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13. Four Axis Rotary Machining

Introduction.

This Finishing strategy is designed for machining a component mounted on a fourth, programmable Rotary Axis. During milling, the component rotates around the rotational X-axis while the cutter performs simultaneous 3-Axis movements.   
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The main options available in the above form will be summarised on the following page.

X Limits

The X Limits define the absolute limits of the finishing path along the rotational, X-axis. These can be manually defined, or automatically set to the limits of the block. 

Pattern
This enables the cutting method to be specified for rotary milling either Circular, Line, or Spiral.

Y Offset

A Y Offset distance can be specified to avoid cutting with the tip of the tool. This view along the X-axis shows how the Y Offset (if active) is applied to the Rotary form:-
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Angular Limits 

The Angular Limits section of the form is only available when using the Circle or Line technique. The angular limits are defined between a Start and End angle. 
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The angular limits are measured in an anti-clockwise direction when viewed along the positive X-axis. The area machined is between the start and end angles.

Cut Direction

This option determines whether Climb, Conventional, or Any milling directions are used. 

Stepover

In the case of Circular and Spiral this is defined as the pitch for each programmed revolution of the component. For Line this is defined as the angular, stepover between adjacent tool tracks.

Circular Rotary Machining

In this example a model of a bottle with its centre along the X-axis will be used. Using the Circle technique, the job rotates with the tool aligned to a fixed direction. While the component rotates, the tool moves back and forth along it's axis to generate the sectional form. The tool then steps over by the Pitch value and the rotational machining process is repeated.

· Select Delete All and Reset forms.

· Import the model:-

       D:\users\training\PowerMILL_data\Models\rotary_bottle.dgk
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· Calculate the Block using Box to the model limits.
· Create a Dia 10 Ball nosed tool named BN10.
· Select Calculate in the Rapid Move Heights form.
· In the Start and End Point form set Use - Absolute X20 Y0 Z40.
· In the Strategy Selector, select Finishing - Rotary Finishing.
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· Enter Name -Rotary1_BN10
· [image: image8.png]


Click on Defines X limits as Block Limits.
· Set Style - Circular 

· Select Cut Direction - Climb
· Input Stepover 5.

· Select Calculate to create the toolpath. then Cancel the form. 

· Right click over the toolpath Rotary1_BN10 in the explorer and select Simulate from Start to open the Simulation Toolbar.

· On the Simulation Toolbar select the Tool view point icon [image: image13.png]
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· Select the Play button on the Simulation toolbar [image: image2.png]
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By applying Tool view point the rotation of the component is simulated (As if viewing the actual machine tool).

In the above example each section is machined in the same Climb milling direction. The entire length of the job is machined since the X Limits are set to the block limits. Selecting Conventional will produce tool tracks travelling in the reverse direction and Any will produce alternate Climb and Conventional tool tracks along the job.

· Recycle the toolpath, select Any for the Cut direction and click on Calculate to create the toolpath, then Cancel.

· Simulate the toolpath as before to observe how the tool reverses direction with every new section machined. 

Line Rotary Machining

Using the Line technique, the tool feeds in the X direction following the component form. At the end of each pass the tool retracts and moves above the start of the next pass. At the same time the rotary axis indexes by the angular stepover and the tool then leads onto the next machining move.

· Recycle the same toolpath again as in the previous example, select the Line technique using Cut Direction - Climb milling. 

· For the Angular Limits - Start Angle, enter 90 and End Angle, enter -90. 

· In the Leads and Links set the Z Heights - Skim distance to 20 and all of the Links to Skim.
· Click on Calculate and Close.
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· Simulate the uni-directional toolpath shown above.

· Recycle the toolpath and change the Technology Direction to Any.
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Apply the form and Simulate the resultant bi-directional toolpath.

Spiral Rotary Machining

Using the Spiral technique, a continuous toolpath is generated around the form as the tool advances along the X-axis. To ensure a clean finish the toolpath starts and finishes with a constant X position, sectional pass. Due to a Spiral toolpath being a single, continuous track the cutting direction will be either Climb or Conventional milling. For the same reason the Angular Limits option is not viable and as a result is blanked out.

· Recycle the toolpath again selecting Technique - Spiral and Direction - Climb milling. 

· Click on Calculate to produce the toolpath shown below.
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· Simulate the new toolpath.
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