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Positional Tool Moves 

When performing Positional Tool Moves, it is essential to pay careful attention to preventing potential collisions and to ensure that the machine tool rotational limits are not exceeded.
Three suggested methods to achieve this include:- 

1/  Use of Absolute coordinates in the Start and End Point form. 

2/  Insertion of strategically placed Workplanes into an NC Program.
3/  Use of a Pattern Finishing strategy in 3D space.
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Tool Move with Start and End Point
Positional Tool Moves can be controlled in the Start and End Point form             by use of Absolute (along with specific XYZ coordinates).  
Note:- This method is used in the first example in Chapter 1 : 3+2 Machining.
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Start and End Points input as Absolute coordinates, to be above to of component where it is safe to rotate the tool and perform rapid XY moves. 
Tool Move via Workplanes in an NC Program

Positional Tool Moves can be controlled by strategically placed Workplanes inserted between toolpaths in the ncprogram list. A Workplane in the ncprogram list can also be registered as a Toolchange Point if required.
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After a Tool moves to a Workplane, it will then Rotate (if applicable) to align to the Workplane - Z Axis ( Move, Rotate is the NC Preferences - default setting).
The following 4 illustrations show the tool movements to 3 workplanes including a rotational move prior to performing the machining strategy.
          Tool at MainDatum-Top                                 Tool moved to pkt1-top
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          Tool moved to pkt1                                               Tool Rotated at pkt1
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Note: When using Workplanes to control Tool movements around the component, it is normally feasible to use First Point and Last Point in the Start and End Point form on the individual strategies involved.
Tool Moves using a Pattern Finishing in 3D Space

Positional Tool Moves can be controlled by running the Tool along a Pattern Finishing strategy used as a Drive Curve in 3D space. Note:- A lean angle can be applied to maintain an angular tool alignment during transit.
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Example
An existing Project will be opened that contains 4 separate 3 Plus 2, finishing toolpaths ready to be added to an NC Program. Once included in the NC Program appropriate positional moves must be added to prevent the tool from passing through the component form when moving between toolpaths.
· Open the Project:-
D:\users\training\PowerMILL_Data\FiveAxis\PositionalMoves\AngledPockets-Start
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· Save the Project as:- 
D:\users\training\COURSEWORK\PowerMILL_Projects\AngledPockets
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· In the PowerMILL explorer right mouse click on NC Programs and from the local menu select Preferences.
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· Select a suitable Five Axis, Machine Option File:-

                    D:\users\training\xtra-posts\MS-GV503-1.opt

· Select Apply to update the NC Preferences.

· Create a new NC Program.

· Select the four 3plus2 toolpaths, then right mouse click over them and in the local menu select Add to - NC Progam.
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· Run a Viewmill simulation on the first two toolpaths; D40t6-rgh1, Bn16-sem1, followed by the NC Program containing the four 3plus2 toolpaths.

On closer inspection it will be observed that the 3plus2 - Positional Tool Moves have ploughed through the component between the individual machining strategies.
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· Use the left mouse to drag and drop - Workplanes in between the toolpaths assigned to the NC Program as shown below.
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The Tool will perform a rapid move, and then align to the Z axis of each inserted Workplane. The Positional Tool Moves no longer pass through the component.

· Run a full Viewmill simulation on the NC Program to confirm that the link moves are no longer gouging.
To further improve the above, Pattern Finishing strategies can be used in 3D space to produce a smoother transition that follows the component form more closely,
· From the Strategy Selector [image: image32.png]


 - Finishing select the Pattern finishing strategy and enter data exactly as shown below.
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· Select the Base Position as Drive Curve.
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· Select the Tool Axis page and then the Tool Axis icon to open the form.
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· Use Tool Axis - Lead/Lean
· Input Lean as 45
· Accept the Tool axis form.
· Calculate the Pattern finishing toolpath.
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The Tool ‘winds’ along the Pattern Finishing strategy creating a collision safe, transition around the component.
· Open the NC Program remove all assigned Workplanes, pkt1 between the toolpaths, D10t1-pkt1 and D10t1-pkt2.
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· Insert the Pattern Finishing strategy (ToolMove-Pkt1-Pkt2) between the toolpaths, D10t1-pkt1 and D10t1-pkt2.

Exercise

· Create 2 more Pattern Finishing - Toolpaths as Positional Tool Moves between the Toolpaths:- D10t1-pkt2 to D10pkt3, and D10t1-pkt3 and D10t1-pkt4
Suggested methods are:-
1. Work with existing toolpath using Edit – Transform (Copy) – Mirror
2. Create 2 copies of existing Pattern and reposition, to be used in Copies of the existing Pattern Finishing strategy.
· In the NC Program, replace the relevant Workplanes with the new Pattern Finishing strategies.
Note: Check the direction of each new Pattern Strategy and if necessary, reverse.



Tool Axis ‘Rewind’ Move

Note:- A useful application for using a Pattern as a Positional Tool Move is in cases where a rotary axis limit has been reached. A circular, Pattern Finishing strategy can be use to ‘Rewind’ the tool in 3D space, back to the start of its rotary travel limits.
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