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Introduction 

In New strategies the Ports option provides 3 specialist strategies, designed for machining cylinder head, inlet/outlet ports. 
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The Port Machining options automatically provide Multi-Axis Tool Alignments where this is possible. A warning will be displayed if impossible alignment limits are reached and [image: image2.png]PowerMILL War
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machining will not occur in these areas. 

Basic Single Port Example

Import the Read-only, protected Project:- D:\users\training\PowerMILL_Data\five_axis\Ports\SinglePort2-Start
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· Save the Project as:-

 D:\users\training\COURSEWORK\PowerMILL-Projects\SinglePort2-ex1

The Project already contains all required cutting Tools, and preliminary 3Plus2 Toolpaths.

The following section will take the user through the specialist. Ports - Area Clearance and Spiral Finishing options. A Pattern (4) is included running down the centre of the Port. This is required to control the length and alignment during the Port Machining strategies.

· Activate the existing Toolpath 1 to reinstate all the settings.

· Activate the BN10 tool.

· In New strategies select Ports – Port AreaClear Model and fill in the form exactly as shown below.
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Insert Pattern 4
Input Tool Clearance 1.0
Tick Spiral
Tick Partial Slices
· Apply and look out for the following advisory warning message:-
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The message is advising that the tool is unable to fully machine the form to the current settings.

Later a visual check with ViewMILL will show that enough material has been removed to allow the finishing strategies to run.

· Select OK to the message and wait for the toolpath to finish processing.

· Accept the form.

· Right mouse click on toolpath 1 in the explorer and from the local menu select Simulate from Start.
· Open the Block form and change the Max Z value from 40.0 to 0 before selecting Accept. 

By defining the Block to be half the height of the model it will be possible to visualise the lower half of the port being machined.

· Select an Iso 2 View and Run a ViewMILL simulation of all toolpaths. 
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If the Partial Slices option had not been ticked then the toolpath would have been created as shown below with a wall of material remaining in the middle of the port.
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· Activate the SPHR12.5 tool.

· In New strategies select Ports – Port Spiral Finishing and fill in the form exactly as shown below.
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This causes the thickness to gradually increase to 0.3 on the port machining from the second end as it merges into the areas previously machined from the first end. 

The idea is to compensate for the tool digging into the model form as the loading reduces. 

· Select Apply and once the toolpath has been created select Accept.
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Note the 0.3mm step where the machining from the second end of the Port has gradually moved away from the form over the last 10mm to the blend point.
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If the Lift Height is 0 then there will not be a visible step appearing on the toolpath running from the second end.

There is however a high risk of the tool digging into this area if this toolpath was to be run on the machine tool.

· Select File - Save Project.
Twin Port Example

Only one Port at a time can be processed within the Port machining strategies. For this example 2 reference surfaces have been created to blank access to the extra port while applying the Port machining strategies to the remaining single Port setups.

· Select File - Delete All and Tools - Reset Forms.

· Import the read only Project:- D:\users\training\PowerMILL_Data\five_axis\Ports\DualPort_Start
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· Save the Project as:-

       D:\users\training\COURSEWORK\PowerMILL-Projects\DualPort-ex1
· Activate the existing Toolpath RghPort-3Axis to reinstate all the settings.

· Activate the BN16 tool.
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In New strategies select Ports – Port Area Clear Model and fill in the form exactly as shown below.
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Tick Spiral 
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· Acquire the left hand reference surface to a row with Mode set to Ignore in the Component Thickness form.

· Apply and Accept the Component Thickness form, followed by the Port Area Clearance form.
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· Activate the SPHR25 tool.

· In New strategies select Ports – Port Spiral Finishing and fill in the form exactly as shown below.
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· Acquire (or Clone) the left hand reference surface to a row with Mode set to Ignore in the Component Thickness form.

· Apply and Accept the Component Thickness form, followed by the Port Spiral Finishing form.
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The following Warning message will be displayed and it is highly likely that the unmachined material is confined to the Reference Surface. A visual check of this can be obtained in ViewMILL. 
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· Activate the workplane mc-OUTPUT.

· Activate the Boundary 1.

· Create a Block - Defined by - Boundary and Calculate to Type - Model.
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· Change the Max Z value to -75.0.

· Select an Iso 3 View and open a ViewMILL simulation.

· Run a ViewMILL simulation of all the toolpaths. 


Note the 0.3mm step where the machining from the second end of the Port has gradually moved away from the form over the last 10mm to the blend point.

Exercise

· Mirror a copy of the Pattern to align with the other side of the Port. 


· Use the existing 2 Five Axis toolpaths to make copies (with modified settings) to machine the other side of the Port.

Note:- All toolpaths have been created relative to the Transform with the Dual Port in a vertical alignment with the world Z Axis. This setup is without doubt outside the rotary limits of many Multi-Axis machine tools. To retrospectively adjust the output to be within the rotary limits of a particular machine, then a new workplane is created and positioned to provide a datum that is compatible alignment of the Dual Ports. This is included as the output datum in the NC-Program before Write is applied.

· Apply NC-Preferences for the MS-GV503-1.opt controller.
· Create an NC-Program containing all toolpaths.

· Perform a full ViewMILL simulation on the NC-Program.

· Select File - Save Project.
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