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12. Tool Axis Editing

Introduction.

In some applications the type of Tool Alignment option applied to a Five Axis Strategy can result in unnecessary, exaggerated rotary movements while the cutter runs along a toolpath.
In some cases, these exaggerated movements can result in Tool Holder or Machine Tool collisions. To reduce this, it is possible to edit the toolpath to have an alternative Tool Alignment within a user defined, area. 

· Open the Project:-

     D:\users\training\PowerMILL_data \five_axis\ToolAxisEditing\ EditToolAxis_Start
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The Project contains a Corner Along strategy created using a Dia 5 Ball Nosed tool with a Lean Angle of 45 Degrees applied.

As the Project is ‘Locked’ it will be saved to a new one with a different name.

· From the main pulldown menus select File - Save Project as:-
      D:\users\training\COURSEWORK\PowerMILL-Projects\EditToolAxis

· In the main pull down menus select View - Toolbars - Machine Tool to raise the Machine Tool definition toolbar.
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· Click on the Import Machine Tool Model icon and from the PowerMILL Data\Machine Data directory and select the file dmu50v.mtd
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· Input the Workplane - Base as the component, datum for the Machine Tool Simulation.
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Ensure the Draw\Undraw machine tool icon         is selected to display the machine tool.

· Select View from Front (-X) and Zoom the machining area.
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Select the tool view icon from the Simulation toolbar.

· Right mouse click on the toolpath BN5-Rest-Lean45 and from the local menu, select Simulate from Start.
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· Click the Play icon and observe the machine tool movement.
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In addition to there being an excessive amount of table rotation while the undulating sidewall is machined there is also a Tool Holder collision on the sidewall internal corner (Shown below).
[image: image10.png]| | =





The above issues will be fixed by applying localised Tool Axis alignment modifications on the toolpath. To enable normal viewing while the changes are made, the Machine Tool model will temporarily be removed from the Machine Tool Simulation toolbar.
· In the Machine Tool Simulation toolbar remove dmu50v.mtd from the selection input box to leave it blank.
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· Select a View from top ready for snapping the corners of a polygon around the first area of the toolpath to undergo Tool Axis Editing.

· In the PowerMILL explorer, right click on the toolpath BN5-Rest-Lean45 and select Edit – Tool Axis… from the local menus to access the following forms.

· In the (default) Select Regions form set Define Region By – Polygon and Side – Inner (as shown below left).
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· [image: image16.png]


Select the Edit Tool Axis tab to change the options in the form, and set the Blend Distance to 5.0 before selecting the Tool Axis icon.

Note:- The original Tool Axis Alignment will change gradually over the Blend Distance up to the new Tool Axis Alignment. 
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· Select Tool Axis – Fixed Direction.

· Input the Direction vector (Up tool axis) as:-

      I  0.0     J  –1.0     K  1.0
· In the Tool Axis form, Tick the Draw Tool Axis box before selecting Accept (to return to the Tool Axis Editing form).
· From the Main Pulldown menus select Draw – Cursor – Cross Hair.
This will display cross hairs running through the cursor position, to assist visual alignment when ‘snapping’ points.
· Click on the Select Regions tab to access the original options.
· Use the Left mouse key to snap 4 corners of the Polygon inside where the Tool Axis Edit is to occur, and click Apply.
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The above illustration is at the stage where the user is ready to snap the 4th and final point on the Polygon (Cross hairs are mid grey).

· Select an Iso 1 view and simulate the toolpath to observe that the Tool Axis alignment is no longer causing repeated rotary movement along the undulating sidewall.
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· Select a View down Z.
· In the PowerMILL explorer, right click on the toolpath BN5-Rest-Lean45 and select Edit – Tool Axis to open the Tool Axis Editing form again.

· In Select Regions select Polygon with Side – Inner, and then click the Edit Tool Axis tab.
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· Set Tool Axis to From Point with the coordinate values X-15 Y 25 Z-25, and then tick the box labelled Draw Tool Axis before selecting Accept.

                 Tool Axis alignment point displayed


· This time snap 4 corners of the Polygon to form a square, level with the Tool Axis alignment point and click Apply.



Tool Axis alignment point
· Select an Iso 1 view. 
· Simulate the toolpath to observe that with the new Tool Axis alignment the Tool Holder is no longer in a collision condition with the sidewall internal corner.

· Perform a Machine Tool Simulation again using the DMU50V with the Floor View selected.  


This time the unnecessary, ‘rocking’ movements about the rotary axis is minimised and the Tool Holder collision removed.

· From the main pulldown menus, update the Project by selecting:-

     File - Save
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