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Introduction
Updates to the Face Mill cycle will address some of the key existing issues:
· Constant placing of tool center directly on boundary of workpiece/material causing the insert to slam up against the material. 
· Minimal/no engagement on last pass
· Straight/lateral lead-in which produces poor finishes and increase strain on tool
Face Mill Refresher
To better understand the new changes to SolidMill Facing, we will first review the existing key setting behaviors.
Overhang
[image: ][image: ]The primary purpose of Overhang is to adjust the cutting area to be larger or smaller than the Face Mill feature boundary. Figure 1: 75% One Way Overhang
Figure 2: 75% Two Way Overhang

As a result of the modified cutting area, bridge movements as well as start/end cutting passes will be adjusted accordingly. 
Notice when Overhang is applied in the direction of stepover (Overhang Direction=Two Ways), the 1st pass is placed on the cutting area boundary. And when Overhang is only applied in direction of cut, the 1st pass is placed such that the first cut has the tool engagement set by Stepover value.
Stock Automation
When Stock Automation is set to YES, settings such as Overhang, Overhang Direction, Lead-in/out Distance will be hidden. ESPRIT will calculate these settings based on the stock. 
· Overhang Direction is set to One Way when using Stock Automation. 
· Overhang value is based on the Step Over % for arc and bridge movements
· Lead-in places the tool just off the border of the stock. Lead-out places the tool at the stock border when all material for that pass has been cut.
Lead-in/out Distance
[image: ]Lead-in/out Distances are referenced from the Face Milling feature boundary (when stock automation is not turned on). Boundary is “offset” internally by the Lead-in/out Distance and toolpath is extended to the offset boundary to determine the start/end of each cut. 

New Facing Behaviors and Options
Now that we have reviewed existing Facing setting behavior, we will move on to the changes and new options available. 
General Updates
1. Open the file Facing Improvements.esprit
2. Notice the layer “Smashed Original”. This is the smashed Facing toolpath prior to changes for comparison
3. Rebuild the Facing operation. 
4. Notice:
· The last pass has been “trimmed” as previous pass has already cleared the cut area material. The detected bottom cut area includes a buffer equal to 8% of Tool Diameter to account for higher bridge engagements and burrs.
· [image: ]The bridge arc apex is shifted so that it is on the cutting area border set by Overhang. This will allow for more control over the peak overhang for arc bridge movements.
5. Edit the Facing operation
6. On the Strategy tab right click Step Over>System Default. Repeat with Overhang % of Tool. 
Notice the values have now been updated to avoid default that place the center of tool on stock boundary to produce the more desired thick to thin chip.
7. Click OK
8. Simulate
Stepover Mode
9. Turn off the layer Smashed Original.
10. Edit the Facing operation
11. Update the following settings:
a. Step Over %: 70%
a. Overhang Direction: One Way
12. Click OK
13. Simulate
[image: ]Notice on the last pass that a much smaller amount of material is left from the previous pass, thus creating a significantly smaller engagement on the last pass.
14. Edit the Facing operation
15. On the Strategy Tab, see the New! Stepover Mode:
b. Constant: Applies specified Stepover with last pass calculated to clear remaining material based on cutting area defined by Overhang Direction and %. Last pass may be smaller than previous passes depending on detected remaining material. This behavior is most similar to previous Face Mill Stepover calculation.
c. Even: Calculates stepover such that each provides same engagement. The stepover will be equal to or less than the specified stepover.
Last pass location always = bottom cutting area+bottom radius+tool diameter*1.08
16. Update the following settings:
d. Stepover Mode: Even
17. Click OK
The stepover is adjusted to be equal to or less than the specified stepover on the Strategy tab. 
18. [image: ]Simulate. 

Stock Automation
19. Edit the Facing operation
20. On the General Tab, set Use Previous Stock to Yes
21. Click OK
· Even Steps uses the stock bottom cutting area to calculate the last even pass. 
· [image: ]Overhang of 55% is applied with Arc bridge to avoid excess material when Step Over is greater than 50% and account for the new Arc apex location while still maintaining tool engagement.


Roll-in
When the cutter enters straight into the workpiece, thick chips will be produced at the exit until the cutter is fully engaged reducing tool life. By rolling into the cut, chip thickness on exit is 0.
1. Edit the Facing operation
2. On the Links Tab, see Roll-In within the Entry section. Set Roll-In to Yes.
3. It is recommended to set Roll-in Radius to Tool Radius plus desired additional clearance. Right Click on Roll-In Radius and select System Default
4. Click OK
An Arc of the specified amount will be created at each Lead-in, in a clockwise motion (if Climb or Conventional Strategy, at start of each cut). The direction of arc is dependent on spindle direction. Start of Roll-in is calculated similar to Lead-in Distance such that:
· Use Previous Stock=No or Trim: The length is referenced to the original feature instead of the border of cutting area or the start/end point of each pass.
· [image: ]Use Previous Stock=Yes: Lead-in/out Distance is disabled. Roll-in Radius will still be enabled. The passes will be extended where tool starts outside the stock and ends when material has been removed.
5. Simulate

	
	



	
	



image1.png
e —





image2.png




image3.png




image4.png




image5.png




image6.png




image7.png




image8.png




