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6. Embedded Pattern Finishing 

Introduction

This strategy allows the user to produce an Embedded Pattern Finishing Toolpath using an Embedded Pattern to define the contact points of the toolpath. An Embedded Pattern is a curve lying on the model linked to its associated surface (or surfaces). 

An Embedded Pattern Finishing toolpath can be used to specify the exact position of contact point or to use information about the underlying surface (for example surface normal) to determine the Tool Axis orientation when engraving.

Embedded Pattern Finishing - Engraving

· Open the ‘read only’ Project:-
D:\users\training\PowerMILL_data\five_axis\ 5axis_Embedded_Pattern\TrimPart-Start
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The Model includes some wireframe Text and a ‘scribe line’ curve running around the form.

These will each be used initially to create a separate Pattern. The corresponding Embedded Patterns are then created from the 2 new Patterns.
· Select File - Save Project As:-

            D:\users\training\COURSEWORK\PowerMILL-Projects\Trim-Part
· Activate the toolpath BN16-Form-FIN to reinstate suitable Parameters and Settings for the Embedded Pattern.
· Activate the Tool BN2.
· In the graphics area, select the Model wireframe text ‘TYPE 1’
· From the PowerMILL explorer right mouse click on Patterns and from the local menu select Create Pattern.
· Right mouse click on the new Pattern and from the local menu select Model to insert the selected wireframe text ‘TYPE 1’.
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The first Pattern contains the Text TYPE 1 and is positioned above the component Model. To inherit the surface normals for tool alignment it needs to be embedded before it can be used.

· Rename the new Pattern as ‘Text’.
· Right click the Patterns menu in the explorer window and select Edit - Embed.

The Embedded Pattern form is opened.
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· Select Drop as the method and Apply.
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An Embedded Pattern called Text_1 is created as projected down Z and is identified by the icon             in the explorer. The original Pattern is retained.

· Select the Toolpath Strategies icon [image: image18.png]


 to open the Strategy Selector form and then select the Embedded Pattern Finishing option.

· Enter the values into the pages of the Embedded Pattern Finishing form exactly as shown.
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· Drive curve Text_1
· Axial offset -3
· Untick Gouge Check.
[image: image7.png]& Embedded Pattern Finishing 2
;@I m Toolpath name [BN2-Text-FIN
- oort Multiple c

U Tool
o Limit Mode [offset down |+
5\ Embedded pattern finishing

Order by [Region =l

T Automatic verification | I Maximum number of cuts
< Point distribution —
12 Tool axis HO
=7 Rapid move heights
T Leads and links ¥ Upper limit
& Start point o
& End point B
#ir Feeds and speeds M
i lEJmmsqximm
10





· Tick Upper limit with a value of -1
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Set the Tool Axis to Lead/Lean both with 0 angles.
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It is necessary to ensure that the tool retracts along the current Tool Axis during Embedded Pattern finishing.
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· In the Leads and Links form set all Links to Skim and input the values in the Retract and Approach Moves area exactly as shown above.
· Accept the Leads and Links form.
· Back in the main form select Calculate to create the Toolpath.
[image: image14.png]



The Text ‘TYPE 1’ is machined to a total depth of -3mm with the tool aligned to the Surface Normals. 
· Perform a ViewMILL Simulation on all of the Toolpaths.

The Embedded Pattern toolpath has been produced with the tool aligned normal to the surface model. Note: The toolpath is highlighted in the explorer window with a Red gouge warning. It is not possible to create a toolpath using a -ve thickness value that is higher than the tool tip radius. To overcome this restriction, a -ve Axial Offset has been applied with Gouge Check unticked, which results in the strategy registering a gouge warning.
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· Create a new Pattern named ScribeLine and Insert the Wireframe, Trim Curve running around the model.
· Create an Embedded Pattern (ScribeLine_1) from the new Pattern but this time select Closest Point in the form.
[image: image16.png]& Embedded Pattern ing

| g roobetn rame [suscoetnern
1z, Workplane Embedded pattern finishi

® Block
U e e —
Limit
P —— 3 [seribetine 1 <] 182
= Multiple cuts -Loweer limit
T Automaic verification Axial offset [0.0
< Paint distribution
12 Tool axis - -
=¥ Rapid move heights EIgRaNE =
g Leads and links I oo
Start point =
& End p::\i b3
7 Feeds and speeds
2l Notes Tolerance
002





This time the Embedded Pattern results form a projection towards the nearest point on the Model from the original Pattern. 

[image: image17.png]20x|

& Embedded Pattern ing

%‘ ﬁ] Toolpath name [BN2-ScribeLine-FIV

% \:l:cr:pla»e Multiple cuts

U Tool
W Limit Mode [off -
=\ Embedded pattern finishing —
Order by [Region

5 Gouge avoidance
= i rurrer o cuts

T Automatic verification

2 Point distribution o]

12 Tool axis
4§ Rapid move heights ™ Upper limit
1Y Leads and links Eonn|

& Start point





· Open a new Embedded Pattern strategy Named BN2-ScribeLine-FIN using the Embedded Pattern (Drive curve) named ScribeLine_1.

BN2-ScribeLine-FIN
Drive Curve:-
ScribeLine_1

Axial offset:-  0
Gouge check:-
Ticked
Thickness:-  -0.75
This time the required Depth Of Cut is less than the Tool Tip Radius allowing the Thickness option to be used and not Axial offset.

Set Mode:-  Off

Upper Limit:-  Unticked 
· Select Calculate to create the Embedded Pattern toolpath.
· Continue the ViewMILL Simulation on the new Toolpath..
· Select File - Save Project.
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