.x) is added to the specification

tree.

This allows the automatic update of the analysis when you modify any of the curves,
using the control points for example (see Editing Curves Using Control Points).

If you do not wish to create the analysis, simply click Cancel.

{;} . Double-click the Curve Connection Analysis from the specification tree to edit it.
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. You can analyze internal
edges of a element, such
as a Join for example, by
selecting only one of the
initial elements:

. Use the Overlapping mode to highlight where, on the common boundary, the two curves

overlap.

When the Overlapping button is checked, other analysis types are deactivated.
In Full mode, a text is displayed indicating whether the curves overlap.

,fﬂ The Overlapping mode is not available with the Wireframe and Surface product.

—

. The curve connection checking analysis is permanent in P2 mode only, i.e. it is retained in
the specification tree for later edition and on the geometry till you reset or delete it, whereas
in P1 mode, it is present at a time, but not retained when exiting the command.

A
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M) .

Performing a Draft Analysis

This command is not available with the Generative Shape Design 1 product.

Used in Part Design workbench, this command requires the (P2 configuration mode.

#1%+ This task shows how to analyze the draft angle on a surface.
< The Draft Analysis command enables you to detect if the part you drafted will be easily removed.

This type of analysis is performed based on color ranges identifying zones on the analyzed element where the deviation from the draft
direction at any point, corresponds to specified values.
These values are expressed in the unit as specified in Tools -= Options -=> General -> Parameters -> Unit tab.
You can modify them by clicking on their corresponding arrow or by entering a value directly in the field.
g Open the DraftAnalysisl.CATPart document.

The visualization mode should be set to Shading With Edges in the View -> Render Style command

The discretization option should be set to a maximum: in Tools -> Options -> Display -> Performances, set the 3D Accuracy ->
Fixed option to 0.01.

Check the Material option in the View -> Render Style -> Customize View command to be able to see the analysis results on the
selected element. Otherwise a warning is issued.

Uncheck the Highlight faces and edges option in Tools -> Options -> Display -> Navigation to disable the highlight of the
geometry selection.

1. Select a surface.

It is highlighted.

2. Click the Draft Analysis icon m in the

Shape Analysis toolbar.

Draft Analysiz E |

— Mode
— Digplay
The Draft Analysis dialog box is displayed. It gives .
information on the display (color scale), the draft < Colar Scale
direction and the direction values. (] 0n The Fly
The Draft Analysis.1 dialog box showing the color e
scale and identifying the maximum and minimum — Direction
values for the analysis is displayed too. @ i s I
— |nformation
Dir»: 0.000
Dir%": 1.000
Dir £ : 0.000
@ Ok I < Eancell
Mode option

+ The mode option lets you choose between a quick and a full analysis mode. These two modes are completely independent.
I ! The default mode is the quick mode. It simplifies the analysis in that it displays only three color ranges.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/DraftAnalysis1.CATPart
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Draft Analysis_1 Ed |

Draft Analysis_ 1 E3 | .

I

Quick mode Full mode

F'11n P1 mode, only the quick mode is available.

Edit

. You can right-click on a color in the color scale to Unf
display the contextual menu: SINEEZE
Mo Color

Color HE |

- Edit: it allows you to modify the values in
the color range to highlight specific areas of
the selected surface. The Color dialog box
is displayed allowing the user to modify the
color range.

Hug/16 Red[241
Saf213 Greenf111
Lum|125  Eluef24

@ Apply l - Eancell

- Unfreeze: it allows you to perform a linear interpolation between non defined colors.
The unfreezed values are no longer highlighted in green.

- No Color: it can be used to simplify the analysis, because it limits the number of displayed colors in the color scale. In this
case, the selected color is hidden, and the section of the analysis on which that color was applied takes on the neighboring
color.

Edit

You can also right-click on the value to display the

contextual menu:
e Max

- Edit: it allows you to modify the edition
values. The Value Edition dialog box is Value E dition E

displayed: enter a new value (negative

values are allowed) to redefine the color IBF".Emm E
scale, or use the slider to position the

distance value within the allowed range,

and click OK. .
The value is then frozen, and displayed in a -
green rectangle.

W Cancel I

- Use Max/Use Min : it allows you to evenly distribute the color/value interpolation between the current limit values, on the
top/bottom values respectively, rather than keeping it within default values that may not correspond to the scale of the
geometry being analyzed. Therefore, these limit values are set at a given time, and when the geometry is modified after
setting them, these limit values are not dynamically updated.
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The Use Max contextual item is only possible if the maximum value is higher or equal to the medium value. If not, you first
need to unfreeze the medium value.

Only the linear interpolation is allowed, meaning that between two set (or frozen) colors/values, the distribution is done
progressively and evenly.

The color scale settings (colors and values) are saved when exiting the command, meaning the same values will be set next time you
edit a given draft analysis capability.
However, new settings are available with each new draft analysis.

Display option

L

. Uncheck the Color Scale checkbox to remove the Draft Analysis.1 dialog box.

This dialog box only appears in edition mode.

L

. Activate the On the fly checkbox and move the
pointer over the surface.
This option enables you to perform a local

analysis.

Arrows are displayed under the pointer,
identifying the normal to the surface at the
pointer location (green arrow), the draft direction
(red arrow), and the tangent (blue arrow). As you
move the pointer over the surface, the display is
dynamically updated.

Furthermore, circles are displayed indicating the plane

tangent to the surface at this point.

The displayed value indicates the angle between the

draft direction and the tangent to the surface at the

current point.

It is expressed in the units set in using the Tools ->
Options -> General -> Parameters -> Units tab.

,fi"-, The On the fly analysis can only be performed on the elements of the current part.

Note that you can activate the On the fly option even when not visualizing the materials. It gives you the tangent plane and the
deviation value.

. Click the Inverse button to automatically reverse

the draft direction:

When several elements are selected for
analysis, the draft direction is inverted for

each element when the button is clicked.

In case of an obviously inconsistent result, do not
L:4  forget to invert locally the normal direction via the
Inverse button.

The manipulator on the draft direction allows you to materialize the cone showing the angle around the direction.
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WidcoDirect

Direction in the cone Direction out of the cone

Right-click the cone angle to display the Angle
Tuner dialog box. Angle Tuner E3

When you modify the angle using the up and
down arrows, the value is automatically updated 19.413 E
in the color scale and in the geometry. .

f Please note that you cannot modify the angle below the minimum value or beyond the maximum value.

Draft Analysziz. 1 Ed I

|
1 _ ==Eee

Full mode I

Draft Analysis. 1 Eq |

—— IR

% -

h34.391 degDjrect

Quick mode
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. Right-click the Direction vector to display the

contextual menu.

It allows you to:

. hide / show the cone

. hide / show the angle

) Hide Cone
. hide / show the tangent
Hide Angle 83.11degfiract
. lock / unlock the analysis position .
Hide T angent
. keep the point at this location Lock
A Point.xxx appears in the specification Keep Point

tree.

FP1)1n P1 mode, the Keep Point option is not available.

Direction

By default the analysis is locked, meaning it is done according to a specified direction: the compass w axis.
In P1 mode, the default analysis direction is the general document axis-system's z axis.

. Click the Locked direction icon @l and select a direction (a line, a plane or planar face which normal is used), or use the

compass manipulators, when available.

Using the compass manipulators Selecting a specific direction

. Click the Compass icon ﬁ to define the new current draft direction.

The compass lets you define the pulling direction that will be used from removing the part.

I ' You can display the control points by clicking the Control Points ﬁ icon, yet the draft analysis is still visible, then allowing you to

check the impact of any modification to the surface on the draft analysis.
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3. Once you have finished analyzing the surface, click OK in the Draft Analysis dialog box.

The analysis (identified as Draft Analysis.x) is added to the specification tree.

F'1 This capability is not available in P1 mode.

i

Note that settings are saved when exiting the command, and redisplayed when you select the Draft Analysis icon again.
Be careful, when selecting the direction, not to deselect the analyzed element.

A draft analysis can be performed just as well on a set of surfaces.

If an element belongs to an analysis, it cannot be selected simultaneously for another analysis, you need to remove the current
analysis by deselecting the element to be able to use it again.

In some cases, even though the rendering style is properly set, it may happen that the analysis results are not visible. Check that the
geometry is up-to-date, or perform an update on the involved geometric element(s).

The analysis results depend of the current object. May you want to change the scope of analysis, use the Define in Work object
contextual command.
¥ |
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Performing a Surfacic Curvature Analysis

Fal
M4 1. This command is not available with the Generative Shape Design 1 product.

. Used in Part Design workbench, this command requires the |2 configuration mode.

This task shows how to analyze the mapping curvature of a surface.

Open the SurfacicAnalysis1.CATPart document.

The discretization option should be set to a maximum: in Tools -> Options -> Display -> Performances, set the 3D Accuracy ->
Fixed option to 0.01.

Check the Material option in the View -> Render Style -> Customize View command to be able to see the analysis results on
the selected element.

~« You can now perform an analysis on the fly even if the Material option is not checked. No warning message is issued as long as no
'Q' element is selected.

Uncheck the Highlight faces and edges option in Tools -> Options -> General -> Display -> Navigation to disable the
highlight of the geometry selection.

i 1. Select a surface.

2. Click the Surfacic Curvature Analysis icon % in the Shape Analysis toolbar.

The Surfacic curvature dialog box is displayed, and the analysis is visible on the selected element. It gives information on the

display (color scale), the draft direction and the direction values.

The Surfacic Curvature.1 dialog box showing the color scale and identifying the maximum and minimum values for the

analysis is displayed too.

Surfacic curvaturelid P3 _(E x|

— Tvpe

Maximum j I -

Limited Radius x|
—Display Opkions ————

o Color Scale

(] &n The Fly
[ 30 Minfax
— Analysis Options -0.005mrm
[ 1 absalute -0.007mm
[ radius Mode
S
Min Walue
a o] 4 ‘ '-:EII'II:E' ek okk
rl I Max Malue
kb
.
i i i . Edit
. You can right-click on a color in the color scale to display
Unfreeze

the contextual menu:
Mo Color



http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/SurfacicAnalysis1.CATPart
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Coor B

- Edit: it allows you to modify the values in the
color range to highlight specific areas of the
selected surface. The Color dialog box is displayed
allowing the user to modify the color range.

Hue{143 | Redpd
Saf119  Green(118
Lurnl120 Blue{131

@ 0K I ﬂ.-‘l'-.ppl_l,ll aEanceIl
T .

- Unfreeze: it allows you to perform a linear interpolation between non defined colors.
The unfreezed values are no longer highlighted in green.

- No Color: it can be used to simplify the analysis, because it limits the number of displayed colors in the color scale. In this
case, the selected color is hidden, and the section of the analysis on which that color was applied takes on the neighboring
color.

You can also right-click on the value to display the Edit

contextual menu:

Lse Max

- Edit: it allows you to modify the edition values.

The Value Edition dialog box is displayed: enter a Value Editi E
new value (negative values are allowed) to

redefine the color scale, or use the slider to

position the distance value within the allowed IEDdEQ E

range, and click OK.

The value is then frozen, and displayed in a green @ 0K - Eancell
rectangle. .

- Use Max/Use Min: it allows you to evenly distribute the color/value interpolation between the current limit values, on the
top/bottom values respectively, rather than keeping it within default values that may not correspond to the scale of the
geometry being analyzed. Therefore, these limit values are set at a given time, and when the geometry is modified after
setting them, these limit values are not dynamically updated.

The Use Max contextual item is only possible if the maximum value is higher or equal to the medium value. If not, you first need to
unfreeze the medium value.

- Interpolation: by default the interpolation is linear.

Type

3. Select the type analysis:

In the following examples, we defined minimum and maximum values and used the on the fly option (except for Limited and Inflection
Area type)

. Gaussian
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il

B . F5de-004mm

5, 28 9e-005mm

Min Walue
-5, 28%-005mm
Mazx Malue
1.7534e-004mm

Minimum: to display the minimum curvature value

=0
BN | 7 5de-004mim

5, 259e-005mm

Min Yalue
-0,018mm

Mazx Malue
0,003

-

Maximum: to display the maximum curvature value

Version 5 Release 14
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1=

Min Yalue
-0,01mm
Max Yalue

0. 026mm
.

Limited: the quick mode is displayed and the Limited Radius type is selected.

In the Surfacic curvature dialog box, you are able to modify the radius value using the up and down arrows. The value is

automatically updated in the color scale.

_iix
=-

m

-

Min Yalue
38.079mm
Mazx Malue
368, FEFmm

Inflection Area: enables to identify the curvature orientation:

o In green: the areas where the minimum and maximum curvatures present the same orientation

o In blue: the areas where the minimum and maximum curvatures present opposite orientation

See also Creating Inflection Lines. Note that these inflection lines are always created within the green area, i.e. when the curvature

orientation is changing.
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Surfacic Ctfi ] 3]

Min Yalue
-5,28932e-005

Mazx Malue
0.000178385

Display options

. Uncheck the Color Scale checkbox to remove the Surfacic Curvature Analysis.1 dialog box.

. Activate the On the fly checkbox and move the pointer
over the surface.
This option enables to perform a local analysis.
The curvature and radius values are displayed under the
pointer, as well as the minimum and maximum curvature
. values and the minimum and maximum curvature m Pr\
directions. As you move the pointer over the surface, the

f‘-_
Cur 0.00752 Rad :132.9?6‘rﬁ"m :
display is dynamically updated.

The values are expressed in the units set in using the
Tools -> Options -> General -> Parameters -> Units

tab.

The displayed values may vary from the
information displayed as the Use Max / Use Min
values, as it is the precise value at a given point
(where the pointer is) and does not depend on the
set discretization.

) . The On the fly analysis can only be performed on the
= elements of the current part. It is not available with the
Inflection Area analysis type.

. You cannot snap on point when performing a local on the
fly analysis.

Right-click a point to display the contextual menu. It allows you to :

- keep the point at this location (under the pointer)
- keep the point corresponding to the minimum value
- keep the point corresponding to the maximum value

A Point.xxx appears in the specification tree.

F1' In P1 mode, this contextual menu is not available.
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Surfacic Curvature... [E4

0.000343

0.000142

0.oomaoy

KEeep Paint
K.eep Min Point

F.eep Max Pant

kdir W alue
-0.00291566

b ax W alue
0000342339

. Activate the 3D MinMax checkbox to locate the minimum and maximum values for the selected analysis type.

Surfacic Curvature... [E4

0.000142

. 00 ﬁ_:.'

kdir W alue
-5, 23889005
b ax W alue

0.00071 78385
—

Analysis options

Uncheck both Positive only and Radius Mode analysis options to get analysis values as curvature values

Page 446
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Fa K Check the Positive only analysis option to get analysis values as positive values.

JRleTE

0Smm

5, 259e-005mm

Min Yalue
O
Max Yalue

1.784e-004rmm
.

. Check the Radius Mode analysis option to get analysis values as radius values.

il

-1, #T0e4-000mm

-1, #I0e4-000rmr
- Mlpylul
Orarm

Orarm

Orarm

15906, 0L35mm

Min Yalue
-18906,035mm
Mazx Malue

5605, B4dmm
.

/1.1 These options are not available with the Limited and Inflection Area analysis types.
{14

4. Once you have finished analyzing the surface, click OK in the Surfacic Curvature Analysis dialog box.

The analysis (identified as Surfacic Curvature Analysis.x) is added to the specification tree.
F1) This capability is not available in P1 mode.

. You can display the control points by clicking the @ icon, still viewing the surfacic curvature analysis. This allows you to check the

impact of any modification on the surface.
Here are examples using the 3D MinMax capability.
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0.000113

If you double-click the Surfacic Curvature Analysis.xxx in the specification tree, the Minimum and Maximum values are updated in the
Surfacic Curvature.1 analysis but not in the color scale.

Surfacic Curvature... [E4

0.000113

kin W alue
-0.00011:3051
b ax W alue

5.60691e-005

To update the values in the color scale, right-click the minimum value and the maximum value and select respectively Use Min / Use
max from the contextual menu.
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Surfacic Curvature... [E4 |

bin W alue
-0.0001 13051
b ax W alue

5.60651 &-005

o

. Surfacic curvature analyses can be performed on a set of surfaces.

L.

. If an element belongs to an analysis, it cannot be selected simultaneously for another analysis, you need to remove the current
analysis by deselecting the element to be able to use it again.

. In some cases, even though the rendering style is properly set, it may happen that the analysis results are not visible. Check that
the geometry is up-to-date, or perform an update on the involved geometric element(s).

. The analysis results depend of the current object. May you want to change the scope of analysis, use the Define in Work object
contextual command.

'@. . You can customize the values expressed in the color scale and in the 3D geometry.

v To do so, select the Tools -=> Options -> General -> Parameters and Measures -> Unit command, then define or redefine the
default units.
P2 For further information, refer to the Customizing Units chapter in the CATIA Infrastructure User's Guide documentation.
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Performing a Curvature Analysis

17}. This task shows how to analyze the curvature of curves, or surface boundaries.

Open the Analysis1l.CATPart document.

When analyzing surface
boundaries:

if you select the surface, the
analysis is performed on all its
boundaries

if you select a specific
boundary, the analysis is
performed only on this
boundary.

i 1. Click the Porcupine

Curvature Analysis icon

Il
LT

2. Select the curve.

Automatically the curvature comb
is displayed on the selected curve:

3. Define the analysis
parameters in the
Curvature Analysis dialog

box.

Use the Project on Plane
checkbox to analyze the
projected curve in the selected
plane referenced by the

compass.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Analysis1.CATPart

Generative Shape Design & Optimizer

If you uncheck the Project On
Plane option, the analysis is
performed according to the
curve orientation. This is the

default option.

4. Use the spinners to adjust the number of strikes and modify the density.

5. You can also decide to
halve the number of spikes
in the comb clicking as
many times as wished the

/2 button.

This option is particularly useful
when the geometry is too dense to
be read but the resulting curve
may not be smooth enough for
your analysis needs.

You could just as well double the
number of spikes using the X2
button.

6. Similarly, click the /72
button to fine-tune the
amplitude (size) of the
spikes, and re-compute the

analysis curve accordingly.

Version 5 Release 14

Curvature Analysis

— Tvpe

Diagram

I Curvature

=

2

[ project On Plane
— Density

— amplitude

|1|:u:| = |15r£.12.3

vz | sz Nl == 1 /2 |
] curvilinear 2 Aukomatic
[ reverse 4 Logarithm

A Particular

[ ] Inverse Value

@ ok |

4 Comb

4 Envelop

Page451
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7. Click Curvilinear to switch
from the Parametric
discretization mode to the
Curvilinear analysis. You

will get something like this:

8. Check the Automatic option optimizes the spikes length so that even when zooming in or out, the spikes are

always visible.

Min=-0.021mm-1

9. Check the Logarithm
option to display the
logarithmic values in the

3D geometry.

Max=-5.645e-004mm-1

f Displaying these values does not
modify the analysis.

10. Click Reverse, you will get

something like this:

That is the analysis
opposite to what was
initially displayed. This is
useful when from the
current viewpoint, you
do not know how the
curve is oriented.
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I

11. Use the Particular
checkbox to display at
anytime the minimum and

the maximum points.

Inflection points are displayed only
if the Project on Plane and
Particular checkboxes are checked.

Version 5 Release 14
Max=0.05mm-1

Min=0.001mm-1

Max=0.029mm-1

Page 453

12. The Inverse Value checkbox displays the inverse value in Radius, if Curvature option is selected, or in

Curvature, if Radius option is selected.

You can right-click on any of
the spikes and select Keep
this Point to keep the current
point at this location.

A Point.xxx appears in the
specification tree.

If you check the Particular
option, you have more options:

o Keep all inflection points

o Keep local minimum
(corresponds to the
absolute minimum under

the running point)

o Keep local maximum
(corresponds to the
absolute maximum under
running point)

o Keep global minimum (in
case there are two curves,
the point will be found on
one or other of the curves)

o Keep global maximum
(in case there are two
curves, the point will be
found on one or other of
the curves)

Keep this poink

Keep all inflection paoints
Keep lacal minimurm
Keep |ocal masximum
Keep global minimum

Keep global maximum
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P2 This option is only available in P2 mode in FreeStyle Shaper, Optimizer, and Profiler.

13. Finally, click the .,:*T ‘:—; icon to display the curvature graph:

Curvature Analysis. 1 K

|'Drawing Modes

b

(0.0.04394Y

...........................................

...........................................

Amplitude Y= 00248

...........................................

0.0.000249) Curve parameier
-

The curvature profile and amplitude of the analyzed curve is represented in this diagram.

(1,0.000249

When analyzing a surface or several curves, i.e. when there are several curvature analyses on elements that are not
necessarily of the same size for example, you can use different options to view the analyses.

For example, when analyzing a
surface, by default you obtain this
diagram, where the curves color
match the ones on the geometry.

Curvature Analysis. 2 EHEd

|' Drawing Modes

=

(0.1.00487 %

Arnplitudel... £ 3 A

..........

.......................................

(0.0.00464)  Curve paramater
-

D[E,D_I
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Curvature Analysis. 2 EHE

Drrawing Modes

Same vertical length : all (0,1.0046% ...

curves are displayed according
to the same vertical length,
regardless of the scale

Armplitudel L b

(0.0.00464) Curve paramater o

Curvature Analysis. 2 EHE

Drawing Modes

Same origin =] all curves [D,D.E?E)ﬁ.....&

[
are displayed according to a
common origin point on the
Amplitude scale

Amplitude:-.

(0,-0.424)
il

Curvature Analysis. 2 EE

Crrawing Modes

Vertical logarithm scale @l:

all curves are displayed I:U,D.l:l'l 353{1'" :
according to a logarithm scale =~ [TTUATTTIATTIIIRTIIIAT T AT e
for the Amplitude, and a
linear scale for the Curve
parameter.

Amplitudel .. 4. Nk A

""""""""""

(0.0 Cum;e pElmrarr;eter

[}(E, 1)

Depending on the chosen option, values displayed in the diagram are updated.

The last icon @ is used to reframe the diagram within the window, as you may move and zoom it within the window.
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14. Right-click a curve and
choose one of the following
options from the contextual

menu:

. Remove: removes the curve

Remowve
. Drop marker: adds Points.xxx
Dirop marker
in the specification tree
Change color

. Change color: displays the
Color selector dialog box that
enables you to change the

color of the curve.

15. Slide the pointer over the diagram to display the amplitude at a given point of the curve.
You can slide the pointer over the diagram and the 3D analysis.

Click the x in the top right corner to close the diagram.

16. Click OK in the Curvature Analysis dialog box once you are satisfied with the performed analysis.

The analysis (identified as Curvature Analysis.x) is added to the specification tree.

* . In case of clipping, you may want to temporarily modify the Depth Effects' Far and Near Limits. See Setting Depth

I
Effects in CATIA Infrastructure User Guide.
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Applying a Dress-Up

i~ This task shows you how to display or hide permanent control points and curve/surface
*I¥/ segments on elements for analyses purposes.

g: Open the DressUpl.CATPart document.

™ 1. Select Apply Dress-Up %
from the Insert -=> Analysis

menu bar.

The Dress-Up Options dialog

box is displayed.

2. Set the type of visualization you b U il L2 2l

want to apply to geometric 4 Contral Paints | . 'I

elements. —_ ;
= Segmentation

|‘ﬂ ] 4 I l;.ﬂ.pply'l Close I

You can choose:

. to display, or not, control

points

. the control points type

. to display, or not,

segments.

3. Select the element on which you
wish to display the control

points.



http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/DressUp1.CATPart
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4. Click Apply.

The control points and mesh
lines are displayed on the
selected element.

5. Activate the Segmentation
option, uncheck the Control

Points, then click Apply.

A contextual menu is available when

selecting an arc limit of a curve. It

enables you to either keep the arc limit

you right-clicked or all the arc's limits. f‘):

. Keep this arc limit: a 3D point .
appears in datum mode in the

o2 keep this arc limit
specification tree

. Keep all arc's limits: all the 3D Keep all arc's limits
points used to create the 3D curve
appear in datum mode in the
specification tre

6. Click OK.

The visualization options are as defined by the user and remain on the selected

-
"

elements till you select the Remove Visualization Options icon .. from the Insert -

= Analysis menu bar, or till you modify them using the Dress-Up Options dialog box

again.

.. The visualization options are applied globally to the document, meaning that you can apply
| & - different options to several elements, but if you save, close then open the document again, the
options defined last will be applied to all the elements on which visualization options have
been set.
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? . Multi-selection applies with these display capabilities:
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Displaying Geometric Information
On Elements

i, This command is only available with the Generative Shape Design 2 product.

#I++ This task shows you how to display or hide geometric information on geometrical elements,
%« such as any curve, or surface, either as a stand-alone element, or taking part in the
composition of another element (intersection curve, cylinder axis, face of a pad, and so forth)

Open the Geometricinformationl.CATPart document, or any .CATPart document containing
geometrical elements.

h 1. Click the Geometric Information icon

2. Select the element for which you want to display information either in the geometric

area or in the specification tree.

Geometric Analysis H=]
|T ppe Of Geometmy I“lurbsS urface
The Geometric Analysis dialog box is |Trimmeu:| [Ma

displayed. |Numher of components L||'|

| MNumber of components ¥ |1
| Order by patch/arcinU - [B

| Order by patch/arc it [B
-

Information, such as:

. the element type (Nurbs surface or curve, Pline, planes, etc.)
. whether the element has been trimmed, or not
. the number of segments (components) in both U & V direction (where applicable)

. the degree of the element in both U & V direction (where applicable)

is displayed in the dialog box.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/GeometricInformation1.CATPart
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Moreover, a vector representing the [
element's orientation (U for a curve, W
and U & V for a surface) is displayed . ;

on the geometrical element itself.

J = - Uncheck the Geometric Information icon i?\)' to exit the command, or simply click
another icon.

. You cannot select an element from the specification tree as the selected element might be
too complex (i.e. be composed of more than one cell) and the system cannot determine
which element is to be analyzed.

. The geometry type is categorized as follows:

Displayed Type What is it ?
NupbsCurve Non Rational NURBS Curve
NupbsSurface Non Rational NURBS Surface
NurbsCurve Rational NURBS Curve
NurbsSurface Rational NURBS Surface
PNupbs Parametric non rational curve on a surface
PNurbs Rational parametric curve
PSpline Parametric curve on a surface
PLine Isoparametric curve on a surface
Line Line or line segment
Plane Plane or planar face
Cylinder Cylinder
Helix Helix
FilletSurface Procedural Fillet surface
SweepSurface Procedural Sweep surface
Tabulated Cylinder Procedural Extrude surface.
IntCurve .Intersect-ion curve, that is resulting from the
intersection of two surfaces
MergedCurve The aggregate of two curves with different

limits or parameterizations.

"
e



Generative Shape Design & Optimizer Version 5 Release 14 Page 462

Creating Constraints

=

This command is only available with the Generative Shape Design 2 product.

I,
W

This task shows how to set geometric constraints on geometric elements.

i

Such a constraint forces a limitation. For example, a geometric constraint might require that
two lines be parallel.

= 1 b x
i To set a Constraint Definition E-

constraint [] Distance ] Fix

between O Length [ Coincidence

elements: o
O Angle [ Concertricity

[] Badiuz / Diameter [] Tangency

[ Semimajor axiz [ Parallelizm

1. Multi-select two

or three
[ Semiminor axiz [] Perpendicular

[ Syrmmetmy [] Harizortal
[ kidpaint [] wertical
[] Equidistant point ] Angle with axis

elements to be

constrained.

2. Click the

Constraint

defined in _-

dialog box
icon %1 .

The Constraint
Definition dialog box
appears indicating the
types of constraint you
can set between the
selected elements.

w Cancel

3. Select one of the available options to specify that the corresponding constraint is to be

made.

4. Click OK.

The corresponding constraint symbol appears on the geometry.



Generative Shape Design & Optimizer

To set a

constraint on a
single element:

1. Select the
element to be

constrained.

2. Click the

Constraint

H—

icon !

The corresponding
constraint symbol

appears on t
geometry.

he

I- .

Version 5 Release 14
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'
)

=

Creating a Text with Leader

This task shows you how to create an annotation text with leader

A text is assigned an unlimited width text frame.

You can set graphic properties (anchor point, text size and justification) either before or after you
create the free text.

You can change any text to another kind at any time.

Open the Common_Tolerancing_Annotations_01 CATPart document.

. Improve the highlight of the related geometry, see Highlighting of the Related Geometry for 3D
Annotation.

1. Double-click the Projected View.1 annotation plane to activate it.

%!Annutatmn oet ]

F‘v’lews
F’ru:uje:ted Wiew. 2 f:

ABLC
2. Click the Text with Leader icon: &

3. Select the face as shown to define a location for the arrow end of the leader.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Tolerancing/Common_Tolerancing_Annotations_01.CATPart
http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtcu0200.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtcu0200.htm
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If the active view is not valid, a message appears informing you that you cannot use the
active view.

Therefore, the application is going to display the annotation in an annotation plane normal
to the selected face.

For more information, see View/Annotation Planes.

L™

The Text Editor dialog box appears.

Text Editor M=l B3

w Ok l Iﬂl:ann:ell

“’

4. Enter your text, for example "New Annotation" in the dialog box.

Text Editor M= E3

M ew Annatatian

w Ok l ﬁEanceIl

“’



http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtut0100.htm
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5. Click OK to end the text creation. You can click anywhere in the geometry area too.

The text appears in the geometry.
The text (identified as Text.xxx) is added to the specification tree.

/

The leader is associated with the element you selected. If you move either the text or
element, the leader stretches to maintain its association with the element.

Moreover, if you change the element associated with the leader, application keeps the
associativity between the element and the leader.

Page 466

the

Note that using the Text Properties toolbar, you can define the anchor point, text size and

justification.

You can move a text using either the drag capability.
Note also that you can resize the manipulators

For more information, refer to Customizing for 3D Functional Tolerancing & Annotations.
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=

Creating a Flag Note with Leader

This task shows you how to create an annotation flag note with Leader.

A flag note allows you to add links to your document and then use them to jump to a variety of
locations, for example to a marketing presentation, a text document or a HTML page on the intranet.
You can add links to models, products and parts as well as to any constituent elements.

A flag note is assigned an unlimited width text frame.

You can set graphic properties (anchor point, text size and justification) either before or after you
create the free text.

You can change any flag note to another kind at any time.

Open the Common_Tolerancing_Annotations_01 CATPart document.

. Improve the highlight of the related geometry, see Highlighting of the Related Geometry for 3D
Annotation.

1. Double-click the Projected View.1 annotation plane to activate it.

1 -
= E‘@ Annotation Set.
Ir' ey

‘1%1.] Frojected ‘w’iewJQQ
2

‘1@3 Frojected “iew.

2. Click the Flag Note with Leader icon: & %

3. Select the face as shown to define a location for the arrow end of the leader.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Tolerancing/Common_Tolerancing_Annotations_01.CATPart
http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtcu0200.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtcu0200.htm
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If the active view is not valid, a message appears informing you that you cannot use the
active view.

Therefore, the application is going to display the annotation in an annotation plane normal to
the selected face.

For more information, see View/Annotation Planes.

h'

Flag Hote Definition K E3 |
D efinition
M ame:|1
LIRL: Browse...
Lirk to File or IAL
=i
Bemoyve
Edit

Mu:ure}}l
w OK l dEanceIl

.
L

The Manage Hyperlink dialog box appears.

You may specify the flag note's name link in the Name field.

You may specify one or several links associated with the flag note in the URL field clicking the
Browse... button.

In the Link to File or URL list you can see the list of links.
To activate one of them, select it and click the Go to button.
To remove one of them, select it and click the Remove button.

To edit one of them, select it and click the Edit button.


http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtut0100.htm
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4. Enter your flag note name, for example "New Annotation” in the dialog box and specify a link:

www.3ds.com

Flag Hote Dehnition K E3 |
Drefirtion
MName:|New Annatation
RL: |www.3d3.|::|:um Browse. .

Link ta File ar URL

[Ha b
Hemove
Edit

bores: > I
w 0K I o Cancel
- |

5. Click OK to end the flag note creation. You can click anywhere in the geometry area too.

The flag note appears in the geometry.

The leader is associated with the element you selected. If you move either the text or the
element, the leader stretches to maintain its association with the element.

Moreover, if you change the element associated with the leader, application keeps the
associativity between the element and the leader.
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Note that using the Text Properties toolbar, you can define the anchor point, text size and
justification.

. The flag notes (identified as Flag Note.xxx and its name between brackets) are added to the
! specification tree in the Notes group.

You can move a flag note using either the drag capability.
Note also that you can resize the manipulators

For more information, refer to Customizing for 3D Functional Tolerancing & Annotations.

Y

Sn
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Creating a Projection View/Annotation Plane

'
)

This task shows you how to create a projection view /annotation plane.
See Using a View for more information.

See also Creating a Section View/Annotation Plane, Creating a Section Cut View/Annotation Plane.

Open the Common_Tolerancing_Annotations_01 CATPart document.

1. Click the Projection View icon: @

2. Select the face as shown.

You have to select a planar element only to perform this command.

The projection view is created.
Projection views are represented by a blue reference axis, its normal axis is red until you
create an annotation, and are identified as Projection View.3 in the specification tree.


http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtut0101.htm#hj-Projection View/Annotation Plane
http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Tolerancing/Common_Tolerancing_Annotations_01.CATPart
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3. Right-click the annotation plane in the geometry or in the specification tree and select the

Invert Normal contextual menu.

The projection view normal is reversed.
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Creating a Section View/Annotation Plane

This task shows you how to create a section view /annotation plane.
See Using a View for more information.

See also Creating a Projection View/Annotation Plane, Creating a Section Cut View/Annotation
Plane.

'
)

Open the Common_Tolerancing_Annotations_01 CATPart document.

i

1. Click the Section View icon: @

2. Select the face as shown.

E You have to select a planar element only to perform this command.
:.'!

The section view is created.

Section views are represented by a green reference axis, its normal axis is red until you
create an annotation, and are identified as Section View.1 in the specification tree.


http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtut0101.htm#hj-Projection View/Annotation Plane
http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Tolerancing/Common_Tolerancing_Annotations_01.CATPart
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Creating a Section Cut View/Annotation Plane

'
)

This task shows you how to create a section cut view /annotation plane.
See Using a View for more information.

See also Creating a Projection View/Annotation Plane, Creating a Section View/Annotation Plane.

Open the Common_Tolerancing_Annotations_01 CATPart document.

1. Click the Section Cut View icon: @]

2. Select the face as shown.

You have to select a planar element only to perform this command.

The section cut view is created.
Section views are represented by a yellow reference axis, its normal axis is red until you
create an annotation, and are identified as Section Cut View.1 in the specification tree.


http://arbre1dsy/spuCXR14/Doc/online/cfyugfdt_C2/cfyugfdtut0101.htm#hj-Projection View/Annotation Plane
http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Tolerancing/Common_Tolerancing_Annotations_01.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page477




Generative Shape Design & Optimizer Version 5 Release 14 Page 478

Applying a Material

45y
s

This task explains how to apply a pre-defined material as well as to interactively re-position the mapped
material.

A material can be applied to:

. a PartBody, Surface, Body or Geometrical Set (in a .CATPart document). You can apply different
materials to different instances of a same CATPart.

. aProduct (in a .CATProduct document)

. instances of a .model, .cgr, .CATPart (in a .CATProduct document).

Materials applied to .CATPart, .CATProduct and .cgr documents can be saved in ENOVIAVPM.
For detailed information on ENOVIAVPM, refer to the ENOVIAVPM User's Guide.

i Within a CATProduct, you should not apply different materials to different instances of a same Part
/1%  because a material is part of the specific physical characteristics of a Part. Therefore, this could lead to
inconsistencies.

Open the ApplyMaterial.CATProduct document.

To visualize the applied material, select the Shading with Material icon from the View Toolbar.

ﬂ 1. Select the element(s) on which the material should be applied.

If you want to apply a material simultaneously to several elements, simply select the desired

elements (using either the pointer or the traps) before applying the material.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/ApplyMaterial.CATProduct
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¥ ¥
2. Click the Apply Material icon =7 .
e The Library dialog box opens. It contains several pages of sample materials from which to

choose.

From V5R14 onwards, two new families are provided with the default material library:
Painting and Shape Review. In addition to these two new families, more materials have been
added to the already existing families. For instance, when working with the Wood family you
can now choose the Mahogany type, the Cedar type, the Kingwood type, etc.

For a complete description of the families provided with the default material library, refer to
"Material Sample Library" in this guide.

Each page is identified by a material family name on its tab (each material being identified by
an icon) if you select the Display icons mode...

= . ¥ W

* g *

L J * - -
-.. - -

...or each page is identified by a material family name in a pulldown list if you select the
Display list mode:

L'}
Clicking the Open a material library % icon opens the File Selection dialog box which
lets you navigate through the file tree to your own material libraries.
You can, of course, use the default library (see What You Should Know Before You Start in
this guide) by choosing "Default Material Catalog”.

The pulldown list will display the list of previously opened material libraries.
Note: when you reopen the dialog box, the last chosen material library will be placed on top
of the list and used by default unless you select another one.

Depending on the document environments (i.e. the method to be used to access your
documents) you allowed in the Tools->0Options->General->=Document tab, an additional
window such as the one displayed below may appear simultaneously to the File Selection
dialog box to let you access your documents using an alternate method:


http://arbre1dsy/spuCXR14/Doc/online/cfyugrendering_C2/images/dblibrary01NLS.gif
http://arbre1dsy/spuCXR14/Doc/online/cfyugrendering_C2/images/dblibrary03NLS.gif
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Logical File System
Ts

EH

File

=

Loaded dacument

SNOVIA
EMNCWIA

wd Cancel

In our example, four document environments have been allowed among which the DLName
environment. If you want to access your texture files using DLNames, for instance, just click
the Logical File System button: this will open a specific dialog box dedicated to the
DLName environment.

For detailed information on this dialog box, refer to Opening Existing Documents Using the

Browse Window.

3. Select a material from any family, by a simple click.

Once a material is selected, you can drag and drop or copy/paste it onto the desired element
directly from the material library.

You can also double-click a material or click it once then select the Properties contextual
menu to display its properties for analysis purposes.

4. Click the Link to file checkbox if you want to map the selected material as a linked object and

have it automatically updated to reflect any changes to the original material in the library.

Two different icons (one with a white arrow u and one without u) identify linked and
non-linked materials respectively in the specification tree.

Note: You can edit linked materials. Doing so will modify the original material in the library.
If you want to save changes made to the original material, use the File-=Save All
command.

When no object is selected in the specification tree, you can select the Edit->Links...
{;} command to identify the library containing the original material. You can then open this
library in the Material Library workbench if desired.


http://arbre1dsy/spuCXR14/Doc/online/cfyugbas_C2/cfyugbrowsewindow.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugbas_C2/cfyugbrowsewindow.htm
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You can also use the Paste Special... command to paste material as a linked object. You can
copy both unlinked and linked materials. You can, for example, paste a linked material on a
different element in the same document as well as on an element in a different document.
For more information, see Copying & Pasting Using Paste Special... in this guide.

5. Click Apply Material to map the material onto the element.

The selected material is mapped onto the element and the specification tree is updated. In
our example, the material was not mapped as a linked object.

d'ﬁ@Tea[:mt (Tegpot. 1)
¥ a3 Teapot

$-82 partBody
#-2 Geometrical Set. 1
— @ Mo Skid

A yellow symbol may be displayed to indicate the material inheritance mode. For more
information, refer to Setting Priority between Part and Product in this guide.

Material specifications are managed in the specification tree: all mapped materials are
identified. To edit materials (for more information, see Modifying Materials), simply right-click
the material and select Properties from the contextual menu or double-click the material.
You can also run searches to find a specific material in a large assembly (for more
information, see Finding Materials in this guide) as well as use copy & paste or drag & drop
capabilities.

Unless you select in the specification tree the desired location onto which the material should
be mapped, dragging & dropping a material applies it onto the lowest hierarchical level (for
instance, dragging and dropping onto a part will apply the material onto the body and not

onto the part itself).

However, note that a material applied onto a body has no impact on the calculation of the
part physical properties (mass, density, etc.) since only the physical properties of the part,

and not those of the body, will be taken into account.

Page 481
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6. Click OK in the Library dialog box.

The object looks the following way:

Note: applying materials to elements affects the physical and mechanical properties, for
example the density, of elements.

7. Right-click the material just mapped in the specification tree and choose the Properties item.

The Properties dialog box is displayed:
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Properties 2| x|

Current seleckion | IND Skid j

Feature Properties | Fendeting | Inheritance | Analysis | Drr awing |

Matkerial size:l S0 E

| T
g’,%mffuse [ . Jjroo
#1  specular |- [o.o0 b
%Dughness § . [oo0
%Transparencv I [oo0 [ J{*}
wﬂgﬂefractinn{*} |- [r.o0 (]
Mﬂeﬂectivitv §I = X =

*) These parameters are used For software rendering only

More. .. I
@ Ok li.ﬂ.pplvl Close I

8. Choose the Rendering tab to edit the rendering properties you applied on the element.

9. If necessary; change the material size to adjust the scale of the material relative to the

element.

10. Click OK in the Properties dialog box, when you are satisfied with the material mapping on the

element.
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Note: Appropriate licenses are required to use the Analysis and Drafting tabs.

If you are working in "Materials" visualization mode (i.e. the "Materials" option is checked in
the Custom View Modes dialog box) with no material applied to your object, this object will
be visualized using default parameters which only take into account the color defined in the
object graphic properties.

As a consequence, an object with no mapped material will appear as if made of matte plastic,
non-transparent and without any relief.

11. Use the 3D compass to interactively position the material:

Note that material positioning with the 3D compass is only possible in the Rendering, Product
Structure, Part Design and DMU Navigator workbenches.

. Select the material in the specification tree:

The compass is automatically snapped and the mapping support (in this case, a
cylinder) appears, showing the texture in transparency.

If necessary, zoom in and out to visualize the mapping support which reflects the
material size.

. Pan and rotate the material until satisfied with the result. You can:
o Pan along the direction of any axis (X, y or z) of the compass (drag any compass axis)

o Rotate in a plane (drag an arc on the compass)
o Pan in a plane (drag a plane on the compass)

o Rotate freely about a point on the compass (drag the free rotation handle at the top
of the compass):
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-23hb deg ™~

Use the mapping support handles to stretch the material texture along u- and v- axes (as
you can do it with the slider in the Scale U, V fields displayed in the Texture tab):

For more information on manipulating objects using the 3D compass, refer to the Version 5
Infrastructure User's Guide.

More about materials

Contrary to materials with no texture (such as "Gold"), materials with a texture (such as "Teak™) are
applied with an external link to their texture image. Therefore, this link is displayed when using the File-
>Desk, Edit-=Links... or File->=Send To command.

In the example below, "Italian Marble" has been applied onto Chess.CATPart and the link to the
corresponding .jpg image appears when displaying the Links dialog box:
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Links of document E:',... 'Chess.CATPart

Links | Pointed documents |

hd

Link tvpe Filker: I{.ﬂ.llj
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b

Cuyner Filker: II:F'.":I

Page 486

2=

To element

From element

Pointed document: E:\DownloadOFCxR L 4relintel_a)startupimaterialshitalian_marble

Paoinkted document

Link tvpe | Skatus

Image K

Load

Synchranize

fctivate Deackivate

Isolate

Replace

@ 0K l iCanceIl
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Applying a Thickness

,fi"-, This command is only available with the Generative Shape Design 2 product.
|
{T} This task shows how to apply a thickness onto a surface.

Open the Thickness1.CATPart document.

i 1. Select Tools -> Thin Parts Attribute.

Thin Parts Attribute Del

Surface: g

Thickness 1 : [{m |ﬁ
The Thin Parts Attribute definition
dialog box displays. Thickness 21 [omm Iﬁ

Beverse Direchion I

@ ok || cancel

2. Select the surface.

3. Choose the input values
for Thickness 1 (indicated
by the arrow) and
Thickness 2 using the

spinners.

f' Check the Reverse Direction button to inverse the direction of thickness 1 and 2.

4. Click OK to apply the thickness.

& R eomatrca ser

==& Surface, 1
Thicknesses 1 and 2 appear in the

specification tree, as the surface's S ;
attributes. -H"IICI{FIESS 1
ThiCkFIESSE


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Thickness1.CATPart
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Analyzing Using Parameterization

Page 488

~I~, This task enables to analyze the CATPart structure and shows how to isolate specific features

=7/ within a part. This is particularly useful when managing power copies, for example.

Open the Parameterization1l.CATPart document.

1. Select Tools -> Parameterization Analysis...

The Parameterization Analysis
dialog box opens.

2. Use the Filter combo and choose to

display Root Features.

The query is launched and the

viewer automatically updates.

Deactivated features as well as
datum features are displayed.
However, if you want to display
deactivated features only, select
the Inactivated Features filter.
Similarly, select the Isolated
Features filter to display both
deactivated and datum features.

Parameterization Anal',rs":_'

Filter

all Sketches

% Partl

A Sretch. 1

=
LENTRTEY -

A Sketch, 2
- Sketch, 3

Parameterization Anal:.rs":_'

Filter :

Rook Features

& Part

.

.....

— oy Project. 1
—{fj;;. Froject. 2
— gy Project. 3
—Q Surface, 1

_ (o
Refresh I



http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Parameterization1.CATPart
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3.

Click the Display Body Structure

icon to display the graph

keeping the tree structure.

Each feature is displayed within its

own body.
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Parameterization Analys 10| x|

F1 (=3 [F: 0ok Features Refresh I

.....

=5 MUl CutpUE. 1 (Project)
{fj;;. Froject. 1
ey Project. 2
(iny Project. 3

—¢ 7 Surface. 1

Features displayed in the viewer can be used in the same way as in the specification tree:
double-click a feature to edit it, or use the contextual menu to reframe on or display its
properties, for example.

The viewer can still be open while performing other operations.
Available filters are:

u]

u]

u]

All Sketches

Over-constrained sketches
Fully-constrained sketches
Under-constrained sketches
Inconsistent sketches

External references

Inactivated features

Root features

Leaf features

Isolated features

Features in error

Waiting for update features
Features with stop update
Features with active stop update
Knowledge formulas, Rules, and Checks

Bodies
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For further information about sketches, refer to the Analyzing and Resolving Over-
Constrained or Inconsistent Sketches chapter in the Sketcher documentation.

For further information about Isolated features, refer to the Isolating Geometric
Elements chapter.

For further information about Features with stop update and active stop update,
refer to the Updating Your Design chapter.

For further information about knowledge formulas, refer to the Knowledge Advisor

documentation.
For further information about Bodies, refer to the Part Design documentation.

L

S
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Managing Groups

This command is only available with the Generative Shape Design 2 product.
It is not available with Ordered Geometrical Sets.

This task shows how to manage groups of elements in a Geometrical Set entity as follows:
. creating a group

. editing a group
. collapsing and expanding a group
. moving a group to a new body

A group is a visualization element that applies on a geometrical set entity. Thus a group cannot
exist without a geometrical set.

A group enables to reorganize the specification tree when it becomes too complex or too long
and deals with the structure of the part being created.

Open the Groupsl.CATPart document.

Creating a group

1. Right-click the desired Geometrical Set entity

in the specification tree.

2. Choose the Geometrical Set.x object -=
Create Group command from the contextual

menu.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Groups1.CATPart
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2

"

eamekrical Set, 1

=

Paoint, 1
* Paoint.2
* Paink,3
* Point, 4
Paint.5
* Paoint.g
* Paink, 7
* Poink,3
* Poinkt,2
* Point, 10

0 A A A A o O A A O

" Paink. 11
— .f‘k-}I Spline. 1
— .f‘\-jl Spline.z
A

== Extrude. 1
#- =" Extrude. 2
- .f‘k-}I Spline. 3
— ,r'x.} Spline. 4

A
®==>" Extrude. 3

& Extrude. 4

The Group dialog box appears. Suppnrt:l Geometrical Sek. 1
The Support area indicates the name of
the Geometrical Set entity where the
group is to be created.

-izeometrical Set, 1

3. If needed, modify the proposed default group

name that appears in the Name area.

Activiby: Remove group I

@ OK @ Apply I w Cancel I
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Suppart: | Geometrical Sek, 1

Mame: | Group-Geometrical Set, 1

4. Select entities to be included in the group Inputs: [Spline. 1
and remain visible in the tree. Spline. 2
apline. 3

Spline. 4

Other entities become hidden.

Ackivicy:  Remove group I

@ 0K I ﬂ.ﬂ.pplyl 'ﬂCancEII

1 E
r@GrDug-Genmetrical Sek.d
— .ﬂ.} Spline. 1

5. Click OK to create the group. _{.J spline. 2

= r‘k-} Spline.3

— .'“"J' Spline. 4

+~ In the Group dialog box you can:
I/ . click the check box to specify whether group is expanded or collapsed.

click the Remove Group button to reset the group definition.
Editing a group

™ 1. Right-click the desired group in the specification tree and select the Group-

Geometrical Set.x object -> Edit Group... command from the contextual menu.

2. You can then:

. rename the group
. remove the group

. add entities to the group.

Collapsing and expanding a group
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i 1. To collapse a group, right-click the desired group in the specification tree and select the
Group-Geometrical Set.x object -= Collapse Group command from the contextual

menu.

The portion of the specification tree related to the group appears reduced.

2. To expand a collapsed group, right-click the desired group in the specification tree and
select the Group-Geometrical Set.x object -=> Expand Group command from the

contextual menu.

All the entities belonging to the group are then visible in the specification tree.

Moving a group to a new body

ﬂ 1. Right-click the desired group in the
specification tree and select the Group-

Geometrical Set.x object -> Change

Change Body 7| x|

Geometrical Set command from the

contextual menu. Destination: |Park: j

Before :

The Change Body dialog box appears.

w Ok

2. Select the new body where the group is to be

located.

By default, if you select a body, the group is positioned last within the new body.
However, you can select any element in the new body, before which the group will
be located.

See also Moving Elements From an Geometrical Set.

;'“' PartBody
rﬁGrnup-Genmetrical aefb. 1

- lr'J' Spline. 1

- .f‘k-]I apline. 2

— .f"~-:I apline, 3

= .f“-jI Spline. 4

3. Click OK to move the group to the new body.
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You have the possibility, when creating a new feature, to integrate it or not as an input in a
group.
Please refer to the General Settings chapter in the Customizing section.

L

B
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Repeating Objects

I~ This task shows how to create several instances of objects as you are currently creating one
7 object.
This command is available for:
. points on a curve
. lines at an angle or normal to a curve
. planes at an angle
. offset planes

. offset surfaces (refer to the corresponding chapter in the documentation)

. or when performing a translation, a rotation or a scaling on an object.

E 1. Select an object, as listed above.

Object Repetition ?| x
2. Click the Object Repetition f;?ﬂl icon or - _I_I

select the Insert -> Advanced Replication Instancels): IE E

Tools -> 'EEJ Object Repetition... menu 4 Create in a new Body

& Ok I ﬂCancelI
o

item.

The Object Repetition dialog box is

displayed.

3. Key in the number of instances of the object you wish to create.

4. Check the Create in a new Body option if you want all object instances in a separate
body.

A new Geometrical Set will be created automatically.

If the option is not checked the instances are created in the current Body.

5. Click OK.

The object is created as many times as required in the Object Repetition dialog box.

.f See each specific object creation for further details on what parameter is taken into account for
the repetition.

i ';!'j
e
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Stacking Commands

rlvy, This task shows how to stack commands, that is create another basic object in the current command without leaving
At

Let's take an example with the Line functionality.

Open a new Part document.

a ine Definit} s:; s
™ 1. Click the Line icon / ) Line Definition ; 21|

Line bype :IF‘:::int-F'n:uinI: j

The Line Definition dialog box appears. ; .
Point 1:  |flege==a syl

2. Use the combo to choose the desired line type. Point 2 IN':' selection

Suppork; |DeFault i{Mone)
Here we chose the Point-Point line type: two points

. _ Start: | Orm
are required to create the line.

kR b

End: | Omm

Length Tvpe
@ Length O Infinite Start Paint

() Infinite  ©_) Infinite End Paint
(] Mirrared extent

ﬂor:'

Presiew I

As no point already exits, you will have to create them.

Line type :IP-::int—F'l:uinI: j
SISRN o seleckion |
3. Right-click the Point 1 field. Paink 2: II"-.ID sele; |

Support: [Default = Create Midpoink
Skart: IDmm — Create Endpoint

End: I aram @ _reate Inkersection

4. Select Create Point from the contextual menu.

Length Type E:;:l _reake Projection
The Point Definition dialog box appears. Point Definition ilil
5. Use the combo to choose the desired point type.
Paint bype: IOn plane j
Here we chose the On Plane type.
Plane: |x~;.-' plane
6. Choose the Plane. H: |33.4._-"9I'I'IITI E
7. Click OK. iy |-14.438mm =
Reference

Paink: |Default (Origin)

|a 24 I - Cancell Presview I
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lare
Il

The Point Definition dialog box closes and you return to the Plane Definition dialog box.
The Point.1 field is valuated with the point you have just created.

8. Right-click the Point 2 field.

9. Repeat steps 4 to 7.

The Point Definition dialog box closes and you return to the

Plane Definition dialog box. Line bype :IPl:uint-F'l:lint i
The Point.2 field is valuated with the point you have just
created and a line is previewed between Point 1 and Point 2. Paint 1: |F'|:|ir|t.1 ;I

Point 2: m |
1!'_POIr‘lt 2 Support: [Defaull

~~" Create Midpoint
Start: Ornrmn

]!’_PDir‘lt 1 ~ Create Endpoint

End: Crnri
fﬁ Create [ntersection
Length Type——

@ Length 0 Tp = Create Prajection

10. Click OK to create the line.

I 0
==
= Line.1
Features created using stacked commands are now f— s Point 1
aggregated under the parent command that created them and ]
put in no show in the specification tree. s Point 2

Start

End

11. Edit the created line.
12. Right-click the Point 1 field.

You can access generic contextual commands such as
Center Graph, Reframe On, Hide/Show,

Properties, and Other Selection.

For Center Graph and Reframe On, refer to the Part

Design User's Guide.

For Hide/Show, refer to Hiding Objects, for
Properties, refer to Displaying and Editing Graphic
Properties, and for Other Selection, refer to Selecting
Using the Other Selection... Command. All these

chapters can be found in the CATIA Infrastructure
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User's Guide.

g These commands can also be accessed contextually from the

specification tree.

Version 5 Release 14

Line Definition

Line bype :IF‘l:uint-F'-:uinI: j
Paink 1:

Paink 2: |F‘|:|int.2
Suppaort: |DeFaulti
=

Center Graph
Reframe on
Hide'Shiow

Skart: I':“TIITI
ar Properties
Uo-ires IND selec other Selection, ..
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End: Crnirn

Up-to 2 |N|:| selec

Length Tvpe
@ length O Inf ~ Create Endpoint

) Infinike ) Inf ,@ Create Intersection
[ Mirrored extent E_) Create Projection

= _reate Point

~" Create Midpaoint

& Cancel I Prewview I
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IS &

Selecting Using Multi-Selection

This capability enables you to perform multi-selection of elements and validate the selection.

& 5|5

BE

IN::: seleckion % ‘%

1. Choose the selection type:

Select I} |: enables you to select elements or deselect elements in the 3D geometry or

in the specification tree.
Use the Ctrl key to select several elements, and the Shift key to deselect already selected
elements.

Selection Trap r|dl'.,hl |: enables you to select elements by drawing a trap.

Elements must be entirely located inside the trap to be selected.

Intersecting Trap tlﬂl |: enables you to select elements by drawing a trap.

Elements can either be located inside the trap or be intersected by the trap to be
selected.

Polygon Trap : enables you to select elements by drawing a closed polygon.

Any element inside the polygon will be selected.

Paint Stroke Trap t;f-"lz |: enables you to select elements by drawing a paint stroke

across them.

Outside Trap Selection @ : enables you to select elements outside the trap.

Any object strictly outside the trap will be selected.
Intersecting Outside Trap Selection [s%]|: enables you to select elements outside the
trap.

Any object strictly outside or partially outside the trap will be selected.

Control Mode |: enables you to validate any selection at once.
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. List of selected items % |: enables you to display the dialog box containing the list of

selected items.
The number of selected items is displayed in the field to the left of this icon.
If there are less than one selected element, this button is disabled.

. Finish % |: enables you to finish and validate the multi-selection.

The Tools Palette closes and you go back to definition dialog box.
Multi-selection is available when editing a single feature: double-click it in the specification
tree to display the Tools Palette and perform multi-output selection.

ra

L 'r
e
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Selecting Using Multi-Output

I~ This capability enables to keep the specification of a multi-selection input in a single operation.
=7/ It is available with the following functionalities:

Intersections
Projections
All transformations: translation, rotation, symmetry, scaling, affinity and axis to axis
Developed wires
Let's take an example using the Projection and Translation functionalities.

Open the Multi-Outputl.CATPart document.

ﬁ 1. Click the Projection icon ,.f_:i, . Projection Definition ilil
Projection kvpe : I.ﬁ.lnng a direction j
The Projection Definition dialog box ; |
appears, as long as the Tools Palette R Translate. |

toolbar. Support:  |Mao selection

) Direction: |N|:| selection
2. Select Translate.1 as first element

) o Mearest solution
to be Projected.

Srnoothing
@ None (Gl () G2
Deviation IIII.IIIIIIlmm H

W Ok I - Caru:ell Presien I

3. Click the Projected field again, or

3. Click the bag icon @ to display

the elements list.

The Projected dialog box opens.

4. Select as many elements as you

need for your projection.

5. Click Close to return to the

Projection Definition dialog box.

The number of selected

elements is displayed in the


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Multi-Output1.CATPart
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Projected field. Projected - 7] x|

I ' Use the Remove and Replace buttons to

modify the elements list.

Remove I Feplace l

.= You can now select one or more

" geometrical sets and multi-outputs as
inputs of the multi-selection.
In that case, all their direct children are
selected.

6. Select Extrude.1 as the Support

element.
7. Select Normal as Projection type.

8. Click OK to create the projection

elements.
The projection is identified as Multi ! < . _
Output.1 (Project) in the specification = MUt Ut 1 (Project)
e iy Project. 1

-~ .
The created elements are aggregated L—JPmJE':t-E

under Multi Output.1.

? You can create several multi-outputs in the specification tree, each one grouping one type of
elements.
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9. Click the Translate icon wﬁ .

The Translate Definition dialog box

appears.

10. Select Translate.1 and Translate.2

as the Elements to be translated.

11. Select Direction, distance as the

Vector Definition.

12. Select Extract.2 as the Direction.

13. Select -50mm as the Distance.

14. Click OK to create the translated

element.

The translation is identified as Multi
Output.2 (Translate) in the specification
tree and appears below Multi Output.1.

The created elements are aggregated
under Multi Output.2.

Version 5 Release 14

Translate Definition

2l x|

Yector Definition: III:lirEn:I:inznnJ distance
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Element:
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Distance: I Cirnr

Hide)show initial element I
Result: ¥ Surface ) Yolume
[ repeat object after OF

@ 0K I - Cancell
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s MUl OutpUE. 1 (Project)
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i

When one or several features are in error under a multi-output (during creation or edition),
an error message is issued after clicking Preview or OK and displays all features in error.
You are able to manually delete or deactivate the feature(s) in error. When editing the

multi-output, deactivated features are not displayed.

You can deactivate all the elements of a multi-output. As a consequence, the multi-output
feature disappears from the 3D geometry and erroneous elements can no longer be
generated.

Similarly, you can activate all the elements of a deactivated multi-output.

To have further information on deactivation, please refer to the Deactivating Features
chapter.

Multi-selection is available when editing a single feature: double-click it in the specification
tree and click the bag icon to replace it or add new elements.

Multi-outputs and elements aggregated under a multi-output can be edited separately,
simply by double-clicking it in the specification tree. Elements can be modified (added,
replaced, or removed): the corresponding multi-output automatically updates.

Unshared features are aggregated under the parent command that created them and put in
no show in the specification tree.
Shared features are not aggregated under the parent command.

The datum capability is available. If an element is in error, it cannot be created as a datum
element; only elements that could be generated from the multi-selection are created.

a B
Ca
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¥ Managing Multi-Result Operations

i~ This task shows you how to manage the result of an operation in the case this result is not
%</ connex.

Several possibilities are offered:
. keep all the sub-elements

. keep one sub-element using the Near command
. keep one sub-element using the Extract command

. use pointing elements and select a sub-element to keep

Keeping all sub-elements

A surface and a spline lying on this
= ' surface are created.

A parallel curve of the spline is to be

created.

E— 1. Click the Parallel Curve icon

The Parallel Curve Definition

dialog box is displayed.
2. Select the spline as the Curve.

3. Select the surface as the

Support.

4. Click OK.
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Multi-Result Management - |0O] x|

The Multi-Result Management dialog

The resulting geometry of this element is made of
box appears.

& sub-elements that are not connected.

Pointing elements Extracks and Mears I

5. Check the keep all the sub-

. Mo pointing element
elements option to keep a non

connex result.

6. Click OK.
Do wou wank ko
The curve (identified as () keep only one sub-element using a Mear,
Parallel.xxx) is added to the ) keep only one sub-element using an Extract,
specification tree. @ keep all the sub-elerments,

Keeping one sub-element using the Near command

The multi-result feature has
no children

A cylinder is created.
gﬁ Reflect lines on this cylinder are to be
created.
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=

1. Click the Reflect Lines icon
-~

e

The Reflect Line Definition dialog

Hion

box is displayed.

2. Select the cylinder as the

Support.
3. Select a direction.
4. Define 50 as the Angle value.

5. Click OK.

The Multi-Result Management dialog
box appears.

6. Check the keep only one sub-
element using a Near option
to create a nearest entity of the
multiple element, that is the

reflect lines.

Multi-Result Management 10| x|
7. Click OK. The resulting geometry of this element is made of
2 sub-elements that are not connecked.

The N Definition dialog b L
& Near betinition cialog box Pointing elerments Extracts and Mears I

appears and the reflect line is —
Mo pointing element

automatically filled in the

Multiple Element field.

8. Select a plane as the Reference Do vou want to

Element. @ keep only one sub-element using a Mear,

. () keep only one sub-element using an Extract,
9. Click OK.

(_) keep all the sub-elements,

The line (identified as Reflect

Line.xxx) and the nearest @ OK

element (identified as Near.xxx) ‘

are added to the specification
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tree. The reflect line is put in no

show.

L oz
i-ﬁ.; Reflect line. 1

E’ Mear.1

The multi-result feature has several children

Open the Multi-Resultl.CATPart
= document.

1™ 1. Double-click the Fillet.1 in the

specification tree.

The Fillet Definition dialog box

opens.

2. Modify the radius value: set it to

15mm.

3. Click OK.



http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Multi-Result1.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page510

The Multi-Result Management dialog

box appears. Multi-Result Management O] x|
The multi-result feature contains a near 2

that is displayed in the Extracts and The resulting geometry of this element is made of
Nears tab. & sub-elements that are nobt connecked,

Pointing elements Extracts and Mears |
4. Double-click Near.1.

Mear. 1

The Near Definition dialog box
appears and the fillet is
automatically filled in the

Multiple Element field.

5. Select Point.1 as the Reference

Element.

6. Click OK.

7. Click OK in the Multi-Result

Management dialog box.

The Offset element, that uses
the Near element as the surface
to be offset, is modified

accordingly.

For further information about the Near command, refer to the Creating the Nearest Entity of a
Multiple Element chapter in the Generative Shape Design documentation.

Keeping one sub-element using the Extract
command

The multi-result feature has
no children
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Two sketches are created.
= A combine curve is to be created
between them.

E 1. Click the Combine icon Ef_.-—

The Combine Definition dialog

box is displayed. CurveZ

2. Select the Normal type.

CLIrye

3. Successively select the two

curves to be combined.

4. Uncheck the Nearest solution

option.

5. Click OK.

Multi-Result Management - 0] x|

The Multi-Result Management dialog

box appears. The resulting geometry of this element is made of
2 sub-elements that are not connecked.
6. Check the keep only one sub- Pointing elements | Exkracks and FMears I
element using an Extract Mo pointing element

option to create an extract of

the multiple element, that is the

combine curves.
Do wou wank ko

7 Click OK. () keep only one sub-element using a Mear,

@ Leep only one sub-element using an Extrack,
The Extract Definition dialog box

(_! keep all the sub-elements.

appears.
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8. Select one of the combine
curves in the 3D geometry as

the Element to extract.

The selected element is

highlighted.
9. Click OK.

The curve (identified as
Combine.xxx) and the extracted
element (identified as
Extract.xxx) are added to the
specification tree. The combine

curve is put in no show.
Ij Combine. 1
@ Extract.1

The multi-result feature has several children

Open the Multi-Result2.CATPart
= document.

ﬂ 1. Double-click Intersect.1.
The Intersection Definition dialog box appears.

2. Click OK.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Multi-Result2.CATPart
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Multi-Result Management 10| x|

The resulting geometry of this element is made of
3 sub-elements that are nobt connecked.
The Multi-Result Management dialog -
box appears. Fointing elerments Extracts and Mears |
The multi-result feature contains an
extract that is displayed in the Extracts
and Nears tab.

Extrack,1

3. Double-click Extract.1.

The Extract Definition dialog box

opens.

4. Select another vertex as the
Element to extract, as shown

besides.

5. Click OK.

6. Click OK in the Multi-Result

Management dialog box.

The line, that uses the Extract

element as the point, is

modified accordingly.

For further information about the Extract command, refer to the Extracting Geometry chapter
in the Generative Shape Design documentation.
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=

Using pointing element and select a sub-element to
keep

Using a Near
Open the Multi-Result3.CATPart

document.
b
1. Double-click Intersect.1.
The Intersection Definition ir=t Elerment
dialog box appears. & lement

2. Replace Line.1 by Spline.1 as
the Second element by

selecting it in the 3D geometry.

3. Click OK.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Multi-Result3.CATPart
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The Multi-Result Management dialog
box appears.

4. Double-click Line.1 to modify its

specifications.

The Line Definition dialog box

opens.

5. Replace Intersect.1 by Point.1 _
Multi-Result Management = 10| x|

as the Point.

_ The resulting geomektry of this element is made of
6. Click OK. 2 sub-elements that are nobt connecked,

In the Multi-Result Management Pointing elements | Extracts and Mears I

dialog box, there is no pointing Line:. 1
element any more.
7. Check the keep only one sub- 4 | v]

Do wou wank bo s

element using a Near option )
@ keep only one sub-element using a Mear,

to create a nearest entity of the j
Y () keep only one sub-element using an Extract,

multiple element, that is () keep all the sub-elements

Intersect.1.

8. Click OK.

The Near Definition dialog box
appears and the intersect
element is automatically filled in

the Multiple Element field.

9. Select the axis system as the

Reference Element.
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10. Click OK.

The nearest element (identified as Near.xxx) is added to the specification tree before

the line and is set as current.

A5 Mear. 1

#= 7 Line.1

S
The line, that now uses Point.1, is
modified accordingly.
Using an Extract
Open the Multi-Result4.CATPart
= document.
s
- - . N ]
_—
T .
g 5,
L]
"
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i 1. Double-click Combine.1. CLrve s

The Combine Definition dialog

box appears.

2. Click OK. — T e
-
The Multi-Result Management dialog
box appears.
Multi-Result Management - 0] x|

3. Check the keep only one sub-

element using an Extract The resulting geometry of this element is made of
2 sub-elements that are not connecked.

option 1o create an extract of Pointing elements Extracts and Mears I

the multiple element, that is the
P Translate, 2

combine curves.

4. Click OK.

The Extract Definition dialog box Lo you want to:

) ) keep only one sub-element using a Mear,
appears and the combine

@ Leep only one sub-element using an Extrack,

element is automatically filled in
(_! keep all the sub-elements.

the Multiple Element field.

5. Select the axis system as the

Reference Element.
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6. Select one of the combine
curves in the 3D geometry as

the Element to extract. o

The selected element is o

highlighted.
7. Click OK.

The extracted element e/
(identified as Extract.xxx) is

added to the specification tree.

(l;} . Several multi-result features can be contained within a multi-output.

. The options set in the dialog box are retained when exiting then returning to the Multi-
Result Management function.
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Advanced Tasks

The advanced tasks you will perform in the Generative Shape Design workbench include managing
the specification tree and interoperating with other workbenches.

Managing Geometrical Sets and Ordered Geometrical Sets
Creating a Curve From Its Equation
Creating a Parameterized Curve
Patterning
Managing Power Copies
Measure Tools

Using Hybrid Parts

Working with the Generative Shape Optimizer Workbench
Working with the Developed Shapes Workbench
Working With The Body in White Templates
Creating Volumes


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0102.htm
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e B ®

Managing Geometrical Sets and
Ordered Geometrical Sets

Manage geometrical sets: select a Geometrical Set in the specification tree, use the Insert -

= Geometrical Set menu command, or Remove Geometrical Set or Change
Geometrical Set contextual menus.

Manage ordered geometrical sets: select an Ordered Geometrical Set in the specification tree,
use the Insert -=> Ordered Geometrical Set menu command.

Insert a body into an ordered geometrical set: select the Insert -= Body in a Set menu

command and enter the name of the body you wish to insert into the ordered geometrical
set.

Duplicate geometrical sets: click this icon and select the geometrical set to be duplicated.

Hide/show geometrical sets or ordered geometrical sets and their contents: select the
geometrical set or the geometrical set to be hidden and use the Hide/Show capabilities.
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Managing Geometrical Sets

Geometrical sets enable to gather various features in a same set or sub-set and organize the
specification tree when it becomes too complex or too long. You can put any element you wish
in the geometrical set, it does not have to be structured in a logical way. The order of these
elements is not meaningful as their access as well as their visualization is managed
independently and without any rule.

This task shows how to manage geometrical sets within the specification tree. This involves:

£l
g

. inserting a geometrical set

. removing a geometrical set

. changing body

. sorting the contents of a geometrical set

. reordering components

You will find other useful information in the Managing Groups and Hiding/Showing chapters.
‘; . You can insert and manipulate geometrical sets in the specification tree in much the same
way as you manage files in folders.

. These management functions have no impact on the part geometry.

. You should refer to the Copying and Pasting section for information about how geometrical
sets can be used in a part edition context.

. When loading the Generative Shape Design workbench, a Geometrical Set automatically
becomes the current body.
This also means that only the results of the Hybrid Body, i.e. the result of all the operations
performed on geometry, is visible and not any intermediate state of the Hybrid Body.

. You can define the Generative Shape Design feature that is to be seen when working with
another application, such as Generative Structural Analysis for example.

To do this, while in the Generative
Shape Design workbench:

1. Choose the Tools ->
External View... menu item
The External View dialog box
is displayed.

2. Select the element belonging
to a Geometrical Set that —
should always been seen as # ....... Ok ] = Ear‘u:el]
the current element when -
working with an external
application.

3. Click OK in the dialog box.

External View EEd

Selected element : |N.;. S elechon
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The selected element will be the visible element in other applications, even if other
elements are created later in the .CATPart document, chronologically speaking.

To check whether an external view element has already been specified, choose the
Tools -= External View... menu item again. The dialog box will display the name of
the currently selected element. This also allows you to change elements through the
selection of another element. Note that you cannot deselect an external view
element and that only one element can be selected at the same time.

Open any .CATPart document containing Geometrical Sets.
C You can also open the GeometricalSets2.CATPart document.

Inserting a Geometrical Set

™ 1. In the specification tree, select an element as the location of the new geometrical set.
This element will be considered as a child of the new geometrical set and can be a

geometrical set or a feature.

2. Select the Insert -= Geometrical Set

menu command.

The Insert Geometrical Set dialog box
is displayed.

The Features list displays the elements
to be contained in the new geometrical

set.

3. Enter the name of the new geometrical

set.

4. Use the Father drop-down list to
choose the body where the new
geometrical set is to be inserted. All
destinations present in the document
are listed allowing you to select one to
be the father without scanning the
specification tree. They can be:

o geometrical sets

o parts

5. Select additional entities that are to be

included in the new geometrical set.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/GeometricalSets2.CATPart
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If all selected entities belong to the same
. 7
{;} geometrical set, the father of the new Insert Geometrical S —IEI

geometrical set is automatically set to the

father of these entities. Mame: ||
) ) Father: |Partz j
6. Click OK to create the geometrical set
Features:
at the desired location.

The result is immediate. CATIA _

) ) ) CIf Zancel
displays this new Geometrical Set.x, . 9 - I

incrementing its name in relation to
the pre-existing bodies, in the
specification tree. It is created after
the last current geometrical set and
is underlined, indicating that it is the
active geometrical set. The next
created element is created within

this geometrical set.

/% - You cannot create a geometrical set within an ordered geometrical set and vice versa.
. This Insert Geometrical Set dialog box is only available with the Generative Shape Design 2
product.

You can check the Create a Geometrical Set when creating a new part option in Tools -=>
Options -= Infrastructure -> Part Infrastructure -> Part Document tab if you wish to
create a geometrical set as soon as you create a new part. For more information about this

option, please refer to the Customizing section of the Part Design User's Guide.

Removing a Geometrical Set
Two methods are available:
. If you want to delete the geometrical set and all its contents:

ﬁ 1. Right-click the geometrical set then select the Delete contextual command.

. If you want to delete the geometrical set but keep its contents:
This is only possible when the father location of the geometrical set is another geometrical
set. This is not possible when the father location is a root geometrical set.
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1. Right-click the desired geometrical set then select the Geometrical Set.x object ->

Remove Geometrical Set contextual command.

The geometrical set is removed and its constituent entities are included in the father
geometrical set.

You cannot delete a feature within a geometrical set created on the fly. Indeed this geometrical
Li4 ' set is considered as private and can only be deleted globally.

Moving a Geometrical Set to a New Body

T
™ 1. From the specification tree, select the ¥ = Geometrical_Set. 1
element then choose the Geometrical T' = Puoint. 1
Set.object -> Change Geometrical 1i"// Line.2
Set... item from the contextual menu. T‘ 7 Lline.1
T'-u:fa Extrude. 1

Py aeametrical_Set.3

f%:! Extract.l

Multi-selection of elements of different types is supported. However, note that in this case, the
contextual menu is not available, and that you can access this capability using the Edit menu

item.
Change Body 7| x|
The Change Body dialog box is Destination: |Geametrical_Set.1 hd
displayed. =
Before :
The list of destinations is [ ] Change body unshared parents

alphabetically sorted. ] Change bady all parents

@ or | |8 Caneel:
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2. Select the Destination body where the geometrical set is to be located.

Here we selected Geometrical _Set.3.

You can do so by selecting the Body in the specification tree, or using the drop-down

list from the dialog box.

By default, if you select a body, the geometrical set is positioned last within the new
body. However, you can select any element in the new body, before which the

moved geometrical set will be located.

Geometrical_et. 1

]

|

e
= Paink.1
Line.2

Line. 1

NN

3. Select the element above which the Extrude.1

one you already selected is to be = Paink.2

inserted.

L L S S S S A

- i Geometrical_Set.3

f;c:! Extrac%

- You can directly select this positioning element. In this case the Destination field of the
I Change Body dialog box is automatically updated with the Body to which this second element
belongs.

4. Click OK to move the geometrical set

to the new body.

The element selected first is moved
to its new location in the
specification tree, but geometry

remains unchanged.
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. Check the Change body unshared
parents option to move all parents of the
first selected element to its new location,

I provided these parents are not shared by

any other element of the initial body.
In this case, all the unshared parents are
highlighted prior to the move.

. Check the Change body all parents
option to move all parents of the first
selected element to its new location,
regardless of whether these parents are
used (shared) by any other element of the
initial body.

In this case, all the parent elements are
highlighted prior to the move.

. You can move a whole branch, i.e. a whole
body and its contents, at a time.
Here we moved Geometrical_Set.3 last in
Geometrical_Set.1.
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| =B
T s Geomekrical_Sek, 1

f— = Paink,1

f—/ Line. 2
f-/’ Line. 1

<= Extrude.l

1;- = Paink,2

t- = Point.3

= 5F Geometrical Set.?
i’% iaeometrical_Set.3
#--2" Extrude.2
f;l;:! Extract.1

t| —
i

: aeametrical_Set. 1
= Paint.1
Line. 2

Line. 1

AN

-~ Extrude.l

= Paint.2
® Paint.3

"3

Extrude,z

i

2

4
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R

5

Geometrical_Set.3

f;l;:! Extract.1
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S Geometrical_et. 1
f— = Point.1
ils-/ Line.2
T—/ Line. 1

A
T"-;: Extrude. 1
f— = Paink. 2

&= = Paint.3

| -

Genmetrlcal _Set.3
’.;:] Extrack,1
'@.Genmetrical Sek.2

Sorting the Contents of a Geometrical Set

You may need to sort the contents of a Geometrical Set, when the geometric elements no
longer appear in the logical creation order. In that case, use the Auto-sort capability to reorder
the Geometrical Set contents in the specification tree (geometry itself is not affected).

The Geometrical_Set.1 contains two extruded
surfaces based on point-point lines. The
specification tree looks like this:

1. Right-click the Geometrical_Set.1 from
the specification and choose the
Geometrical_Set.1 object ->

AutoSort command.

Instantly, the contents of the
Geometrical Set are reorganized to

show the logical creation process.

The geometry remains unchanged.

[
-

q—

——— 4

: aeometrical_Set, 1

= Paint.1

- Geometrical _Set.d
® Paint.1
® Point. 2
® Poinkt,3

Line, 1

<& Extrude.1
T—/ Line.2
#-- Extrude 2
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Reordering Components within a Geometrical Set
This capability enables you to reorder elements inside the same geometrical set.

ﬂ 1. Right-click the Geometrical_Set.1 from [FWEi=as 1 =101 =]
the specification tree and choose the
3
Ordered Geometrical Set.1 object - | |Sketch.1
) Plane. 2 |EEEER
= Reorder Children command. Fill. 1
. . . Split.1 ‘
The Reorder Children dialog box is
9 OFfset. 1 et )
displayed. A
il
2. Select an element. z_{L
3. Use the arrows to move an element up A
or down. @ OK ' Cancel

Reordering Features

The Reorder command allows you to move a feature in a Geometrical Set. These features can
be:

solids
. shape features

. sketches

Replacing Features
This capability is only available on shape features.

Please refer to the Replacing or Moving Elements chapter in the Part Design User's Guide.

To manage this capability, the Do replace only for elements situated after the In Work
Object option is available in Tools -= Options -= Part Infrastructure -> General tab. It
allows you to make the Replace option possible only for features located below the feature in
Work Object and in the same branch.

ey
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Managing Ordered Geometrical Sets

Geometrical sets enable to gather various features in a same set or sub-set. The order of these features is not meaningful as their access
as well as their visualization is managed independently and without any rule. However flexible, this structure does not fit the design
process.
That is why ordered geometrical sets introduced notions of succession of steps that define the design, and absorption.

Creation features create a new object and modification features create a new state in an existing object as well as absorb the preceding
state(s). Absorbed features are no longer visible nor accessible, as if "masked" by their absorbing feature.

In an ordered geometrical set, the order of apparition of features in the specification tree is consistent with the steps of creation of the
design.
Unlike features within a geometrical set, features in an ordered geometrical set can be set as current: a given step of the design creation
is chosen and what is located after it is not accessible nor visible.

This task shows how to manage ordered geometrical sets within the specification tree. This involves:

inserting an ordered geometrical set

defining an in work object

visualizing features within an ordered geometrical set
removing an ordered geometrical set

removing a feature within an ordered geometrical set
sorting the contents of an ordered geometrical set
reordering components within an ordered geometrical set
reordering features

modifying children

replacing features

inserting and deleting inside and ordered geometrical set

You will find other useful information in the Managing Groups, Hiding/Showing, and Copying and Pasting chapters.
You can define the Generative Shape Design feature that is
to be seen when working with another application, such as
Generative Structural Analysis for example.

To do this, while in the Generative Shape Design

workbench:

1. Choose the Tools -> External View...
menu item.
The External View dialog box is displayed.

2. Select the element belonging to a [ .

Geometrical Set that should always been
seen as the current element when working
with an external application.

3. Click OK in the dialog box.

External Yiew EE

Selected element ; |N.;. Selection

The selected element will be the visible element in other applications, even if other elements are created later in the .CATPart
document, chronologically speaking.

To check whether an external view element has already been specified, choose the Tools -=> External View... menu item
again. The dialog box will display the name of the currently selected element. This also allows you to change elements through
the selection of another element. Note that you cannot deselect an external view element and that only one element can be
selected at the same time.

Open any .CATPart document containing Geometrical Sets.
You can also open the OrderedGeometricalSets1.CATPart document.

Inserting an Ordered Geometrical Set

1.

In the specification tree, select an element as the location of the new ordered geometrical set.

This element will be considered as a child of the new ordered geometrical set.

Inserting an Ordered Geometrical Set does not break the succession of steps as the order applies to all the elements of a same

root ordered geometrical set.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/OrderedGeometricalSets1.CATPart
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2. Select the Insert -> Ordered Geometrical Set

menu command.

The Insert ordered geometrical set dialog box is
displayed.
The Features list displays the elements to be

contained in the new ordered geometrical set.

3. Enter the name of the new ordered geometrical set
you wish to insert.

4. Use the Father drop-down list to choose the body
where the new ordered geometrical set is to be
inserted. All destinations present in the document are
listed allowing you to select one to be the father
without scanning the specification tree. They can be:

o ordered geometrical sets

o parts
fame:
By default the destination is the father of the current object. Father:
By default the ordered geometrical set is created after the A~

current feature.

5. Select additional entities that are to be included in the

new ordered geometrical set.

Version 5 Release 14

@ 0k I IﬂlCanu:EII

If all selected entities belong to the same ordered
{;} geometrical set, the father of the new ordered geometrical
set is automatically set to the father of these entities.

6. Click OK to create the ordered geometrical set at the

desired location.

The result is immediate. CATIA displays this new
Ordered Geometrical Set.x, incrementing its name
in relation to the pre-existing bodies, in the
specification tree. It is created after the last
current ordered geometrical set and is underlined,
indicating that it is the active ordered geometrical

set.

/i« You can insert an ordered geometrical set after the current feature.

. You cannot create an ordered geometrical set within a geometrical set and vice versa.

-%.%. You can now insert a body into an ordered geometrical set.

'Q' For further information, refer to the Inserting a Body into an Ordered Geometrical Set chapter.

P2 This Insert ordered geometrical set dialog box is only available with the Generative Shape Design 2 product.

Defining an In Work Object

The next created element is created after the In Work object.
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If the new feature to be inserted is a modification feature, features after the In Work object may be rerouted to the new created feature.

Visualizing features in an Ordered Geometrical Set
It can be useful to temporarily see its future geometry.

To do so, you can check the Future geometry option in Tools -> Options -> Part Infrastructure -> Display tab. It allows you to also

display the geometry located after the current feature.

. Only features that come before the current object and that are not absorbed by any feature preceding the current object are visualized

in the specification tree.
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Ay Partl

oy plane
iz plane
iz plane
?@ PartEody
=& ordered Geometrical Set. 1
7 Paint.1
*-Paink.2
T—/ Line. 1
5 Exbrude
< Plane, 1
A Split. 1

57 Offset. 1

. A color assigned to a feature is propagated to all the features that successively modify this feature and so on.
This is why it is possible to set a specific color only on creation features.
Therefore, changing the color of a modification feature modifies the color of the initial state.

Here Extrude.1 is absorbed by Split.1. Therefore the color of Extrude.1 is propagated onto Split.1.

I ..
=== Ordered Geometrical Set, 1

I ..
U'E Ordered Geometrical Set. 1
*Poink. 1

*Poink. 1
*Poink.2 P2

*Poink.,

T—/ Line. 1 _

2 Extrude. 1 T—/Llne.l
< Extrude, .
7 Plane, 1 =5 |
—r_ = Plane.
o aolib

A7 Split. 1

57 Offset. 1 e
=i Offset,1

f The same behavior applies on Show/No show attributes.

Selecting Features within an Ordered Geometrical Set

The selection of features located after the current feature or absorbed features is not possible.
Here, for instance, when editing Extrude.1, the selection of Offset.1 is not possible because Offset.1 is located after Extrude.1 which is the
current object. A black sign indicates that this selection is not possible. Additionally, the application displays a tooltip explaining why it is

not possible.
To ensure the consistency between the visualization in the 3D geometry and the selection in the specification tree, features that cannot be

visualized in the 3D geometry cannot either be selected in the specification tree.
.
= %L Ordered Geometrical Set. 1

*Poink. 1

T' - Poink.2
i
i .EEL'E de ]

= Plane.1
%7 split. 1

-5 Ofgt, 1

However, if you want to allow the selection of geometrical elements absorbed by other elements or the selection of geometrical elements
located after the element being created, you can check the Enable selection of drawn geometry or Enable the selection of future
geometry options in Tools -=> Options -> Part Infrastructure -> General tab.

As a consequence, the succession of steps of the ordered geometrical set is no longer respected. We advise you not to check these options
but rather work in a geometrical set environment.

If these options are unchecked, selecting elements whose geometry is not visible any more is not possible.
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Removing an Ordered Geometrical Set

1. Right-click the ordered geometrical set then select the Delete contextual command.

[
The ordered geometrical set and all its contents are deleted.
Removing a Feature within an Ordered Geometrical Set
i 1. Right-click the feature then select the Delete contextual command.

. deletion of a modification feature: the system reroutes the children on the element that is modified. Therefore the deleted feature will
be replaced by the modified feature of upper level.
In our scenario, Split.1 is deleted. As a consequence, Offset.1 now points Extrude.1.

i Part1 ¥ Partl
oy plane iy plane
vz plane iwe plane
2w plane 2 plane
@ PartBody ?@ PartBody
= &8 Ordered Geometrical Set.1 =& Ordered Geometrical Set. 1
7 Paink, 1 ¥ Paink, 1
T Paink.2 *Paink.2
T—/ Line. 1 T—/’ Line. 1
<E Extrude. <E Extrude.l
< Plane.1 = Plane, 1
%7 split. 1 w5 Offset.]
L gelii

deletion of a creation feature: no reroute is possible.

Sorting the Contents of an Ordered Geometrical Set
You may need to sort the contents of an ordered geometrical set, when the geometric elements no longer appear in the logical creation
order. It may be the case if you enabled the selection of drawn or future geometry options. In that case, use the Auto-sort capability to

reorder the ordered geometrical set contents in the specification tree.
The Ordered Geometrical Set.1 contains a line based on two points lines. The specification tree looks like this:

|
=5 Ordered Geometrical Set. 1
®= * Paoint.1

f-,/ Line. 1
t * Paink.2
&' Poink.3
i 1. Right-click the Geometrical_Set.1 from the specification and choose the Ordered Geometrical Set.1 object -> AutoSort
command.

Instantly, the contents of the Ordered Geometrical Set are reorganized to show the logical creation process.

The geometry remains unchanged. Datum features are put first in the specification tree.
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et

=%, Ordered Geometrical Set, 1
& Point.3
* Poink. 1

Poink. 2

A Line.1

[
L

Reordering Components within an Ordered Geometrical Set
This capability enables you to reorder elements inside the same ordered geometrical set.
Reordering a creation feature based upon a modification feature

Open the Reorderl.CATPart document.
The Ordered Geometrical Set contains Split.1 (in blue) that splits Fill.1 by a purple vertical plane, and Offset.1 (in red) is an offset of
Split.1.
== B ordered Geometrical Set. 1
T—Q Plane. 1
T—@ Sketch. 1
£ Plane.2
ESFillL.1
? Split, 1
&5 Offset]

ﬂ 1. Right-click the Ordered Geometrical Set.1 from the

specification tree and choose the Ordered

Geometrical Set.1 object -> Reorder Children Reorder Childrs =10l =I

command. A
The Reorder Children dialog box is displayed. Skekch. 1
Flane. 2 e
Fill. 1
2. Select the element to be rerouted. Split. 1 ‘
Here we chose to reorder Offset.1 (creation feature) Cffset. 1 A_
before Split.1 (modification feature). z@
3. Use the arrow to move Offset.1 up. Z@
A

4. Click OK.

@ Ok & Cancel |

Offset.1 is now located before Split.1 in the

specification tree.

If you define Split.1 as the In Work object, you can see that Offset.1 is now based upon Fill.1.
Split.1 was not rerouted since Offset.1 does not modify Fill.1.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Reorder1.CATPart
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- Y Ordered Geometrical Set. 1

k-7 Plane. 1

+—@ Sketch. 1
£ Plane.2
Sl
B Offset.1

Reordering a modification feature based upon a modification feature
Open the Reorder2.CATPart document.
The Ordered Geometrical Set contains Split.2 (in blue) that splits Split.1 by a vertical plane. Split.1 itself splits Fill.1 (delimited by Sketch.1
in purple).
;lﬁf, Ordered Geornetrical Set, 1
T—Q Plane. 1
T—@ Sketch. 1
£ Plane. 2
E5FiLL
a7 split. 1

ﬂ 1. Right-click the Ordered Geometrical Set.1 from the

specification tree and choose the Ordered

Geometrical Set.1 object -> Reorder Children Reorder Childr =101 x|

comman. A
The Reorder Children dialog box is displayed. Sketch. 1
Plane.2 |
2. Select the element to be rerouted. E:l!llitl 1 ‘
Here we chose to reorder Split.2 (modification Split.2 T
feature) before Split.1 (modification feature). Z
3. Use the arrow to move Split.2 up. Z
A
4. Click OK.

= Cancel I

Split.2 is now located before Split.1 in the

specification tree.

Split.2 is rerouted onto the input feature modified by Split.1, that is Fill.1 (in blue).
Otherwise Split.2 would still split Split.1 which comes after in the specification tree.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Reorder2.CATPart

Generati\lle Shape Design & Optimizer
rl?f, COrdered Geometrical Set, 1

T—Q Plare. 1

T—@ Sketch.1
£7 Plane,2
AT
77 aplie, 2
A7 5pit. 1

Indeed, when you edit Split.2, you can notice that the Split.2
was rerouted onto Fill.1.

And since Split.2 now modifies Fill.1, Split.1 was rerouted
onto Split.2.

=

L

view:
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Element to cut: |Fi||.1
’7Cutting elements

_

Element to cut: |S|:u|it.2

’*Cutting elements

Pare2 e ——

An error message is issued if you try to move an element towards a position that breaks the order rules.

Note that the feature defined as the In Work object after the Reorder operation is not affected by this operation from an update point of

. when reordering upward, the feature located just before the new position of the reordered feature becomes the In Work object.

. when reordering downward, the feature just before the original position of the reordered feature becomes the In Work object.

Reordering Features

You can use the Scan command after the Reorder operation to see what moved step by step.

The Reorder command allows you to move a feature in an Ordered Geometrical Set. These features can be:

. Generative Shape Design features

. sketches

For further information, please refer to the Reordering Features chapter in the Part Design User's Guide.

Modifying Children

The Modify Children command allows you to modify the contents of an ordered geometrical set by selecting its first and last component, as

well as destroy it.

I-i"-, This command is only available on sub-ordered geometrical sets.

ﬂ 1. Right-click the sub-ordered geometrical set from the

specification tree and choose the Ordered

Geometrical Set.x object -> Modifying children.

The Edit dialog box opens with the First Element
and Last element fields automatically valuated with
the first and last elements of the ordered geometrical

set.

2. Select the elements you wish to place first and last.

21
First element :

Last element : |OfFset, 1

Edit ordered geomekric

Remove ordered geametrical set I

W Cancel I

In our scenario, we chose Line.1 as the first element and Split.1 as the last element.
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=B Ordered Geometrical Set. 1
==& Ordered Geometrical Set.?

* Poink. 1

T' * Point. 2
/- First element : |Line. 1

€ ednude | Lastcloment

Edit ordered geometrica e b

= Plane.1 Remove ordered geometrical set I
b
"
h:- @ ok | @ cancel|
-'*r:*offsem -
Offsek
3. Click OK.

The specification tree is modified consequently.

Elements before or after the first and last elements are rerouted in the father ordered geometrical set.

II' 2 Ordered Geometrical Set. 1
7 Paint.1
*Paint.2
2 ordered Geometrical Set.2
T—/ Line. 1
“E Extrude. 1
& Plane.1
%7 split. 1
=5 Offset. 1
Offset

The Modify children command also allows you to remove the sub-ordered geometrical set. As a consequence, elements are rerouted in the
father ordered geometrical set.

Ir 2 Crdered Geometrical Set.1
*-Paink.2
T—/ Line. 1
<E Extrude.1
F Plane. 1
7 Split. 1

57 Offset. 1

Replacing Features
Please refer to the Replacing or Moving Elements chapter in the Part Design User's Guide.

The Do replace only for elements situated after the In Work Object option is available in Tools -=> Options -> Part
Infrastructure -> General tab. It restricts the Replace capability only on features located before the feature in Work Object and in the

same branch.
As a consequence, the succession of steps of the ordered geometrical set is no longer respected. We advise you not to check this option

but rather work in a geometrical set environment.

Switching From Ordered Geometrical Set to Geometrical Set
While in an ordered geometrical set environment, you may want to switch to a geometrical set environment (for instance, if you do not
want to work in an ordered environment any more).

ﬂ 1. Right-click the Ordered Geometrical Set.1 from the specification tree and choose the Ordered Geometrical Set.1 object ->

Switch to geometrical set command.

The Ordered Geometrical Set.1 becomes Geometrical Set.1.

Features after the current object that were not visualized in the ordered geometrical set are put in no show in the geometrical set.
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= [ Ordered Geometrical Set, 1 =58 Geometrical Set.1
* Paink. 1 * Paink. 1
* Paint.2 * Point.2
T—/ Line. 1 T—/ Line. 1
<& Extrude ] T't Extrude.1
i Plane. 1 ~Plane, 1
% split. 1 7 5plit. 1

57 Offset. 1 #- 507 Offset. 1

4y + This command is only available on a root ordered geometrical set.

Switching from geometrical set to ordered geometrical set is not possible.

Colors may be modified.

Inserting and Deleting Inside an Ordered Geometrical Set
Inside an ordered geometrical set, the Insert and Delete commands may have impacts that result in replace actions based on absorption
rules.

Open the OrderedGeometricalSets2.CATPart document.

ﬂ Here, the edge fillet (Edge Fillet.1) is the current object.

{é}:Partl

= .oy plane

= <=7 vz plane

— .. zx plane

—@Partﬁndy

=[5  Ordered Geometrical Set. 1

T%Skﬂtch.l

-cﬂ Extrude. 1

&+ Extrapol.1 (of EdgeFillet. 1)

=[5 Ordered Geometrical Set.2
#-7 OFfset. 1 (of EdgeFillet. 1)
A split feature (Split.1) is inserted just after EdgeFillet.1. This new feature absorbs EdgeFillet.1 and therefore the latter is no more
displayed and cannot be referenced by any feature located after the Split.1 in the specification tree.
{é}:Partl
= .oy plane
== vz plane
— .. zx plane
—{%Partﬁudy
=[5  Ordered Geometrical Set. 1
T@iamm&

A
<z Extrude.1
- ﬁEdgeFillet. 1

i-*ff; Extrapol. 1 {reroute to Split, 1)

&= 3£ Ordered Geometrical Set, 2
& B Offset. 1 (reroute bo Split, 1)
To ensure the ordering rule, the links to the absorbed feature (EdgeFillet.1) must be rerouted to the inserted feature (Split.1). This

replacement applies to all the features inside the root ordered geometrical set (Ordered Geometrical Set.1) located after the inserted
feature and to all the features located inside other ordered geometrical sets roots (here, Ordered Geometrical Set.2).


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/OrderedGeometricalSets2.CATPart
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G

(&l

(i

' Using our example, had we selected the other side of Split.1,

warning x|
This replace action may not be applicable; in this case a

warning message is issued. & Feature insertion in linear struckure has Failed,

the replacement of the edge to extrapolate (defined in
Extrapol.1 feature) would not have been possible.

As a consequence of the replace action, the affected features (that is Extrapol.1 and Offset.1) become "not updated". The update following
the insertion may also produce an error and in this case the design will have to be modified so that the inserted feature is compatible with
the entire design.

The replace actions performed by the Delete command are generally the opposite of the replace actions performed by Insert command.
Using our example, deleting Split.1 leads to the replacement of Split.1 by EdgeFillet.1. Nevertheless, bear in mind that deleting a feature
can lead to a configuration different from the one preceding the insertion of a feature (for instance, if inserting a Trim feature, all inputs
will be replaced by this feature but if deleting it, the Trim feature will be replaced by its main input).

Based on this mechanism stand two methodologies for:
. multiple references to an intermediate state of design inside an ordered geometrical set,

. external links to the "end design" specified inside an ordered geometrical set.
Multiple references
Inside a root ordered geometrical set, a feature can be the input of several features (all creation features, except for the last feature,

according to the order in the specification tree, which can be a modification feature). In some cases, the design may require to create
several modification states of a same feature. To do so, it is necessary to create copies (Copy/Paste As Result With Link).

1 Open the OrderedGeometricalSets3.CATPart document.

This example shows how to allow multiple modifications of EdgeFillet.1 feature, considered as an "intermediate state of design". A copy of
the feature, representing the exported view, is inserted just after it. In the beginning of every sub-set where this state of design will be
used, a copy of the copy is created, representing the imported view.
Using this construction, modifications applied to EdgeFillet.1 or to the copies of the copy (imported views) will affect only the design in Sub
0GS.1.

Part1

Jofwy plane

JoiyE plane

Jiizw plane

8 PartBody
= L Root OGS
w% Sub 0GS.1

#rgketch, 1

& Extrude.1
% EdgeFillet. 1

L@ R adius

7 Export inkermediate state of EdgeFillet, 1

& Split, 1

5 sub 0GS.2
£33 Use of intermediake state of EdgeFillet. 1 in Sub ©G5.2
ez

=K 5ub 0G5.3

£ Use of intermediate state of EdgeFillet. 1 in Sub OGS.3

=

J Qffget.2
External Links

The replace actions due to design modifications (insertion and deletion) do not affect external links (that is the links between an external
element from the .CATPart document and a feature inside an ordered geometrical set). To ensure that the links will always reference the
last state of design, it is necessary to create a copy (Copy/Paste As Result With Link) of the last current feature in a new ordered
geometrical set. This copy can possibly be published. As a consequence, the external link will have to reference this copy or its publication.

1 Open the OrderedGeometricalSets4.CATPart document.

In this example, Surface.2 is a copy of EdgeFillet.1.
The external link has to reference Surface.2 or its publication.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/OrderedGeometricalSets3.CATPart
http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/OrderedGeometricalSets4.CATPart
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Partl

L

= .oy plane

== vz plane

— .. zx plane

—{%Partﬁudy

"%Ordered Geometrical Set.1

Sketch, 1
-c” Extrude. 1
Ls
Radius

= .Ordered Geometrical ek, 2
s,
i Surface. 2 (CCP As Result With Link of EdgeFillet. 1)

'553: Publication

L #reutcation of surface.2

A split feature is inserted after EdgeFillet.1. As a consequence, Surface.2 is rerouted to Split.1 and so is the external link.
fé}_Parn

= .oy plane

== vz plane

— .. zx plane

—@Partﬁndy

"%Ordered Geometrical Set, 1
Sketch. 1

-c” Extrude. 1

ﬁEdgeFillet. 1

=- %Ordered Geometrical Set.2
B Surface. 2 (rerouted to Splik, 1)
‘Eﬂ': Publication

L % pubication of suface.2
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@ Inserting a Body into an Ordered

Geometrical Set

[ ) . . .
) This task shows you how to insert a body into an ordered geometrical set.

Open the OrderedGeometricalSets1.CATPart document.

ﬂ 1. Select the Insert -= Body in a Set... command.

The Insert body dialog box is displayed.

2. Enter the name of the body you wish to insert into the ordered geometrical set. Our

part contains no bodies, so enter a name as you are creating the body. For example,

enter New Body.

Insert body 2| x|
WE=R
Father: |[Parkl j
Features:

@ 0K s Cancel I

L -

3. Use the Father drop-down list to choose the body where the new ordered geometrical
set is to be inserted. In our example, set Ordered Geometrical Set.1. All destinations
present in the document are listed allowing you to select one to be the father without
scanning the specification tree. They can be:

o ordered geometrical sets

o parts

By default the destination is the father of the current object. By default the body is created
after the current feature.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/OrderedGeometricalSets1.CATPart
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4. Set the Father option to the name of the ordered geometrical set you need. In our
example, set Ordered Geometrical Set.1.
Possible destinations are the part and all Ordered Geometrical Sets already defined in
the part. By default the destination is the father of the current object. By default the

body is created after the current feature.

5. It is possible to select elements of the Ordered Geometrical Set to put these elements
inside the body when creating it. Only consecutive elements can be selected. Volumes
and bodies cannot be selected. In case of selection of elements, the destination became
automatically the father of the selected elements and cannot be changed any more.

Select for example, Split.1 and Offset.1.

5. Click OK to confirm the operation.

The result is immediate.

i Part1

— oy plane
— vz plane
— oz plane

— D PartBody
=- ‘E_}, Ordered Geometrical Set. 1
Foint 1
Foint, 2
1:.- JLine. 1
= Extrude. 1
QPIaﬂe 1
[NewBody
2 5plit, 1
-4 Offset. 1

You can now create the features you need in the new body inserted into the Ordered

Geometrical Set.

L

e
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Duplicating Geometrical Sets and
Ordered Geometrical Sets

i"-, This command is only available with the Generative Shape Design 2 product.

%/ This task shows how to duplicate geometrical sets and ordered geometrical sets from the
specification tree.

You will find other useful information in the Managing Geometrical Sets and the Managing
Ordered Geometrical Sets sections.

Open the PowerCopyStartl.CATPart document.

ﬁr 1. Click the Duplicate
Geometrical Set %
icon, or select the

Insert -> Advanced

Replication Tools -> T‘ ® Paoint. 1
&~

Duplicate * Paink, 2

Geometrical Set * Poink, 3

menu item. —f;f:! Extract.1
I"%Emss

2. Select the geometrical

set to be duplicated. B ngrim.l

e
It can be selected *"éq)

within the current ==k Geometrical Set.d

.CATPart document, or *'/f Ling.3
from any other

.CATPart document.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/PowerCopyStart1.CATPart
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Insert Object ilil
Reference: | Geametrical Set, 2 g |
3. Complete the Inputs I = Jz
Mame: |

within the dialog box

_ Inputs Selected
by selecting the

adequate element in Paink. 3
Extract.1

the geometric area.
Use identical name I Parameters I [ocuments I|:| Repeat

4. If needed, click on the
Use identical name
button to automatically
select all the elements
with the same name.
This is especially useful
when the input is the

same one repeated

several time.

Y

w 0K I - Caru:ell Freswie I

=~ Check the Repeat option to be able to repeat the duplication.
| ? * In this case, once you have clicked OK in the Insert Object dialog box, the latter remains
open, the Geometrical Set's Inputs are listed and ready to be replaced by new inputs, as
described above.
Modified parameters using Parameters button are retained as well for the next instantiation.
To exit the command, you then need to uncheck the Repeat button or click Cancel.

5. Click OK.
The new geometrical
set is created in the

specification tree.
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)

. .
o= v eometrical_Set, 1

" Paink.1

—q—

= * Paint.2
®= * Paoint.3
— f;c:! Extract.l
F'I%EDSS

—Eﬁ Trim. 1

:b%- zeometrical_Sek. 3

== i .Genmetrical_Set.fl
¥~ Lirne.3
b 5 Goontnca s

=~ The identifiers of copied elements are incremented with respect to the original elements.
I ' The original elements and copied elements can be edited independently.

e
e
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Hiding/Showing Geometrical Sets or
Ordered Geometrical Sets
and Their Contents

I, This task shows how to use the Hide/Show command on different level of geometrical sets and ordered geometrical
=7 sets and for different purposes. Indeed you can:

. hide/show a complete geometrical set or ordered geometrical set
. hide/show contents of a geometrical set or an ordered geometrical set
. hide/show an element while in a command

. hide/show an element belonging to an ordered geometrical set

Open any .CATPart document containing Geometrical Sets or Ordered Geometrical Sets.
o~ You can also open the GeometricalSets1.CATPart document to have an example with Geometrical Sets and the

OrderedGeometricalSets1.CATPart document to have an example with Ordered Geometrical Sets.

Hiding/Showing a Geometrical Set or an Ordered Geometrical Set

This contextual menu allows you to hide/show a geometrical set or an ordered geometrical set whether current or

not.
1 ==
- i
™ 1. In the specification tree, select the I'é
e Center Graph
geometrical set or ordered geometrical — uf'?:! Extract.
o | Reframe Cn
set you wish to hide/show B xﬁl Extract.:

g tidejshow ),

— f:ﬂ Extract.:
= ;;al Extract.- e s

2. Right-click to display the contextual

menu and choose the Hide/show -
command. — 8 Extract . Define In Wark Object
— fflf:! Extract

. , N cut Chrl+X
The geometrical set or ordered geometrical set
is hidden, if it was visible, or becomes visible, if
it was hidden.

L%_ I-a-f;f geometrical Set.d

—f‘:g Extract.1 —f‘:ﬁ?! Extract.1

— fja Extract.2 — ETEJ Extract,2
—fjﬁ Extract.3 —f:ﬂ Extract.3
— fﬂ Extract.4 — fffa Extract.4

= f::ﬁ Extract.5 — fff;l Extract.5

—EJ:Q Extract.& —f:;! Extract.6

Visible geometrical set Hidden geometrical set

? Hiding or Showing a geometrical set or an ordered geometrical set as a whole can also be done using the Hide/Show

icon.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/GeometricalSets1.CATPart
http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/OrderedGeometricalSets1.CATPart
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& It is not possible to hide a sub-ordered geometrical set using the Hide/Show contextual command. However you

z

can use the Hide components contextual command as explained hereafter.

Hiding/Showing Contents of a Geometrical Set or Ordered Geometrical Set

This contextual menu allows you to hide/show all features in a geometrical set or an ordered geometrical set (even

sketches), whether current or not.

1.

want to hide/show.

command to hide visible elements.

7 _

—SEQ Extract.l
— f‘:ﬁ Extract.2
—ff;l Extract,3
—EJ:Q Extract.4
= f:ﬂ Extract.5

—f::a Extract.a

Visible contents

| T
b8 Geoneuical e

e
.t Extract,1
— : % Extract.?
—fj?? Extract,3

i
.7 Extract.4

Ehae
=7 Extract,S

L
=7t Extract.6

Hidden contents

In the specification tree, select the geometrical set or the ordered geometrical set whose solid elements you

Right-click and choose Geometrical _Set.x object -> Show components contextual command to restore

the view if the elements were hidden, or Geometrical _Set.x object -> Hide components contextual

It is advised to use this method to hide contents of a geometrical set or an ordered geometrical set, rather than using

the Hide/Show contextual command: indeed when a geometrical set or an ordered geometrical set is in show, its

contents are as well. This method enables to quickly show an element of a geometrical set or an ordered geometrical

set .

Hiding/Showing an element while in a command

This contextual menu allows you to hide/show an element of the current geometrical set or ordered geometrical set,
while using a command.
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I .=
= e .
. 1. Click the Line icon / and select two -4 Geometrical Set.]
points to create a line. _:'ﬂ-

— fﬂ Extract,z =z
—EEE:! Extract,3 Start

n
x_.a

o
S

= f;ﬁ:! Extract.5

—ffg Extrack.6
# 7 Line.1

5 oometrial st
— 2 Extract.)

2. Right-click the element to be hidden . Cant h
= S8 Extract P

from the specification tree or the

—:“-':Ej Ectrack.” Reframe on

| Exbrack.lj=
contextual command. T —

— f:f;l Extract,t Properties

—f:'a Extrack.t

geometry, and choose the Hide/Show

Hide/Shiow

The selected element is hidden without

exiting the currently active command. _ L7 Create Plane
i—/‘, Lire. 1
2= #¥ Plans
#—7 Z Plane
| -
(8 ——

v

—. 7 Extract, 1
— }ﬁq Extract. 2
—?;-51 Extract.3

3. Click OK in the Line dialog box to create

the line.

—f'ﬁl Extract.4
4. Repeat the operation on the element =
— i Extract.5
again to re-display it. =
— ) Extract.6

#- 7 Line.1

Hiding/Showing an element belonging to an Ordered Geometrical Set

This contextual menu allows you to hide/show a modification feature.
If a modification feature is put in no show, all features absorbed by this feature are in no show too.
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1 .
™ 1. Right-click the element (Split.1) to be "'Ig rdered Geometrical Set.1

hidden from the specification tree or the " Paint. 1

geometry, and choose the Hide/Show T- Point. 2

T—/ Line. 1

contextual command. =
< Extrude. 1

< Plane. 1
%7 SR
ST Zenter Graph
e T
Reframe On
4 Hide/Show
Properties
I ..
== =) Ordered Geometrical Set, 1
® Paink. 1
" Paink. 2
As Split.1 is absorbed by Extrude.l, Extrude.l / Line. 1

is also put in no show. i
P o Exbrude, 1

< Plane. 1
el |

&5 OfFset. 1

Note that you can hide/show all elements of a document, according to their type. To do this, simply use the Tools ->
Show or Tools -= Hide menu and choose the adequate element type (All Points, All Lines, All Curves, All
Sketches, All Surfaces, All Planes, All Geometrical Sets, All Bodies, All Axis Systems, All Elements, All
Selected Elements, All Except Selected Elements).

-

a &

e
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Creating a Curve From Its Equation

) This task shows how to create a curve by defining its equation as a law.

You must have access to the Knowledge Advisor product.
Make sure the Relations and Parameters options are active in the Tools -> Options -> Infrastructure ->
Part Infrastructure -> Display tab.

Open a new .CATPart document.

ﬂ 1. In the Generative Shape Design workbench, ¥ork On Support 21X
define a working support using the Work on SuppOrt: m
Support icon % Paint: | DeFault (Origin)
arid bype: INl:une j

The Work on Support dialog box appears.

@ Ok I - Cancell Freview I
-

2. Select the yz plane, for example, and click OK in the updated Work on Support dialog box without

modifying any other parameter.

The Working Support.1 is created, and the system automatically moves into this plane.
You now want to create a horizontal line as the abscissa axis.

z e . —
3. Click the Line icon /. Line Definition - 2l
Line tvpe :IF‘Dint-F'l:uinl: j
The Line dialog box is displayed. )
point 1; Y ——
. = i_reate Poink
4. Right-click in the Point 1 field, and choose the Point 2: |N':' selec
Create Midpoint
Create point contextual menu. SUpport: IDEFEILI"I' = 5

Start: | Ornrn -~ Create Endpoint
Create Inkersection
End: I o '@ =L

iy

|:| Mirrored extent =) B ecan

Erewview I
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Point Definition EHEd

Fuaint type: I On plane

Flare: | vz plane

H
The Point Definition dialog box is displayed, _
the Point type and Plane fields being H: [Drom =

automatically filled. - Igmm

Reference
Faint: IDefauIt [Origin]

@ 0K I - Caru:ell Prewview I

OK.

Loccdacage==- -
v i o "
§ '
'
'

6. Repeat the operation, right-click the Point 2 field

RN R
h v

from the Line dialog box to create another point

at H:100mm and V:0mm, then click OK in the -'-

Point Definition dialog box.

7. Click OK in the Line dialog box to create the line

f You may want to hide the grid by checking the Hide grid option from the Work On Support dialog box.
8. From the Knowledge toolbar, click the Law 'Fga) icon.

The Law Editor dialog box is displayed in which you name the law to be created, give it a description
and a storage location.

Law Editor Ed |

Mame of Law :

|Equati-:un.1

D escription :

ILaw created by Muygzelf 07 /0401
Deztination :

| Part14Relations

w Cancel I Help I

9. Click OK.

The Law Editor dialog box is updated. The right-hand part allows you to create the parameters to be
used in the law. The left-hand part is the law edition box.
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10. Create two real type parameters FormalReal.1 and FormalReal.2, then enter the law below into the

edition window: For mal Real . 1 = 5*si n(5*PI * 1r ad* For mal Real . 2) + 10

Law Editor - Equation.1 Active

HLaw created by Myself 07/04,/01%/ Formnal parameters | Type |
FormalReal.1 = 5 in(5*Pl*1 rad*FormalReal. 2]+ 10 Fomalb el 1 Feal
FormalR eal. 2 Real
Mew Parameter of bype lFleaI j
Remove I
Dictiohar b embers of Parameters bembers af Al
‘Dpen_bodw. 14Faint. 14Paoint an plane. T\Direchic '«
K.epwords Renamed parameters ‘Dpen_bodw. 1%Paint. 14Paint o plane. 1hDirecti
Operators Feal ‘Dpen_bodw. 14Faint. 14Point an plane. 1\Direct
Faoint Constructars Length ‘Dpen_bodw. 1%Faint. 18Faoint an plans. 1\H”
Surface Congtructors Boolean ‘Dpen_bodw. 14Faint. 15Point an plane. T8
Object Flane ‘Dpen_bodw. 14Faint. 24Foint an plane. T\Directic -
Line Construchors Solid MNMoan hindn TAP ikt 25APriat om nlane 14 Dhirech
dttribute ll Paint ll 1 r 1' LIJ

Prewview ]

@ 0K Wl Cancel J

11. Click OK to create the law.

12. In the Generative Shape Design workbench, click the Parallel Curve icon @

The Parallel Curve Definition dialog box is displayed.

13. Select the line created in Step 7 as the reference

Curve.

14. Click the Law button and select the Law.1 you

have juste created from the specification tree.

15. Click OK.
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Parallel Curve Definition 2=

Curve: | Line

Suppark: |_I,Iz plane

Constant: I-M Law,..

Paink: |Mo selection

—Parameters
Parallel mode: Euclidean j
Parallel corner type: |Sharp j

— Smoathing
@ hone DGl O G2

Deviation : I':'-':”:'ll'l'll'l'l

Feverse Direction l
[] oth sides

[ ] Repeat object after OK

|'; ) 4 I W Cancel l Preyie
T . |

A curve parallel to the selected one is created, taking
the law into account, i.e. it is defined by the equation
entered as a law using the Knowledge Advisor.
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Creating a Parameterized Curve

7 This task shows how to create a planar curve defined by two formulas.

You must have access to the Knowledge Advisor product.
Make sure the Relations and Parameters options are active in the Tools -> Options -> Infrastructure -> Part Infrastructure ->
Display tab.

Open a new .CATPart document.

ﬂ 1. Create two points using the following coordinates:
Point.1: X=0, Y=0, and Z2=22
Point.2: X=0, Y=0, and Z=75

Point Definition

Paink tvpe: ICnDrdinates

- [

mmmuﬁ

V= IElmm
7= |22mm
Reference

Paint: (e SeT =Ty}
o Ok I - Cancell Preview l

2. Define line between these two points.

It is created along the the Z axis of the axis-system, using the Point-Point option.

3. From the Knowledge toolbar, click the Law *:%& icon.

The Law Editor dialog box is displayed in which you name the law to be created, give it a description and a storage location.

Marne of Law

Descripkion &

|Law created by spu 06/20/2003
Destination

|Part1Relations

@ Ok l ﬂCanceIl Help l
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4. Click OK.

The Law Editor dialog box is updated. The right-hand part allows you to create the parameters to be used in the law. The left-hand
part is the law edition box.

5. Create one real type parameter t and one length type parameter x, then enter the law below into the edition window:

X=40mm+L100mTt (t - 0. 5) **2

Law Editor : Law.1 Active 2 x
[ Incremental | o |
[*Law created by spu 06/20/2003%] Formal parameters | Tvpe |

w=40mm-+ 1 00mm*(t-0,57+*2 k Real

Length

Ed

Mew Parameter of tvpe IReal j
Remaove I
Dickionar Members of Parameters Members of Al
“absolute Axis SyskemOrigint s ﬂ
Keywords Renamed parameters “Absolute Axis System, Origindy
Design Table Length " Absolute Axis Swskemt CrigintZ”
Cperators Real " Absolute Axis Syskemixaxisiy
Point Constructors Boolean “absolute Axis Syskemixaxis)y”
Law String "Absolute Axis Systemt nAxisiz
Line Construckors Plane " Absolute Axis Swskemt ¥ Axisie”
Circle Construckors LI Solid LI " Absolute Axis SystemltAxisly ﬂ

| |
@ ok @ Apply I & Cancel I

6. Click OK to create the law.

7. Create a second law using one real type parameter t and one length type parameter y, then entering the following law into the edition

window: y=40mm+200mt (t - 0. 5) *( 0. 25-t) *(0. 75-t)

8. Create a parallel curve, using the Line.1 created in step 2 as the reference Curve to be offset, and the ZX plane of the axis system as

the Support on which the reference curve lies.

9. Click the Law... button and select the Law.1 you have just created from the specification tree.

10. Click OK.

A curve parallel to the selected one is created, taking the law into account, i.e. it is defined by the equation entered as a law using

the Knowledge Advisor.
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Parallel Curve Definition el

CUre; |Line.1

Suppork; |.ﬁ.l:|su:|lute Axis Syskem| 2y Plane

Constant: I':"TIITI 2] Law... I

Paink:

—Parameters

Parallel mode: Euclidean b I
Parallel corner tvpe: |Sharp hd I

— Smoothing
@ Norne DG (D) G2

Deviation : I 0,00 Lrrrm

Rewverse Direction I

[ Bath Sides
[] repeat ohject after OF

& Ok l & Cancell Presview l
-

11. Create a second parallel curve, using Line.1 as the reference Curve and the YZ plane as the Support.
12. Click the Law... button and select Law.2.

13. Click OK to create the parallel curve with a variable law.

Parallel Curve Definition el B

Curve: |Line.l

Support: |Absolute Axis Syskem|YZ Plane

Constant: I':"TIITI B Law... I

Poink; Mo seleckion

—Parameters

Parallel mode: Euclidean b I
Parallel corner tvpe: |Sharp hd I

— Smookhing
@ rone 1 G1 O Gz

Deviation : I 0.001mm

Reverse Direction I

[ Both Sides
[ repeat object after OK

@ Ok l - Cancell Previeyw l
-
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14. Use the Combine command to create a curve resulting from the intersection of the extrusion of the two parallel curves.

Combine Definition

Combinge bype IN:::rmaI

Curvel: |Parallel.2

Curvez: |Parallel.1

o Mearest solution

- Cancell Presiew l

Version 5 Release 14

15. Use the Project command to project the combined curve onto the xy plane:

Choose the combined curve as the element to be projected, the xy plane as the Support, and the Z axis as the Direction.

Projection Definition

Praojection type I.ﬁ.h:ung a direction

Projected: [{efyp=ml

Suppork: |xv plane

Direction: |P.I:usu:u|ute fxis System\Z Axis

o NMearest solution

Srnoothing
@ Nore Gl O Gz
Dieviation : IU-UDImm

@ cancel | Preview |
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Here is the parameterized curve (in blue) obtained by two formulas:

i, It is not advised to create closed parameterized curves.

"z

e
e
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Patterning

H} Create rectangular patterns: select the element to be duplicated, define the creation directions,
choose the parameters you wish to define and set these parameters

{} Create circular patterns: select the element to be duplicated, define the axial reference, the
creation direction, choose the parameters you wish to define and set these parameters
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Creating Rectangular Patterns

1=, This task shows how to use create rectangular patterns, that is to duplicate an original wireframe or surface-type element at the location of
=1 your choice according to a rectangular arrangement.

This means that you will need to define a 2-axis system using two directions.

Open the Pattern1.CATPart document.

(™ 1. Click the Rectangular Pattern g& icon.

2. Select the element you wish to replicate as a pattern.

Rectangular Pattern Definition HE

First Direction | Second Direction |

Parameters: I Instance(s] & Spacing j

Inztance(s) ; I3

Spacing IEUITIITI

Length : I'I O0rnrn

The Rectangular Pattern Definition dialog box is displayed. Each tab is
dedicated to a direction you will use to define the location of the
duplicated element. Fieference element| Line. 1

— Reference Direction

Reverse I

Object to Pattern
Object:| Extrude. 1

[ Keep specifications

b cre I

w8 Cancel I Presview I

3. Click the Reference element field and select a direction to

specify the first direction of creation.

-0

.~ To define a direction, you may select a line, a planar face or surface edge.
I You can reverse this direction by clicking the Reverse button.

4. Set the duplication parameters by choosing the number of instances, the spacing between instances, or the total length of the zone
filled with instances.

Three options are available:

1. Instances & Length: the spacing between instances is automatically computed based on the number of instances and

the specified total length

2. Instances & Spacing: the total length is automatically computed based on the number of instances and the specified

spacing value

3. Spacing & Length: the number of instances is automatically computed to fit the other two parameters.
For each of these cases only two fields are active, allowing you to define the correct value.

I ' If you set Instances & Length or Spacing & Length parameters, note that you cannot define the length by using formulas.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Pattern1.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 560

5. Click the Second Direction tab to define the same

parameters along the other direction of the rectangle.

%™ You can delete instances of your choice when creating or editing a
' I !pattern. To do so, just select the points materializing instances in the
- pattern preview.

The instance is deleted, but the point remains, as you may wish to
click it again to add the instance to the pattern definition again.

LT LTS

— Pozition of Object in Pattern

Fow in direction 1 :I'I

6. Click the More>= button to display further options.

These options let you position the instances in relation to the

=
Row in direction 2 :I'I E
e

i - 0de
first selected element. Rotation angle : I g

— Pattern Reprezentation

[ Simplified representation

7. Increase the Row in direction 2 to 2.
You notice that the first selected pattern now is the second
instance in the vertical direction, as this was the second

selected direction.

SIS

= The Simplified representation option lets you lighten the pattern geometry, when more than 15 instances are generated. What you need

! I 'to do is just check the option, and click Preview. The system automatically simplifies the geometry:
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Previewed simplified geometry Simplified geometry
You can also specify the instances you do not want to see by double-clicking them. These instances are then represented in dashed lines
during the pattern definition and then are no longer visible after validating the pattern creation. The specifications remain unchanged,
whatever the number of instances you view. This option is particularly useful for patterns including a large number of instances.

8. Click OK to create the pattern. '
The pattern (identified as RectPattern.xxx) is added to the
specification tree. l

@ Patterning Volumes

g Open the PatterningVolumes1.CATPart document.

™ 1. Click the Rectangular Pattern E} icon.

2. Select the element you wish to replicate as a pattern.

The Rectangular Pattern Definition dialog box is displayed.
3. Click the Reference element field and select a direction to -
specify the first direction of creation.
4. Set the duplication parameters by choosing the number of
instances, the spacing between instances, or the total length
T w

of the zone filled with instances.

5. Click OK to create the pattern.
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Creating Circular Patterns

This task shows how to use create circular patterns, that is to duplicate an original wireframe or surface-type element at the location of

[y . A h
.7 your choice according to a circular arrangement.

1
ol

Open the Pattern2.CATPart document.

H 1. Click the Circular Pattern 4:’? icon.

Circular Pattern Definition BHE |

2. Select the element to replicate as a pattern. 3 —
Axial Reference | Crawn Definition |

Here we selected the multi-sections surface.

Parameters: I Instancelz] & angular spacing
The Circular Pattern Definition dialog box is Instance(s] : |2
displayed. fngular spacing |45E|EEI

Tatal angle ; |45'2|EEI

3. Click the Reference element field and select a

— Reference Direction

direction to specify the first direction of creation, -
Reference element| Mo selection
that is the rotation axis (Line.2).

Reverse I

Object to Fattern

Q . To define a direction, you can select a line, an edge or Dbiect:l Laft 1
a planar face. T
Should you select a face, the rotation axis would be L] Keep specifications
normal to that face.

bl ares > I
Previgw l

. You can click the Reverse button to inverse the

rotation direction. a ik I

4. Define the Axial Reference by choosing the Parameters type:

. Instance(s) & total angle: the number of patterns
as specified in the instances field are created, in the
specified direction, and evenly spread out over the

total angle.
Parameters: Instancels) & total angle -
Instance(s) : I 2

angular spacing ! I 45deg

Totalangle:  |45deg

. Instance(s) & angular spacing: the number of
patterns as specified in the instances field are created
in the specified direction, each separated from the
previous/next one of the angular angle value.

Instancels) ; I2 E
angular spacing ; |45d3'§| E
Total angle : |45'2|E';I i
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I

. Angular spacing & total angle: as many patterns
as possible are created over the total angle, each
separated from the previous/next one of the angular
angle value.

Parameters: &ngular spacing £ tokal angle

Instancels) I 2 @
=
=

Angular spacing ; |45de'§|

Totalangle:  |45deg

. Complete crown: the number of patterns as
specified in the instances field are created over the
complete circle (360°deq).

Parameters: Complete crown -

Instance(s) : I 2

Bngular spacing | 180deq

Tokal angle : I 360deg

. Instances & unequal angular spacing: the number
of patterns as specified in the instances field are
created using a specific angular spacing between each
instance.

Angular spacing values are displayed between each
instance.

To edit the values between each instance, you need to
edit them individually. Select the angular spacing of
interest, then choose one of the methods described "
hereafter: For instance, if you wish to change 72 degree
for 100 degree for the angular spacing selected as shown
in our picture, you can:

a. double-click the angle value in the 3D geometry.
This displays the Parameter Definition dialog box
in which you can enter the new value.

b. directly enter the new value in the Angular
spacing field of the Circular Pattern Definition

dialog box.
Parameters: IInstance{s} & unequal angular spacing Ti
Inskance(s) : |2

angular spacing ; I 130deq

Total angle : I 360deqg

If you set Instance(s) & total angle or Angular spacing & total angle parameters, note that you cannot define the length by using
formulas.
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Defining a circular pattern

Circle spacing Crown thickness
Now you are going to add a crown to this pattern.

5. Click the Crown Definition tab, and choose

which parameters you wish to define the crown.

This figure may help you define these

parameters:

. Circle(s) and crown thickness: you define the number of circles and they are spaced out evenly over the specified crown thickness

. Circle(s) and circle spacing: you define the number of circles and the distance between each circle, the crown thickness being
computed automatically

. Circle(s) spacing and crown thickness: you define the distance between each circle and the crown thickness, and the number of
circles is automatically computed.

For example, using the values described above
for the Angular spacing & total angle option,
you could define the crown as:

tAwial B eference | Crowr Definition |

Parameters:

IEircIe[s] % circle spacing j
Circlefs] : I2 E

Circle spacing : |45mm

Crown thickness : |45mm

Note that a few patterns are created beyond the surface.

You can delete instances of your choice when creating or
editing a pattern. To do so, just select the points
Q materializing instances in the pattern preview.

The instance is deleted, but the point remains, as you
may wish to click it again to add the instance to the
pattern definition again.

— Pogition of Object in Pattern

R aw in angular direchion :I'I

6. Click the M >> button to display furth ; ; ; ;
ick the More utton 1o display further F o i radial direction ; I1

options:

kBl R R

R otation angle : IDdEQ
These options let you position the instances in

— Rotation of [nstance(z]
relation to the first selected element.

o Radial alignment of instancels]

— Pattern Representation

[ Simplified reprezentation
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Using these options, you can change the position of the
selected element within the crown. For example, if you
set the Rotation angle parameter to 30° and you
uncheck the Radial alignment of instance(s) option,
this is what you obtain: the initially selected element has
moved 30° from its initial location, based on the rotation

direction, and all instances are normal to the lines tangent

to the circle.

=" . The Simplified representation option lets you lighten the pattern geometry, when more than 15 instances are generated. What
! you need to do is just check the option, and click Preview. The system automatically simplifies the geometry:
- -
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You can also specify the instances you do not want to see by double-clicking them . These instances are then represented in dashed
lines during the pattern definition and then are no longer visible after validating the pattern creation. The specifications remain
unchanged, whatever the number of instances you view. This option is particularly useful for patterns including a large number of
instances.

. When checking the Radial alignment of instances, all instances have the same orientation as the original feature. When
unchecked, all instances are normal to the lines tangent to the circle.

7. Click OK to create the pattern. ‘
AT
i

The pattern (identified as CircPattern.xxx) is

added to the specification tree.

< Patterning Volumes

g Open the PatterningVolumes2.CATPart document.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/PatterningVolumes2.CATPart
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z

1.

2.

5.

Click the Circular Pattern {} icon.

Select the element you wish to replicate as a

pattern.

The Circular Pattern Definition dialog box is

displayed.

Click the Reference element field and select a

direction to specify the first direction of creation.

Define the Axial Reference by choosing the

Parameters type:

Click OK to create the pattern.

Version 5 Release 14
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Managing Power Copies

Create PowerCopies: Select the Insert ->Advanced Replication Tools -> PowerCopy
Creation command, select the elements making up the PowerCopy from the specification
tree, define a name for the PowerCopy and its reference elements then choose an icon for
identifying it.

Instantiate PowerCopies: Select the Insert -> Instantiate From Document command,

select the document or catalog containing the powercopy, complete the Inputs within the
dialog box selecting adequate elements in the geometric area.

Save PowerCopies into a Catalog: Select the PowerCopy from the specification tree, select the

Insert -> Advanced Replication Tools -=> PowerCopy Save In Catalog... command,
enter the catalog name and click Open.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0202.htm#hj-instantiatefromdoc
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0202.htm#hj-instantiatefromdoc
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Creating PowerCopies

This task shows how to use create PowerCopy elements, to be reused later.
A PowerCopy is a set of features (geometric elements, formulas, constraints and so forth) that are
grouped in order to be used in a different context, and presenting the ability to be re-specified

according to the context when pasted.
This PowerCopy captures the design intent and know-how of the designer thus enabling greater

reusability and efficiency.

Open the PowerCopyStartl.CATPart document.

1. Click the PowerCopy Creation ‘% icon, or select the Insert -= Knowledge
Templates -= Power Copy... menu item.

The PowerCopy Definition dialog box is displayed.

2. Select, from the specification tree, the elements to be included in the PowerCopy.

Powercopy Definition : 2] x|
Drefinitiarn | [riputz | Farameters Documents I [con |
The WET =N IF'I:I'.-‘-.'E-'IEEIIZI_'.-' Firzt Edition
PowerCopy Selected components [nputz of components
Definition

dialog box is
automatically

PowerCopy First Edition

filled with . -
information %! Boss @ E:-:tra.ct. P : .
about the - = Paint. 2% PawerCopy First Edition
selected ffﬂ Formula. 2 S

elements. '

f‘l_::ﬂ Farmula. 3

@ 0K I ﬂCanceIl

3. Define the PowerCopy as you wish to create it:

The Definition tab lets you assign a name to the PowerCopy and presents its
components in the 3D viewer.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/PowerCopyStart1.CATPart
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The Inputs
tab lets you
rename the
reference
elements
making up
the
PowerCopy.
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Drefinition | [hputs | Parameters I Documents | lzon |

@ surface (Extract.1)

* First Point (Foint.) >%: FowerCopy First Edition
* Second Foint (Foint.3)

M arne: IS ecand Paint

You can do that for clarification purposes as to their roles, by selecting the elements in the viewer
and entering a new name in the Name field.

In this example, we renamed all three elements and in brackets you still can read the elements'
default name based on their type.

The
Parameters
tab lets you
define which
of the
parameter
values used
in the
PowerCopy
you will be
able to
modify at
instantiation
time.

Daocuments | lzam |

-
]
o
=
o
L
L)

Drefinition I [mputz

Ayalaible parameters Yalue | Publizhed | Mame

"Eh:uss"d:lpen body. 3Circle. 28Circl... 20mm ez Radiusz1
rozsiOpen_body 34Fillet 25Fillet . Smm = A adius:

FIelatmns"»Fu:urmuIa.2"-.-'-‘-.|:tw|t_l,l bruie

RelationshFormula. hactivity brue

d Published Mame: R adius2 |5|TI|TI

Simply check the Published button.

Use the Name field to give a more explicit name to the element

The
Documents
tab shows
the complete
path and role
of Design
tables that
are
referenced
by an
element
included in
the Power

Copy.

Drefinition I [nputz | Parameters | Du:u:uments | lzon |

Dlocument Role

Dacument:
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The Icon tab
lets you
modify the
icon
identifying
the
PowerCopy
in the
specifications
tree.
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Drefintion | [nputs | Parameters Documents | lcon |

...................

lcan

[con choice : s %
Prewview 4
" 7
Grab s / o EEJ

Remaowve % %, %v @] l;.,-‘v
9 By v b B

A subset of icons is available from the Icon choice button.
If you click ..., the Icon Browser opens, giving you access to all the graphic icons installed with the

CATIA software.

Use the
Grab screen
button to
capture an
image of the
PowerCopy
to be stored
with its
definition in
the catalog
(see Saving

PowerCopies
into a
Catalog).

Drefinition | [npuits | Parameters Documents |I|:|:|r'||
lcon
lcon choice %l 2 %
Preview
(arab zcreen I A ;
Remowve preview I ak
\ \ ¢
\ _f‘f”j—‘-"i'-

Use the Remove preview button to delete the image captured with the Grab screen button.

4. Click OK to create the PowerCopy.

The PowerCopy is displayed close to the top of the specification tree.

. Double-click the PowerCopy in the specification tree to display the PowerCopy Definition
dialog box and edit its contents.

. A formula is automatically included in a Power Copy definition when all its parameters are

included.

Otherwise, i.e. if at least one parameter is not selected as part of the Power Copy, you have to
manually select the formula to make it part of the definition. If you do so, all the formula's
parameters that have not been explicitly selected, are considered as inputs of the Power Copy.

. Once your power copy is created, do not delete the referenced elements used to make up the

PowerCopy.

Measure Tools cannot be used with PowerCopies.

s 'a-{'.
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Instantiating Power Copies
-1Pj2!-

This task shows how to instantiate PowerCopies once they have been created as described in Creating PowerCopies.
%7/ There are two ways to do this:

1. using the PowerCopy Instantiation menu item
2. using a catalog

Furthermore, the use of the Replace viewer, regardless of the instantiation type, is detailed.

Open the PowerCopyDestination1.CATPart document.

Using the icon or menu item:

H 1. Click the Instantiate From Document Eé_::-‘:__. icon or select the Insert -> Instantiate From Document menu item.

The File Selection dialog box is displayed allowing you to navigate to the document or catalog where the power copy is stored.

Fiesoooion |
Look i |asamples =l ﬁl

.. Foints1. CAT Part @ RevalutionT CAT Part
.. PowerCopyDestination]. CATPart @ Spherel.CATPart
.. PowerCopyStart] CATFart @ Spirall. CATPart
PowerCopyStartResults1. CAT Part @ Splingl. CATPart

.. Projection]. CAT Part @ SpitTrim. CATPart
D RreflectLine . CAT Part | Sweep! CATPart

_ | ol

File narne: IF'u:uwerEu:up_l,IStartH ezultz] . CATPart Open I
Files af type: |I:.&TF'art[".E.&TF'art] j Cancel |

[ Open as read-only

[ Show Preview

2. Select the document containing the Powercopy, and click Open.
Here we selected the PowerCopyStartResults1.CATPart

document.

The Insert Object dialog box is displayed.

Use the Reference list to choose the correct PowerCopy
when several have been defined in the document and key in
a Name for the instantiated reference.

3. Complete the Inputs within the dialog box by selecting the

adequate element in the geometric area.


file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/sdgugat0201.htm
file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/samples/PowerCopyDestination1.CATPart
file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/samples/PowerCopyStartResults1.CATPart
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] ) Inzert Object [ 7 | x|
First Point
%’7 Heference:l PowerCopy First Edition j |
E I arne: |Instantiatiu:un of Boss

urtace _Second Foint Inpuits | Selected |
Surface Extrude.1
First Paoint Point.1

L™
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yecond Point

Pt

|lze identical name I F'arametersl Documents ||:| Repeat

Secont Foint

N
B

@ 0Kk | @ Carncel |

Freview I

4. If needed, click on the Use identical name button to automatically select all the elements with the same name.

This is especially useful when the input is the same one repeated several time.

5. You can also click on the Parameters button to display the

Parameters dialog box and modify values. Parameters
Here we increased the Radiusl value to 25 mm. _
Radiusi |2':"TIITI
6. Use the Create formulas button to automatically create a Radiusz ISmm

formula on every parameters with the same name provided
Create Formulas

there are any.

7. Click Close. ‘-

The Documents button lets you access the list of documents (such as design tables) pointed by one of the elements making up the

Power copy.

If there are documents, the Documents dialog box opens and you can click the Replace button to display the File Selection dialog box

and navigate to a new design table to replace the initial one.
When no document is referenced, the Documents button is grayed within the Insert Object dialog box.

8. Click OK to create the PowerCopy instance.

The PowerCopy is instantiated in context, meaning its limits are automatically re-defined taking into account the elements on

which it is instantiated.
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{;} . When instantiating from the same document, use the PowerCopy object -> Instantiate contextual menu to display the Insert
Object dialog box directly.

. The | icon is always grayed when instantiating Power Copies. It is available with User Features and allows you to create and

modify URLs.

. Check the Repeat button to be able to repeat the instantiation.
In this case, once you have clicked OK in the Insert Object dialog box, the latter remains open, the PowerCopy's Inputs are listed
and ready to be replaced by new inputs, as described above.
Modified parameters using Parameters button are retained as well for the next instantiation.
To exit the command, you then need to uncheck the Repeat button or click Cancel.

Using the catalog:

. You need to have a catalog available, created either:
[ . using the Catalog capability, see Infrastructure User's Guide

. using the Insert -> Advanced Replication Tools -> PowerCopy Save In Catalog... menu item.

1. Click the Open catalog @ icon.
If accessing a catalog for the first time, you need to navigate to the catalog location. This location is stored in the settings for

faster access later on.

2. Select the catalog containing the PowerCopy you wish to instantiate.

3. Select the PowerCopy to be instantiated, then you can:

. drag and drop it onto the reference element
. double-click the PowerCopy

. or right-click on the PowerCopy in the dialog box and use the Instantiate contextual menu.

From then on, you instantiate the PowerCopy as described above starting on step 3.

Using the Replace Viewer

In some cases, when instantiating a powercopy, the replacing element does not present the same sub-elements as the replaced

i element. Therefore you need to clearly indicate in a specific dialog box, the Replace Viewer, how to rebuild the geometry from the
replacing element. In the following example, the replacing sketch does not have the same number of vertices as the initial sketch, and
you are prompted to indicate on what edge the filleted surfaces are to be created.

Open the PowerCopyReplacel.CATPart document.

1. Expand the PowerCopy entry in the specification tree, right-click the PowerCopy.1 feature, and choose PowerCopy.1 object -

> Instantiate command.

2. Select Sketch.2 to replace Sketch.1.
The Replace Viewer is displayed, showing to the left the initial sketch and the edges selected to create the two fillets in the

initial geometry, and to the right the replacing sketch on which you are prompted to specify edges.


file:///E|/www/spuCXR14/SdgEnglish/sdgug.doc/src/samples/PowerCopyReplace1.CATPart
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Replace ¥iewer

Page574
21

Edge.3
ﬁﬁgl

E\&-_Edge. 2z

I3 Link viewers

3. Select the edges on the replacing sketch.

Replace ¥iewer

2 x|

-gg'g_e‘a

_Fdge.1

E\a_E-::Ige. 2z

L

dge. 1
dge. 2

g3

I3 Link viewers

Close I

4. Click Close in the Replace Viewer.

5. Select the XY plane, or click the Use Identical Name button to select it as the needed plane.

6. Click OK in the Insert Object dialog box.

The PowerCopy is instantiated and the filleted surfaces are computed as per the selection in the Replace Viewer.
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9

Make sure to select the edges as proposed in the Replace Viewer. For

example, you cannot invert Edge.1 and Edge.2 if Edge.3 remains 2
where specified in the example above. Otherwise, the system will not

be able to re-build the geometry based on these specifications, and the

Update Diagnosis dialog box will be displayed prompting you to edit

the geometry.

The feature defined as the current object corresponds to the last instantiated component of the PowerCopy.

Working with the datum mode is independent from the instantiation type: indeed PowerCopies behave as a Copy as Specified and not
as a Copy as Result.

For further information about the various formats available when pasting elements, please refer to the Using the Paste Special...
Command in CATIA Infrastructure User's Guide documentation.

A panel allows you to select alternate document access methods.
See Opening Existing Documents Using the Browse Panel in CATIA Infrastructure User Guide.

Ll
e


file:///E|/www/spuCXR14/CfyEnglish/cfyugbas.doc/src/cfyugbrowsewindow.htm
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Saving PowerCopies into a Catalog

iy
s

This task shows how to use store Power Copy elements into a catalog, for later use as described in
Instantiating a PowerCopy.

Open the PowerCopyStartResults1.CATPart document.

ﬂ 1. Select the PowerCopy from the specification tree for example.

2. Click the

PowerCopy

icon or choose

the Insert -> Catalog zave !E E

Knowledge Catalog name: [E:\documentationtcatalogl. _I
Templates -> Components catalog [Lcatalog)
Save In du;un:ument for direct CCEss to instantiation,
@ Create a new catalog;
Catalc.)g... &pdate an exizting catalog @ 0K I < Eanc:ell
menu item.
The Catalog
Save dialog
box is
displayed:

. When creating a
catalog for the first
time, click the ...
button to display
the Open dialog
box, and navigate
to the location
where you wish to
create a catalog.
Then simply key in
the catalog name
and click Open.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0202.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/PowerCopyStartResults1.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page577

Open  HH|
Look jr: IE ShapeD esign j EI

File name: I Open

Filez of bype: IEDmpDnents Catalogl®. catalog] j Cancel

[T Open as read-only

[~ Show Preview

. If you wish to add a PowerCopy to an existing catalog, simply activate the Update an existing
catalog option in the Catalog Save dialog box.

By default, the Catalog Save dialog box recalls the catalog accessed last.

3. Click OK.

The PowerCopy has been stored in the catalog.

ot
s

& g
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Measure Tools

You can create a link between a measure and a parameter (length or angle) using the following

methods:
+—* Measuring distances and angles: Click the Measure Between icon, set the measure type and
s mode in the Measure Between dialog box, then select two entities.

4
5

Measuring properties: Click the Measure Item icon, then select an item.

Measuring Inertia: Click the Measure Inertia icon, then select an item.
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Measuring Distances between Geometrical Entities

=+ The Measure Between command lets you measure distance between geometrical entities. You can measure:
<7 . Minimum distance and, if applicable angles, between points, surfaces, edges, vertices and entire products
Or,

. Maximum distance between two surfaces, two volumes or a surface and a volume.
This section deals with the following topics:

Measuring minimum distance and angles
Measuring maximum distance
Measuring distances in a local axis system
Customizing measure between
Editing measures
Creating geometry from measure results
Exact measures on CGRs and in visualization mode
Measuring angles
Updating measures
Using measures in knowledgeware
Measure cursors

o 'Insert the following sample model files: ATOMIZER.model, BODY1.model, BODY2.model, LOCK.model, NOZZLE1.model,
NOZZLE2.model, REGULATION_COMMAND.model, REGULATOR.model, TRIGGER.model and VALVE.model.

They are to be found in the online documentation filetree in the common functionalities sample folder cfysm/samples.
==* Restriction: Neither Visualization Mode nor cgr files permit selection of individual vertices.

Note: In the No Show space, the Measure Between command is not accessible.

Measuring Minimum Distance and Angles

e This task explains how to measure minimum and, if applicable, angles between geometrical entities (points, surfaces,
N edges, vertices and entire products).
-h' 1. Click the Measure Between mEa_ icon.

frooog

In DMU, you can also select Analyze-> Measure Between from the menu bar.

The Measure Between dialog box appears.


http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureedit.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasuregeometry.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureexact.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureassociative.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureknowledge.htm
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Meazure Between |
— D efinitiar
3 o |5?
Selection 1 mode:|Any geometmy j
Selection 2 mode:|Any geomety j 4

L] Other Axis:  [Mo selection

Calculation ml:ude:IE:-:act elze approximate j

— Results

Calculation mode:
Selection 1:
Selection 2

b imirumn distance: I
Angle: I
[ Keep Measure  Create Geometry I Cusztomize. . I

w Cancel I

By default, minimum distances and if applicable, angles are measured.

By default, measures made on active products are done with respect to the product axis system. Measures made on
active parts are done with respect to the part axis system.

Note: This distinction is not valid for measures made prior to Version 5 Release 8 Service Pack 1 where all measures are
made with respect to the absolute axis system.

Dialog box options
. You can also measure distances and angles with respect to a local V5 axis system.

. A Keep Measure option in the dialog box lets you keep the current and subsequent measures as features. This is
useful if you want to keep the measures as annotations for example.

Some measures kept as features are associativeand can be used to valuate parameters or in formulas.

| In the Drafting and Advanced Meshing Tools workbenches, measures are done on-the-fly. They are not
L4 persistent. This means that they are not associative and cannot be used as parameters.

. A Create Geometry option in the dialog box lets you create the points and line corresponding to the minimum distance
result.

. A Customize... option opens the Measure Between Customization dialog box and lets you set the display of measure
results.

Accessing other measure commands

. The Measure Item command (a | is accessible from the Measure Between dialog box.

. In DMU, the Measure Thickness command is also accessible from the Measure Between dialog box. For more
information, see the DMU Space Analysis User's Guide.

P1) p1-Only Functionality

In P1, the Measure Tools toolbar appears.


http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureassociative.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasuregeometry.htm
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This toolbar has two icons: m

2. Select the desired measure type.

I(—} o 552
[ | prre || e
Notice that the image in the dialog box changes
depending on the measure type selected.
Chain
Between
Fan

2

‘-“_\.“‘1.-"

e

1

Between Chain Fan

Defining Measure Types
. Between (default type): measures distance and, if applicable, angle between selected items.

. Chain: lets you chain measures with the last selected item becoming the first selection in the next measure.

. Fan: fixes the first selection as the reference so that you always measure from this item.

3. Set the desired mode in the Selection 1 and Selection 2 mode drop-down list boxes.

Defining Selection 1 & Selection 2 Modes

. Any geometry (default mode): measures distances and, if applicable, angles between defined geometrical entities

(points, edges, surfaces, etc.).
Note: The Arc center mode is activated in this selection mode.

This mode recognizes the axis of cylinders and
lets you measure the distance between two

cylinder axes for example. —

Selecting an axis system in the specification
tree makes the distance measure from the axis
system origin.

You can select sub-entities of V5 axis systems
in the geometry area only. For V4 axis
systems, distances are always measured from
the origin.
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. Any geometry, infinite: measures distances and, if applicable, angles between the infinite geometry (plane, li
curve) on which the selected geometrical entities lie. Curves are extended by tangency at curve ends.
Line Plane Curve
/ - o
The Arc center mode is activated and this mode also recognizes cylinder axes. For all other selections, the
measure mode is the same as any geometry.
Any geometry, infinite Any geometry
. Picking point: measures distances between points selected on defined geometrical entities. Always gives an
approximate measure.
' In the DMU section viewer, selecting two picking points on a curve gives the distance along the curve between
'.':_1' points (curve length or CL) as well as the minimum distance between points.
Notes:

. Both points must be located on the same curve element.

. The minimum distance option must be set in the Measure Between Customization dialog box.

—FResulks

Caloulation mode:  Approximate
Selection 1: Poink on Section. 1
Zelection 2: Paoint on Section, 1

Minimum distance: IE?.EQEImm
Curve length: I 32.523mm

Page 582

ne or
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. Point only: measures distances between points. Dynamic highlighting is limited to points.
. Edge only, Surface only: measures distances and, if applicable, angles between edges and surfaces respectively.

Dynamic highlighting is limited to edges or surfaces and is thus simplified compared to the Any geometry mode. All
types of edge are supported.

. Product only: measures distances between products.
Products can be specified by selecting product geometry, for example an edge or surface, in the geometry area or the

specification tree.
. Picking axis: measures distances and, if applicable, angles between an entity and an infinite line perpendicular to the
screen.

Simply click to create infinite line perpendicular
to the screen.

. Intersection: measures distances between points of intersection between two lines/curves/edges or a line/curve/edge
and a surface. In this case, two selections are necessary to define selection 1 and selection 2 items.

Geometrical entities (planar surfaces, lines and curves) are extended to infinity to determine the point of
intersection. Curves are extended by tangency at curve ends.

Line-plane Curve-plane Curve-curve

T

T
«—|® |»
|

« |0
¢ -
-
-
-
-
L
_
- b
-
-

.

Note: Only intersections which result in points of intersection are managed.
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Edge limits: measures distances between endpoints or midpoints of edges. Endpoints only are proposed on curved
surfaces.

Arc center: measures distances between the centers of arcs.

Center of 3 points arc: measures distances between the centers of arcs defined by 3 points.

To define arc center, click three points on the
geometry.

Note: The resulting measure will always be
approximate and non associative.

Coordinate: measures distances between coordinates entered for selection 1 and/or selection 2 items.

4. Set the desired calculation mode in the Calculation mode drop-down list box.

7 _ :
= Defining the Calculation Mode

Exact else approximate (default mode): measures access exact data and wherever possible true values are given. If
exact values cannot be measured, approximate values are given (identified by a ~ sign).

Exact: measures access exact data and true values are given. Note that you can only select exact items in the
geometry area or specification tree.

In certain cases, in particular if products are selected, a warning dialog box informs you that the exact measure could
not be made.

After some geometric operations, vertices (and corresponding macropoints) may combine several representations on
different supports (curves or surfaces). These representations are not all located in the same position in space which
means that the exact position of the vertex cannot be determined. Only one vertex representation is visualized.
Measure Between measurements are made with respect to the visualized representation. Measuring distance between
two points therefore depends on the chosen representation. Any calculation errors are due to the fact that the exact
position of the vertex cannot be determined.

Approximate: measures are made on tessellated objects and approximate values are given (identified by a ~ sign).

Note: You can hide the display of the ~ sign using the Tools -=> Options command (General ->
Parameters and Measure -> Measure Tools).

5. Click to select a surface, edge or vertex, or an entire product (selection 1).

Notes:

The appearance of the cursor has changed to assist you.

Dynamic highlighting of geometrical entities helps you locate items to click on.

6. Click to select another surface, edge or vertex, or an entire product (selection 2).

A line representing the minimum distance vector is drawn between the selected items in the geometry area. Appropriate
distance values are displayed in the dialog box.

Note: For reasons of legibility, angles between lines and/or curves of less than 0.02 radians (1.146 degrees) are not
displayed in the geometry area.


http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureexact.htm
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Meazure Between

— D efinitian

===a] [

Selection 1 mode:| Edge only j

Selection 2 mode:| Any geomety

(] Other Ais: Mo selection
Calculation Mude:l Exact elze approximate j

— Results

Calculation made: Exact

Selection 1: Line on REGULATION_CORMAND
Selection 2 Surface in BODY1.1

Minirmurm distance; |4?.385mm
Angle: I
[] Keep Measure  Create Geometry | Cuztomize... I

& Cancel I

By default, the overall minimum distance and angle, if any, between the selected items are given in the Measure Between
dialog box.

The number of decimal places, the display of trailing zeros and limits for exponential notation is controlled by the Units
tab in the Options dialog box (Tools -=0Options, General -=Parameters and Measure). For more information, see the

Infrastructure User's Guide.

7. Select another selection and, if desired, selection mode.

8. Set the Measure type to Fan to fix the first selection so that you can always measure from this item.

9. Select the second item.
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10.Select another item.

Using the Other Selection... command in the contextual menu, you can access the center of spheres.

; 1
11.Click OK when done. r.ﬁ.lpplil:atinns
If you checked the Keep Measure option in the Measure FtMeasure
Between dialog box, your measures are kept as features
and your specification tree will look something like this if
measures were made on the active product. @Length

@ Angle

—3
= MeasureBebween. 1

Or like this, if measures were made on the active part.
A3 Parkl

Note: If the product is active, any measures on parts are == xv plane
placed in No Show.

2wz plane
Some measures kept as features are associative. In < zx plane
Design Mode, if you modify a part or move a part in a
product structure context and the measure is impacted, it '::5'3-
will be identified as not up-to-date in the specification =M
tree. You can then update it locally have it updated Ieaﬁre
automatically. S-rm MeasureBetwesn, 1
Length

When measures are used to valuate parameters, an
associative link between the measure and parameter is

created. Measures can also be used in formulas.
== Sectioning measure results

Having made and kept your measure, select it then click the Sectioning @ icon to section measure results. The plane is

created parallel to the direction defined by the measure and sections entities selected for the measure only. All section
plane manipulations are available.

Note: You may need an appropriate license to access the Sectioning command.

i

Customizing Measure Between


http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureassociative.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureknowledge.htm
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s Customlz_lng lets you choose what distance you want to Measute Behuee EusE_ EI
I measure: 0
. Minimum distance (and angle if applicable) o E
A Minimurn distance

. Maximum distance
o angle

. Maximum distance from 1 to 2.
[ Maximum distance

[ Maximurn distance Fram 1 ko 2

Note: These options are mutually exclusive. Each time
you change option, you must make your measure again. H Companents

By default, minimum distances and if applicable, angles D Paint 1
are measured. [1Paint 2

You can also choose to display components and the - apply I Close I

coordinates of the two points (point 1 and point 2)
between which the distance is measured.

What you set in the dialog box determines the display of
the results in both the geometry area and the dialog box.

Measuring Maximum Distance

You can measure the maximum distance between two surfaces, two volumes or a surface and a volume.

Distance is measured normal to the selection and is always approximate. Two choices are available:

Maximum distance from 1 to 2: gives the maximum distance of all distances measured from selection 1.

s .
Note: This distance is, in general, not symmetrical.

h}

[}

Selection 1

T T e~

Maximum distance: gives the highest maximum distance between the maximum distance measured from selection 1
and the maximum distance measured from selection 2.

Note: All selection 1 (or 2) normals intersecting selection 1 (or 2) are ignored.
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1. Click Customize... and check the appropriate maximum distance option in the Measure Between Customization dialog box,
then click OK.

2. Make your measure:
. Select the desired measure type

. Set the desired selection modes
. Set the desired calculation mode

. Click to select two surfaces, two volumes or a surface and a volume.

Results
_ Calculation mode:  Approximate
Selection 1: Body.Z...Parkz. 1
Selection 2 PartBody. . . Partl.1
Mazirum diskance: I 130mm

3. Click OK when done.

Measuring Distances in a Local Axis System

An Other Axis option in the dialog box lets you measure distance in a local axis system.

I
This type of measure is associative: if you move the axis system, the measure is impacted and can be updated.
You will need a V5 axis system.
_i. 1. Select the Other Axis checkbox in the dialog box.

2. Select a V5 axis system in the specification tree or geometry area.


http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureassociative.htm
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3. Make your measure.

In the examples below, the measure is a minimum distance measure and the coordinates of the two points between
which the distance is measured are shown.

o Other Axiz | Axis Spstem.1
Calculation Ml:n:le:l Ewxact elze approvimate j

— Fesultz

Calculation Mode:  Exact

Selection 1: A on REGULATION_COMMAMD
Selection 2 Surface in LOCK.1

Minirurn distance: IW
Angle: I—
Paint 1: ><l-1 1.395mm ﬂE.EEmm ZI'I 40.304rmm
Faint 2: #-48.839mm |15.55mm ZJ109.036rmm

Same measure made with respect to absolute axis system:

Calculation M-:u-:le:l Ewxact elze approdimate j

— Resultz

Calculation Mode:  Exact

Selection 1: Arcon REGULATION_COMMAMD 1
Selection 2 Surface in LOCK.1

binimum distance: IED.4E4mm
Angle: I

Pairt 1: #115.038mm  |2.63mm ZJ12.922mm
Paint 2: ><I??.595mm Y|1 5. 55mm ZI-'I 3. 346mm

Note: All subsequent measures are made with respect to the selected axis system.
4. To change the axis system, click the Other Axis field and select another axis system.
5. To return to the absolute axis system, click to clear the Other Axis checkbox.
6. Click OK when done.
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ok Measuring Angles

. Exact angles

. Complementary angles

Exact Angles

The Measure Between command lets you measure exact angles between the following geometrical
entities that have (at least) one common point.

Two lines (even if not in the same plane): A line and a curve:

Two curves:

Note: In the above three cases, if entities intersect more than once, the measure is made at the
point of intersection nearest the point at which selection 1 is made.
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A curve and a surface:

Note: If the curve and surface intersect more than once, the measure is made at the point of
intersection nearest the point of the selection on the curve.

A line and a surface: A line and a plane:

Two surfaces: You can also measure the angle between two surfaces provided both surfaces are
planar.
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‘22 Complementary Angles

You can obtain the complementary angle (360° - the initial angle measured) when measuring
between two curves: drag the angle line to show the complementary angle.

Note: The dialog box and knowledge parameters are refreshed. The value of the complementary
angle is stored along with the measure.
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I

Measure Cursors

The appearance of the Measure Between and Measure Item cursor changes as you move it
over items to reflect the measure command you are in and to help you identify the selection.
Dynamic highlighting of surfaces, points, and vertices, etc. also helps you locate items to click
on.

Measure Between Measure Item Geometry
k™ 2
‘gh ] Surface
1 s

h = = PI f
ﬁ !' anar surface
R = _
ﬁ I,..-"’ Line
h 4 ﬂ| Curve
) I,
g = point
ﬁ ] " oin
ﬁ;\:} ﬂl Circle
1 L8
Ef E| Sphere
1 i
I’\\}ﬁ E|i Cylinder
h = ﬂ| Volume
]

In Measure Between, a number (1 for selection 1
and 2 for selection 2) identifies where you are in
your measure.

S5
&}E

ey
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Measuring Properties

The Measure Item command lets you measure the properties associated to a selected item (points, edges, surfaces and
entire products).

This section deals with the following topics:

Measuring properties
Measuring in a local axis system
Customizing the display
Editing measures
Create Geometry from measure results
Exact measures on CGRs and in visualization mode
Updating measures
Using measures in knowledgeware

Measure cursors

Insert the following sample model files: ATOMIZER.model, BODY1.model, BODY2.model, LOCK.model, NOZZLE1.model,
NOZZLE2.model, REGULATION_COMMAND.model, REGULATOR.model, TRIGGER.model and VALVE.model.

They are to be found in the online documentation filetree in the common functionalities sample folder cfysm/samples.
Restriction: Neither Visualization Mode nor cgr files permit selection of individual vertices.
—

Note: In the No Show space, this command is not accessible.

Measuring Properties

1=, This task explains how to measure the properties associated to a selected item.
_..._
o

1.Switch to Design Mode (Edit ->Representations ->Design Mode).

2.Set View -> Render Style to Shading with Edges.

Note: You cannot use this command, if Shading only is selected.

3'Click the Measure Item @ icon.

In DMU, you can also select Analyze -> Measure Item from the menu bar.

The Measure Item dialog box appears.

Measzure ltem EHE |

— Defirition
@mEd  HE &/

Selection 1 mode:| Any geametmy

Selection 2 mode:{&ny geametm

[ Other Axiz:  |Mo selection

Calculation mn:u:le:l Exact elze approximate j

B Fesults i

|:| Keep Measure  Create Geometny I Cuztariize. .. I
w Cancel l
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By default, properties of active products are measured with respect to the product axis system. Properties of active
parts are measured with respect to the part axis system.
Note: This distinction is not valid for measures made prior to Version 5 Release 8 Service Pack 1 where all measures are
made with respect to the absolute axis system.

Dialog box options

You can also measure properties with respect to a local V5 axis system.
The Keep Measure option lets you keep current and subsequent measures as features. This is useful if you want to
keep measures as annotations for example.

Some measures kept as features are associativeand can be used to valuate parameters or in formulas.

In the Drafting and Advanced Meshing Tools workbenches, measures are done on-the-fly. They are not
persistent. This means that they are not associative and cannot be used as parameters.

A Create Geometry option in the dialog box lets you create the center of gravity from measure results.

A Customize... option lets you customize the display of measure results.

Accessing other measure commands Ll cecd | =54

[T || | [T
The Measure Between command is accessible from the Measure Item
dialog box. Simply click one of the Measure Between icons in the

Definition box to switch commands. Chait

In DMU, the Measure Thickness command is also accessible from the
Measure Item dialog box. For more information, see the appropriate task PBetween

in the DMU Space Analysis User's Guide. Fan

P1} p1-Only Functionality

In P1, the Measure Tools toolbar appears.

This toolbar has two icons: m

Measure Dialogs

Exit Measure & : lets you exit the measure. This is useful when the dialog box is hidden.

4.Set the desired measure mode in the Selection 1 mode drop-down list box.

=" Defining the Selection 1 Mode

Any geometry (default mode): measures the properties of the selected item (point, edge, surface or entire product).
Point only: measures the properties of points. Dynamic highlighting is limited to points.
Edge only: measures the properties of edges. All types of edge are supported.

Surface only: measures the properties of surfaces.

In the last three modes, dynamic highlighting is limited to points, edges or surfaces depending on the mode
selected, and is thus simplified compared to the Any geometry mode.

Product only: measures distances between products.
Products can be specified by selecting product geometry, for example an edge or surface, in the geometry area or
the specification tree.

Angle by 3 points: measures the angle between two lines themselves defined by three points.
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| -~

To define lines, select three existing points in the geometry area
or in the specification tree.

Note: You cannot select picking points.

Smart selection is offered. This means that a sphere or circle, for
example, are seen as points.

The resulting angle is always positive. It is measured in a
counterclockwise direction and depends on the order in which
points were selected as well as your viewpoint (the normal to the
plane is oriented towards you).

Pt2
300deg

Pt

PLl

60deg B3

Ptl

Ft3

You can drag the angle line to show the complementary angle
(360° - the initial angle measured).

You can also obtain the complementary angle when measuring the
angle on arcs.

Note: The dialog box and knowledge parameters are refreshed.
The value of the complementary angle is stored along with the
measure.

Thickness (DMU only): measures the thickness of an item. For more information, see the appropriate task in the
DMU Space Analysis User's Guide.

The Measure Item command lets you access the radius of an exact cylinder or sphere.

The Measure Item command also recognizes ellipse-type conic sections. Description: Ellipze in Part1.1

Using the Other Selection... command in the contextual menu, you can access the axis of a cylinder as well as the
center of a sphere to, for example, measure between two cylinder axes.

5.Set the desired calculation mode in the Calculation mode drop-down list box.
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=" Defining the Calculation Mode
Exact else approximate (default mode): measures access exact data and wherever possible true values are given. If
exact values cannot be measured, approximate values are given (identified by a ~ sign).

Exact: measures access exact data and true values are given. Note that you can only select exact items in the

geometry area or specification tree.
In certain cases, in particular if products are selected, a warning dialog box informs you that the exact measure

could not be made.
Approximate: measures are made on tessellated objects and approximate values are given (identified by a ~ sign).

Note: You can hide the ~ sign using the Tools -= Options command (General -=Parameters and
Measure ->Measure Tools).

6.Click to select the desired item.

Note: The appearance of the cursor has changed to assist you.

Measure Item EHEd |

— D efinition
HE e

Selection 1 mode:| Any geometmy

Selection £ mode:j ARy geometm

[ Other Axig :  [Mo selection

Calculation ml:n:lezl Exact elze approximate j

— Results
Calculation mode:  Exact
S election: Surface in BODY 1

Surface area; IEI.IIIEISmE
[] keep Meazwre  Create Geometry l Custarmize. . I

- & Cancel l

The dialog box gives information about the selected item, in our case a surface and indicates whether the result is an
exact or approximate value. The surface area is also displayed in the geometry area.
The number of decimal places, the display of trailing zeros and limits for exponential notation is controlled by the Units
tab in the Options dialog box (Tools-=> Options, General-= Parameters and Measure). For more information, see
the Infrastructure User's Guide.

7.Try selecting other items to measure associated properties.

Note: For reasons of legibility, angles measured by Angle by 3 points or on an arc of circle of less than 0.02 radians
(1.146 degrees) are not displayed in the geometry area.
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8.Click OK when done.

If you checked the Keep Measure option in the Measure Item dialog box,
your measures are kept as features and your specification tree will look
something like this if properties of the active product were measured.

Or like this, if properties were those of the active part.

Note: If the product is active, any measures made on the active part are
placed in No Show.

Some measures kept as features are associative. In Design Mode, if you
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1
-.ﬁ.lpplin:atinns
=Measure

=~ ﬂ Measuresurface. 1

@.ﬂ.rea

@Gx

@Gw

@Gz

- ﬂ MeasureEdge, 1
L@Length

ij Partl

== xv plane

—-—7 vz plane
—-=7 7w plane

modify a part or move a part in a product structure context and the measure ...E‘a PartBody

is impacted, it will be identified as not up-to-date in the specification tree.
You can then update it locally have it updated automatically.

When measures are used to valuate parameters, an associative link between

the measure and parameter is created. Measures can also be used in
formulas.

Customizing the Display

i

==Measure

L ﬂ Measuresurface, 1
—@ Radius
—@.ﬁ.rea
—@ (CFY
Gy
-@ a2

Customizing lets you choose the properties you want to see displayed in both the geometry area and the dialog box.

1.Click Customize... in the Measure Item dialog box to see the properties the system can detect for the various types of

item you can select. By default, you obtain:
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http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasureknowledge.htm

Generative Shape Design & Optimizer Version 5 Release 14 Page 599

Measure Item Customization

—Point ————Edge are Surface Yolume
a Description ||'& Description  Description a Descripkion a Descripkion
o Paink A Length [ ] Length o Area o Yalume
[ Paint 1 ] angle [ center of gravity |[] area
[ Paint 2 o Radius ] Plane [] Center of gravity
[] Direction Yectar || Diameter [] Perimeter
[ Point 1
L Paint 2
o Center poink

@ Apply I Close I

-
Edges

The system detects whether the edge is a line, curve or arc, taking model accuracy into account and displays the
properties as set in the Measure Item Customization dialog box.

— Results

Calculation mode:  Exact

Selection: Line in BOD%T .1

Length: |1 0B.8¥rmrm

Paink 1: ><I'I 20.8mm Y|1 4. 438mm Zl-'l 05, 735mm
Point 2; ><I?5.535mm Y|1 4. 498rmrm Zl-E.E??mm
Direction vectar: ><I-EI.42251 a Y|EI Z|I:I.E|EII33EIE=

Note: If the angle of an arc is less than 0.125 degrees, only the arc length is displayed in the geometry area.
The angle and radius are not displayed.

Surfaces
Center of gravity: The center of gravity of surfaces is visualized by a point. In the case of non planar surfaces, the
center of gravity is attached to the surface over the minimum distance.

Plane: gives the equation of a planar face. The equation of a plane is: Ax + By + Cz + D=0.

— Results
Calculation mode:  Exact
S election; Flane in LOCK.1
Surface area; Im
Flare; -‘3|EI E|'I Efl[l Dl-'l LaRala]
Perirmeter; IW

Note that there is an infinite number of equations possible (and an infinite number of solutions for values ABC
and D). The result given by Measure Item does not necessarily correspond to that in the feature specification.
This is because the measure is based on topology and does not know the feature specification associated with

the measured item.

Perimeter: Visualization mode does not permit the measure of surface perimeter.
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Rezulks
Calculation mode:  Exact
Selection: Surface in BODYT.1

Surface area: ID.EIEIBmE
Fermeter: IEEE. 097

2.Set the properties you want the system to detect, then click Apply or Close.
The Measure Item dialog box is updated if you request more properties of the item you have just selected.

3.Select other items to measure associated properties.

Measuring Properties in a Local Axis System

An Other Axis option in the dialog box lets you measure properties in a local axis system.

—

This type of measure is associative: if you move the axis system, the measure is impacted and can be updated.
You will need a V5 axis system.

=

1.Select the Other Axis checkbox in the Measure Item dialog box.

E-

2.Select a V5 axis system in the specification tree or geometry area.

3.Make your measure.

Measure made with respect to local axis system: Same measure made with respect to

absolute axis system:

Note: All subsequent measures are made with respect to the selected axis system.
4.To change the axis system, click the Other Axis field and select another axis system.
5.To return to the main axis system, click to clear the Other Axis checkbox.

6.Click OK when done.
F ]
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Measuring Inertia

7.» The Measure Inertia command lets you measure:
. 3D inertia properties of surfaces and volumes (explained below)

. 2D inertia properties of plane surfaces.

Note: In the No Show space, this command is not accessible.
This section deals with the following topics:

Measuring 3D inertia
Measuring 2D inertia
Customizing your measure
Exporting measure inertia results
Creating geometry from measure results
Notations used
Inertia equivalents
Principal axes
Inertia matrix with respect to the origin O
Inertia matrix with respect to a point P
Inertia matrix with respect to an axis system
Moment of inertia about an axis
Updating measures
Using measures in knowledgeware

Measuring 3D Inertia

I . . . . . .
{T} This task explains how to measure the 3D inertia properties of an object.

You can measure the 3D inertia properties of both surfaces and volumes, as well as retrieve the
density or surface density if valuated from V4 model type documents. You can also retrieve inertia
equivalents set in Knowledgeware formulas.

The area, density, mass and volume (volumes only) of the object are also calculated.

Note: You cannot measure inertia properties of either wireframe or infinite elements.

For examples showing 3D inertia properties measured on surfaces. To find out more about notations
used.

Insert the Valve.cgr document from the samples folder. It is to be found in the online documentation
= filetree in the common functionalities sample folder cfysa/samples.

1. Click the Measure Inertia ﬁ icon.

In DMU, you can also select Analyze -= Measure Inertia from the menu bar.
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The Measure Inertia dialog box appears. By default 3D inertia properties are measured.

The Measure 2D Inertia icon lets you measure 2D inertia properties of plane surfaces.

Measure Inertia ﬂil

Cefinition
%lSEﬂEﬂ:tiDn :| Mo seleckion

L] Keep measure  Create EEDmEtr';.-’ I Expoark I Customize. .. I

@ ot | @ cancel

=

Dialog box options

. A Keep Measure option in the dialog box lets you keep current and subsequent measures as
features in the specification tree. Some measures kept as features are associative and can be

used as parameters.

In the Drafting workbench, the Keep Measure option is not available. Measures are done
on-the-fly. They are not persistent. This means that they are not associative and cannot
be used as parameters.

. A Create Geometry option lets you create the center of gravity and the axis system for principal
axes in a part from inertia results.

. An Export option lets you write results to a text file.

. A Customize... option lets you define what will be computed and displayed in the dialog box.

Note: When you move the cursor over the geometry or specification tree, its appearance changes

to reflect the measure command you are in.

2. Click to select the desired item in the specification tree, for example Valve.

="' Selecting Items

. In the geometry area, you can select individual faces and edges on cgr files and in Visualization
mode.
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Ctrl-click in the geometry area or the specification tree to add other items to the initial selection.
Shift-click in the specification tree to make a multiple selection.

Drag (using the left mouse button) to select items using the bounding outline.

(P2 only) Use the Group command to make your multiple selection.

Notes:

Only items of the same type can be included in a multiple selection or a bounding
outline; you cannot mix volumes and surfaces.

Inertia measures made on a multiple selection of items are not associative.

The Dialog Box expands to display the results for the selected item.

The measure is made on the selection, geometry, assembly or part. To measure the inertia of

individual sub-products making up an assembly and see the results in the document window, you
must select the desired sub-product.

In our example, the item selected has no sub-products.

Measure Inertia ilil

Cefinition

% aq'gls.electiu:.n | YALYE. 1

Result

Calculakion mode @ &pproximate
Type ¢ Wolume

— Characteriskics Center OF Grawviky (G —
Volume | 1.676e-005m3 Gx | 103.959mm

Area  |0.018mz2 Gy |-2.52e-008mm
Mass  |0.017kg Gz |-87.432mm

Density | 1000ka_m3

Inerkia [ G | Inertia | O | Inettia [ P | Inertia [ Bxis | Inertia | &xis Swskem |
—Inertia Makrix | 5

IoxG |1.33e-00SkgxmZ  Ioy: [1.79e-00SkgxmZ  lozG | 5.255e-008kgxmZ

Ioya  |-1.758e-011kgxmz  Ix2G  |6.663e-008kgxmz  Iy2G  |-4.459e-011kgxmz
—Principal Marments | G

M1 |1.495e-006kgxm2 M2 |1.708e-00Skgxmz M3 |1.75e-00Skgxm2

] K.eep measure _reate genmetry I Export I C_uskamize, .. I

i Cancel I
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The dialog box identifies the selected item and indicates whether the calculation is exact or
approximate:

. In Design mode, measures access exact data and wherever possible true values are given. Note
that it is possible to obtain an exact measure for most items in design mode.

. In Visualization mode, measures are made on tessellated items and approximate values are
given.

In addition to the center of gravity G, the principal moments of inertia M and the matrix of inertia

calculated with respect to the center of gravity, the dialog box also gives the area, volume (volumes
only), density and mass of the selected item.

You can also compute and display the principal axes A. To do so, you must first activate the
appropriate option in the Measure Inertia Customization dialog box.
The density is that of the material, if any, applied to a product, part or part body:

. If no density is found, a default value is displayed. You can, if desired, edit this value. If you do
so, all the other inertia values are re-calculated. The default value is 1000 kg/m3 for volumes
and 10 kg/m2 for surfaces.

. If sub-products or part bodies have different densities, the wording Not uniform is displayed.
Notes:

You can access the density of parts saved as CGR files and opened in visualization mode. This
functionality is available in both a part and a product context.

i $ F:'EH'E?-I:::u:j'-:I.-'
--.- ':E;I:Ill:j
Anplications

To do so:
o Select the Save density in cgr option in the Meaure Tools tab (Tools -=0Options ->General -
>Parameters and Measure).

o Open a part to which material has been applied and save as CGR type.
The density is stored in the CGR file.

Important: The material must be applied to the part node. If materials are applied to part
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L1

bodies, no density is saved.
. Close the Part document.

. Open the CGR file or switch to DMU Space Analysis and insert the part saved as CGR, then
measure the inertia.

. You must be in design mode to access the density of part bodies to which materials have been
applied.

. Unless specified otherwise, material inheritance is taken into account.

. Density is a measure of an item's mass per unit volume expressed in kg/m3; surface density is
a measure of an item's mass per unit area expressed in kg/m2.

The number of decimal places, the display of trailing zeros and limits for exponential notation is
controlled by the Units tab in the Options dialog box (Tools -=Options, General -=Parameters
and Measure).

In the Geometry Area, axes of inertia are
highlighted and a bounding box parallel to the
axes and bounding the selected item also
appears.

Color coding of axes:

. Red: axis corresponding to the first
moment M1

. Green: axis corresponding to the second
moment M2

Blue: axis corresponding to third moment
M3.

. Click Customize... to customize the inertia computation and define what will be exported to the text

file.

. Click OK when done.

If you checked the Keep Measure option in ! "
the Measure Inertia dialog box, your EasUre
measures are kept as features and your

specification tree will look something like this. = ﬁ Inertiaiolume. 1

-@ Area

Some measures kept as features are
o (s Yolure
associative and can be used as parameters.
_@DEFIS":':.-'

-@ Mass

You can write a macro script to automate your task. See Space Analysis on the Automation
Documentation Home Page.
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it

Customizing Your Measure

You can, at any time, define what will be - A |
L ’ . ’ A x
I computed and displayed in the Measure Measure Inertia Lustomization .
Inertia dialog box. E e e

d [Description
[ ] Equiralent

d frea

.-~ 1.Click Customize... in the Measure Inertia = “Yalurne
i dialog box. : _
d [Dengity £ Surface Density

The Measure Inertia Customization dialog box d Mazz

opens. .
d Center of gravity [5)

Note: The inertia properties checked here are | |& Principal moments / G
also the properties exported to a text file.

2. Click the appropriate options to compute and
display in appropriate tabs of the Measure o Inertia matrix £ G

Inertia dialog box the: : .
g [ ] Inertia matriz / 0O

. Inertia equivalents
[ Inertia matrix / P

L] Principal axes

. Principal axes
L] Inertia matriz / axis system

. Inertia matrix with respect to the origin O
L] Moment # axis

. Inertia matrix with respect to a point P

. Inertia matrix with respect to an axis ‘ @ 0K @ Apply I w Cancel I
system

. Moment of inertia about an axis

3. Click Apply or OK in the Measure Inertia Customization dialog box when done.
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Measuring 2D Inertia

This task explains how to measure the inertia properties of plane 2D surfaces.

You can measure the area, center of gravity, principal moments, inertia matrix as well as the
principal axes.

You can measure the inertia properties of plane surfaces including DMU sections. The area of
the surface is also calculated.

Note: You cannot measure inertia properties of either wireframe or infinite elements.
To find out more about notations used.

No sample document provided.

1. Click the Measure Inertia ﬁ icon.

In DMU, you can also select Analyze -=> Measure Inertia from the menu bar.

The Measure Inertia dialog box appears.

2. Click the Measure 2D Inertia ﬂ%| icon.

Measure Inertia 7 x|
Definition
m Selection :| Mo seleckion
] Keep measure Expark I Cuskomize, .. I

- |
OF;

Dialog box options
. A Keep Measure option in the dialog box lets you keep current and subsequent
measures as features. Some measures kept as features are associative and can be
used as parameters.
Note: This option is not available in the Drafting workbench.

. An Export option lets you write results to a text file.

. A Customize... option lets you define what will be computed and displayed in the
dialog box.

When you move the cursor over the geometry or specification tree, its appearance

changes to reflect the measure command you are in.
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3. Click to select a plane 2D surface in the geometry area or the specification tree.

The Dialog Box expands to display the results for the selected item.

Measure Inertia il El

Definition

m Selection :| Seckion, 1

Result
Calculakion mode @ Approximate
Type : Surface

Characteristics —————————— Center OF Gravity (G) —
ﬁrea |III.IIIIIIEm2 3x |I2Imm
3y IIIImm
a2 |35mm
Inertia | G |

— Inertia Matrix [ G
Ioxa | 5.028e-007mé4 Ioyia | 5.028e-007me
Iy |-5.532e-017md
— Principal Moments | G
M1 |5.028e-007m4 Mz |5.028e-007m4

] keep measure

@ 0K I ﬂCanceII

The dialog box identifies the selected item, in our case a DMU section, and indicates
whether the calculation is exact or approximate:

In Design mode, measures access exact data and wherever possible true values
are given. Note that it is possible to obtain an exact measure for most items in
design mode.

. In Visualization mode, measures are made on tessellated items and approximate
values are given.

In addition to the center of gravity G, the principal moments of inertia M and the
matrix of inertia, the dialog box also gives the area of the selected item.

The center of gravity G is computed with respect to the document axis system. The
matrix of inertia is expressed in an axis system whose origin is the center of gravity
and whose vectors are the axes of inertia.

Note: The matrix of inertia and the principal moments do not take density into
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“‘.

account.

You can also compute and display the principal axes A. To do so, you must first
activate the appropriate option in the Measure Inertia Customization dialog box.

The number of decimal places, the display of trailing zeros and limits for exponential
notation is controlled by the Units tab in the Options dialog box (Tools -=0Options,

)

General -=Parameters and Measure).

In the Geometry Area, the axes of inertia
are highlighted and a bounding box parallel
to the axes and bounding the selected item
also appears.

Color coding of axes:

. Red: axis corresponding to the first

moment M1
Green: axis corresponding to the second
moment M2

Click OK in the Measure Inertia dialog box.

If you checked the Keep Measure option in the Measure Inertia dialog box, your
measures are kept as features.
F ]

Customizing Your Measure

i

You can, at any time, define what will be
computed and displayed in the tabs of the
Measure Inertia dialog box.

When measuring 2D plane surfaces, in
addition to the properties computed by
default, you can compute and display the
principal axes.
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Click Customize... in the Measure Inertia
dialog box.

The Measure Inertia Customization dialog
box opens.

Note: The inertia properties checked here
are also the properties exported to a text
file.

Click the appropriate options:
Principal axes

Click Apply or OK in the Measure Inertia
Customization dialog box when done.
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Measure Inertia Eustumi? 7| x|

—Inerkia

- Descripkion

[ Equivalent

o Ares
4 Yalume

d Density [ surface density
2 Mass

4 Center of gravity (G)

4 Principal moments | G

[ ] Principal axes

o Inertia matrix | G

[ Inertia matriz | O

[ Iniertia matrix | P

] Moment | axis

[ Inertia matriz | axis sysberm

@ Apply l @ Cancel I




Generative Shape Design & Optimizer Version 5 Release 14 Page611

Exporting Measure Inertia Results

This task shows you how to export both 3D and 2D inertia results to a text file.

s
)
Insert the Body1l.cgr and the Body2.cgr documents from the common functionalities samples folder.
1. Select the root product and click the Measure Inertia icon.
[

The dialog box expands to display the results for the selected item.
2. Click Export to write the results to a text (*.txt) file.

Important: Results shown in the Measure Inertia dialog box only are exported. Exported results are given in
current units.

3. Identify the file name and location in the Export Results dialog box that appears, then click Save.

Note: The examples given below concern 3D inertia results.

Note: If an assembly comprises sub-products or a part comprises part bodies, individual results for all sub-
products or part bodies are also exported and written to the text file.

If the principal axes A are exported, bounding box values are also exported.

_______________________________________ F 3

| BEOx[ran] | BBOwy [too] | BEO= [torn] D..
| 0.143754 | -0.0144962 | -0.123277 A3

| O.16293 | -0.0170551 | -0.07337o4

| O0.161952 | -0.00353007 | -0.0793372 &
_______________________________________ '
| O0.1685%75 | -0.01a673584 | -0.107493 I E Al
——————————————————————————————————————— Iz YA

| BELx[tra] | BELvy[min] | BEL=z [tran] | /

| 0.130313 | 0.035835%90 | 0.0zZ389959 | TG"’...

| O0.166l1%a | 0.039425 | 0.0z2074049 | - -

| O.16e053 | 0.0394592Z | 0.0Z069:zZ8 | Ix

O =0+ Al Ix+ A2 Ly + A3.1z

where BBOX,y,z defines the origin and BBLX,y,z the length
along the corresponding axis.


http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/images/inertiaexportNLS.jpg
http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/images/inertiaexport02NLS.gif
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Note: When importing the text file into an Excel spreadsheet, do not forget to identify the pipe character (])
used as separator in the Text Import Wizard dialog box.

Sl

e
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I Notations Used for Inertia Matrices

This section will help you read the information given in the Measure Inertia dialog box for
Inertia Matrix / G, Inertia Matrix / O, Inertia Matrix / P and Inertia Matrix / Axis System A.

Moments and Products of 3D Inertia

lox Moment of inertia of the object _ pela 2
about the ox axis: lox = [(y" +z°)dM
M

loy Moment of inertia of the object fﬂ'_}*‘ = ‘{Iﬂ + 33 )cﬂl«f
about the oy axis: P

loz Moment of inertia of the object = [ 2 + 42
about the oz axis: foz H':x ¥ dM

Pxy Product of inertia of the object -
about axes ox and oy: PI-}P }'I;Ii}t'._}?:lch

Pxz Product of inertia of the object Dyz = (I E:I.:;!"M
about axes ox and oz: '

Pyz Product of inertia of the object P_}PZ = }I;D, E:I.:fM

about axes oy and o0z:

(where M is the mass of the object; units: kg.m?2)

Moments and Products of 2D Inertia

lox Moment of inertia of the surface N
about the ox axis: fod = _ (" )dA
A
[ -2
=[x )dA
A
Pxy Product of inertia of the surface I
about axes ox and oy: "'ny_ ] (I'-}?:"i‘q

loy Moment of inertia of the surface ¥
about the oy axis: &

A
(where A is the surface; units: m#4)

Matrix of Inertia
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3D Inertia: 2D Inertia:

lox —Pxy -PFaz = lo& = Fxy
I=|-Fxy loy —Fy= —Fxy ol
- Frxz - Fw oz J

where 1 is the matrix of inertia of the object with respect to orthonormal basis Oxyz

Expression in Any Axis System:

| is the matrix of inertia with respect to orthonormal basis Oxyz.

Huygen's theorem is used to transform the matrix of inertia: D:’{".'-'fz - P:“:".'-'fz (parallel axis
theorem).

Let I' be the matrix of inertia with respect to orthonormal basis Pxyz
=P
iyt vy, -V,
¥ z oy ¥ E
I _ 4 2 _
I'=i+m| -V.V, P2+ v,

2 2
LA A AN S

where

M = {u,v,w}: transformation matrix from basis (Pxyz) to basis (Puvw)
TM is the transposed matrix of matrix M.

J is the matrix of inertia with respect to an orthonormal basis Puvw:
J=TM.I''M

Additional Notation used in Measure Inertia command

Ixy = (-Pxy)
Ixz = (-Pxz)
lyz = (-Pyz)

Note: Since entries for the opposite of the product are symmetrical, they are given only once
in the dialog box.

loxG Moment of inertia of the object about the ox axis with respect to the system Gxyz,
where G is the center of gravity.
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loxO Moment of inertia of the object about the ox axis with respect to the system Oxyz,
where O is the origin of the document.

loxP Moment of inertia of the object about the ox axis with respect to the system Pxyz,
where P is a selected point.

loxA Moment of inertia of the object about the ox axis with respect to the system Axyz,
where A is a selected axis system.

etc.
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Inertia Equivalents

If your document contains inertia equivalents set using Knowledgeware capabilities, then the Inertia
command will not calculate the inertia properties of the selected geometry but return the equivalent
values.

The Equivalent box of the Measure Inertia dialog box
indicates whether or not equivalents have been
used: i
] ) Definikion
. 0: the measure is made on the selection,

geometry or assembly @}; %lﬁelectinn :I YaLVE. ]l

. 1 or more: One or more inertia equivalents are

taken into account. Result
Calculation rode @ Approximate
Type : Wolume

Equivalent | 1

To display inertia equivalents in the Measure Inertia dialog box:

1. Click Customize... in the Measure Inertia dialog box.
The Measure Inertia Customization dialog box appears.

2. Check Equivalent in the Measure Inertia Customization dialog box.
3. Click Apply.

Equivalents are user parameters set using the Knowledgeware formula command :ﬁ:.g under parts or

products and imported from text (*txt) or Excel (*xls) files. Sets of equivalent parameters must be valid
to be taken into account. To be valid, all the properties shown in the example below must be listed.

An example of a text file follows. In text files, the name of the property and the value are separated by a
tab stop.

Equivalent_IsSurface false

Equivalent_IsVolume true

Equivalent_Area 6m2

Equivalent_Volume 1m3

Equivalent_Mass 1000kg

Equivalent_COGx 75mm

Equivalent_COGy -10mm

Equivalent_COGz -25mm

Equivalent_MatGxx 50000gxmm?2
Equivalent_MatGyy 50000gxmm2
Equivalent_MatGzz 50000gxmm2
Equivalent_MatGxy 0gxmm2
Equivalent_MatGxz 0gxmm2
Equivalent_MatGyz Ogxmm?2

In Excel files, simply list property names and values in two separate columns.

Importing Inertia Equivalents
1. Select the product to which you want to
associate inertia equivalents.

2. Click the formula f(x) icon.
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3.  Click Import... in the Formulas dialog box. Choose Cancel to Cancel the Parameters and Fo

4. Select the text or Excel file containing the

inertia equivalents in the file selection dialog Farameters and formulas created by the import operation

box, then click Open. Mame I Walue I Fam
Equivalent_|z5urface falze

Parameters to be imported are listed. EE]LI!'-.-'EI|EFI|I_|$"\-"EI|L.II'I'IE! true
Equivalent_Area B
Equivalent_Waolume 1m3
Equivalent_Mass 1000kg
Equivalent_COGx FRmm
Equivalent_COGy 10
Equivalent_COGz -2hmm
Equivalent_t atGms RO00Dgsmm:
Equivalent_t atGyn AO000gsmm:

5. Click OK to import all the parameters listed into the document.

Imported parameters are now displayed in the Formulas dialog box.
Formulas: Productl

[ Incremental

Filter applied to Product

Al |

Double click on a parameter to edit it
Farameter I Walue
Equivalent_lz5urface falze
E quivalent_[s\olurme true
E quivalent_area Bz
E quivvalent_olume Tm3
Equivalent_tasz 1000kg
Equivalent_COGx Fhmm
4] :

6. Click OK in the Formulas dialog box.

You are now ready to run your inertia calculation.

. Having imported inertia equivalents, you no longer need the representations of the product or
sub-products and you can de-activate them (Edit ->Representations). De-activated
representations are unloaded. This frees the geometry area and improves system response time.

LT

. To display parameters in the specification tree, select the Parameters checkbox below Display in
Specification Tree in the Display tab of the Options dialog box (Tools-> Options->
Infrastructure-> Part Infrastructure).

e
e
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Measuring the Principal Axes A about which Inertia is
Calculated

1. In the Measure Inertia Customization dialog box, click Principal axes.
2. Click Apply.

The Inertia / G tab in the Measure Inertia dialog box becomes available.

3. Click the Inertia / G tab to display the principal axes about which inertia is calculated.
— Principal &xes
A1 :-:|-EI.4!EI'I 294 B2 |-EI.E?'EIE|38 .-i'-.HHl-EI. aoo0s
A1 _l,ll[l.EIEIEIEIEIE A2y |-EI.EIEIEIEIE|4 .-'3-.3_I,I|'I
&1 z|III.E?'IIIEIEE Bz |-III.4E|1 234 Mz]-l:l. onoo4a

Note: If you checked the Keep Measure option, bounding box values are also displayed
in the specification tree.

You can create the axis system corresponding to the principal axes.

" ';'E""
e


http://arbre1dsy/spuCXR14/Doc/online/cfyugmeasure_C2/cfyugmeasuregeometry.htm
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Measuring the Inertia Matrix with respect to the Origin
O of the Document

1. In the Measure Inertia Customization dialog box, click Inertia matrix / O.
2. Click Apply.

The Inertia / O tab in the Measure Inertia dialog box becomes available. Entries for the inertia matrix
appear in the specification tree.
3. Click the Inertia / O tab to display the inertia matrix of selected items with respect to the origin O of

the document.

Inertia | G | Inertia | O | Inertia | P | Inertia | Axis | Inertia | Axis Swskem |

Inertia Matrix | O
IoxD  |1.415e-004kgxmz  loyO |3.268e-004kgxmz  Ioz0  |1.864e-004kgxmz
Loy |-1.318e-011kgemZ Ixz0  |1.59e-004kgxmz  IyzO  |-4.82%9e-011kgxms
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Measuring the Inertia Matrix with respect to a Point P
Insert or open the InertiaVolume.CATPart from the common functionalities sample folder
g: cfysm/samples.
1. In the Measure Inertia Customization dialog box, click Inertia matrix / P.

Note: Only points created in the Part Design workbench are valid.
2. Click Apply.

The Inertia / P tab in the Measure Inertia dialog box becomes available.
3. Click the Inertia / P tab.

Inertia [ G I Inertia [ O | Inertia [ P | Inertia | Axis I Inertia [ Axis Swskem

[ select Paint

Px | Py | Pz |
Inertia Matrix | P

ToxP | IowP | IozP |

LoyP | LazP | IyzF |

4. Select the Select point checkbox.

5. Select a point in the geometry
area:

The coordinates of the point and
the inertia matrix are given in the

dialog box.

Inertia | G I Inertia | O | Inettia | P | Inettia | Axis | Inertia | Axis Syskem

[] select Paint
P |.'-"Elmm Py |-4Elmm Pz |Elmm

Inertia Matrix | P
LoxP |?"I 18.643gmmz! ToyP |2435?’.EIEEgmm2 IozP |-?1 86 .E5Bgmmz

LwP |-EEDEE.?1EgmmE LxzP |-?5?E|4.1Egmm2 IvzP |-E|:I4'I.15gmm2

Selecting another item calculates the inertia matrix of the selected item with respect to the
same point. To change point, click the Select point checkbox again, then select another

point.
A


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/InertiaVolume.CATPart
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Measuring the Matrix of Inertia with respect to an Axis
System

Insert or open the InertiaVolume.CATPart from the common functionalities sample folder
=/ cfysm/samples.

1. In the Measure Inertia Customization dialog box, click Inertia matrix / axis system.

Note: Only axis systems created in the Part Design workbench (Axis System command) are valid.

2. Click Apply.

The Inertia / Axis System tab in the Measure Inertia dialog box becomes available.

3. Click the Inertia / Axis System tab.
4. Select the Select axis system checkbox.

Inerkia | G | Inertia | O | Inerkia | P | Inertia | Axis | Inertia | Bxis System

[ Select Axis System [ Ho selection

Oxh | Oyh | Ozt |
Lxa | Lyt | Uz |
ik | Vd | vzh |
Wk | Wyl | Wz |
Inettia Matrix [ Axis System &

Toxa | Towa | LozA |
Tawdt | Txzh | Ivzd |

5. Select an axis system in the specification tree:

Note: You must select the axis system in the specification tree.

The name of the axis system as well as the origin O, (U, V, W) -vectors and the matrix of inertia

with respect to the axis system are given in the dialog box. Entries for the matrix of inertia appear in
the specification tree.

4 Part4

plane
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Inerkia | | Inerkia | O | Inerkia | P | Inerkia | Bxis | Inertia | Axis Syskem

[ ] Select Axis Svskemn |.ﬁ.:-:i5 Swsberm. 1

Oy (70 Oy |-4I:Imn'| Ozh |Dmrn
Uxts 1 Uyt |0 Uz& |0
Vel Yod 1 vz 0
Lt 1] wyd |0 wzd |1

Inertia Matrix | Axis Syskem &
Lo |?1 18 64 3gmmz Tone iy |2435?. 36Egrm Iozd |-?1 ¥8E6. 658 grnmm:2
Loy |-BBEI3I3.T-"'I Barnmz Lzh |-F"5?'El4.'| Barnmz Ivzh |-EEI4'I 5gmmz2

Selecting another item measure inertia properties of the selected item with respect to the same axis
system. To change axis system, click the Select axis system checkbox again, then select another
axis system.

If you checked the Keep Measure option in the Measure Inertia dialog box, your matrix of inertia
measures are kept as features and, if made with respect to a V5 axis system, are associative.

oA
e
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Measuring the Moment of Inertia about an Axis

Insert or open the InertiavVolume.CATPart from the common functionalities sample folder

=]

cfysm/samples.

Page 623

1. In the Measure Inertia Customization dialog box, click Moment / axis to measure inertia with respect

to an axis.

Note: Only axes created in the Part Design workbench are valid.

2. Click Apply.

The Inertia / Axis tab in the Measure Inertia dialog box becomes available.
3. Click the Inertia / Axis tab.
4. Select the Select axis checkbox.

Inerkia | G | Inerkia | O | Inerkia [ P | Inertia | Axis | Inerkia | Axis Syskem

[ select Axis

Oxl Ow;.-'l Ozl

D:-:l Dvl Dzl

Moment | Axis
Ma |
R adius |

5. Select an axis in the geometry area:

The equation and direction vector of the axis as well as the
moment of inertia Ma about the axis and the radius of gyration
are given in the dialog box.

Inettia | G | Inerkia | O | Inertia [ P | Inertia | Axis | Inertia [ Axis System

[ ] Select Axis
2 |?'Elmm 2y |-4Elmm S |Dmrn
Dx |0 Dy |0 Dz |1

Maoment | Axis
MMa |58?'EEI.EI?EgmmE
Radius  [45.531mm

Selecting another item measures the inertia of the selected item about the same axis. To change

axis, click the Select axis checkbox again, then select another axis.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/InertiaVolume.CATPart
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3D Inertia Properties of a Surface

You can measure 3D inertia properties on exact and tessellated surfaces. Examples showing a surface and a DMU section are given
below.

i

Insert or open the InertiaVolume.CATPart from the common functionalities sample folder cfysm/samples.

Measure Inertia

Definition

% a#ngeleu:I:iu:un :| Face in Inertiavolume, 2

Fesulk

Calculation mode @ Exack
Type : Surface

Characteristics Center OF Gravity (51 —

firea | 0.003mz G |62.732mm

Mass |0.028ka Gy |Smm

Surface density | 10kg_m2 Gz |42.732mm

Inertla,l'Gl Inertia f O | Inertia [ P | Inertia | Axis | Inertia | Axis Syskem

—Inertia Matrix [ G

Iowis |2.016e-005kgxmZ  loyG |2.142e-006kgxmz  lozG | 2.016e-005kgwmz

LoyG | Dkgxma IxzG |9.837e-007kgxm2  IyzG  |Okgsma
— Principal Moments | G

M1 |2.142e-006kgxmz M2 [1.917e-00Skgwm2 M3 |2.114e-00Skgxm2

The DMU section is a tessellated surface.

Measure Inertia

Definition

% af[-ngeIeu:I:iu:un :| Seckion, 1

Fesult

Calculation mode ;. Approximate
Type : Surface

Characteristics Cenker OF Gravity (G1 —
firea | 2.025e-004mz2 Gx | 59,786mm
Mass | 0.002kg Gy |9.784mm
Surface densiky |1I2Ik|;|_m2 Gz |-5.?83mm

—Inertia Matrix | G

IoxG |4.834e-007kgxm2  loyG |4.463e-007kgxm2  lozG | 3.707e-008kgxm2
Loy |-6.353e-022kgxm2  IxzG | 7.412e-022kgzma
— Principal Moments [ G

vz |-1.604e-008kgxm2

M1 |3.644e-008kgxmz M2 [4.469e-007kgemz M3 [4,534e-007kgxm2
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Using Hybrid Parts

.,‘_T} This task shows how to create a hybrid part comprising wireframe, surface and solid geometry.

You must have access to the Part Design product.
o / Open the Hybrid1l.CATPart document.

i :".-".-'irEFrame.ﬁ.ndSurFace-GettingStarted

ﬂ 1. In the
r--;:-:y plane
Generative
T'-.-;':.-'z plane
Shape Design T_ =y plane
workbench, "fr}F'artEIDd';.-'
open a :ﬂF‘ad.l
document *"_.E-E:'.J'EEkE'Ih- 1
o &= Sketch, 2
comprising .
- ﬁﬁndy.l
solid entities. :'ﬂP 4.2
- ad.
| o
=3 Sketch. 2
'@ izeometrical Set. 1

2. Click the Line

icon / then

create
construction
point-point
lines between
the opposite
vertices of the

two pads.

These lines
are created
in a
Geometrical
Set entity.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Hybrid1.CATPart
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mection

3. Click the Multi-
sections

surface icon

create a lofted
surface
between the
curved edges
of the two

pads.

4. Create another
lofted surface
between the
bottom edges
of the two

pads.

5. Click the

Sweep icon

” and
]

create a swept
surface
between two
opposite
vertical edges

—weep start pla
of the two

pads.
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6.

Create another
swept surface
on the other
side of the side
of the two

pads.

Click the Join

select the four
surfaces to
create a single

joined surface.
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Open the Part Design workbench and select the Closed Surface icon @

Select the
joined surface
in order to

close it.

The model

and

specification
is updated
with the
Close
Surface
feature.

*— FanBody
i~3) Pad

@ Closesurface. 1
A Sketch 2

i—@ Geometrical Set. 1

@
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Working with the
Generative Shape Optimizer Workbench

gé@ Create bumped surfaces: select a surface, a limit curve, the deformation center, direction, and
value.

= Deform surfaces based on curve wrapping: select the surface to be deformed then matching
pairs or reference and target curves.

Deform surfaces based on surface wrapping: select the surface to be deformed, the reference
surface then the target surface.

% Deform surfaces based on shape morphing: select the surface to be deformed and deformation
=1 elements
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Creating Bumped Surfaces

| &" This command is only available with the Generative Shape Optimizer product.

I
{T} This task shows how to create bumped surfaces, by deformation of an initial surface.

' Open the Bumpl.CATPart document.

(S

(i AT R =01 i bump Deformation Definition
icon gy Surface to deform: [TV
Limik curve: |N|:| seleckion
The Bump
Deformation Deformation cenker: |N|:| seleckion
Definition

dialog box is Deformation direction: |N|:| seleckion
displayed. Ceformation distance: I-m E

fdd Parameters == I
w Cancell Prewview I

2. Select the
surface to be

deformed.

3. Select the Limit
curve, that is

the curve

delimiting the
= to deform

deformation

area.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Bump1.CATPart
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The limit
curve needs
to be lying on
the surface to
be deformed.
If not, use the
Create
Projection
contextual
menu on the
Limit curve
field to project
the limit curve
on the
surface.

4. Select the
Deformation
center, that is
the point
representing the
center of the

deformation.

The deviation
will be at its
maximum at
this point, and
evolve
towards the
limit curve,
where it
should reach
0.

5. Select the curve eformation center
indicating the =7
. ety >
Deformation

direction.

The
deformation is
propagated
along this
direction. By

default, the

Deformation
direction is
normal to the
deformed

element.
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6. Set the Deformation distance, that is the maximum distance, along the Deformation direction, from the
deformed surface towards the Deformation Center.

We keyed in 20mm.

7. Click Preview to preview the bumped surface.

Bump Deformation Definitio 2 x|

Surface ko defarm: |J|:|in.1

Liriik curwe: Project. 1

Deformation center: |Orin;|in

8. Click the Add Deformation direction: |Line.1
Param>> Deformation diskance: |'15I'I'I|TI k24
button to display | —Additional Bump Parameters;
further options. Cankinuity: |Curvature j
Projection direction: m
Center Curvature: I 1 =
{ Bemoye Param. £=.

@ 0K l - Cancell Prewvigw I

You can:

define the continuity to be kept between the deformed area and the surface outside the deformation area (point,
tangent, or curvature continuity)

specify a projection direction if the Deformation Center does not lie within the selected surface to be deformed, so
that it is projected onto it.

define a center
curvature value to
control the shape of
the bump
deformation.

If the value is:

s equal to 1 (case
A), the shape is
the default one Curvature
(as if no value A Rati
was defined) atio

o smaller than 1 -
(case B), the ol
shape is flatter P

o bigger than 1 F
(case C), the <
shape is steeper

Note: all values are
allowed (positive,
null, and negative
values), however it
is advised to define a
value comprised
between -1 and 5.

= |n case of a curvature continuity, the original continuity between the deformed area and the surface outside the
I deformation area will be at best kept but may be approximate in certain cases.
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9. Click OK to
validate the
surface

deformation.

The element (identified
as Bump.xxx) is added

to the specification tree.

You can edit the bump's parameters. Refer to Editing Parameters to find out how to display these parameters in the 3D

geometry. _
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Deforming Surfaces According to

Curve Wrapping

,fi\-, This command is only available with the Generative Shape Optimizer product.

I, This task shows how to deform surfaces basing the deformation on curve wrapping, that is matching each reference curve onto a target curve.
w7 The deformation is then defined by the transformation of the reference curves into target curves.
The curves used for the deformation do not necessarily lie on the initial surface.
Several cases are presented here, from the simplest one to cases using various options. Note that whatever information is given in the first
example also applies to the following examples.

. Basic curve wrapping deformation
. Curve wrapping deformation with a fixed reference
. Editing a deformed surface

. How is the deformation computed ?

Open the WrapCurvel.CATPart document.

Basic Curve Wrapping Deformation

WrapCurve Definition

™) 1. Click the Wrap Curve icon

Surface bo deform @ |[YTSEEE

The WrapCurve Definition dialog box is displayed.
[ Hide surface to defarm

Curves | Reference |

Mo | Reference | Target | Eemove ]

Insert Before I

Current curves |

Reference : |N|:| selection

[ Fixed reference curve

Target : JMo selection

Conskrainks

on Firsk curves Keep curvature j

on lask curves Keep curvature j
[~ T l = Cancell Frewiem l
Feferencel

Suface to deform

Targ

2. Select the surface to be deformed.

3. Successively select the first reference curve and the first target curve.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/WrapCurve1.CATPart

Generative Shape Design & Optimizer Version 5 Release 14 Page 634
ferencel

4. Repeat this operation by selecting the second reference curve then the

second target curve.

f L frm
As you select pairs of reference/target curves, the curves list in dialog Ta
box is updated accordingly.
E | Reference | Targets
Mo I Reference I Targek | Bemove l

1  Line3 Spling. 4
2 Lined |zert Befare I
.|

Spline.5

5. Click OK to create the deformed surface.

The element (identified as Wrap curve.xxx) is added to the specification tree.

. You must always select successively a reference then a target curve to define a pair. You cannot select all reference curves, then all target
curves for example.

L

. You need to select only one pair of curves (reference and target) to be able to define the deformation by clicking Preview.
. When several pairs of curves are selected, they must be ordered, not randomly selected

. Reference curves should not intersect each other, nor should the target curves should intersect each other

Q Reference and target curves can be multi-cells. Joined, blended, or matched curves, for example, can be used as reference or target curves.

Curve Wrapping Deformation with a Fixed Reference

Some times you need to create a deformed surface in relation to another element, when you want to match two surfaces for example. The
curve wrapping capability lets you fix an element that can be used by another one, thus allowing you to retain a connection between elements
while deforming the initial surface.

™ 1. Click the Wrap Curve icon

The Wrap Curve dialog box is displayed. % Referencel

2. Successively select the surface to be deformed, and the first reference urtace to deform

curve. /

3. Right-click in space to display the contextual menu, and choose the Fixed E@

Firned reference curve
reference curve.

Add ref zpine

The reference curve you selected previously now is fixed, i.e. you do not

need a target curve, this curve being used to create the deformation.

In the target area of the list, no element is displayed.
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4. Select another pair of reference and target curves and click Preview.

A new surface is created based on the first reference curve and the

second target curve.

5. Click OK to create the deformed surface.

Because the first reference curve is an element used by the blended surface the

connection between the two surfaces is retained.

Editing a Deformed Surface
Using the deformed surface you just created, this section shows you how to modify it by:
. inserting curve pairs

. remove curve pairs
. fix reference curves

. add constraints onto the first and last curve pairs

WrapCurve Definition : el

Surface ko deform ; |Blenl:|.2

[ Hide surface ta defarm

Curves | Reference |

Mo I Reference I Targek | Femave

1 L?ne.ﬁ Insert Befiore I
2 Line.9

Spline.7

1. Double-click on the wrap curve surface you just created.

Current curves

The dialog box is displayed containing the creation information. RS ECIER 1o selection

Z

T Fixed reference curve

Target |No selection

Constrainks
on Firsk curves Kesp curvature j

on lask curves Kesp curvature vI

@ Ok - Cancell Presiew I

2. Within the list, select the second line (Reference: Line.9, Target: Spline.7) and click the Insert Before button.

The Reference field of the Current curves area gets active.
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3. Select a new reference curve (Line.8) and a new target curve (Spline.6),

and click Preview.

The deformed surface now takes into account the new pair of curves.

To add a pair of curves as the last entry in the list, you need to select the ... line,
"and directly select the reference and target curves.

[y

With our example, we selected the ... line, then selected Line.7 and Spline.8 as
reference and target curves respectively.

.

Just like you fixed a reference curve at creation time, you can do it when editing a wrap curve surface:
Curves | Reference |

Mo I Reference I Targek Remove

4. Select the fourth line from the list in the dialog box, and check the Fix M |h=ert Befare I
4 3

reference curve option.
Current curves ;

Reference : |Line.?

The target curve is automatically removed from the Target column and field.
[T Fized reference curve

Target: [Ng selection

5. Click Preview.

The resulting surface looks like this:

6. Select the third line from the list in the dialog box, and click the Remove

button, and click OK.

The selected pair of curves no longer being used to compute the
resulting surface, the latter looks like this:

You can define further constraints on the deformed surface by means of the Constraints fields. You can choose to retain the initial surface's

~ curvature or tangency constraint on the first, and/or last; pair of curves.
In case of a curvature or tangency continuity, the original continuity between the deformed area and the surface outside the deformation area

‘will be at best kept but may be approximate in certain cases.

| -
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- . 2 - - " i LY

_ A r v ~ ]
- 2 i L] / \ ," a

L] L] ] L L] L]

1" L] 1"
L] L] L]
o o
¥ ¢ & b
- - L]
Not keeping initial surface's constraint Keeping initial surface's tangency Keeping initial surface's curvature continuity
on last reference/target curves constraint on last reference/target curves

on last reference/target curves

When the spine or the first reference/target curve (default spine) is too short in relation to the corresponding surface's bounding box, the
curve is extrapolated according to this bounding box. Then other reference/target curves are extrapolated as well, in relation to this
extrapolated spine.

How Is the Deformation Computed ?

The following diagrams will help you understand how the deformation is computed in relation to the entered data, i.e. reference/target curves
and possible spine.

pine - *®

g Ispine

-

-

T

< dir
.
"x\_\xh
-
‘M_H
~ Qt (v)
““x\m(ﬁ» \
. Qd /_P;
3D view, where: Planar view, where:
. rl, r2 are the reference curves . Irl: is the intersection between P and rl1
. tl1, t2 are the target curves . Ir2: is the intersection between P and r2
. P is a plane normal to the spine . Itl: is the intersection between P and t1

. It2: is the intersection between P and t2

The deformation is computed in each plane P, normal to the spine. By default the spine is the first reference curve, but you can select a new
spine using the Spine field in the Reference tab.

In each plane P, the system computes the intersection between the plane and each curve.

A curve (Cr) is created between the first intersection point (Irl) and the last intersection point (Irn) on reference curves, passing through all
the intersection points between these two.

Similarly, a curve (Ct) is created passing through all the intersections points between the first (I1t1) and the last intersection point (Itn) on
target curves.

Then, for each point Q, resulting from the intersection of the surface to be deformed with the plane, Q is projected onto the curve Cr according
to the projection direction (dir). This projection direction is the vectorial product of: vector(Ispine, Ir2) ~ vector normal to P.

The result of the projection of point Q is the point Qr, which parameter on Cr is v.

Similarly, a point Qt is created on the curve Ct, with the same v parameter as point Qr on curve Cr .

Then Qd, that is the transformation of point Q according to the wrap curve deformation, is obtained by adding: Q+vector(Qr,Qt)
i
e
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Deforming Surfaces According to
Surface Wrapping

& This command is only available with the Generative Shape Optimizer product.

‘rlw This task shows how to deform surfaces basing the deformation on the projection of the element to be deformed onto two definition
*I4 surfaces.

gt

Open the WrapSurfacel.CATPart document.

™ 1. Click the Wrap Surface icon wrapSurface Deformation Definit x|

The WrapSurface Deformation Definition dialog box is Surface to deform: SRR

displayed. Reference surface: IND seleckion
Target surface; IN::: seleckion

Wiap bype: ab

@ o |

2. Select Surface 1. as the surface to be deformed.
3. Select Surface 2. as the reference surface.
4. Select Surface 3. as the target surface.

5. Select the Wrap type:

o 3D

o Normal

3D Wrap

The following diagram will help you understand how the deformation is computed in relation to the entered data, i.e. reference/target
surfaces.

Point to be Actud defamation
defommed

T
| Deformed point
|
|

Projectad poir

Rt ST e

Normal Wrap

The following diagram will help you understand how the deformation is computed in relation to the entered data, i.e. reference/target
surfaces.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/WrapSurface1.CATPart
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Defomed point

Paint to be
defrmed Tf

1P J0 an|
Y
|

un-!f}u_
b

Projected poi i
— -
—

Reference suface

6. Click OK to create the deformed surface.

The surface to deform is put in no show.

The element (identified as Wrap surface.xxx) is added to the specification tree.

Normal Surface Wrapping

3D Surface Wrapping

- When the definition surfaces (reference or target surface) are too short to allow the projection of the surface to deform, these

Q surfaces are automatically extrapolated.
The size of the resulting element may not be identical to that of the initial element, if the reference and the target surfaces do not

have the same size.
Reference and target surfaces must be mono-cell surfacic elements.
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Deforming Surfaces According to
Shape Morphing

& This command is only available with the Generative Shape Optimizer product.

#1= This task shows how to deform surfaces basing the deformation on shape morphing, that is matching each reference curve or point
! (reference elements) onto a target curve or point (target elements)

The deformation is then defined by the transformation of the reference curves or points into target curves or points.

The elements used for the deformation do not necessarily lie on the initial surface.

Several cases are presented here, from the simplest one to cases using various options. Note that whatever information is given in the
first example also applies to the following examples.

Basic shape morphing deformation
Defining a limit element
. Coupling points

Shape morphing with a fixed element

gt

Open the ShapeMorphingl.CATPart document.

Basic shape morphing deformation

'h' 1. Click the Shape Morphing icon & Shape Morphing Deformation Definition

Surface ta deform: [T

The Shape Morphing Deformation Definition dialog box

is displayed. Defarmation Elements | Lirnit Element | Coupling Paoints |
Mo | References | Targets | Conskra... | Supporks |
Remoye l fdd l

Referencs: g selection

Target:  fuo selection

Cunstraint:lpuint - I

aupport:  fnjo selection

@ Ok I - Cancell Previen I

2. Select the surface to be deformed.

rface to deform

3. Successively select the first reference element and the

first target element. -


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/ShapeMorphing1.CATPart
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4. Repeat this operation by selecting the second reference

rface to deform

element then the second target element. >
L
Shape Morphing Deformation Definition i
Surface to deform: [Surface.1
Deformation Elements | Limit: Element | Coupling Points |
Mo | References | Targets | Conskra... | Supporks |
1 Line.1 Line.2 Paink
2 Line.3 Line.4 Paink
As you select pairs of reference/target elements, the list in the
Deformation Elements tab is updated accordingly. Remave l add l

Reference: [

Targek: |Line.4

Cunstraint:lpuint - I

aupport:  frjo selection

& Cancel I Previsw I

5. Click Preview to previsualize the deformation.

The previsualization shows that:
the deformation is applied to a group of points

there is a constraints' mapping between the reference and the
target curves.
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6. Click OK to create the deformed surface.

by

The element (identified as Shape Morphing.xxx) is added to the

specification tree.

f You can apply a constraint on the target element with the associated support surface.

The combo list displays the available continuity types depending on the reference/target elements you chose.

You selected a reference and a target elements: the Point and the Tangent continuity are available.

In the case of a Point continuity, the support field is grayed.

In the case of a Tangent continuity, select a support surface so that the continuity is kept.

.

You selected only reference elements: all continuities (Point, Tangent, and Curvature) are available.

In the case of a Tangent or Curvature continuity, you do not need to select a support surface as the surface to deform is taken

into account.

Defining a Limit Element

You can define a limit curve to determine the area of the

deformation and enable the other part of the surface to remain Deformation Elerments | Limnit Element | Coupling Points

frozen. .
Here is an example using Limitl. as Limit Curve and a Tangent Limit curve:
Continuity. Conkinwity: Iﬁ

The Reverse Direction button enables to deform the surface on i Tangerk T

the other side of the limit curve. You can also click the arrow in Reverse Direckion l

the 3D geometry.

Iwifacetpedatorm

Coupling Points
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Coupling Paints |

Defarmation Elements Lirnit Elerment |

Use this tab to define coupling points in order to map reference Mo | Coupling Points |
elements with target elements. 1 Paint. 1
2 Paink, 2

,-ﬂ Points must be located on reference and target curves.

Coupling Poink:

urface to deform

L 3

You must always select successively a reference then a target element to define a pair. You cannot select all reference elements,
then all target elements for example.

b T

When several pairs of curves are selected, they must be ordered, not randomly selected

Reference and target curves can be multi-cells. Joined, blended, or matched curves, for example, can be used as reference or target

curves.
el

Shape Morphing Deformation with a Fixed Element

Some times you need to create a deformed surface in relation to another element. The shape morphing capability lets you fix an
element that can be used by another one, thus allowing you to retain a connection between elements while deforming the initial
surface.

1. Click the Shape Morphing icon @

The Shape Morphing Deformation Definition dialog box
is displayed.

2. Select the surface to be deformed.
3. Select the first reference element.
4. Click the Add button to add another reference element.

5. Successively select the second reference element then the

target element.




Generative Shape Design & Optimizer Version 5 Release 14 Page 644

6. Click OK to create the deformed surface.
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Working with the
Developed Shapes Workbench

Develop wires and points: select a wireframe contour, a revolution surface, and if needed the
developing type, point of origin, and further positioning parameters.

% Unfold a surface: select a surface to unfold, a target plane, and if needed edges to tear, the
origin and direction of the target plane.
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£l
i

Developing Wires and Points

This command is only available with the Developed Shapes product.

This task shows how to develop wires, and points, onto a revolution surface, that is to create a new wire by
mapping a wire's planar abscissa and ordinate with abscissa and ordinate within a local axis-system on a surface,

with respect to the surface's curvature.
The wire can be any curve or sketch, provided it is a manifold element. Therefore it cannot be, for example, a T or
H-shaped element.

About Developing Wires

There are three modes of developing on a surface:

1. Develop-Develop
2. Develop-Project
3. Develop-Develop inverted

the difference being in the way the points are mapped onto the revolution surface.
The following illustration shows the three developing types, based on developing the black solid wire, the two black
dotted wires representing the 1 and 2 coordinate lengths in the wire's axis-system.

. In the case of the Develop-Develop option, a given point (p) of the wire is developed on the revolution surface
by mapping its first coordinate as a curvilinear abscissa on the revolution surface (1 into 1") up to a (p") point
(represented by the light blue dotted curve), then from that (p") point reporting the other coordinate of (p) as a
curvilinear abscissa (2 into 2') along the revolution surface (dark blue dotted curve).

The resulting developed wire is the dark blue solid curve in the above illustration.

. In the case of the Develop-Project option, a given point (p) of the wire is developed on the revolution surface
by mapping its first coordinate as a curvilinear abscissa (1 into 1) onto a virtual cylinder passing through the
point on support (default or user-defined), to generate a (p") point (represented by the light blue dotted curve),
reporting the other coordinate parallel to the cylinder's revolution axis, then projecting normally from that
cylinder onto the revolution surface (light green dotted line).

The resulting developed wire is the light green solid curve in the above illustration.

. In the case of the Develop-Develop inverted option, a given point (p) of the wire is developed along the
revolution surface by mapping its first coordinate as a curvilinear abscissa on the virtual cylinder up to a (p")
point (represented by the pink dotted line), then from that (p') point reporting the other coordinate of (p) as a
a curvilinear abscissa along the revolution surface.

The resulting developed wire is the pink solid curve in the above illustration

. In the case of a Develop inverse, a given wire is developed from the revolution surface. Therefore, a point on
support needs to be specified in order to define the plane, tangent to this point, that will contain the resulting
developed wire.

As an example, if you develop any of the wires in the above illustration using their original development
method, the resulting developed wires will be the black solid curve.
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As you can see, the results differ slightly, the developed curves not ending on the same point.

E; Open the Developl.CATPart document.

E 1. Click the Develop icon E‘S

The Develop Definition dialog box is
displayed as well as the Multi-Selection
dialog box allowing to perform multi-
selection.

2. Select the wire to be developed.

By default, the plane containing this
wire is automatically computed.
However, when the wire is a line, you
need to specify a Wire plane.

3. Select the revolution surface onto which

the wire is to be developed.

Develop Definition

Wire ko develop:  ||ElRE= =ra dfaly]

Wire plane: |Mo selection

Support surface: |r~1.:| selection

() Develop-Develop

—Development method

(_! Develop-Develop inverted

® Develop-Project

(] Radiantness:

[ 1nelination:

—Development optional parameters

[ Intermediate radios: I 1

|1

|Ddeg

LC EE A

Crigin on suppork
’;:lint: | Mo selection

|:| Position 20 wire

Shaw parameters == ]

|ﬂ o |EZZ
.

Freyview I
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4. Click Preview.

The axis-systems are displayed both
on the wire's virtual plane and the
surface. These are the default axis-
systems. By default, the origin of the
support's axis-system is located at a
point on the surface where the plane is

parallel to the wire's plane.

However, it is usually more pertinent
to specify exactly the axis-systems

origin.

5. Click the Point field and select a point,
on the surface, defining the support axis-

system's origin.

The axis-systems are modified, the

support's axis-system to coincide with
the selected point, and the wire's axis-
system to retain the shortest distance

between the two axis-systems' origins.

Consequently, the resulting wire is

also modified.

6. If you check the Position 2D wire then
click the Show Parameters button to
expand the dialog box and modify the

wire axis-system's positioning.

The wire's axis-system turns green, meaning it
can be edited, i.e. change location. You can
directly move it in the geometry and the dialog
box will be updated accordingly.

Version 5 Release 14

o Position 200 wire  Hide parameters << l

Page 648

— Positioning parameters
Crigin of the wire plane
@ Origin coordinates () Origin selection

: [Ornm 2] Paint: [No selection

Y |Elrnm =

Az of the wire plane
@ Rotation angle () First awis selection

IDdeg E Direction: [Mo selection

[13 awiz inverted [ awiz inverted
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. Specify the wire axis-system's origin by either entering coordinates, or selecting a point.

. Specify the x-axis of the axis-system by either selecting a line or specifying a rotation angle in relation to the
initial lowlight position.

. Select the X-axis inverted check box to invert the x-axis orientation (while keeping the y-axis unchanged).

. Select the Y-axis inverted check box to invert the x-axis orientation (while keeping the y-axis unchanged).

You could get something like this:

If you want to go back to the initial axis-system positioning, uncheck the Position 2D wire button, and collapse
the dialog box using the Hide parameters button.

7. Click OK to create the developed wire.

The element (identified as Develop.xxx) is added

to the specification tree.

? . You can then fill in the developed wire, to
create a developed surface in one click (refer
to the Creating Fill Surfaces chapter)

. Three optional parameters are available from
the Develop Definition dialog box allowing to
apply a transformation to the wire prior to
developing it. They are illustrated below by
the developing of a square wire onto a
surface:
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1. Radiantness: allowing to specify a radial deformation ratio on the developed wire. This transformation
is defined by the distance between the axis-system origin on the revolution surface and the revolution
axis (R), and the ratio you specify in the Develop Definition dialog box.

The formulas used to define the radiantness are:

xX'= (R + y; * Ratio) * x4 / (R + y;)

Y' =y

Where:

X1 and y, are the coordinates of any point in the initial axis system of the wire to be developed

X' and y' are the coordinates the same point on the developed wire

L) t ’_J\
<
-

o o
Developing with positive radiantness value Developing with negative radiantness value
(green curve) (light blue curve)
L}

2. Inclination: the angular deviation
(d) from the default developing.

The formulas used to define the
inclination are:
X' = X; + y; tan(d)

Y'=y1
v
—
You can combine these two options to develop a \ . X
wire: !

3. Intermediate radius: a ratio is applied to the wire's coordinates along the y axis, prior to developing
it (i.e. the development operation itself is not affected, only the wire's shape is modified along y before
the development).



Generative Shape Design & Optimizer Version 5 Release 14 Page 651

- -
. o .
V V'
—————1 h————4
Developing with intermediate radius Developing with intermediate radius
value set to 2. value set to 0.5.
The square's length along y doubles. The square's length along y reduced to half its initial length..

@ Multi-selection of wires to be developed is available. Refer to Selecting Using Multi-Output.

&
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Unfolding a Surface

i\

This command is only available with the Developed Shapes product.

| .
{T} This task shows how to unfold a ruled surface.

Open the Unfold1.CATPart document.

™ 1. Click the Unfold icon 2. Unfold Definition 21

Surface to unfald ¥

Pasition | Curves ko Tear |Tra§ 4| 3

—Reference
2rigin |Default (Mone)

Direction | Defaulk (Mone)

— Target
Plane |Default (None)
Origin |Default (Mone)
Direckion |DeFauIt (Mone)

The Unfold Definition dialog box appears.

w oK Preyien I
2. Select the Surface to unfold.
The unfolded surface is previewed and flag notes display ME? COrveEs/EOges candidag to tear
candidate curves to tear (if any) in the 3D geometry. @ Curees/Edges candidate fo tear

It is positioned:

@ @ _Lrves,EJOes canddas o tear
,I'Cur,ces,,tgdges_ga::;d?da;e_cgtegp

. on the selected plane

. such as the image of the selected point on the surface to
unfold coincides with the selected point on the plane, and

. such as the image of the tangent to the selected edge on the
surface to unfold is collinear with the selected direction on
the plane.

? If you move the mouse over a flag note, a longer message giving
an accurate diagnosis is displayed.

Information on the surface to unfold displays in the dialog box:
. Origin: point on the surface to unfold. If no specific origin is selected, it is set to Default. By default, when possible, a corner of the
surface to unfold is selected.
If a target plane is defined and a projection is possible, the origin is defined as the projection of the point, selected as the origin on the

surface to unfold, onto the target plane. If not, the origin of the axis system of the target plane is selected as the default origin.
. Direction: edge of the surface whose extremity is the point. If no specific direction is selected, it is set to Default. By default, when
possible, an edge of the surface to unfold is selected.

If a target plane is defined and a projection is possible, the direction is defined as the projection of the tangent to the selected edge onto

the target plane. If not, the direction of the target plane is selected as the first direction of the axis system of the target plane.

By default an origin and a direction are selected, and the result is positioned such as this origin and its image as well as the tangent to this

direction and its image are coincident.


http://arbre1dsy/spuCXR14/Doc/online/cfysm_C2/samples/Unfold1.CATPart
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3. In the Target plane frame, select the plane on which the surface has to be unfolded (here we chose yz plane).

The plane is defined depending on the origin and the direction of the surface to unfold.

4. In the Curves to Tear tab, select as many internal and external curves or edges to tear as needed along which the surface is to be
developed, so that constraints are solved.
If no edge of the surface can be defined as candidate, an information message is issued and the Curves to Tear tab displays a list of
edges to be selected.

The selection of curves or edges to tear is optional if there is no curve or edge to tear.

[ 9 | To deselect a curve to tear, simply click on it. The selection is possible again.

Unfold using an internal edge to tear Unfold using an external edge to tear
.~ If you do not select edges to tear though you need to, a warning message is issued and the different candidates are displayed in the 3D
'\ I ' geometry.
. To select an edge candidate to tear, double-click the information tag or click the edge directly in the 3D geometry (it is highlighted in
yellow).

. To select an edge to tear, double-click the information tag or click the edge directly in the 3D geometry (it is highlighted in green).

7. Click OK to unfold the surface.

The developed surface (identified as Unfold.x) is added to the specification tree.

-~ Defining curves or points to transfer

E | Open the Unfold2.CATPart document.
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i 1. Click the Unfold icon %

The Unfold Definition dialog box appears.

Elements Transfo
2. Select the Surface to unfold. Unfolded curve. 2 Infald
Infolded curve. 10 IInFold

IInfolded curve, 130%Werke:x.:|Unfold

Urfalded cur e,

3. In the Transfer tab, select points or curves on the

surface to unfold or on the resulted unfolded surface.

4. Select the type of transformation:

o Unfold: if you selected elements on the surface to 4 | |_>|

unfold

Infolded curve =% |IJnfold j

» Fold: if you selected elements on the resulted

unfolded surface

it fransfer

5. Click Preview to see the unfolded surface and elements.

6. Click OK to unfold the surface.

The developed surface (identified as Unfold.x) is added to the

specification tree, as well as the transferred elements.

== Lnfold.2
) Folded curve. 163
.f‘:} Folded curve, 164
" Folded poink. 1

® Folded point.2

.g, . Mono- and multi-cell surfaces, as well as closed surfaces can be unfolded.
. Multi-cell surfaces and surfaces with internal loops can be unfolded.

. If no point or direction that is not linked to the edges to tear can be selected on the surface to unfold, you can split the surface to unfold
(using the Keep both sides option to retain the split element after the operation) and unfold both sides.
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/iy - Surfaces must be ruled surfaces of degree 1*N. Non ruled surfaces cannot be unfolded.
o A ruled surface is a surface that can be created by sweeping out a linear profile of degree 1 along a guide of degree N.

. Surfaces must have a null Gaussian curvature

. The origin and direction of the surface to unfold must not be located on an edge to tear.

i
P
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Working With Automotive
Body in White Templates

:,gx\ Create junctions: select two or more sections, define coupling points and tangency constraints
on these sections if needed

I+ Create a diabolo: select the seat surface, the base surface then the draft direction and the
Luii draft angle.

% Create a mating flange: select the base surface, the reference element, then define
5 parameters.

If_ﬁ. Create a bead: select the base surface, the location point, and the reference direction.

Note that creating macros on the above features is not authorized.
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Creating Junctions

,& This command is only available with the BiwW product.

1=, This task shows how to create junction surfaces between existing surfaces. These surfaces must have been created from
=7 contours (sketches, splines, and so forth) provided these are not closed.

gt

Open the Junction1.CATPart document.

1™ 1. Click the Junction icon Q Junction Surface definition d |
Ma | Section Suppark
The Junction Surface Definition dialog box is
displayed.

Zoupling Paink | Coupling Curve I

[u} | Suppark |

Remowe I Femoyve Support l

Sections coupling ITanI;IEI'IE':-f

@ o |

=
Freview I

2. Select two sections.
These can be surface boundaries or contour lying on

surfaces.

Coupling curves on which the junction surface will be
based are displayed between the two sections.

3. Select another section.

New coupling curves are now displayed.
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.~ If the sections do not present the same number of vertices, the system automatically links the coupling curves to the sections
{ ' retaining the maximum number of points.
In our example, two sections present four vertices whereas the last one present only three. The system found a solution by
linking two curves to the same vertex on the last section.

Use the Sections coupling combo list to specify if the coupling lines are to connect sections on their tangency discontinuity
points (Tangency option) or on their tangency discontinuity and curvature discontinuity points (Curvature option).

4. Click within the Coupling Point area then select a point
on the section on which you wish to redefine a new

passing point for the coupling curve.

u%'zlfhagﬁé’uinﬂ

5. Click Preview to preview the junction surface:

LT i Fointl

Ny

By default the coupling curves and the junction surface are tangent to the contour plane's normal.

6. Select a section from the list and click the surface on
which it lies to add it as a support surface to the

section, and therefore define a tangency constraint.

The coupling curves are modified so as to be tangent
to the selected surface.
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You can also specify a user-defined coupling curve rather than
an automatic one, by clicking the Coupling Curve tab, then
selecting another curve connecting two sections of the junction.

This new coupling curve either replaces an automatic one, or
results in a new computation of automatic coupling curves.

Indeed, in the following example, the user-defined coupling curve lies across the automatic ones. These are therefore
recomputed to comply with the new constraint:

Using automatic coupling curves only Recomputed automatic coupling curves when using a user-
defined coupling curve (blue curve)

7. Click OK to create the junction surface:

The element (identified as Junction.xxx) is added to the

specification tree.
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{l;} . You can select as many sections as you wish.

. There is no specific selection order. You can select sections randomly and obtain the same result.

. User-defined coupling curves must end on sections.

. You cannot use a coupling point and a user-defined coupling curve ending on this coupling point.
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Creating a Diabolo

,fﬂ This command is only available with the BiW product.

|
{T}. This task shows how to include a seat surface onto a base surface.
= . Open the Diabolol.CATPart document.
™ 1. Click the Diabolo icon ’ Diabolo Definition

Seat Surface ;. JigE= =y

The Diabolo Definition dialog box is displayed. -
Base Surface : Mo selection

Drrafk Direction |DeFauII: {Mormal)

Draft Angle : I-M E

@ 0K i - Cancell Freview I

2. Select the Seat surface.

3. Select the Base Surface.

4. Select the Draft direction.
To define this direction, you can select either a plane, a line or an axis X, Y, Z.

The draft direction is not mandatory: the default direction is the normal direction to the seat surface.

5. Select the Draft Angle.

The default draft angle value is 5 degree.

6. Click OK.

The diabolo (identified as Diabolo.xxx) is added to the specification tree.
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Diabolo with a 5 degrees as draft angle Diabolo with a 30 degrees as draft angle

i
/1% | Both seat and base surfaces must have a close contour and belong to one domain.

sl
e
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Creating a Hole

i

i\
f1h
~~ This command is only available with the Automotive BiW Template product.
sy
e This task shows how to create a hole, that consists of removing material from a body.
{+} Open the Holel.CATPart document.
" “ e .' '?
™ 1. Click the Hole icon - Hole Definition i —IEI

Found j

The Hole Definition dialog box is displayed.

Posikion | Size |

Center Paink ; m

Suppaork Surface : |N|:| selection

Cirientakion |N|:| selection

Punch direction : |DeFauIt (Mormal)

Prewiemw I

Various shapes can be created:

. round
. slot (elongated hole)
. rectangular

. square

The shape is defined on a plane and projected along a direction on the surface. In that case,
the nearest projection is used to create the hole.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Hole1.CATPart
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2. Select the shape in the drop-down list.
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3. Click a point to be the Center Point in the geometry or in the specification tree.

4. Select the Support Surface.

5. Define the Orientation to align the major axis along a direction.

‘;} You do not need to define an orientation for the round holes.

6. Define the Punch Direction.

. If the point lies on the support surface, by default it is the normal direction at the center point.

. If the point does not lie on the support surface, you must define a punch direction.

7. Click Preview to visualize the hole.

8. Define the shape dimensions.

To do so, either :

. click the value to edit (here the

rectangular length)

The Length dialog box opens to let you modify

the dimension.

. click the Size tab.

All dimensions related to the selected shape
are displayed and can be modified.

S

Lengin S
| 10mim E
@ OK

Position | Size |

Length : I 10rnrn

width | Smm

[b] (B [P

Radius I 2mm

f Here are the parameters to be defined depending on the shape hole:
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Length Width Radius

Round X
Slot X X

Rectangular X X X
Square X X

9. Click OK to create the hole.

The element (identified as Hole.xxx) is added to the specification tree.

) 44

Slot hole
Length = 30mm, Width = 15mm
Orientation = zx plane, Punch Dir. = Line.1

@

Round hole
Radius = 5mm, Punch Dir. = Default

)

Rectangular hole Square hole
Length = 40mm, Width = 10mm, Radius = 5mm Length = 15mm, Radius = 2mm, Punch Dir.
Orientation = yz plane, Punch Dir. = Default = xy plane
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*I¥/ This shape is a surface and can be used as a contact zone with another part in an assembly purpose.

=

Creating

Version 5 Release 14

a Mating Flange

i

This command is only available with the Automotive BiW Template product.
‘rI=' This task shows how to create a mating flange, in order to add a shape to a part.

Open the MatingFlangel.CATPart document.
1. Click the Mating Flange icon %

The Mating Flange Definition dialog box
is displayed.

2. Select the Base surface.

The base surface can have several faces and
internal sharp edges.

Mating Flange Definition

Mo seleckion

Base surface |

i Base surface trim

Reference element ; |I"-.I|:| selection

Feference direction :

|DEFauII: (Marmal)

Baokh sides
[] Both sides

Reference element |N|:| seleckion

Reference direction : |Default (Mormal)

Defaulk thickness

| 1rnm E
Local thickness ; I T
Rewverse Direction I FIiE Flange I
@ ok | @ cancel | preview |l
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3. Define the reference location to position the

mating flange on the base surface:

. Select a Reference element.

It can be:

o a plane or a surface.
The reference location is
computed as an intersection with

the base surface.

o acurve (as in our scenario): the

curve can be either a 3D curve or
a planar curve and must have a
projection on the base surface

along the reference direction.

. Select a Reference direction only if
the reference element is a curve.
The reference location is a curve
computed as a projection along the

direction.

In both cases, the intersection or the
projection curve must be long enough to
join the base surface boundaries.
The mating flange reference location feature is created in hidden mode and is temporarily shown during edition.
4. Define the mating flange parameters by
clicking the value to edit in the dialog box or

by clicking the manipulators in the 3D

geometry , width  margin wrap |
. Width hick *thickness
% I' ICkNeSS | direction
flange
. Margin direction

. Wrap
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5. Click Preview.

6. Define the thickness:

Default Thickness: is generally the part
thickness and is used as the default offset
value. You can define its value either by
entering a value in the field or using the

manipulators in the 3D geometry.

Local Thickness: enables you to define
multiple thickness values. They replace the
default value and can be positive, negative, or
null.

Select a sub-part of the reference element and
define its value either by entering a value in the
field or using the manipulators in the 3D
geometry.

You can select several sub-parts, each one
having its own local thickness. For each value, a
corresponding 3D dimension is created in the
3D geometry and can be edited by double-

clicking it.

In case no local value is defined, the Local
Thickness field is grayed out. Otherwise, the
corresponding sub-part and the 3D dimension

are highlighted in the 3D geometry. If you

Page 668
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select the highlighted sub-part, the local value

is deleted and the default thickness value is

used.

I|T-- The thickness that is aggregated under the mating

flange feature is the default thickness.

. The Reverse Direction button allows you to
inverse the thickness direction, according to the
orientation of the reference element.

As as consequence, the mating shape is

displayed on the other side of the base surface.

. The Flip Flange button allows you to inverse
the mating flange direction, according to its
orientation.

As as consequence, the mating shape is

displayed on the other side of the reference
gference alement

location. i

. The Base surface trim button enables you to

trim the surface with the mating flange.
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54* gESase sLrface
i

ference element

-:Ci- . The Both sides button enables to create a both-side mating flange using a second reference element.

By default, the Reference element, as well as the second Reference direction, are the same as the first

reference element and direction, but you can choose other ones.

With the same reference element With a second reference element

{1 The Flip Flange button is greyed out.

7. Click OK to create the mating flange.
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I
#,@ Mating Flange. 1

=
5 Margin
The new shape (identified as Mating Flange.xxx) is =
added to the specification tree. WI’EID
Its reference location is aggregated under the =
Mating Flange feature and can be used as an input —' Wit

for a further operation. i
— 7 Mating Flange Feference Location. 1

= .
—"I'I’uckﬂess

s
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@ Creating a Bead

i

This command is only available with the Automotive BiW Template product.

rl= This task shows how to create a bead, in order to add strength a part.
*I“ This shape is a surface and is a triangle bead shape.

M
L=}

Open the Beadl.CATPart document.

™ 1. Click the Bead icon E‘;-, . Bead Definition

Base surface : Mo selection

The Bead Definition dialog box
is displayed. Location poink ; |r'-.I|:| seleckion

Reference direction : |DEFaL|II: {Tangent)

- s I @ Cancel Freview I

2. Select the Base surface.

A The base surface must have at least one
—"internal sharp edge.

3. Select a point on the sharp edge.

4. Define a Reference direction.
By default, it is the tangent
direction to the location edge at

the location point.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/Bead1.CATPart
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) Location point
5. Define the bead parameters by

clicking the value to edit in the

amm
r‘( Height 1

3
~ / Height 2

dialog box or by clicking the

manipulators in the 3D geometry.

. Height

Width

. Width

,f.ﬂ, These values must be positive.

6. Click Preview.

7. Click OK to create the bead.
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Creating Volumes

i, The Volumes Toolbar is only available with the Generative Shape Optimizer product.

Creation of volumetric features

Volumetric features can be created in both Geometrical Set and Ordered Geometrical Set
environments and are considered as creation features.

Modification of volumetric features

Several modification features enable to modify a volumetric feature into another volumetric
feature:

Split

All fillets (but the shape fillet) : edge fillet, variable radius fillet, face-face fillet, and
tritangent fillet

All transformations: rotate, translate, symmetry, scaling, affinity, and axis to axis

Patterns: circular pattern

General Behavior

The following commands can be used with volumetric features:

Delete

Deactivate/Activate

Parent/Children

Datum mode

Reorder (note that it is not possible to reorder the volumetric feature before its parents)
Replace (a volumetric feature can only be replaced by another volumetric feature)
Show/no show

Stacking

Search: "Volumes" type

* . When working with solids and volumes, the selection of the feature prevails over the
I selection of the sub-element.
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=

LB AN (AN B

To select a sub-element, you need to

apply the "Geometrical Element" filter

x
in the User Selection Filter toolbar. You ser Selectinilisiy - )
can activate this toolbar by selecting - ('D '[::} @ ‘ @ @ ‘ %

the View -= Toolbars command and

.
)

clicking User Selection Filter.

. The icons on the left lets you filter elements according to their type (point, curve,
surface, volume)

. The next two icons correspond to the filter modes:
o @ the "Feature Element Filter" selects the whole feature whether it is a sketch,

product, pad, join, etc.

o @ the "Geometrical Element Filter" enables to sub-elements of a feature such as

faces, edges or vertices

For further information about this toolbar, refer to the Selecting Using a Filter chapter in the
CATIA Infrastructure User's Guide.

Auto-intersections can occur: all of them may not be supported.

Create extruded volumes: select a profile, specify the extrusion direction, and define the
start and end limits of the extrusion

Create revolution volumes: select a profile, a rotation axis, and define the angular limits of
the revolution volume

Create multi-sections volumes: select section curves, guide curves if needed, then enter the
required parameters

Create swept volumes: select the sub-type, then enter the required parameters

Create a thick surface: select the object to be thickened, define the offset directions and
enter offset values

Create a close surface: select the surface to be closed

Create a draft: set the Selection by neutral face selection mode or select the face to be
drafted, then enter the required parameters

Create a variable angle draft: select the face to be drafted, click as many points as you wish
and then enter the required parameters

Create a draft from reflect lines: select the face to be drafted, then enter the required
parameters


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0614.htm
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L8WAY

Create a shell: select the faces to be shelled and enter the thickness values

Create a sew surface: select the volume and the object to be sewn

Add volumes: select the volume to be added then the target volume

Remove volumes: select the volume to be removed then the target volume

Intersect volumes: select the first volume then the second volume

Trim volumes: select the volume to trim then the cutting volume



Generative Shape Design & Optimizer Version 5 Release 14 Page677

Creating Extruded Volumes

-

11*} This task shows how to create a volume by extruding a profile along a given direction.

[}
Open the ExtrudedVolumel.CATPart
document.
-
ﬁ 1. Click the Volume Extrude icon ﬁ Extruded Yolume DEﬁ"itiu-: ilil

=¥ " "] selection
The Extruded Volume Definition ) ; -
dialog box appears. Direckion: |Nn:u selection

ExErusion Lirniks

Lirmik 1: I-m

Limit: 2: | 200mm

[p] b

Reverse Direckion l

‘ﬂ a I - Cann:ell Preview I

2. Select the Profile to be extruded.

It can be either a profile or a surface.

iy The profile must be closed and planar and
must not self-intersect.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/ExtrudedVolume.CATPart
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3. Specify the Direction of extrusion.

You can select a line to take its
orientation as the extrusion
direction or a plane to take its
normal as extrusion direction.

You can also specify the direction
by means of X, Y, Z vector
components by using the
contextual menu on the Direction
area.

i & . The direction must not be tangent (locally or
not) to the profile to be extruded.

4. Enter length values or use the graphic
manipulators to define the start and

end limits of the extrusion.

5. Click OK to create the volume.

The volume (identified as Volume
Extrude.xxx) is added to the

specification tree.

=" You can click the Reverse Direction button to display the extrusion on the other side of the

selected profile or click the red arrow in the 3D geometry.

Parameters can be edited in the 3D geometry. To have further information, please refer to the
Editing Parameters chapter.
A
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Creating Revolution Volumes

-

| . . . .
ET} This task shows how to create a surface by revolving a planar profile about an axis.

Open the RevolutionVolumel.CATPart
document.

Revolve ¥olume DEfinil:iun; 7| x|

=

SE - Profile: o selection |

Rewvaolution axis: |N|:| celeckion

ﬂ 1. Click the Volume Revolve icon

The Revolution Volume Definition

Angular Limiks

angle 1; I'm Iﬁ

angle 2: |III|:|EI;| |ﬁ

‘iﬂ o I - Cancell Preyvievs I

dialog box appears.

2. Select the Profile.
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i &'. . The profile must be planar, closed or
closed on the axis of the sketch.

. There must be no intersection between
the axis and the profile. However, if the
result is topologically consistent, the
surface will still be created.

. The profile must not be perpendicular to
the revolution axis.

. If the profile is a sketch containing an
axis, the latter is selected by default as
the revolution axis. You can select
another revolution axis simply by
selecting a new line.

3. Select a line indicating the desired

Revolution axis.

It can be a line or the axis of a

sketch.

4. Enter angle values or use the graphic
manipulators to define the angular

limits of the revolution volume.

5. Click OK to create the surface.

The volume (identified as Volume
Revolve.xxx) is added to the

specification tree.
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Parameters can be edited in the 3D geometry. To have further information, please refer to the
Editing Parameters chapter.

sl

e
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¥ Creating Multi-Sections Volumes

i

I~ This task shows how to create a multi-sections volume by sweeping two or more closed
=7 section curves along an automatically computed or user-defined spine. The volume can be
made to respect one or more guide curves.

Open the VolumeLoftl.CATPart document.

I 1. Click the Multi-sections Multi-sections Yolume Definitio 7] x|

Volume icon @ Sechion Closing Point

The Multi-sections
Volume Definition dialog
box appears.

Guides | Spine | Coupling IFLEIimiI:aI:iiI 1|Ir

M= | Guide Tangent

Replace I HEmove l fdd l

Smookh parameters
[ ] anqular Correction ;| 0.5ded =
[ ] Deviation 0,001 mm =

; ii ] 4 I Freswiswy I
.

Example of a multi-sections volume defined by three planar
sections:

2. Select two or more planar

section curves.

The curves must be
continuous in point.

A closing point can be
selected for a closed


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/VolumeLoft1.CATPart
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section curves.

Example of a multi-sections volume defined by 2 planar

3. If needed, select one or sections and 2 guide curves:

more guide curves.

Guide curves must
intersect each section
curve and must be
continuous in point.

The first guide curve will
be a boundary of the
multi-sections volume if
it intersects the first
extremity of each
sections curve.

sing Pointl

Similarly, the last guide
curve will be a boundary
of the multi-sections
volume if it intersects
the last extremity of
each section curve.

-~ _You can make a multi-sections volume tangent to an adjacent volume by selecting an end
| f\? “section that lies on the adjacent volume. In this case, the guides must also be tangent to the
volume.

In Figure 2 a multi-sections volume tangent to the existing volume has been created:
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Figure
Figure 1 2

You can also impose tangency conditions by specifying a direction for the tangent vector
(selecting a plane to take its normal, for example). This is useful for creating parts that are
symmetrical with respect to a plane. Tangency conditions can be imposed on the two
symmetrical halves.

Similarly, you can impose a tangency onto each guide, by selection of a surface or a plane
(the direction is tangent to the plane's normal). In this case, the sections must also be tangent
to the volume.

4. In the Spine tab page, select the Spine check box to use a spine that is automatically

computed by the program or select a curve to impose that curve as the spine.

Note that the spine curve must be normal to each section plane and must be
continuous in tangency.

.~ In the Smooth parameters section,
I 'you can check:

. the Angular correction option
to smooth the lofting motion
along the reference guide
curves. This may be necessary
when small discontinuities are
detected with regards to the
spine tangency or the reference
guide curves' normal. The [ ] angular Correction @ |0.5d20 H
smoothing is done for any
discontinuity which angular e =
deviation is smaller than 0.5 | Deviation : 0.001mm H
degree, and therefore helps
generating better quality for the
resulting multi-sections volume.

Smookh parameters

. the Deviation option to
smooth the lofting motion by
deviating from the guide
curve(s).
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5. It is possible to edit the
multi-sections volume
reference elements by first
selecting a curve in the
dialog box list, or by
selecting the text on the
figure, then choosing a

button to either:

remove the selected curve

. replace the selected curve by

another curve

add another curve

More possibilities are available with
the contextual menu and by right-
clicking on the red text or on the
object. For example, it is possible
to remove and replace tangent
volumes and closing points.

Version 5 Release 14

- - =

iCenter graph

Reframe on

Hide/[Sho
Properties

iother Selection, ..

Replace

Femove

Replace Tangent
REemove Tangent
Computed Tangent
Edit Closing Paink
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Remove Closing Poink
fdd Before

fdd Afker

Add
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6. Click OK to create the multi-sections volume.

Version 5 Release 14

2 x|

M* | Seckion Tangent | Closing Poink
1 Circle.” = 4
& (Circle, Replace h
Femove
Guides Replace Tangent o I k
e | Guid Femove Tangent I
Computed Tamgent
Zreate Closing Poink
Replace Closing Poink
-—REE Femove Closing Point —l
Smooth pa
Add
L] Angular ¢ E
Add After
Deviaki
L] Deviatior Add Before E

@ oK l - Cancell

Prewigm l

Page 686

The volume (identified as Multi-sections Volume.xxx) is added to the specification

tree.

For further information about the other tabs, please refer to the Creating Multi-Sections

Surfaces chapter.
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& Creating Swept Volumes

{T} This task shows how to create swept volumes that use an explicit or an implicit circular profile.

You can create a swept volume by sweeping out a closed profile in planes normal to a spine curve while taking other user-
defined parameters (such as guide curves and reference elements) into account.

Explicit Profile

The following sub-types are available:
. With reference surface

. With two guide curves

. With pulling direction

it

Open the VolumeSweepl.CATPart document.

E 1. Click the Volume Sweep icon ﬁ

The Swept Volume Definition dialog box appears.

2. Click the Explicit profile icon, then use the drop-down list to choose the subtype.

With reference surface

. Select the Profile to be swept out (DemoProfilel). Swept Yolume Definition 7] x|

. Select a Guide curve (DemoGuidel). Prafile kype: Iﬁ‘ dl

Subtype: IWith reference surface j

O 1o selection |

Guide curve: |I"-J|:| selection

. Select a surface (by default, the reference surface is the

mean plane of the spine) in order to control the position

of the profile during the sweep.

o o ) Surface: |DeFauIt {mean plane)
Note that in this case, the guiding curve must lie
. e : | Ode =]
completely on this reference surface, except if it is a Angle: I 4 .I‘E‘Ll
plane. You can impose an Angle on this surface. — Optional elsments

[ Projection of the guide curve as spine

Spine: |N|:u selection

Relimiter 1: Mo selection

Sweep profie pl Relimiter 2: |Mo selection
Smookh sweeping
[ angular correckion: | 0.5d=g =]
Default referan d |
[ ] Deviation from guide(s): |IZI.IIII]1mm

Positioning parameters

Sween end pla [ Position profile  Show parameters == ||

- I ”a Cancel I Previey I
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With two guide curves

Swept Yolume Definition Eed o

. Select the Profile to be swept out (DemoProfilel).
Frifile kype: @ é

. Select a first Guide curve (DemoGuidel).

Subtype: IWith bwo guide curves j

Profile: [Ho selection |

. Select a second Guide curve (DemoGuide2).
Guide curve 1: |I"-J|:| selection

Guide curve 2 |Nn:| seleckion

Anchoring bype: ITw-:u poinks j

- anchar point 1: |N|:| seleckion

- Anchor poink 2 |h||:n seleckion

— Cptional elements

Spine: Mo selection

Felimiter 1: INl:n selection

Lide cLrve 2 Relimiter 2: Mo selection

amooth sweeping
L] Angular correction: I':'-5'2|E'§l

] Deviation From guideds): IEI.EIIIIImm

Positioning parameters
[ Position profile  Show parameters == ]

Prewiem I

With pulling direction

The With pulling Direction subtype is equivalent to the With reference surface subtype with a reference plane normal to the
pulling direction.

. Select the Profile to be swept out (DemoProfilel).
. Select a first Guide curve (DemoGuidel).

. Select a Direction (xy plane)
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Swept Yolume Definition 7] x|

Sweep profie pl Profile bype: I?@

il alwu =Pl "ith pulling direction

(s

O 1o election |

Guide curve: |I"-J|:| selection

Direction: |N|:| seleckion

|':'||-I|;|E: I DdEg E Law, ., I

Sweep end pla

— Cptional elements

[] Projection of the guide curve as spine

Spine: Mo selection

Relimiter 1: |No selection

Relimiter 2: |N|:u selection

amooth sweeping
L] Angular correction: I':'-5'2|E'§l

] Deviation From guideds): IEI.EIIIIImm

Positioning parameters

U] Position profile  Show parameters == I

@ oK I @ Cancel | preview |

Circular Profile

The following subtypes are available:
. Center and two angles

. Center and radius

ﬁ Open the VolumeSweep2.CATPart document.

E 1. Click the Volume Sweep icon ﬁ

The Swept Volume Definition dialog box appears.

2. Click the Circle profile icon, then use the drop-down list to choose the subtype.

Center and two angles

. Select a Center Curve (DemoCurvel) and a
Reference curve (DemoCurve?2).

-‘i"'. Angles cannot be modified and have fixed values, that is O
deg and 360 deg.
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Swept Yolume Definition ed A

Prafile bype: glé

Subkype: |EE =R = e =
Mandatory elements

Center curve: [

Reference curve; |N|:| selection

eference curve

— Cptional elements

Spine: |N|:u selection

Relimiter 1: |No selection

Felimiter 2: INl:n selection

[] Use fixed radius: I':'ITIITI Law, .. I

Smooth sweeping

[ Angular carrection: I':'-Edﬂ';l
L] Deviation fram guide(s): IEI.EIDImm
_— @ ok | @ cancel | Preview |
Center and radius
. Select a Center Curve (DemoCurve2) and enter a Swept Yolume Definition

Radius value (10mm).

Profile bype: glé

Subkype: ICenter and radius j
Mandatory elements

Center curve: (RS =y
Fadius: IUITIITI 2 Law... I

Spine: Mo selection

Sweep start pl

— Dptional elements
e CLre

Relimiter 1: |N|:u selection

Relimiter 2: |MNo selection

Smooth sweeping

[ Angular correction: I':'-Edﬂ';l
Sweep end pl

] Deviation from guide(s): IEI.EIDImm

Presiew I

For further information about the optional elements, please refer to the Creating Swept Surfaces Using an Explicit Profile and
Creating Swept Surfaces Using a Circular Profile chapters.
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Creating a Thick Surface

:1-}- This task shows you how to add material to a surface in two opposite directions.

1 Open the ThickSurfacel.CATPart document.

ity

= h ' 1. Select the surface you wish to thicken,

that is the extrude element.

Thicksurface Definition

First Ciffset: m E
Second Offset: I Orirn =

iObject to offset: |N|:| seleckion

Rewverse Direckion I
w Cancel I Preview I

2. Click the Thick Surface icon @

The ThickSurface Definition dialog box

opens.

In the geometry area, the red arrow that
appears on the extrude element indicates the
first offset direction. If you need to reverse

the arrow, just click on it or click the Reverse

Direction button in the dialog box.

3. Enter 10mm as the First Offset value
and 6mm as the Second Offset

value.
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4. Click OK.

The surface is thickened. The
operation (identified as
ThickSurface.x) is added to the

specification tree.

Note that the resulting feature does
not keep the color of the original
surface, but is displayed in purple

indicating it is a volume.

e
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Creating a Close Surface

2 This task shows you how to close surfaces.

%

¥,

Open the CloseSurfacel.CATPart document.

il

ﬂ 1. Select the surface to be closed.

2. Click the Close Surface icon @
Object to close: |Trim.3

The CloseSurface Definition dialog box opens.

W Cancel I

3. Click OK.

The surface is closed. The operation (identified
as CloseSurface.x) is added to the

specification tree.

Note that the resulting feature does not keep

the color of the original surface, but is

displayed in purple indicating it is a volume.
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& Creating a Draft

i

Drafts are defined on molded parts to make them easier to remove from molds.
There are two ways of determining the objects to draft: either by explicitly selecting the object

or by selecting the neutral element, which makes the application detect the appropriate faces
to use.

This task shows you how to create a basic draft by selecting the neutral element.

Open the Draftl.CATPart document.

1. Click the Draft Angle Draft Definition 2 ilil

i f th
con @ rom the Draft Type: Ii al

Volume drafts sub-

Suppork: |N|:| seleckion
toolbar.
Angle : |5'2|E';I =
The Draft Definition dialog box ~ Faceis) ta draft: Mo selection

is displayed and an arrow r
appears on a plane, indicating [] Selection by neutral Face

the default pulling direction. —Meutral Element
This dialog box displays the ) - .
constant angle draft option as  [3&l&ction: & IMo selection @

activated. If you click the icon £

to the right, you then access Propagation: Mone j
the command for creating —Pulling Direction
variable angle drafts.

Pulling Direction IF'uIIing Direction

[] Controlled by reference

Moare == I

@ Ok I - Cancell Presview
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2. Check the Selection
by neutral face option
to determine the

selection mode.

3. Select the upper face
as the neutral element.
This selection allows
the application to
detect the face to be

drafted.

The neutral curve is
displayed in pink. The

faces to be drafted are

in dark red.

The Support field is
filled with the volume
owning the selected

face.

4. Set the Propagation option:

. None: there is no propagation

. Smooth: the application integrates the faces propagated in tangency onto the
neutral face to define the neutral element.
For more about the neutral element, refer to A Few Notes about Drafts.

5. Define the Propagation option..

By default, it is normal to the neutral face and is displayed on top of the part.
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The Controlled by reference option is now activated, meaning that whenever you
will edit the element defining the pulling direction, you will modify the draft
accordingly.

Note that when using the other selection mode (explicit selection), the selected
objects are displayed in dark pink.

6. The default angle value
is 5. Enter 7 degrees as

the new angle value.

The application
displays the new angle

value in the geometry.

7. Click Preview to see

the draft to be created. |

It appears in blue.

8. Click OK to confirm the

operation.

The element (identified
as Draft.xxx) is added
to the specification

tree.

=", For further information about drafts, refer to the Creating Basic Drafts and Creating Drafts with
Parting Elements chapters in the Part Design documentation.
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& Creating a Variable Angle Draft

Drafts are defined on molded parts to make them easier to remove from molds.
There are two ways of determining the objects to draft: either by explicitly selecting the object
or by selecting the neutral element, which makes the application detect the appropriate faces

to use.

Sometimes, you cannot draft faces by using a constant angle value. This task shows you an
another way of drafting: by using different angle values.

Open the Draftl.CATPart document.

1. Click the Draft Angle icon
& from the Volume drafts

sub-toolbar.

As an alternative, you can use the
Draft Angle command @ then

click the Variable Angle Draft icon
@ available in the dialog box. For

more information, see Creating a
Draft.

The Draft Definition dialog box
appears, displaying the variable
angle draft option as activated. If
you click the icon to the left, you
then access the command for
performing basic drafts.

2. Select the Face to draft.

Draft Definition 2]

Draft Tywpe: ﬁ Iﬁ

Suppork: |N|:| seleckion

angle : m

Facels) ko draft: Mo selection

=
B
Poinks | Mo selection @
B

— Meutral Elerment

Selection: & | Mo selection
Propagation: INu:une j

— Pulling Direction

Pulling Direction |F'|_|Iliru;| Direction

[ controlled by reference

More == I

w K - Cancell Prewview I
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Multi-selecting faces that are not
L2/ continuous in tangency is not
allowed for this command.

3. Select the upper face as the
Neutral Element.
An arrow appears on the
part, indicating the default
pulling direction. The
application detects two
vertices and displays two
identical radius values.
The Support field is filled
with the volume owning the

selected face.

4. Increase the Angle value:
only one value is modified

accordingly in the geometry.

5. To edit the other angle
value, select the value in the
geometry and increase it in
the dialog box. For instance,

enter 9.

Alternatively, double-click this value
to display the Parameter Definition
dialog box, then edit the value.

Version 5 Release 14

Parameter Definition

'u'aluel-ﬁ E

o oK I ﬂCanceII

Page 698
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6. To edit the other angle
value, select the value in the
geometry and increase it in
the dialog box. For instance,

enter 9.

7. Click Preview to see the

draft to be created.

8. Click the Points field to add

a point.

9. Click a point on the edge.

10. Enter a new angle value for
this point: for example,
enter 17. The new radius

value is displayed.
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11. Click OK to confirm the

operation.

The element (identified as
Draft.xxx) is added to the

specification tree.

i . - For further information about drafts, refer to the Creating Basic Drafts and Creating Drafts with
|_f Parting Elements chapters in the Part Design documentation.

e
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@ Creating a Draft from Reflect Lines

~I~, This task shows you how to draft a face by using reflect lines as neutral lines from which the

17 resulting faces will be generated. In this scenario, you will also trim the material to be created
by defining a parting element.

g Open the VolumeDraft2.CATPart document.

™ 1. Click the Draft Reflect Line icon | bikkiidbiabhaadaaa L e 4
& from the Volume drafts sub- Suppark: |I"-.I|:| celeckion

Facels) to draft: Q== =ealay]

The Draft Reflect Line Definition dialog box
is displayed and an arrow appears,
indicating the default pulling direction. The
default direction is normal to the face.

Pulling Direction

Pulling Direction |F‘|_|||iru;| Direckion

[] Controlled by reference

Moare = = I
Freview I

+ . Clicking the arrow reverses the direction.

2. Select the cylinder.
The application detects one reflect
line and displays it in pink. This
line is used to support the drafted

faces.

The Support field is filled with the

volume owning the selected face.


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/VolumeDraft2.CATPart
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. Enter an angle value in the Angle
field. For example, enter 11. The

reflect line is moved accordingly.

. Click Preview to get an idea of

what the draft will look like.

. Click More==> to access further

options.

. Check the Define parting
element option and select plane

zx as the parting element.

. Click OK to confirm the operation.

The element (identified as
Draft.xxx) is added to the

specification tree.

Version 5 Release 14
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—Parting Element

[ ] Define parting element

Selection: |N|:| selection

Lirniting Elernent(s): IND celection
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. - For further information about limiting elements, refer to the Creating Basic Drafts chapter in
the Part Design documentation.
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& Creating a Shell

rl~, Shelling a feature means emptying it, while keeping a given thickness on its sides. Shelling
i may also consist in adding thickness to the outside. This task shows how to create a cavity.

Open the VolumeShelll.CATPart document.

™ 1. Click the Shell icon ﬁ Shell Definition 2=l
The Shell Definition dialog ~ >/PPOrE Yolume: IMo selection
box is displayed Defaulk inside thickness: I-m H
Default outside thickness: |Elmrn |ﬁ
Faces to remowve:; Mo seleckion EI

Cther thickness faces:  |Mo selection @

@ OK I liCann:eIl

2. Select the Face to

remove.

The Support Volume field
is filled with the volume

owning the selected face.

3. Enter 15mm in the
Default inside thickness

field.
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4. Click OK.

The feature is shelled: the
selected face is left open.
This element (identified as
Shell.xxx) is added to the

specification tree.

5. Double-click the shell to

edit it.

6. Click the Other thickness

faces field.

7. Double-click the thickness
value displayed on this
face.

10. In the dialog box that
appears, enter 10mm and

click OK.

The length between the

selected face and the shell

is 10mm.

= . For further information about shells, please refer to the Creating Shells chapter in the Part
Design documentation.
ey
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o Creating a Sew Surface

I~ Sewing is a Boolean operation combining a surface with a body. This task shows you how to
& add or remove material by modifying the surface of the volume.

g 1 Open the VolumeSewl1.CATPart document.

3 H ; 1. Click the Sew Surface icon & Sew Surface Definition

wloe: [P
The Sew Surface definition dialog box is

Object ko sew: |Ma selection

displayed.

Faces to remove: |N,:, selection

[ ] Intersect body
' Simplify geometry

o !Icm:[

2. Select the sewing Volume (here Add.1).

3. Select the Object to sew onto the

volume (here Join.1).

With topology simplification


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/samples/VolumeSew1.CATPart
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Keep the Simplify geometry option active.
Using this option, if in the resulting volume
there are connected faces defined on the same
geometric support (faces separated by smooth
edges), these faces will be merged into one

single face.

Arrows appear indicating the side where
material will be added or kept. Note that clicking
an arrow reverses the given direction.

The arrows must point towards the volume.

4. Click OK.

The surface is sewn onto the body. You
may notice that the bottom of the

volume is made of one single face.

This element (identified as
SewSurface.xxx) is added to the

specification tree.
Click OK.

5. To see the simplification, just hide

Join.1.

Without topology simplification
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6. Double-click SewSurface.1 in the
specification tree to edit it and
deactivate the Simplify geometry

option.
7. Click OK.

The bottom of the volume is made of
three connected faces. The smooth
edges resulting from the sewing appear
because no topological simplification has

been performed.

I ' For more information about the Intersect body option, please refer to the Sewing Surfaces

chapter in the Part Design documentation.
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Adding Volumes

| . , .
{T} This task shows how to add a volume to another volume, that is uniting them.

Generative Shape Design & Optimizer

Open the AddVolumel.CATPart document and make sure Geometrical Set.2 is the current

body.
This is your initial data: the Add part is composed of three geometrical sets.

&l add
= 24wy plane

il

=2 vz plane

= - zx plane

— i PartBody

.\ Geometrical Set, 1
- Sketch, 1

S Fill 1

- Extrude.4

b Thicksurface. 1
- Extrude. 2

- Sketeh, 2

“ . EdgeFillet. 2
- Closesurface, 1

.\ Geometrical Set, 3
i Sketeh, 2

- Extrude.3

&l Thicksurface.z

7
1. Click the Add icon E from the Volumes operations sub- _ —IEI

toolbar. Mo selection
To: |Mo selection

After: |ro selection

w Ok I ﬂCanceII

=

The Add dialog box opens.
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2. Select the volume to operate (ThickSurface.2).
3. Select the destination volume (CloseSurface.1).

4. Select a destination body after which the added volume will be located.
If the Geometrical Set or the Ordered Geometrical Set is current, the After field is

valuated with the current body and will be located after its last feature.

5. Click OK.

The operation (identified as Add.xxx) is added to the specification tree.

The specification tree and the Add part now look like this:

&l add

= =4y plane

=~ vz plane

= - zx plane

— 3 PartBody

== Geometrical Set, 1
Fi5ketch, 1
SFill 1

#= . Extrude.d
H Thicksurface. 1
- Extrude.z
s Sketch, 2
“ . EdgeFillet. 2
& CloseSurface. 1
48 Add. 1
=51 Geometrical Set.3
4 Sketch, 2
t - Extrude.3
£ ThickSurface, 2

You will note that:
. the material common to ThickSurface.2 and CloseSurface.1l has been removed,

. both volumes keep their original colors.
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/1« Multi-selection is not possible.
L=

. You cannot edit the Add operation.
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Removing Volumes

:_1-}- This task illustrates how to remove a volume from another volume.

1 Open the RemoveVolumel.CATPart document.

ity

This is your initial data: the Remove part is composed of two geometrical sets.

%Remwe
vt Reference Elements

£ wy-plane

£ wz-plane

£ ze-plane
—{E"} PartBody
3~ 2L Geometrical Set. 1

-+ Extrude.1

&/ CloseSurface, 1
% Sketeh. 1

== % Geometrical Set.2
" Sketch. 2

: .*.'ﬂ Extrude, 2
i:,-:“ Closesurface. 2

] >
from the Volumes —IEI

operations sub-toolbar. Remove IR iy

i ' 1. Click the Remove icon

From: Mo selection

After:  [no selection

lHﬂ Ik I Cancel

The Remove dialog box opens.
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2. Select the volume to remove (CloseSurface.2).
3. Select the volume from which it is removed (CloseSurface.l).

4. Select a destination body after which the removed volume will be located.
If the Geometrical Set or the Ordered Geometrical Set is current, the After field is

valuated with the current body and will be located after its last feature.

5. Click OK.

The operation (identified as Remove.xxx) is added to the specification tree.

The specification tree and the Remove part now look like this:

Rernowe

-

R
vt Reference Elements

£ wy-plane

£ wz-plane

£ zr-plane
—5‘:"} PartBody

3~ 2L Geometrical Set. 1

- Extrude.1

s Closesurface. 1
" Sketeh, 1

®- 5 Geometrical Set.2
% Skatch.2

. .*.'” Extrude.2
%f,f' Closesurface, 2

'LE Femove, 1

i & . Multi-selection is not possible.

. You cannot edit the Remove operation.
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Intersecting Volumes

:;.I'l-l_The material resulting from an intersection operation between two volumes is the material shared
*I. by these volumes. This tasks illustrates how to compute two intersections.

g: 1 Open the IntersectVolumel.CATPart document.

. This is your initial data: the Intersect part is composed of three geometrical sets.

EEJ Inkersect

=27 w0y plane
—.=7 vz plane
—.=7 7 plane
—@F‘artﬁndy
#%Genmetrical Set.1

A Sketch, 1
& Extrude.1

< EdgeFillet. 1
& CloseSurface. 1
=& Geometrical Set,2
“HAckatch.z

-+ Extrude.2

& CloseSurface. 2
=55 Geometyical Set, 3
A sketch.3

~: Extrude.3

% CloseSurface. 3
7
I from the Volumes m 2 x|

Intersect R eg===tuauy]
Tou

ﬁ J 1. Click the Intersect icon s

operations sub-toolbar.

|Mo selection

Aftert  |no selection

@ ok | |[cancel

The Intersect dialog box opens and to lets you determine

the second body you wish to use.
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2. Select the volume to intersect (CloseSurface.3).
3. Select the volume to be intersected with (CloseSurface.l).

4. Select a destination body after which the intersected volume will be located.
If the Geometrical Set or the Ordered Geometrical Set is current, the After field is

valuated with the current body and will be located after its last feature.

5. Click OK.

The operation (identified as Intersect.xxx) is added to the specification tree.

The specification tree and the Intersect part now look like this:

?@Intersect
=27 w0y plane
—.=7 vz plane
=.=7 7 plane
—ﬁPartEDdy
s~y Geometrical Set, 1
#~ 7 Sketch, 1
-x Extrude.1
t < EdgeFillet. 1
& CloseSurface. 1
s-ns Geometrical Set. 2
# Skekch, 2
t--.r_: Extrude.2
&~ CloseSurface.2
'_F-s.ui trical St 3
I?ﬁ Sketch, 3
-: Extrude.3

i CloseSurface.3
.Jﬁ Inkersect.l

& . Multi-selection is not possible.

. You cannot edit the Remove operation.
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“ Trimming Volumes

:fll. This task shows how to trim a volume to define the elements to be kept or removed while
%</ performing the union operation.

g . Open the TrimVolumel.CATPart document and make sure Geometrical Set.2 is the current
=_. body.

This is your initial data: the Trim part is composed of two shells contained in one geometrical
set.

#.l:‘:“-: E ! . |i !
L7 gketch, 1
o Extrude.1
:F;F Yaolume Exkrude. 1

—&F shell. 1

I:,-“ Sketch, 2
:Fé;i'f Yolume Exkrude. 2

— & shell.z

() 1. Click the Union Trim icon Trim Definition i —IEI
from the Volumes operations sub- % Trim valume
toolbar. Yolume ko trim: (RS ey

. . Cutting volume: Mo selection
The Trim Definition dialog box

Faces to remove: |N|:| selection
opens.

Faces ko keep:  |Mo selection

‘ﬂ )4 I Frewien I

2. Select the Volume to trim, i.e.

Shell.2.
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3. Select the Cutting Volume, i.e.

Shell.1.

4. Click the Faces to remove field

and select Shell.2 's inner face.

The selected face appears in
pink, meaning that the

application is going to remove it.

5. Click the Faces to keep field and

select Shell.1 's inner face.

The selected face appears in light
blue, meaning that the

application is going to keep it.

& Faces to remove and Faces to keep must belong to the same volumes as the selected

Volume to trim and Cutting volume.
{  Clicking the Preview button lets you check if your specifications meet your needs or not.

6. Click OK to compute the material to be removed.

The operation (identified as Trim.xxx) is added to the specification tree.

The specification tree and the Add part now look like this:
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L s .
o e —
T-J‘ Sketch, 1
oo Extrude. 1
H'Q Yolume Extrude, 1

|—§“ Shell. 1
5% Shatch, 2
i':e:a:é‘- Yolume Extrude, 2

£ ohell, 2

58 Trim. 1 ishell. 2 shell, 13

. Avoid using input elements that are tangent to each other since this may result in
)
- geometric instabilities in the tangency zone.

As much as possible, avoid selecting volumes trimmed by the operation. In some cases,
defined trimmed volumes have the same logical name: the application then issues a
warning message requiring a better selection.
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Generative Shape Design Interoperability

Optimal CATIA PLM Usability for Generative Shape Design
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¥ Optimal CATIA PLM Usability for
Generative Shape Design

#1=+ When working with ENOVIA V5, the safe save mode ensures that you only create data in CATIA
=7/ that can be correctly saved in ENOVIA. Therefore, in interoperability mode, some CATIA V5
commands are grayed out / hidden in the Generative Shape Design workbench.

ENOVIA V5 offers two different storage modes: Workpackage (Document kept - Publications
Exposed) and Explode (Document not kept).

In Generative Shape Design workbench, when saving data into ENOVIA V5, the global

transaction is guaranteed but only if the target is in Workpackage mode. All Generative Shape
Design commands are thus available at all times in this mode.

- To ensure seamless integration, you must have both a CATIA and ENOVIA session running.

“ 'a-{ &
"n"L
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Workbench Description

This section contains the description of the icons, menus and Historical Graph that are specific to the CATIA - Generative
Shape Design workbench, which is shown below.

You can click the hotspots on this image to see the related documentation.
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Menu Bar

Select Toolbar
Wireframe Toolbar
Surfaces Toolbars
Operations Toolbar

Law Toolbar
Tools Toolbar
Generic Tools Toolbars
ReplicationToolbar
Selection Filter Toolbar
Advanced Surfaces Toolbar
Developed Shapes Toolbar
Volumes Toolbar
BiW Templates Toolbar
Historical Graph
Specification Tree
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Generative Shape Design Menu Bar

The various menus and menu commands that are specific to Generative Shape Design are described
below.

Start File Edit View Insert Tools Windows Help

Tasks corresponding to general menu commands are described in the Infrastructure User's Guide.

Edit

Please note that most of the edit commands available here are common facilities offered with the
Infrastructure.

The specific Generative Shape Design edit commands depend on the type of object being edited:
Geometrical Set, Linear Geometrical Set or other entity.

Command...

Undo

Repeat

Update

Cut

Copy
Paste

Paste Special...

Delete

Search...

Selection Sets...

Selection Sets Edition...

Find Owning Selection
Sets...

Links...

Properties

Description...

Cancels the last action

Repeats the last performed
action

See Updating Your Design

See Copying and Pasting

See Using the Paste Special...
Command

See Deleting Geometry

Allows searching and selecting
objects

Allows to define and modify
selected objects as sets

Manages links to other
documents. See Editing

Document Links

Allows displaying and editing
object properties
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L4790 Undo Empty selection Chrl+2
Ilj Repeat Chrl+
& Updte Chrl+L
T Chel+x
oy kel
T2, Paste Chrl+y
Paste Special...
Delete Del
ﬁ Search Ckrl+F
=1=} g
B Selection Sets. .. Zkrl+G
EE—EJ Selection Sets Edition, ..
%? Find Cwining Selection Sets. ..
=" Links. .
Propetties Alk+Enker

Qther Selection. . .

B Scan or Define In Woaork Object...

% Change Body. ..

Version 5 Release 14

IOther Selection...

Scan or Define in Work
|[Object...

IChange Body...

Edit Inputs...

Activate
Deactivate

Change Body...

AutoSort

Reorder Children
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See Selecting Using the Other
Selections... Command

See Scanning a Part and
Defining In Work Objects

Allows Managing Geometrical
Sets

Allows to edit the object
inputs and parameters. Refer
to the chapter Creating a User
Feature in the Product
Knowledge Template User's
Guide.

See Deactivating Elements

Allows Managing Geometrical
Sets

Allows to reorder the
Geometrical Set's children
according to the logical
construction order

See Editing Definitions
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Edit Inputs...

{1} Activate
{ ) Deactivate
% iZhange Body. ..
AukoSort
Reorder Children

l{}, Creake Sroup...

Version 5 Release 14

Create Group
Show Components
Hide Components

Reset Properties
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Allows Managing Groups
See Hiding/Showing
Geometrical Sets

Allows resetting object

Show components

Hide components

Reset Properties

Insert

For...
Body...

Body in a Set...

Geometrical set...

Ordered

Geometrical Set...

Sketches

AXis System...
Wireframe
Law

Surfaces
Volumes
Operations
Constraints

Annotations

properties

See...

Refer to Inserting a New Body in the
Part Design User's Guide

Inserting a Body into an Ordered
Geometrical Set

Managing Geometrical Sets

Managing Ordered Geometrical Sets
Refer to the Sketcher User's Guide
Allows the creation of local axis-system
Insert -> Wireframe

See Creating Laws

Insert -> Surfaces

Insert -> Volumes

Insert -> Operations

Insert -> Constraints

Insert -> Annotations
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Tools  Window  Help

@ iOrdered Geometrical Set...

Sketches r

}. &xis Svskem, ..

Wirefrarme r
Lauy 3
Surfaces r
Yolumes r
Ciperakions r
i_onskrainks k
Annotations k
Yiews /! dnnotation Planes k
Analysis 3
Advanced Replication Tools r
Knowledge Templates r

Eéﬁ, Instantiate From Document. ..

%ﬁ. Instantiate From Selection. ..

Advanced Surfaces r
Developed Shapes r
Biv' Templates k
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Views/Annotation

Insert -> Views/Annotation Planes
jPlanes

Analysis Insert -> Analysis

Advanced
Replication Tools
Knowledge
Templates

Instantiate From
IDocument...

Insert -> Replication Tools
Insert -> Knowledge Templates

Instantiating PowerCopies

Allows the creation of part templates.
Instantiate From Refer to the chapter Creating a Part
Selection... Template in the Product Knowledge
Template User's Guide.

Advanced Insert -> Advanced Surfaces
Surfaces

|Developed Insert-> Developed Shapes
Shapes

IBiw Templates Insert -> BiW Templates

Insert -=> Wireframe

For...

Point...

See...

Creating Points


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0202.htm

Generative Shape Design & Optimizer

= Paoink, ..

f.r'f:\_.. Exkrermurm. ..
s

i ExkremumPaolar, ..

/ Line. ..

I :
i Bxis. ..

£ Paline. ..

~— Plane...

w

—. Projection, ..

L—
EJ__.;. Combinge, ..
-~
O ReflectLine. .,
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Extremum...

Extremum
Polar...

Line...
AXIS...
[Polyline
[Plane...
[Projection...

ICombine...

Parallel
Curve...
3D Curve
Offset...

Circle...

corner...

Connect
Curve...

Conic...
Spline...
[Helix...
Spiral...

Spine...

Insert -> Surfaces

For...

Extrude...
Revolve...
Sphere...

Cylinder...

Offset...

IReflect Line...

Intersection...
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Creating Extremum Elements
Creating Polar Extremum Elements
Creating Lines

Creating an Axis

Creating Polylines

Creating Planes

Creating Projections

Creating Combined Curves
Creating Reflect Lines

Creating Intersections

Creating Parallel Curves

Creating a 3D Curve Offset
Creating Circles

Creating Corners

Creating Connect Curves

Creating Conic Curves

Creating Splines

Creating a Helix

Creating Spirals

Creating a Spine

See...

Creating Extruded Surfaces
Creating Revolution Surfaces
Creating Spherical Surfaces
Creating Cylindrical Surfaces

Creating Offset Surfaces
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-Q‘fm Extrude. .. \C/)?frsigslf Creating Variable Offset Surfaces
%E Revalve... g?fl;%? Creating Rough Offset Surfaces
9 Sphere... Sweep... Creating Swept Surfaces
@ Crlinder... g\(/jvzpetpive Creating Adaptive Swept Surfaces
ﬁ? Offset... Fill... Creating Fill Surfaces
g Variable Offset... gﬂljj:;;—c:s(_:‘ections Creating Multi-Sections Surfaces
"f&: = Rough Offset.., _

IBlend... Creating Blended Surfaces
@ SWERD, .,
ﬁy Adaptative Sweep...
% Mulki-sections Surface...
':.-r:j Blend...
Insert -> Volumes

|For... See...
% Yolume Extrude...

Volume Creating Extruded Volumes
%,g Yolume Revolve... [Extrude...

Volume . .

Creat Revolution Vol
a Mulki-sections Yolume. .. Revolve... reafing revolution volumes
g volume Sweep \I\;I(;Jlljlr;seectlons Creating a Multi-Sections Volume
- Volume :

a Thick Surface. .. Sweep... Creating a Swept Volume
0 Close Surface. .. Thick Surface...Creating a Thick Surface

IClose Surface...Creating a Close Surface
i Draft. ..

|Draft... Creating a Draft
ﬂ Draft Yariable angle. .. i
ﬁ ELZﬁteva”able Creating a Variable Angle Draft

Draft Reflect line. ..

Ei';]a;t Reflect Creating a Draft from Reflect Lines
0 Shell... Shell... Creating a Shell
ﬂ Sew Surface... Sew Surface... Creating a Sew Surface
a add, .. Add... Adding Volumes
@ Remowve. .. [Remove... Removing Volumes
(ﬁ Inkerseck. .. Intersect... Intersecting Volumes

@ Limian Trirm. . . IUnion Trim Trimming Volumes
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Insert -> Operations

(e
g i_urve Smoakh, .
'&? LInkrirm, ..

E Disassemble. ..

7% st ..
Trirm. ..

¢ 1 Boundary.,.

@ Extract...

% Multiple Edge Extract...

%) shape Fillt. ..

ﬁﬁ Tritangent Fillet., ..

uﬂ Translate. ..
EE] Rotate. ..
o

m Syrnrmekry. .,
:ﬂ: Scaling...
& affinicy...

J_J_ Bxis To &xis...

@ Extrapolate. ..

4‘} Inwert Qrienkation. .,

th¢_7)I“-.Iear...

For...
Join...

Healing...

ICurve
Smooth...

jUntrim...

Split...
Trim...
Boundary...

|[Extract...

Multiple Edge

|[Extract...
Shape Fillet...
|[Edge Fillet...

VVariable Fillet

Face-Face
Fillet...

Tritangent
[Fillet...

Translate...
|[Rotate...
Symmetry...
Scaling...

Affinity...

|[Extrapolate...

Invert
orientation...

Near...

Insert -> Constraints

Disassemble...

AXis To AXis...

See...

Joining Curves and Surfaces
Healing Geometry
Smoothing Curves
Restoring a Surface
Disassembling Elements
Splitting Geometry
Trimming Geometry
Creating Boundary Curves
Extracting Geometry
Extracting Multiple Edges
Shape Fillets

Edge Fillets

Variable Radius Fillets and Variable Bi-Tangent
Circle Radius Fillets Using a Spine

Face-Face Fillets

Tritangent Fillets

Translating Geometry

Rotating Geometry

Performing Symmetry on Geometry
Transforming Geometry by Scaling
Transforming Geometry by Affinity
Transforming Elements from an Axis to Another
Extrapolating Geometry

Inverting the Orientation of Geometry

Creating Nearest Entity of a Multiple Element
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For... See...
i Constraint. . gons:ra!n:
_ _ _ _ onstrain Creating Constraints
EI Constraint Defined in a Dialog Box... Defined in a
= Dialog Box...
Insert -> Annotations
For... See...
REC : Text with . .
o Text with Leader Leader Creating a Textual Flag With Leader
L Flag Mate with Leader Flag Note with ¢ 0.4ing a Flag Note With Leader
Leader

Insert -> Views/Annotation Planes

For... See...
. . . Creating a Projection View/Annotation
@ Projection Yiew Projection View Plane
@] Section Yiew/Annotation Plane Section _ Creating a Section View/Annotation
= V|eW/Annotat|onP|ane

1@] Section Cut fAnnotation Plane Plane
Section Cut

View/Annotation

Creating a Section Cut View/Annotation

Plane Plane
Insert -> Analysis
For... See...
[1:1 - =L Connect Checker Checking Connections Between Surfaces
| CONnes eCker
- Curve Connect : :
Checking Connections Between Curves
E Curve Connect Checker Checker 9
ii‘:;;es[)raﬁ Performing a Draft Analysis
P Feature Draft Analysis Surfacic
ﬁ o = e tnalvsis ICurvature Performing a Surfacic Curvature Analysis
= ¥ Analysis
ll_I[LIM Porcupine &nalysis 'Zﬂ;clyspi';e Performing a Curvature Analysis
e : Apply Dress-Up
E S Remove Dress Applying a Dress-Up
% Remove Dress-Lp Up
@ AT T S T Geometric Displaying Geometric Information on
= Information Elements

Insert -> Advanced Replication Tools

For... See...

Object

. Repeating Objects
Repetition... peating )



Generative Shape Design & Optimizer
'EEI iobject Repetition. ..
I-..
+ Points and Planes Repekition...
% Planes Between...
. -ﬂ' Plane Svstem...

E& Rectangular Patkern. ..
4:# Circular Pattern. ..

% Duplicate Geometrical Sek
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Points and
Planes Creating Multiple Points
Repetition...
Planes

Creating Planes Between Other Planes
Between...

Plane System... Creating Plane Systems

Rectangular
Pattern...
Circular
Pattern...
Duplicate
Geometrical Set

Creating Rectangular Patterns
Creating Circular Patterns

Duplicating Geometrical Sets

Insert -> Knowledge Templates

For... See...
jPower Copy... Creating PowerCopies
% Prower Copy Allows the creation of user features. Refer to
LcarFaat |[UserFeature... the chapter Creating a User Feature in the
|Eij S Product Knowledge Template User's Guide.
. Allows the creation of part templates. Refer to
F Docurnent Template. .. Document . .
i the chapter Creating a Part Template in the
i Template... Product Knowledge Template User's Guide
Save in Catalog... 9 P .
Save in Catalog... Saving PowerCopies into a Catalog

Insert -> Advanced Surfaces

For... See...
tfé'f_‘l Bump. .. IBump... Creating Bumped Surfaces
% WrapCurve \WrapCurve Deforming Surfaces Based on Curve Wrapping
Deforming Surfaces According to Surface
% WrapsSurface \WrapSurface Wrapping
Ii%ﬁf‘§|'IEII:'Ef""hi'I’I:'|'lil'";l ShapeMorphing Deforming surfaces According to Shape Morphing

Insert -> Developed Shapes

For...
5 Develop. .. Develop...
A& Unfold... Unfold...

See...

Developing Wires and Points

Unfolding a Surface

Insert -> BIW Templates

For...

See...
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m Junckion. .. Junction... Creating
= [Diabolo... Creating
[Hole... Creating

IMating Flange... Creating

IBead... Creating

Tools

Junctions

a Diabolo

a Hole

a Mating Flange

a Bead

Please note that most of the Tools commands available here are common facilities offered with the

Infrastructure.

Specific Generative Shape Design commands are described

For...
Formula
Image
Macro
Utility

Show

Hide

In Work Object

Parameterization
Analysis...

Parent/Children...

Show Historical
graph...

Work on Support
Snap to Point

Open Catalog...

Delete useless
elements...

External View...

in the present document.

See...
Allows editing parameters and formula

Allows capturing images

Allows recording, running and editing
macros

Using the Batch Monitor

Allows to show a set of elements
according to their type, or whether they
are currently selected or not

Allows to hide a set of elements
according to their type, or whether they
are currently selected or not

See Scanning a Part and Defining In

Work Objects
Analyzing Using Parameterization

Allows viewing the parents and children
of a selected object

Using the Historical Graph

Working with a Support

Working with a Support

Allows catalog browsing and management

Deleting Geometry

Allows specifying a feature as a reference
for other products/applications
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Tools R ls e C R =

ﬁ:.g Formula. ..

Image

Macra

Ltility. ..

i

&

Shioiy

Hide

In Work Object

Parameterization Analysis. ..

Parent/Children.. .
Shows Historical Graph. ..
Work on Support

Snap to poink

@ Open Catalog. ..

Delete Useless Elements. ..

Exkernal Wiew. .,

o Thin Parts Attribute...

Cuskomize., ..
YWisualization Filkers. ..
Dpkions. ..
Skandards. ..

Conferencing

{ﬁ Publication...
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Thin Parts
Attribute...

Customize...

Visualization
Filters...

Options...
Standards...
Conferencing

|Publication...

Applying a Thickness
Allows customizing the workbench.
Allows layer filters management

Allows customizing settings

See Managing Standards in the
Interactive Drafting documentation

Allows setting up of communication tools

Allows to make documents publicly
available.
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Select Toolbar

This toolbar contains the following tools to help you selecting and scanning objects.

setect_————— I llocon
rm@eR | o

F =7

%
(=]

See Selecting Using Multi-Selection

% | @

L]
o

}tﬁf See Quick Edition of Geometry

b See Scanning the part and Defining In Work Objects

Page 733
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Wireframe Toolbar

This toolbar contains the following tools for creating wireframe elements.

wireframe L

Points T i1 ine-Axis _SFI| Wl project-ComuseS| il Offset2. T Filflcurves

el anlloelylabgllenllocen] s

B See Creating Points

+ . . .
;JSee Creating Multiple Points
. See Creating Extremum Elements
2]
;:éf See Creating Polar Extremum Elements
/ See Creating Lines
jﬁ, See Creating an Axis
’;%fs.See Creating a Polyline
27 See Creating Planes
e
“—. See Creating Projections
= gl
E’f See Creating Combined Curves
/ . .
O_See Creating Reflect Lines
ﬁ- See Creating Intersections
iy
5.?-_ See Creating Parallel Curves
Il See Create a 3D Curve Offset
o
OBSee Creating Circles
!/ ... See Creating Corners
QSee Creating Connect Curves
B
};See Creating Conic Curves

ﬂ:}’ See Creating Splines
Bl

Qg; See Creating an Helix
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Surfaces Toolbars

This toolbar contains the following tools for creating surfaces.

ErTTm—
2 2

m_lm_l

RER| 2R

=~ See Creating Extruded Surfaces

See Creating Spherical Surfaces

See Creating Cylindrical Surfaces

et
%@ See Creating Revolution Surfaces

@ See Creating Offset Surfaces

% See Creating Variable Offset Surfaces
}@ See Rough Rough Offset Surfaces
’ﬁ See Creating Swept Surfaces

“f-?.j, See Creating Adaptive Swept Surfaces

See Creating Fill Surfaces

See Creating Multi-section Surfaces

‘;ﬁ See Creating Blend Surfaces
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Operations Toolbars

These toolbars contain the following tools for performing operations on surface and wireframe
elements.

x|
2 A2 L) D
Trir St E3 Extracts  F
i ) U
Y {fﬂ o8 ,L*

1 See Joining Curves and Surfaces

See Healing Geometry

5 See Smoothing Curves

See Restoring a Surface

.
e

%§$See Disassembling Elements
%‘ See Splitting Geometry

See Trimming Geometry

"1 See Creating Boundary Curves
@ See Extracting Geometry

% See Extracting Multiple Edges
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ﬁf_::;?j See Shape Fillets

dﬁ?j See Edge Fillets

@ See Variable Radius Fillets

%See Face-Face Fillets
ESee Tritangent Fillets

)ﬁ See Translating Geometry

,:,[} See Rotating Geometry

m See Performing a Symmetry on Geometry

:g See Transforming Geometry by Scaling

‘% See Transforming Geometry by Affinity

ng:{ See Transforming Elements from an Axis to Another
fff.:,; See Extrapolating Surfaces and

;@ See Extrapolating Curves
e
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Law Toolbar

This toolbar contains the following tool for creating laws.

|f ESee Creating Laws
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This toolbar contains the following tools to help you model your shape designs.

Tools Toolbar

See Updating Constraints

See Axis system

See Using the Historical Graph
See Working with a Support
See Working with a 3D Support
See Working with a Support
See Working with a Support
See Creating Plane Systems
See Creating Datums

See Inserting Elements

See Keeping the Initial Element
See Displaying the Current Body
See Instantiating PowerCopies

See Instantiating PowerCopies

IGEDmetricaI Set.j See Selecting Bodies
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Generic Tools Toolbars

These toolbars contain the following tools to help you manage constraints between geometric
elements, perform analyses, and annotate elements in the documents.

Constrait! analysis [ x

) i iy B> 'S

" -

J REC
W W

See Creating Constraints

See Checking Connections between Surfaces
" See Checking Connections between Curves
See Performing a Draft Analysis

See Performing a Surfacic Curvature Analysis

See Performing a Curvature Analysis

See Applying a Dress-Up

: See Displaying Geometric Information on Elements

‘; =
<

1 See Applying a Material Onto Surfaces

I
m
o

See Creating a Textual Flag With Leader

See Creating a Flag Note With Leader

See Creating a Projection View

See Creating a Section View

See Creating a Section Cut View

LEED N
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I‘TEIEE ., See Measuring Minimum Distances and Angles
SRR

‘& See Measuring Properties

ﬁ See Measuring Inertia
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Replication Toolbar

This toolbar contains the tools to performing operations on surface and wireframe elements.

|

N2 )
Repetitions  FI|NPatterns 3 |l Power .. F3 |JuserFealiEs
a2l a0l sE

Q{iﬁq See Repeating Objects

* . . .
L= See Creating Multiple Points

., See Creating Planes Between Other Planes
H§ See Creating Rectangular Patterns

4::# See Creating Circular Patterns

% See Duplicating Geometrical Sets

% See Creating PowerCopies

@ See Saving PowerCopies into a Catalog
%;l See Creating User Features

@ See Saving User Features into a Catalog
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Selection Filter Toolbar

This toolbar contains the following tools to help you manage sub-geometry selection.

User Selection Filter

BT

See Selecting using A Filter



Generative Shape Design & Optimizer Version 5 Release 14 Page 744

Advanced Surfaces Toolbar

This toolbar, available only with the Generative Shape Optimizer product, contains the tools to create
complex surfaces.

x|
IADR

;ﬁg See Creating Bumped Surfaces
See Deforming Surfaces Based on Curve Wrapping

See Deforming Surfaces According to Surface Wrapping

% See Deforming Surfaces According to Shape Morphing
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Developed Shapes Toolbar

This toolbar, available only with the Developed Shapes, contains the tools to create developed
surfaces.

Develop.akd
Jﬂﬁ

% See Unfolding a Surface

5 See Developing Wires
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This toolbar contain the following tools to help you create volumetric features.

' SRALGO B O

Volumes Toolbar

Version 5 Release 14

x|

£ &

Yolume dra

EAl Ml ¥olumes operak

x|

a8 2888

AL eEOCRDE

See Creating Extruded
Volumes

See Creating Revolution
Volumes

See Creating Multi-Sections
Volumes

See Creating Swept Volumes

See Creating a Thick Surface

See Creating a Close Surface

See Creating a Draft

See Creating a Variable Angle
Draft

See Creating a Draft From
Reflect Lines

See Creating a Shell

See Creating a Sew Surface

See Adding Volumes
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@ See Removing Volumes

‘@ See Intersecting Volumes

See Trimming Volumes
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BiW Templates Toolbar

This toolbar, available only with the BiW Templates product, contains the tools to create BiW design.

P
I $N 7% @] A4 15

% See Creating Junctions

§ See Creating a Diabolo

. See Creating a Hole

% See Creating a Mating Flange

[;f_} See Creating a Bead
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CATIA - Generative Shape Design Historical
Graph

In this chapter we will describe the Historical Graph's commands and contextual commands
that are specific to the CATIA - Generative Shape Design workbench.

(8]
[ %

Historical Graph =]

L

R

() Prafilel
) Profile?

Guidel S9E3 Loft1

YAy

Egl Arcltrmmed
0 D2
%@ Arctrimmed &

L %

Historical Graph Commands

~ Guided =

Command... Description...
.E"?'-: Add Graph Adds a selected element to the graph.
TR s
fa Remove Graph Removes a selected element from the graph.
e

Reframe Centers the graph in the window.

%Surface or Part graph representationGives a horizontal or vertical representation.

<;QgParameters Displays any parameters associated with the elements
TR in the graph.
— . Displays any constraints associated with the elements
[ Constraints .
in the graph.

Historical Graph Contextual Commands

Command... Description...

Reframe Centers the graph in the window.

Print Allows you to obtain a print of the graph.
Graph All Restores the graph to the window.
Clean Graph Clears the graph from the window.

Refresh Refreshes the graph display.
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Generative Shape Design
Specification Tree

Within the Generative Shape Design workbench, you can generate a number of elements that are
identified in the specification tree by the following icons.

Further information on general symbols in the specification tree are available in Symbols Used in the
Specification Tree.

|E:f Sketch % Join
@ Geometrical Set .

Q;I- Ordered Geometrical Set

Healing

Curve smooth

S
&
w7

,ﬁ;f‘ Multi-Output untrim

= Point Split

i+ . . 'l-l .
i Multiple Points h{g Trim

e’
e Extremum ™y Boundary
Y% Extremum Polar @ Extract
AN
/ Line Sy Fillet

i Axis ii;;l Edge Fillet
A Polyline ﬁ%;i Variable Radius Fillet
+—7 Plane ﬁ Face-Face Fillet
% Multiple Planes iﬁ Tritangent Fillet
O Circle _ﬂ ﬁ Translate

ﬁ\h Conic #il] Rotate

L

@ Spiral m Symmetry

(‘\_} Spline x}: Scaling
gfg;ﬁ’ Helix ¥ Affinity

:5] %I Spine )_,J— AxisToAXxis


http://arbre1dsy/spuCXR14/Doc/online/cfyugprt_C2/cfyugsymbol1.htm
http://arbre1dsy/spuCXR14/Doc/online/cfyugprt_C2/cfyugsymbol1.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm
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I‘ Corner

C:\- Connect Curve
i

3D Curve Offset
Intersection

Parallel Curve

Reflect Line
Projection
Combine
Extrude
Revolve
Sphere
Cylinder
Offset

Variable Offset

Rough Offset

Sweep

Ay ee AL

Adaptive Sweep

Fill

Multi-Sections Surface
Blend

Develop

Unfold

Junction

s
b
&
£
H

Diabolo
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WDBO U DR

]

Il
My

QORPHULPEE ~omOea

Extrapolate

Inverse

Near

Law

Surface Connection Analysis
Curve Connection Analysis
Surfacic Curvature Analysis

Draft Analysis

Curvature Analysis

Projection View

Section View

Section Cut View

Rectangular Pattern

Circular Pattern

Axis System

Working support
3D Working Support

Plane Systems

Power Copy

Volume Extrude
Volume Revolve
Multi-Sections Volume
Volume Sweep

Thick Surface

Close Surface


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0202.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0207.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0206.htm
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0614.htm
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EI Hole

Mating Flange

o

Bead
Bump
Wrapped curve

i
i
>
% Wrapped surface
&

Shape Morphing
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i

Toeegloea

Volume Draft

Volume Draft Variable

Volume Draft from Reflect Line

Volume Shell

Volume Sew

Add Volume

Remove Volume

Intersect Volume

Trim Volume
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Generative Shape Design

—ﬁ— zeneral | Wark On Suppart |

This page deals with the Generative Shape Design options:
. The General tab lets you define the tolerant modeling, axes visualization and groups options.

. The Work On Support tab lets you define the work on support and the work on support 3D
options.
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General Settings

_ﬁ_ zeneral | ‘Wiark On Support |

This page deals with the following settings:
. Tolerant Modeling

fnY
N

. Axes Visualization
. Groups

. Stacked Analysis

Tolerant
Modeling

Tolerant Modeling (Defaulk values at creation)
2 Inputs paramekers

02
Merging diskance: |D.DD1mm E

[ ] Talerant lawdown

Outputs parameters
Continuity Tvpe: @ MNone () Tangency () Curvature

Maxirnum deviakion: | 0,001 rarm E

Input parameters

Merging distance: default value defining the distance below which elements are to be joined or healed.

i, This option is available with the following commands: Join and Healing.

¥ By default, this option is set to 0.001mm.
Tolerant laydown: in case the lay down of an input guide on a surface fails, you can check the Tolerant

laydown button. When activated, a fixed lay down tolerance of 0.1mm is applied.

/vy This option is available with the following commands: Parallel Curve, Sweep, Multi-Sections Surface, Blend,
—/ Split, Curve Smooth,

'Q' Fill and Extrapol.
¥ By default, this
option is unchecked.
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| h ! Here is a scenario with
the Sweep command.

1. Create a
tolerant swept
surface and
define a
Deviation
from guide of

0.1 mm.

In our scenario

we created a
swept surface
using an

implicit linear
profile and the
"two limits" sub-
type. We
created Curve.l
and Curve.2 as
the guide

curves.

2. Create a Update Error x|
parallel curve of

. Q Parallel. 1; Topological operatars: an input wire does nat lie on the shell suppart.
Curve.1l using

- Project it an the support, and use this projection.
the swept

surface as the

support.

The creation of
the parallel

curve fails.

An error
message opens
informing you
that the guide
curve does not

lie on the swept
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surface.

3. Check the
Tolerant
laydown

option.

4. Perform step 2
again.
The creation of
the parallel
curve is

successful.

.-'i‘-. It is advised not to use a wire that lies on the edge of the sweep when working with the Tolerant laydown

option.

Output parameters
. Choose the Continuity Type:

o None: deactivates the smoothing result
o Tangency: enhances the current continuity to tangent continuity

o Curvature: enhances the current continuity to curvature continuity

,-ﬂ This option is available with the following commands: Project and Parallel Curve.
¥ By default, the option is None.
. You can specify a Maximum deviation to set the allowed deviation between the initial element and the

smoothed element by entering a value or using the spinners.

B By default, this option is set to 0.001mm.
.-ﬂ This option is available with the following commands: Project, Parallel Curve, Sweep, Multi-Sections Surface,

and Curve Smooth.
For the Sweep and Multi-Sections Surface commands, only the Deviation parameter can be defined from
Tools -= Options (the Angular correction parameter cannot be defined here). The Deviation and

Angular correction will be activated only if the smoothing type is set to Tangency or Curvature.

AXxes
Visualization



Generative Shape Design & Optimizer Version 5 Release 14 Page 757

Sxes Wisualization

E 4 Axes visualization limited to the bounding box of the input

Uncheck the Axes visualization limited to the bounding box of the input button to visualize an infinite

axis in the 3D geometry.

¥ By default this
option is checked.

Option checked Option unchecked

Groups

Groups

@ [] Integration of created features as group inputs

Check the Integration of created features as group inputs option if you want each new feature to be
included as an input in an existing group and remain visible in the specification tree.

If you uncheck this option, created features will not included in the group and will be hidden in the group tree
(expand the group to be able to see it).

¥ By default this option is unchecked.
iy - This option is only available when creating a new feature.

. Itis only available for features accessible in the Generative Shape Design workbench. All other features
will not be included in the group even if the option is checked.

For further information, please refer to the Managing Groups chapter.
) Stacked
Analysis

L LA 1 -
L= L a1 e o

g [ ] Stacked analysis default behavior set as kemporary

Check the Stacked analysis default behavior set as temporary option to automatically create a
temporary analysis when checking connections between surfaces or curves.

¥ By default this option is unchecked.

=

/1 ' This option is only available with the Offset command.

e
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Working with a Support

This page deals with the following settings:
. Work On Support

. Work On Support 3D

1+
Work On Support
Work, On Suppoart (Defaulk values ak creation)
Primary spacing Graduations:
H: M E 10 E
[ ] allow Distortions W | 100rmm =] 10 [

Define the First direction scale (H for horizontal), by setting Primary spacing and

Graduations values.

® By default, this option is set to 100mm for primary spacing and 10 graduations.
. If you wish, you can define another scale for the Second direction scale (V for vertical),
thus allowing distortions of the grid. Check the Allow distortions option to activate the

Primary spacing and Graduations fields of the second direction.

¥ By default, this option is unchecked.

Work On Support 3D
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Work, on Suppaort 30 (Default values ak creation)
% — (arids definition

Labels Primary Spacing
First Direction: | 100rmm =
Second Direction: | 100rmm =
Third Direction: |2 100rmm =

— arids cuskomization

iarid labels unit: | 1
Autarnatic scale Fackaor: 10 E
Mazimurn lines number: 70 E

Grids definition

Define the default values for the grids, by defining Labels names and Primary Spacing
values for each direction.

¥ By default, the Labels are set to X, Y, and Z for the first, second and third directions, and
the Primary Spacing is set to 100mm for all directions.

Grids customization

. Define the Grid labels unit, that is the coefficient of division for all straight lines units.
For example, the grid label unit is set to 1 and the X label for one line is set to 500. If you

modify the grid label unit to 10, the X label will be 50.

¥ By default, this option is set to 1.

Define the Automatic Scale Factor, that is the scale to be used when the grid becomes
too small. The factor is comprised between 2 to 10.

¥ By default, this option is set to 10.

. Define the Maximum lines number to be displayed on the screen, from 70 up to 500
lines.

¥ By default, this option is set to 70.
All these values will be used as the default values when creating a support.

= For further information, please refer to the Working With a Support and Working With a 3D
Support chapters.
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#A)

A

affinity

C

child

constraint

E

extrapolate

extruded surface

F

feature
fill surface

fillet

G

guiding curve

join

M

multi-section surface

Glossary

© 8 B 9 1) W 0 B B D D

4
An operation in which an element is transformed by applying X, Y, Z
affinity ratios with respect to a reference axis system.

4
A status defining the hierarchical relation between a feature or
element and another feature or element.
A geometric or dimension relation between two elements.

1+
An operation in which an element is extended a specified amount
while respecting tangency or curvature conditions. Typically a surface
boundary can be selected for in order to extrapolate the surface a
specified length.
A surface that is obtained by extruding a profile along a specified
direction.

4
A component of a part.
A surface that is obtained by filling a closed boundary that is made up
from a number of segments.
A curved surface of a constant or variable radius that is tangent to
and joins two surfaces. Together these three surfaces form either an
inner or outer corner.

1+
A curve, intersecting with a profile, and along which this profile is
swept. See also spine.

ik
An operation in which adjacent curves or adjacent curves can be
assembled to make up one element.

4

A surface that is obtained by sweeping one or more planar section
curves along a spine, which may be automatically computed or user-
defined. The surface can be made to follow one or more guide curves.
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O

offset surface

P

parent
part

part body
profile

R

revolution surface

rotate

S

scaling
sketch

spine

split
swept surface

symmetry

T

translate

trim

W

wireframe element
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4

A surface that is obtained by offsetting an existing surface a specified
distance.

A status defining the hierarchical relation between a feature or
element and another feature or element.

A 3D entity obtained by combining different features. It is the content
of a CATPart document.

A component of a part made of one or several features.
An open or closed shape including arcs and lines.

A surface that is obtained by revolving a profile around an axis.

An operation in which an element is rotated by a specified angle about
an given axis.

it

An operation that resizes an element to a percentage of its initial size.

A set of geometric elements created in the Sketcher workbench. For
instance, a sketch may include a profile, construction lines and points.

A curve which normal planes are used to position a profile when
creating a surface (lofted or swept surface for example). The profile
does not necessarily intersect with this spine. See also guiding curve.

An operation in which one element is cut by another element.

A surface obtained by sweeping a profile in planes normal to a spine
curve while taking other user-defined parameters (such as guide
curves and reference elements) into account.

An operation in which an element is transformed by means of a mirror
symmetry with respect to a reference plane, line or point.

4

An operation in which an element is displaced a specified distance
along a given direction.

An operation in which two element cut each other mutually.

Elements such as points, lines or curves that can be used to represent
the outline of a 3D object.
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Index

+3) #A) *B) #C) D FE) *F) #G *H *1) *J) *K L) *M *N *0 ¥P) *0 *R ¥S) *T)
U ) W Y

Numerics

2D inertia

measuring hidl

activating elements bl
Adaptive Sweep

command hidl
adding

volumes "EI-'

adding volumes il
Affinity

command =
analysis

porcupine curvature =)
analyzing

curvature = (=)

curve connection 1/

draft T2

parameterization i)

surface connection ‘&)
anchor point

sweep il
angles = &
Apply Dress-Up

command ‘&0

Apply Material command hid)
applying


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0205.htm#ix-anchor point:sweep
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local visualization options bl

material 'El'
AutoSort Geometrical Set

command ‘&0
AutoSort Ordered Geometrical Set

command ‘&0

axis
command &
creating =
Axis System

command (D
AXis To Axis

command ‘&0

B

between closed contours

blended surfaces 'L
between curves

blended surfaces 'L
between surfaces

filling =)
bisecting

lines '/

bi-tangent and point

circles &)
bi-tangent and radius

circles &)
bitangent fillets

creating il
Blend

command &
blended surfaces

between closed contours &
between curves "El'

coupling il


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0206.htm#ix-command:Fill;creating:surfaces;filling:between surfaces
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creating =
blending il
blue reference axis 1/
boundaries

creating il
Boundary

command &
Bump

command hidl

bumped surfaces il

C

Change Body
command ‘= (&) D
checking connections

curves &)

surfaces &)
Circle

command =
circles

bi-tangent and point il

bi-tangent and radius il

point center and radius il
three points hid)

tri-tangent bl

two points =)

two points and radius il
Circular Pattern

command ‘&0

circular patterns i)
circular profile

swept surfaces =

close surface 'O/


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0210.htm#ix-command:Sweep;creating:swept surfaces;sweeping;swept surfaces:circular profile
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closed sections

multi-sections surfaces =/
Collapse Group

command 'El'

collapsing

groups il
colorscale ‘&) () (#D
Combine

command &
combined

curves 'El J
combined curves

creating =
Command

Show Components il
command

Adaptive Sweep =)

Add BV

Affinity il

Apply Dress-Up il

AutoSort Geometrical Set 1!
AutoSort Ordered Geometrical Set
axis (&)
Axis System =)

Axis To Axis )

Blend '/

Boundary =)

Bump il

Change Body i i
Circle &)

Circular Pattern ')

Close Surface =

Collapse Group hidl

Combine '/

Version 5 Release 14

Page 765



Generative Shape Design & Optimizer Version 5 Release 14 Page 766

conic &

Connect Checker 'El'

Connect Curve T/

Constraint 1/

Constraint Defined in Dialog Box =)

Copy hidl

Corner 'El'

Create Group il

Curve Connect Checker &/
Curve Smooth &/
Cylinder hidl

Definition = (&

Delete &)/

Delete useless elements 'L

Develop "El'

Diabolo 'El'
Disassemble 'L

Draft Analysis bl

Draft Angle =) =

Draft Reflect Line '/
Duplicate Geometrical Set il
Edge Fillet il

Edit Group hid)

Expand Group =)
Extract ‘=

Extrapolate i )

Extremumn T/

Extrude 1/

Fin 2

Flag Note with Leader hidl
Healing il
Helix =


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0206.htm#ix-command:Fill;creating:surfaces;filling:between surfaces
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Hide (=

Hide Components il
Hole T2

Insert Geometrical Set '/

Insert Mode 'L/
Insert Ordered Geometrical Set '/

Intersect 'L

Intersection L'

Invert Normal '/

Invert Orientation 'El'

Join hidl

Junction &)

Keep Original il
LaW |E ] |E ] |E ]
Line &

Mating Flange il

Measure Between 'L
Measure Inertia ' T
Measure Item '

Multiple Edge Extract il

Multi-Sections Surface 'L

Multi-sections Volume L/

Near

Object Repetition bl
Offset =D
Parallel Curve &) (& (B

Parent Children 'L/

paste '

Plane 'El'

Plane System il

Planes and Repetition i)

Point !


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0102.htm#ix-command:Law
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Point and Planes Repetition il
Polar Extremum '/
Porcupine Curvature Analysis il

PowerCopy Creation (=)

PowerCopy Instantiation hidl

PowerCopy Save In Catalog il
Projection il

Projection View (=)

Quick Select =)

Rectangular Pattern =)

Remove &)

Remove Geometrical Set ')
Remove Ordered Geometrical Set = (&
Remove Visualization Options hid)
Reorder Body i i

Replace i)

Revolve T/

Rotate ')

Scaling hidl

Scan or Define in Work Object &
Section Cut View '/

Section View =

Sew Surface

Shape Fillet i )

Shape Morphing hid)

shell &

Show &/

Show Historical Graph & &

Sphere hidl
Spine il
Spiral bl

Spline i)


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0202.htm#ix-command:PowerCopy Instantiation;instantiating:Power Copies
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm#ix-command:Spline;creating:curves;creating:splines
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Split il

stacking il

Surfacic Curvature Analysis
Sweep = ' & e
Swept Volume =)
Symmetric bhid)

Text with Leader 'L/

Thick Surface [
Translate 'L/

Trim 'El' 'El'

Tritangent Fillet il

Unfold =0/
Untrim &2/
Update hidl

Variable Radius Fillet hidl

Volume Extrude 'L/

Volume Revolve '
Work on Support bl

Wrap Curve i)

Wrap Surface hid)
commands

Apply Material bl

Edit-Links '/
Conic

command &
conic

curves 'El'
conic curves

creating il
conical profile

swept surfaces il
Connect Checker

command =
Connect Curve

Version 5 Release 14
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http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0209.htm#ix-command:Sweep;creating:swept surfaces;sweeping;swept surfaces:linear profile
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0210.htm#ix-command:Sweep;creating:swept surfaces;sweeping;swept surfaces:circular profile
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0614.htm#ix-command::Swept Volume;creating::swept volumes;swept volumes;volumes
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command &

- IEI
connecting curves ‘=
constant radius

fillets 'L
Constraint

command =
Constraint Defined in Dialog Box

command &
constraints

creating =
contents of a geometrical set

hiding &

showing i)
contextual command

Show Parents and Children =/
contextual menu item

Show All Children '/

Copy

command hidl
copying

elements =/
Corner

command ‘&0
corner

reshaping il
corners

creating =)
coupling =)

blended surfaces 'L

multi-sections surfaces 'L
coupling curve (=)

coupling point hidl
Create Group

command 'El'

creating 'El' "El' 'El'

bitangent fillets il
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blended surfaces =/

boundaries 'El'

circles &

circular arcs 0
close surface
combined curves &
conic curves &)

constraints 'L

corners ')

curve from its equation bl

curves 'El_' 'El' "E" "E|' "El' "Ell --El- --E|- .-E|.

cylinder il
datum T/
diabolo '

draft angle bl

draft from reflect lines 'El'

elements by affinity il
elements by intersection il
elements by projections (=)

elements by rotation hidl

elements by scaling il

elements by symmetry il

extremumn faces 'L/

extremum lines '/

extremum points hid Ll

extruded volumes 'L/

fillets E E

groups (=)

helical curves ‘14!

hole, hole 'El'
laws =)

mating flange bl


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm#ix-command:Spline;creating:curves;creating:splines
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0102.htm#ix-creating:curves;creating:parameterized curve
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multi-sections surfaces =0

- . IEI
multi-sections volumes =

nearest element 'L

offset surfaces 'L

. 1 ]
parameterized curve El

patterns = D
planes ‘= bhid)
points il

Power Copies =)

revolved volumes 1/

sew surface 'El '

shen &

single constraint bl

spheres =)

spines il
spirals i)

splines il ] ] ) ]
surfaces ‘= (& (B &= (ED

2@ @@

swept surfaces
swept volumes =
thick surface '/

tritangent fillets bl

variable angle draft =)

wireframe elements 'L/

creating line il

creating plane il

creating point il
curvature

analyzing = &
Curve Connect Checker

command 'El'
curve connection

analyzing il


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0102.htm#ix-creating:curves;creating:parameterized curve
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm#ix-command:Spline;creating:curves;creating:splines
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0206.htm#ix-command:Fill;creating:surfaces;filling:between surfaces
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0209.htm#ix-command:Sweep;creating:swept surfaces;sweeping;swept surfaces:linear profile
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0210.htm#ix-command:Sweep;creating:swept surfaces;sweeping;swept surfaces:circular profile
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0614.htm#ix-command::Swept Volume;creating::swept volumes;swept volumes;volumes
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curve from its equation

creating =)
Curve Smooth

command &
curves

checking connections 'El'
combined &/

conic '

creating 'El' 'El' "El' "E|' "E|' "El' -El- --E|- --E|.

disassembling hidl

discontinuities 'El'

extrapolating il

helical =/

joining =

smoothing =)

spines il
Cylinder

command ‘&0
cylinder

creating =)

D

datum

creating il

deactivating elements (=)
defining
laws )

local axis-system il
Definition

command & (&
deforming

surfaces ') (T

Delete


http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugbt0104.htm#ix-command:Spline;creating:curves;creating:splines
http://arbre1dsy/spuCXR14/Doc/online/sdgug_C2/sdgugat0102.htm#ix-creating:curves;creating:parameterized curve
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command &
Delete useless elements

command (D
deleting

elements =

un-referenced elements 1/
Develop

command &

developing =

points hidl

surface T/

wires &0
Diabolo

command &
Disassemble

command &
disassembling

curves 'El J

surfaces =)
discontinuities

curves )
distance

measuring =

distance (maximum) between surfaces and volumes 'El'

distance (minimum) and angle between geometrical entities and points 'El'
distances and angles

measuring il
draft

analyzing =)
Draft Analysis

command 'El'

draft angle &

draft from reflect lines '
Duplicate Geometrical Set

command ‘&0
duplicating
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geometrical sets il

duplicating elements hid)

E

Edge Fillet

command &
edges

filleting = ED

edges from sketch

extracting bl

Edit Group

command &
editing

elements ‘&) (T

Edit-Links command 'El'

. - IEI
element orientation =

elements !

copying =)
deleting =)
editing B &
inserting il
pasting il
repeating =)
replacing il

symmetric hid)

translating = ED
elements by affinity

creating =)
elements by intersection

creating =
elements by projections

creating hidl
elements by rotation
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creating =)
elements by scaling

creating il
elements by symmetry

creating il
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