»#4 AUTODESK

Step-by-step guide
Use toolpath simulation

Determine whether a setup is ready to be machined by analyzing it in a simulation.

Learning objectives:

e Simulate a single toolpath.
e Simulate a CAM setup.

The completed exercise

1. Upload and open the supplied CAM L
Simulation.f3d file.

Figure 1. Open the supplied file
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2. Activate Setupl and select each of its D @ (5 Modeis
operations. Notice that the green in- 4 © [ setups
process stock body illustrates the 4 ® G
material removed by each operation. D : P ——
D /) @ [T1IZDAtive1
D (@) &// [T1] 2D Contour1
D /) &P [T2]Dril [Rapid out]
D /) (& (73] Dril2 [Chip breakir...
Figure 2. Explore each operation
3. You can toggle each operation’s toolpaths [Jioolpaths F7
by pressing F7. You can also configure the
toolpath’s visibility by using the options =Bans
. . . Cutting moves
in the Display and Settings bar’s Toolpath [] Points
visibility menu. [] Tool axes

Cv‘\'\"//v@v év@v

Figure 3. Note the toolpath options

Display in-process stock F8

Stock visibility menu and notice that you Transparent stock
can toggle the in-process stock. Activate ]+~ &~ [~ Ev 7~ S~

=
the Transparent stock option.

4. Expand the Display and Settings bar’s ’

Figure 4. Activate the Transparent stock option
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5. You can now see the modeled geometry
inside the in-process stock.

Figure 5. Notice the in-process stock’s
transparency

6. The Display and Settings bar’s Tool Show Tool
visibility menu can be used to Show Tool Holder
configure the tool. For example, you Show ool Shalt
. , Show Tool on Cursor Cirl+T
can determine whether the tool’s - =R
L. . ?v Y Vv Ev g Y mv
holder and shaft are visible. Activate

the Show Tool on Cursor option. Figure 6. Customize the tool’s appearance

7. Notice that the tool follows your
cursor. This option can be useful for
determining whether the tool has
enough flute length to cut a part’s
geometry. Press Ctrl+T to toggle off
the Show Tool on Cursor option.

Figure 7. Notice the tool follows the cursor
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8. Select Setupl.

D © [5 Modeis
4 © 7, seups,,
409 mm@
SR [T1] Face1
N @) [T1] 2D Adaptive1
[T1] 2D Contour1

AV AR VAR IRV v
@@é@@

[T2] Drill1 [Rapid out]

[T3] Dril2 [Chip breakir...

Figure 8. Select Setupl

9. Simulate the selected setup by
clicking Actions> Simulate.

<(§\G1
EGZ

110

7 @ |

MANAGE

& Generate Cirl+G
& simulate

,\-& Simulat%ﬁth Machine m
~— n 4

Figure 9. Select the setup

10. Explore the Simulate dialog’s options.
For example, the Comparison option in
the Colorization menu can be used to
determine whether there is excess
material, gouged material, or whether
the machined material is in tolerance.

v [ stock

Colorization Q Comparizon -
Accuracy %
Transparent [

Stop on colis... D

Leftover Stock | 0.00in

Tolerance 0.01 in

Figure 10. Note the Simulate dialog’s options
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11. You can scrub through the setup’s
animation by clicking and dragging
the mouse across the Canvas area.

Figure 11. Scrub through the animation

12. You can also click the green timeline
at the bottom of the screen to
navigate through the animation.

r bW

Figure 12. Navigate to the animation

13. Press play to begin animating the
stock removal.

I]<10<1<]u[%n[>[>0l>|]

Cra P QeQ-a-rE e

Figure 13. Press play
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14. Watch the animation to the end and
notice that the model’s faces are
green and blue. The green faces match
the modeled geometry and the blue
faces have extra stock material to
remove. Red faces would indicate
areas where too much material has
been removed.

Figure 14. Inspect the model

15. End the simulation by clicking Exit

2
Simulation> Exit Simulation. LEH i’q @

INSPECT v EXIT SIMULATION v
Exit Simulation

Figure 15. Exit the simulation

16. Right-click the 2D Adaptive operation 4 © 5, 58ups,,
and choose Edit from the menu. 4 o @ 5 ETE®
& ) & [T1]Facet
® ©
& @) & M2 t|:|ur1
& ) 7 21000 [Rapid out]

& ) 7 [T3) 02 [Chip breaki...
T—

R R "

Figure 16. Edit the 2D Adaptive operation
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17. Navigate to the Passes tab and notice () Multiple Depths
that the Stock to Leave option is
activated. This is the reason you v @ stock to Leave
ngtlced blue faces in Step 14. OK the E————— (01 T
dialog.

Axial Stock to Leave 0.02in

Figure 17. Notice that stock is left behind

18. A new operation needs to be created ILLING TURNING ADDTIVE INSPECT]
to remove the extra material left G AN %)
7 I e ¢ B

behind by the 2D Adaptive operation.

Click 2D> 2D Contour. s “

@ 2D Adaptive Clearing
@ 2D Pocket
ion v1 @ Face

g 2D Contour%
Siot

Figure 18. Create a 2D Contour operation

19. Inspect the dialog’s Select to choose © 2D CONTOUR : 2D CONTOUR2 o
an appropriate tool for the operation. = 9 &
& H &
¥ Tool
Tool Selefg
#3 - G1/4" drill (...
Coolant \;, Flood v

Figure 19. Select the operation’s tool
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20. Use the dialog’s left column to
navigate to the Documents> CAM i+ Name~ Cornel
Simulation tool library, then select
Tool 1 from the CAM Simulation tool
library. » i 1- @1/2" (1/2" Flat Endmill) 0in

» H 2-31}4"%°[1f&"5pnt[]ﬁll] 0in

- CAM Simulation vl

Figure 20. Select the tool

21. Choose the Aluminum - Finishing

option from the Cutting data section, Cutting data Spindle speed
then click the Select Tool dialog’s
Default preset 5000 rpm
Select.
Aluminum - Slotting 7639 rpm
Aluminum - Roughing 7639 rpm
Aluminum - Finishing 7639 rpm

- EXTE s

Figure 21. Choose the tool’s cutting preset
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22.

Continue to the Geometry tab and
select the edge shown in the image on
right. OK the dialog to generate the
toolpath preview.

Figure 22. Select the edge

23. Click and drag the new 2D Contour 4 © [F, setups
operation before the Drill operations. 4 o O EFIETSEe
This will reorder the operations and D ® @ @ [ Facet
minimize tool changes. All the D & @ @ [T112DAdaptivet
operations that use Tool 1 are now D © @ < 1120 Contourt
grouped together. D)h‘#‘\i‘-?* J‘ oL
D ® @ [T3] Drill2 [Chip breakir...

S

<

Figure 23. Reorder the setup’s operations
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24,

Select the new 2D Contour operation
and click Actions> Simulate.

4 e 9L ENEe

AV ARV AR VAV IRV R V4

® () @ [T1]Facet
[T1] 2D Adaptive1

) @
@ [T1]1 2D Contour1
(ﬁ? [T2] Dril1 [Rapid k ]

(ﬁ? [T3] Drili2 [Chip breakir...

1\| l&l l&l l\l ‘\'

Figure 24. Simulate the new operation

25.

Play the animation and notice that the
blue faces are machined away. The
machined geometry now matches the
modeled geometry. Click the dialog’s
Exit Simulation after you finish
watching the animation.

Figure 25. Play the animation

26.

In the Browser, select Setupl, right-
click it, then choose Edit from the
menu. Click the dialog’s Select to
choose the setup’s machine.

@ SETUP : SETUPM 3

@ Setup G Stock @ Post Process

¥ Machine

Machine Select...

Figure 26. Choose the setup’s machine
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27. Locate and select the HAAS VF-2
machine, then click the Machine
Library dialog’s Select.

HAAS Mini Mill-EDU
f.”wﬂ[-ﬂ Mini Mill-EDU with HRT160 trunnion rotary table
= Eolder: Eucion 360 libra IAAS
) L HAAS VF-2
-,»é-: ~ Haas VF-2 with TRT160 tilting rotary table
- Folder: Fus t} ltbrary/HAAS
HAAS VF-2
.'% Haas VF-2
- ; = ar- Eucinn 2
L HAAS VF-6/40

Figure 27. Select the machine

28. A dialog will ask you to download the
model if it is not already downloaded.
Click Download Model.

= Download Machine Model X

The model for this machine must be downloaded before it can be used in
simulation

Cancel

Download Mo&-l

Figure 28. Click Download Model

29. Downloading the model will place it
inside your current project and allow
you to simulate the machine as it cuts
the stock. You can access this feature
by clicking Actions> Simulate with
Machine. This is a useful tool for
making sure you don’t collide with the
stock or fixtures. Save the design.

)

e 5 @R

R"f'-}_) Generate Ctri+G
<§ Simulate

<&, Simulate with rdal.‘lﬂn& :

Post Process

Setup Sheet

(1 Machining Time

110

Figure 29. Simulate a setup inside a machine
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