»#4 AUTODESK

Step-by-step guide

Use finishing toolpaths to finalize a base model
Create and compare several operations to finish a part’s geometry.
Learning objectives:

e Create a 3D Scallop toolpath.
e Create a 2D Contour toolpath with tabs.
e C(reate a 3D Contour toolpath.

The completed exercise

Step-by-step guide: Use finishing toolpaths to finalize a base model Page 1



»#4 AUTODESK

1. Continue with your file from the previous
video or open the supplied Cell Phone
Stand INCH - Finish.f3d file. If you decide
to open the supplied file, notice the links
to the external parent files are broken.
For this reason, it is better to use your
own file if possible.

Figure 1. Open the file

2. Create a new 3D Contour operation by REDIE RESECTON FRBRCIIEN

clicking 3D> Contour. 9 «@ ‘3 9 @ @
— —
-

@ Adaptive Clearing

@ Pocket Clearing

0 Steep and Shallow

= Flat

@ Parallel

& Scallop

£, Contonr :
S Ramp

Figure 2. Create a 3D Contour operation
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3. To choose an appropriate tool for this © CONTOUR : CONTOUR1 »
operation, click the Contour dialog’s & | nen | o
P J ¥ ¥ O 6 HS
Select.
¥ Tool
Tool %
#6 - 01/4" flat (...
Coolant & Flood v

Figure 3. Click Select

4. Inthe Select Tool dialog, navigate to the ~ Cloud
Learned CAM 90 - INCH tool library. 25 CAM Turning

Introduction to CAD CAM Mill Tools
Learn CAM 90 - INCH

Learn CAM 90 - Metric

Figure 4. Navigate to the tool library
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5. Select the 3/16 inch ball endmill, which is w Learn CAM 90 - INCH
Tool 8. 1- @1/4" 90° (1/4" Spot Drill)

4 - @1/2" 45° (.5" x 45 Engraving Too

5-@2" (2" Face Mill)

6

@1/4" (1/4" Flat Endmill)

7 - @1/2" (1/2" Flat Endmill)

ess s s I ow @

8 - @3/16" (3/16" Ball Endmill)

2

Figure 5. Select the tool

6. Click the Select Tool dialog’s Select to gauge length 3.199in

finalize the tool selection.
@ Cancel

-

Figure 6. Click Select
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7. Navigate to the Geometry tab. Before
specifying the regions you want the
operation to machine, choose the

¥ Avoid/Machine Surfaces

View Absolute Values ()

Model selection’s Avoid Surface e i %
option shown in the image on the
right. Name Radial Axial

D Fixture & 0in 0in
=P Model 0in 0in

+ v 4 Avo iﬁu rface

_H machine surface

Total Radial 5{ — Gouge surface

B
Fixture surface
Total Axial Std.

Figure 7. Change the selection type
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8. Create a new selection by clicking the

plus icon shown in the image on the View Absolute Valies (@
right.

¥ Avoid/Machine Surfaces

Surface Groups

Name Radial Axial

Prxture & 0in | 0Oin

P Model -2 oin | 0in

!-tsx@

Figure 8. Create a new selection

9. Select the four faces shown in the

image on the right, then OK the Faces
dialog.

Figure 9. Select the faces
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10. The 3D Contour operation will avoid
the red services while machining the
green surfaces. Verify that all the
other settings are correct, then OK the
Contour dialog.

Figure 10. Note the machining regions

11. Inspect the toolpath preview and
notice that the operation needs to be
tweaked so that it removes more
material.

Figure 11. Inspect the toolpath preview
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12. Right-click the Contour operation and |- §es Edh
choose Edit from the menu. r A | Ty Edit Tool
MILLI Compare and Edit NS
3_| Create NC Program r
o ) -
—ld | o Generate Ctri+G
Figure 12. Edit the 3D Contour operation
13. Decrease the Cusp Height value and Repeat Finishing Pass ()
notice the Maximum Stepdown value -
. Direction &, Climb ~
automatically updates. OK the Contour =
dialog to update the toolpath preview. Maximum Stepdown 0.0225709 in
Cusp Height 0.0013685 in Dg
Flat Area Detection @

Figure 13. Decrease the Cusp Height value
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14. Notice the operation does a better job
of removing more material. Press F7 to
toggle the toolpaths so you can better
see the geometry.

15. A different operation could be used to D @ v Add o Rew Foider
machine this area. Right-click the b B Addto New Pattern
Contour operation and choose Delete D <@ ) [P Dupicate e
from the menu. af
Copy
X Defte Del
¥
Associate Named View

Figure 15. Delete the operation
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16. Before creating another operation to ILLING TURNING ADDTIVE INSPEC

machine the part’s rounded geometry, "I; 6 @ . ' ‘3

a 2D Pocket operation could be used
erup - -__

to finish the part’s large flat face.
@ 2D Adaptive Clearing

@ 20 Pogket
tand INCH - Fif g, £0co S

@- 2D Contour

Figure 16. Create a 2D Pocket operation

17. Click the 2D Pocket dialog’s Select to w Learn CAM 90 - INCH
choose the operation’s tool. Navigate
to the Learn CAM 90 — INCH tool
library and select Tool 7. Click the
Select Tool dialog’s Select.

1- @1/4" 90° (1/4" Spot Drill)

4 - @1/2" 45° (.5" x 45 Engraving Tool
5-@2" (2" Face Mill)

6 - @1/4" (1/4" Flat Endmill)

7 - @1/2" (1/2" Flat Endmill)

8- C3JT\B (3/16" Ball Endmill)

eos jeus s M1 o @

Figure 17. Choose the operation’s tool
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18. Navigate to the Geometry tab and
select the face shown in the image on
the right as the Pocket Selection.

Figure 18. Select the face

19. Continue to the Passes tab and
deactivate the Stock to Leave option.

OK the dialog. () stock to Leave

() Finishing Passes

(J smoothing

(L) Feed Optimization

| Cancel |

Figure 19. Deactivate the Stock to Leave option
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20. Notice the operation finishes the large
flat face using six passes.

Figure 20. Inspect the toolpath preview

21. Create a Scallop operation by clicking ADDITIVE R ECTON FECHILIATION

3D> Scallop. 9 @ -"‘.’O 9 @ @ (
.

Adaptive Clearing
@ Pocket Clearing

(3 Steep and Shallow

= Flat
@ Parallel

S Scallo§
& Centou

Figure 21. Create a Scallop operation
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22. Click the Scallop dialog’s Select to v Cell Phone Stand INCH - Finish vi

choose the operation’s tool. Choose - = e .
the 3/16” ball endmill (Tool 8), then » B 5-ove @ Fatendmiy
click the Select Tool dialog’s Select. » 7-@1/2" (1/2" Flat Endmill)
' 8 - @3/16" R3/32" (3/16" Ball Endmill
Figure 22. Choose the operation’s tool
23. The Scallop operation allows you to Machine Areas Using.. @)

limit the machined regions to the
geometry that falls inside a defined
slope range. Activate the Slope option v (@ Sslope

and enter 1 degree into the From

Slope Angle box. Enter 89 degrees

into the To Slope Angle box and notice To Slope Angle &9
the operation will machine only the
surfaces that are between 1° and 89°.

Boundary Overlap 0.01875 in

From Slope Angle 1 deg

(L) Rest Machining

Figure 23. Configure the Slope option
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24.You can temporarily increase the
Inside/Outside Direct... Shortestma...~
Stepover value to decrease the

operation’s calculation time. Navigate Limit Number of Step... (J

to the Passes tab and increase the Stapover 0.122441 in

Stepover value. OK the dialog. - R
Direction 4/ Both wa...~v
Up/Down Hilling 7% Both v

Figure 24. Temporarily increase the Stepover value

25. Inspect the toolpath preview and
notice the strategy that the Scallop
operation uses to machine the
geometry.

Figure 25. Inspect the toolpath preview
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26. If you are satisfied with the toolpath > Peiaik
preview, edit the Scallop operation _
and decrease the Stepover value. i akiode)
Enter 0.01 inches into the Stepover Link from Inside to ... ()
bOX, then OK the d]alog' Inside/Outside Direct... Shortestma... v

—

Limit Number of Step... J
Stepover 0.01in I

Direction _"’ Both wa... v

Figure 26. Decrease the Stepover value
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27. The operation machines the same
areas but uses a much finer Stepover
value to achieve a smoother surface
finish. Notice the operation does not
machine the perfectly horizontal or
vertical surfaces because of the Slope
option values you entered in Step 23.
However, some extra material is left in
one of the part’s valleys.

Figure 27. Inspect the updated toolpath
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28. Edit the Scallop operation again and © SCALLOP: SCALLOP1 »
navigate to the Geometry tab. g 29 65 H =
Deactivate the Slope option, then

activate the Contact Point Boundary ¥ GOty

option. Machining Boundary  fgJ Silhouette v
Tool Containment w9 Tool cent.. v
Additional Offset 0in

Contact Point Bound:...

02

Contact Only

Boundary Overlap 0.01875in

D Slope

D Rest Machining

Figure 28. Edit the Scallop operation’s Geometry tab
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29. Continue to the Heights tab and
choose the Selection option in the

¥ Bottom Height

. .. = :
Bottom Height section’s From menu. i M Selection N
Bottom Reference LG
Offset 0in
(i ] OK Cancel

Figure 29. Adjust the bottom height
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30. For the Bottom Height section’s
Bottom Reference selection, choose
the point shown in the image on the
right. OK the dialog to update the
toolpath preview.

S

Figure 30. Select the point
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31.

Inspect the toolpath preview and
notice that the operation does a
better job machining inside the part’s
valleys but the operation is not as
efficient as it could be. The large flat
face is already finished but the
operation attempts to machine that
face anyway.

Figure 31. Inspect the updated toolpath

32.

Right-click the Scallop operation and
choose Machining Time from the
menu.

ne Sta Setup Sheet 1

Clear Toolpath
| @ Machining Time
iews

in &> Show W

Save Parameters as Defaults

els

Figure 32. Inspect the operation’s machining time
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33. Notice the operation will take roughly

Total rapid time 0:00:00
18 minutes to machine the part. Close
. .. . Tool changes 0
the dialog after you finish exploring g
the machining Time information. Total tool change time  0:00:00
Machining time 0:18:0&

Close

Figure 33. Inspect the machining Time information

34. Edit the Scallop operation again, then v Avoid/Machine Surfaces
navigate to the Geometry tab. Create a

. o View Absolute Values (L)
new selection group by clicking the

plus icon shown in the image on right. Surface Groups X
Name Radial Axial

D Fixture & 0in 0in

D Model Ml 0in 0in

1[}' t 2eE

Figure 34. Create a new selection group
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35.In the Faces dialog, activate the © FACES »
Action section’s Avoid surface option. -
ame
Selection
Action

Radial Stock To Leave (0 in

Axial Stock To Leave 0in

i ] OK | | Cancel

Figure 35. Choose the Avoid surface option

36.Select the large flat face, then OK the
Faces dialog. OK the Scallop dialog.

Figure 36. Select the face
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37. Inspect the toolpath preview and
notice that the operation no longer
tries to machine the finished face.
Avoiding this face removes nearly 7
minutes from the estimated
machining time.

Figure 37. Inspect the toolpath preview

38.Create a new 2D Contour operation by ~ HLLING TURNING ADDITIVE INSPEC

clicking 2D> 2D Contour. 7 |6 £ ()
e e ¢ |

eve EDEEN
@ 2D Adaptive Clearing

@ 2D Pocket

tand INCH - Fin & Face

&2 2D Conﬁr
@ slot
@ Trace

Figure 38. Create a new 2D Contour operation
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39. Click the dialog’s Select to choose an
appropriate tool for the operation.
Choose Tool 6, then click the Select
Tool dialog’s Select.

w Cell Phone Stand INCH - Finish v1

8 - @3/16" R3/32" (3/16" Ball Endmill;

Figure 39. Select the operation’s tool

40.Navigate to the Geometry tab and
select the bottom edge shown in the
image on the right as the Contour
Selection.

Figure 40. Select the edge
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41. Activate the Tabs option, then enter 4 DD v X @
inches into the Tab Distance box.

v @ Tabs
Tab Shape I Rectangular ~
Tab Width 0.25in
Tab Height 0.0625 in
Tab Positioning {:} By distance ~
Positioning Method Contour v
Tab Distance B

Manual Tabs &

Figure 41. Configure the Tabs option
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42. For the dialog’s Manual Tabs option, [ ]
click the model’s perimeter to place B
two additional tabs. The model should
now have four tabs total. OK the
dialog to generate the toolpath.

L -— LT

Figure 42. Manually add tabs

43.You can customize the tabs’ geometry
by specifying the width and height.
Enter 0.375 inches into the Tab with [kt B Rectanguar ~
box, then enter 0.08 inches into the

* [ Tabs

Tab Width 0.375in
Tab Height box OK the dialog. i ™
Tab Heig ’ L}
Tab Positioning [ } By distance -

Figure 43. Customize the tabs’ geometry
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44, Notice the operation leaves a fine

finish that closely matches the
modeled geometry. However, notice
that the tool might chatter because it
cuts the entire perimeter in a single
pass.

Figure 44. Inspect the toolpath preview

45.

Edit the 2D Contour operation and
navigate to the Passes tab and
activate the Multiple Finishing Passes
option. OK the dialog to update the
toolpath preview.

¥ Passes

Tolerance 0.0004 in

4

Sideways Compensi.... '::/" Left
Compensation Type H? In compu... v
Minimum Cutting Rad... 0in
Finishing Smoothing ... 0in
Muttiple Finishing Pas... &)

Number of Finishing ... |2 [k =

Figure 45. Add a finishing pass to the operation
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46.The operation now adds a finishing
pass to improve the final surface
finish. Save the file.

[

Figure 46. Inspect the toolpath preview
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