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5. Five Axis Pattern Finishing

Introduction

All strategies with the exception of Plunge Milling and Drilling will directly support 5-Axis tool alignments. However, certain finishing strategies will only do so where a Ball Nose tool is being used. For these strategies if an End Mill or Tip Radiused tool is in use a 5-Axis conversion is achieved by re-machining using the Pattern finishing strategy. If Base Position - Automatic is specified the toolpath will be recreated to the selected 5-Axis Tool Alignment (as illustrated below).

[image: image1.png]



Original

[image: image7.png]


Vertical 

Alignment
[image: image8.png]


(Constant Z)

                                                                                                                New 5-Axis                     

                                        Alignment 

                                          (Pattern)

The above diagram represents a Tip Radiused cutter applied to a Constant Z finishing strategy. This will only operate with a Vertical Alignment and as a result will have to be regenerated as a Pattern finishing strategy with a Lead\Lean Alignment selected.  

Constant Z Finishing - conversion to 5-Axis

· Import the model:-

   D:\users\training\PowerMILL_Data\five_axis\punch2\ punch2_insert.dgk
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Initially a 3-Axis, Constant Z finishing strategy will be created, which when checked will be found to be in collision with the component form. The strategy will then be re-machined as a Pattern finishing strategy along with a suitable 5-Axis Tool Alignment. A full collision check will again be performed on the final toolpath.

· Select Save Project As:-

         D\users\training\COURSEWORK\PowerMILL-Projects\Punch

· Create a Block to the Max\Min Limits of the Model.

· Calculate the Rapid Move Heights.

· In the Start\End Point form set Use - Block Centre Safe for both.

· Create a Dia 20 tip radius 3 tool, Length 100, Name D20T3.

· Add a Shank with Upper Dia 20, Lower Dia 20 and Length 35.

· Add a Holder with Upper Dia 50, Lower Dia 35, Length 50 and Overhang 125.

· Add a further Holder with Upper Dia 50, Lower Dia 50, Length 50.

[image: image10.png]



· Select the Sidewall Surface (shown shaded dark below) and Create a Selected Surface Boundary with the name 1.
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· Select the Toolpath Strategies icon [image: image34.png]21
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 followed by the Finishing option located in the strategies form.

· Enter data into the Constant Z Finishing form exactly as shown below and Calculate.
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Toolpath Name is:-     D20t3-CZ-VERT
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· [image: image14.png]


Attach the Active tool, D20T3 to a point along the base of the toolpath near to the highest point of the model to observe the Collision condition.
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· [image: image16.png]


Right click over the toolpath D20t3-CZ-VERT and from the local menu select Settings.
· [image: image17.png]
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Select make a Copy           of the toolpath and select Lead\Lean from the Tool Axis options inputting Lean 30.
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· Click Calculate on the Constant Z strategy and instead of a toolpath, the PowerMILL Error box will appear with the following message. 
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This confirms that multi-axis, Tool Axis definitions cannot be applied directly with a Constant Z finishing strategy where non-spherical tools are used. 

· Delete the unprocessed Constant Z finishing strategy D20t3-CZ_VERT_1
· Select the Toolpath Strategies icon [image: image2.png]


 followed by the Finishing option located in the Strategy Selector form.

· Enter data into a Pattern Finishing form exactly as shown below and Calculate.
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The original Constant Z finishing strategy has been used as the basis for a Pattern finishing strategy with one of 5-Axis tool alignments applied.
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· Open the Collision checking form by selecting the          icon in the top toolbar.

· Select the option Check Collisions.

· Set Scope All.

· Untick the box, Split Toolpath.

·  Apply the form to receive the following message confirming that the toolpath is collision safe.
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The lower fillet is yet to be machined and again requires a suitable 5-Axis strategy to avoid a collision situation (This will be covered later in Chapter 9 - Tool Axis Limits).

· Save the Project As:-

 D:\users\training\COURSEWORK\PowerMILL-Projects\Punch2 

Note:- This Project will be continued later during Chapter 8 -Tool Axis Limits.
3-Axis Undercut, Line Projection - conversion to 5-Axis

· From the pulldown menu File select Delete All.

· From the pulldown menu Tools select Reset Forms.

· Open the ‘read only’ Project:-

   D:\users\training\PowerMILL_Data\five_axis\punch2\FiveAxisPattern-Start
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The Project already contains a component model along with tools and some 3-Axis toolpaths.
For Projection finishing it is not possible to directly machine the undercut pocket with a Ball Nose even if the required Five Axis Tool Alignment is set.
A spherical tool will be used to create a 3-Axis Line Projection strategy, outwards inside the undercut pocket.

The resultant toolpath will be Pattern finished using a BN16 tool and a From Point - Tool Axis alignment.

· Save Project As:- D:\users\training\PowerMILL_Data\five_axis\punch2\FiveAxisPattern  

· Run a ViewMILL simulation on the 4 existing toolpaths.
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· Return to the PowerMILL View.
· Activate the SPHR16 tool.
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This is a simple spherical tool defined from the Tip Radiused tool options. Note; to achieve a complete undercut, the Tool does not include Shank and Holder definitions.

· Define the Block to the full Model dimensions.

· Select the Toolpath Strategies icon [image: image3.png]


 followed by the Finishing option located in the strategies form.

· Enter data into the Line Projection Finishing pages of the form exactly as shown below. 
[image: image31.png]1. Workplane

@ Block

U Tool

W Limit
8] Pattern finishing

= Multiple cuts

W Automatic verification
A Point distribution





[image: image32.png]ing

& m Toolpath name [ Sphris-Pattern
e T
- oo Line projection

U Tool

W Automatic verification
2+ Point distribution
12 Tool axis
=7 Rapid move heights
11! Leads and links
& start point
@ End point e —
fir Feeds and speeds _ Joo
2 Notes

0.02

A J0.03131

I Draw

_quewe | ok [ _concel |




· Select Calculate to create the toolpath.
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The Line Projection toolpath is not going to be included in an NCProgram.

It will be used as the Pattern in a Pattern Finishing strategy along with a From Point tool alignment at 10mm above the top of the undercut pocket.
Note: The Toolpath is used directly for the Pattern as it contains essential data that will assist in the correct toolpath re-alignment. If an actual Pattern were used, this extra data would not be considered.
· Open the Leads and Links form [image: image4.png]


 and Apply the following settings:-

     Links - Short/Long/Default - Skim

     Lead In  - Horizontal Arc - Angle 180 Radius 6
     Lead Out  - Horizontal Arc - Angle 125 Radius 10
     Extensions - Outward - Extended Move - Distance 15
· Select the Toolpath Strategies icon [image: image5.png]


 and in the Strategy Selector select the Finishing - Pattern Finishing option.

· Enter data into the Pattern Finishing form exactly as shown below. 

· Calculate the main Pattern Finishing form.
· Open the Leads and Links form [image: image6.png]


 and Apply the following settings:-

     Links - Short/Long/Default - Skim

     Lead In  - Horizontal Arc - Angle 90 Radius 6
     Lead Out  - Horizontal Arc - Angle 105 Radius 6

     Extensions - Outward - Extended Move - None

· Simulate the last toolpath in the ViewMILL session started earlier.

  The resultant toolpath will now be Verified for both Gouges and Collisions.

· Right mouse click on the toolpath - BN16-5AXIS-Pattern and from the local menu select Verify - Toolpath to access the Gouge/Collision checking form.

· Select Check - Gouges and switch off the Split Toolpath option and Apply but do not Accept the form.

If all the correct settings have been applied to the toolpath then the PowerMILL Information box will display ‘No Gouges were found’.


· Select Check - Collisions and switch off the Adjust Tool option, input 1.0 for both the Shank and Holder clearances and Apply the form.


If all the correct settings have been applied to the toolpath then the PowerMILL Information box will display ‘No Collisions were found’.


· Accept the Toolpath Verification form.
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