»#4 AUTODESK

Step-by-step guide

Create setup sheets and NC programs for milling

Learn how to create a setup’s NC program, then create setup sheet so that a machine
operator can prepare a machine.

Learning objectives:

o C(reate an NC program.
e C(reate a setup sheet.
e Post Process toolpaths.

Setup Sheet

Configuration  Detailed

Setup Sheet for Program 1001

* Summary

Program comment: Module Series
Design document:

Number of operatians: 3
Number of tools: 2

2 Tools:T1T2

Maximum Z: 0.6 in
Minimum Z: -1 in

Tuesday, August 15, 20
Number of setups: 1

Maximum feedraty
Maximum spindle
Cutting distar
Rapid distanc
Estimated cycle time: 5

@

Length: 1110

Maximum spindle speed: 7639 rpm

Holder product: CAT&0-ER3

= Tools

Number: 1 Mumber of flutes: 3 Cutting distance:

Diameter offset: 1 Tool description: 1/2" Flat Endmil Rapid distance: 2

Length offset Tool product: Estimated cycle time:

Tool type: flat end mill Minimum Z: -1 1n Holder descripti ATA0-ER3IZ-235
Diameter: 0.5 Maximum feedrate: 126,06 in/min Holder vendor: 1

Number: 2
Diameter offset: 2

Number of flutes: 3

Tool description: 1/2° Ball Endmi

Rapid distance: 102945 in

Estimated cycle time: 2m 3¢

The completed exercise

Toolpaths Programmed.f3d file.

1. Upload and open the supplied CAM 3x

Figure 1. Open the supplied file
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2. After all the operations have been
created, the information needs to be
converted to machine-readable code so
that the parts can be cut. Click Setup>
Create NC Program.

MILLING TURNING ADDITIVE

URE » @G_ @v [

(2 New Setup
Create NC Program

NCP

1 CAM E] New Folder
Sl T Gro
Units: in b New Pattern e

Figure 2. Create a new NC program

3. Inthe NC Program dialog, you need to

select the correct post for your machine.

If you don’t see the correct option
available in the Post menu, click the
folder icon to browse for it.

Machine and post

Use machine configuration

Post HAAS - Next GenerationC ~ | #° Pg
Use cascading post

Program

Mame/number 1001

File name 1001

Figure 3. Browse for the correct post

4. Locate and select the Fusion 360 library
option in the dialog’s left column.

Post Library

o Vendor
« My posts SAXISWORKS
Cloud
Local ABEB
Linked
‘Fusion 360 library ACU-RITE

Figure 4. Select the Fusion 360 library
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5. Use the options in the Filters tab to filter
the posts. Select Milling from the
Capabilities section, then choose Haas

Automation from the Vendor menu. Milling
Turning

Setup sheet
Intermediate
Je
Cascading

Additive

Inspection

Machine Simulation

v Venaor

Haas Automatri\on v

Filters

v Capabilities > ¢

-0

N/
N

by

Figure 5. Filter the posts

6. Locate and select the HAAS - Next-
Generation Control post, then click the  Haas Automation
Post Library dialog’s Select.

Haas Automation

Haas Automation

HAAS - Next Generation Control I

HAAS - Next Generation Control

HAAS ST-10

Figure 6. Select the Post
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7. Click the dialog’s Copy to My Posts. [@ Use postfrom Fusion 360 Library? X
The post you are using is from the Fusion 360 Library. Posts found here receive automatic
updates.

If you don't want to receive automatic updates, you can copy the post to the My Posts
folder and use it from there instead

My Posts location: | Cloud

Copy to M'%Pcsts

Figure 7. Click Copy to My Posts

8. Select the correct post from the Machine and post
dialog’s Post menu, then enter the se machine configuration
program’s information into the Past HAAS - Next Generation C

Program section.
Use cascading post

Program
Name/number 1001
File name 1001
Comment Module Series
N
Output folder 1ts/Fusion 360|7\E|C Programs

Figure 8. Select the correct post from the menu
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9. The options in the Post properties
section can be used to describe your
machine’s capabilities. For instance,
you can determine whether or not
your machine uses chip transport, a
rotary table, a probe arm, and more.

Post properties
» Configuration
~ Preferences

Coolant pressure Default
Fast tool change

Opticnally measure tools at start
Optional stop D?
Optionally cycle tools at start

Preload tool

Safe start all operations

Figure 9. Note the options in the Post properties

section
10. Continue to the dialog’s Operations Reorder to Minimize Tool Changes
tab. Verify that the operations use the Operation Instance Setup Work Offset
correct work offset and tool. OK the Adaptivel U1 Setupt o
NC Program dialog. @ 20 Pocketl |11 Setupl 0
& Scallopl Setupl o]

I:\} 111

Figure 10. Verify that the operations are correct

11. Notice that the new NC program is
added to the Browser’s NC Programs
section.

D ® (b Models
A [Z], NcPrograms,,

X

@8 M nCProgrami
4 © 5, sstups,,
4 o © EEEEE

Figure 11. Inspect the Browser
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12. If you modify any of the setup’s D @ (b Modes
operations, this NC program will be A NC Programs
out of date. Modify one of the
operations and notice that the NC o R
program has an orange out of date
icon. @ Parameters
*» NC code out of date
p—
D ® v @& [12]Scaliop
Figure 12. Modify one of the operations
13. Note that you can simulate the NC D ® (b Modeis
program to verify that it is correct. A [Z], Ncprograms
NCReooos
2 .| Edit
4 © |5, setps
SRR Compare and Edit
40 0FE
| 8 Simulat
D ® @
N = Post Process
® @
n GEE [=- Open NC Output Folder
Figure 13. Note the option to simulate
14. Right-click the NC program and A [Z], Ncprograms, |
choose Machining Time from the NCPagas =4
; Edit
ment A = Jb”,‘égtyp,s‘ Compare and Edit
4 © QEl—
= & Simulate
D & @
[) = 4 Post Process
D @
N = [ Open NC Output Folder
® @
Setup Sheet
® Kachining Tlmeh
Duplicate |“Di5plays an est

Figure 14. Inspect the NC program’s machining time
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15. Explore the dialog’s information. For © MACHINING TIME »
instance, the entire setup only has 13 Feed scale (%) e
seconds of rapid movements. Close

. . . i in/min 1181.1

the dialog after you finish exploring EanklJond AN

information. Tool change time (s} 15
Feed distance 70075in N,
Total feed time 0:05:17
Rapid distance 257.322 in
Total rapid time 0:00:13
Tool changes 1

Total tool change time  0:00:15

Machining time 0:05:45

Figure 15. Inspect the dialog’s information

16. Right-click the NC program and A [Z], Ncprograms |

choose Post Process from the menu. .

4 © |F Set.Edit

Ceevev

Compare and Edit

40 Q0
[> T <‘5' Simulate
&
D ® @ Post Proc%s
SR
D & @ [=- Open NC Output Folder
S v

[f] Setup Sheet

Figure 16. Post process the NC program
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17. The NC program is converted to G- %
Code and opens in a text editor 001001 (Module Series)
window. Notice that the program’s (Using high feed G1 F650.
name and comment are listed on Line (T1 D=06.5 CR=0. - ZMIN=-1.
2. The tools are described on Lines 4 (T2 D=0.5 CR=0.25 - ZMIN=-0
and 5. The first operation’s name is N1©@ G99 G94 G17
shown on Line 11 and Line 15 specifies N15 G20
the G54 coordinate system. Close the N2@ M31
text editor window after you finish N25 G53 GO Z0.
exploring the G-Code.
(Adaptivel)
N3e T1 M6
N35 S7639 M3
N4@ G17 G990 G94
N45 G54
N5¢ M8
Figure 17. Inspect the G-Code
18. Fusion 360 can create a setup sheetto 4 =], NC Programs |

help a machine operator prepare a
machine for the job. Right-click the NC
Code and select Setup Sheet from the
menu.
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Edit

Compare and Edit

4 ©® O

@ Simulate

Post Process

[=- Open NC OQutput Folder

Setup S[ket

\D Machining Time

< < <@

Figure 18. Create a setup sheet
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19. Choose the setup sheet’s name and Publish Setup sheet: NCPro

save location, then click the dialog’s
Save.

Mame:

‘ 1001 Setup Sheet
[,
by

Location:

23 Module Series » 10 CAM 2.5 and 3x

Figure 19. Save the setup sheet

20.The setup sheet will open in a new

" Detalled o
Confguraticn D &

d]alog Setup Sheet for Program 1001

~ Summary

Number: 2 Number of lutes: 3 Rapid distance: 102045
Diameter offset: 2 Tool description: 12 Ball £ngenil Estimated cycle time: 2 35

Figure 20. Explore the setup sheet

21. Explore the Summary section and ~ Summary
notice that you can learn thmgs like Program comment: Module Series  Number of operations: 3
the number of operations, number of Design document: Number of tools: 2
) ) CAM 3x Toolpaths Programmed v2  Tools: T1 T2
tools, maximum feed rate, estimated Product version: Maximum Z: 0.6 in
le ti d h Fusion 360 CAM 2.0.16976 Minimum Z: -11in
Cycle time, and mucn more. Created:

Tuesday, August 15, 2023 15:15:11
Number of setups: 1

Figure 21. Inspect the Summary section
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22. Inspect the Tools section and notice

that each tool is thoroughly described.

 Tools

Number: 1

Diameter offset: 1
Length offset: 1

Tool type: flat end mill
Diameter: 0.51n
Length: 1.11n

Figure 22. Export the Tools section

23. The Operations section describes each
of the setup’s operations. For
instance, you can learn the estimated
cycle time, whether the operation
uses coolant, the operation’s tool, and
much more.

¥ Operations

Operation 1/3

Description: Adaptivel
Strategy: Adaptive

WCs: 0

Tolerance: 0.004 1n

Stock to leave: 0.021n
Maximum stepdown: 0.751n
Optimal load: 0.11n

Load deviation: 0.011n

Figure 23. Explore the Operations section

24. The dialog’s Configuration menu can
be used to customize the sheet’s
information. For instance, the Tools
only option will only display the Tools
section.

Configuration Detailed
+ Detailed
Tools only
¥ Summary ) N
s Compact
Program com| .
Design docur Compact (Summary image only)
CAM 3x Toolpi = ) i
Product versi Compact (Tool list images only)
Fusion 360 C& _ .
Compact (No operation tool images)

Created:

Figure 24. Notice the Configuration menu
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25. The setup sheet can be printed by

clicking the printer icon in the sheet’s X
top right corner. Close the setup sheet
after you finish exploring it. [@b

Figure 25. Notice that you can print the sheet

26.You can also create a setup sheet B NC Programs
using the setup. Right-click Setupl A 2 Setups

and choose Setup Sheet from the A ®
menu. jﬁ]ﬁudﬂpﬁvﬂ

P

D
(& @ [T1] 20 Pockett
£ & [T2] Scallop

OO

Figure 26. Use the setup to create a setup sheet

27. Choose the location to save the setup
sheet.

Figure 27. Choose the setup sheet’s save location
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28. 0pen the HTML setup sheet and Setup Sheet for Program 1001

Jos Descrismion: Sefup1

notice that most of the information iS  seueree cAM 3x Toolpaths Programmed v2
the same as the first setup sheet you Sty

WCS: #0

created. Close the setup sheet after T

DY: 2in
you finish exploring it. e
DX: 5in
DY: 2in
DZ: 1.5in

STock LoweR in WCS #0
X: Oin

Y. -2in

Z:-1.5in

STock UpPER In WES #0:
X: 5in

¥: 0in
Z: 0in

Total

Nunesr OF OperaTions: 3

Nuwesr OF Tools: 2

TooLs: T1 T2

Maxamum Z: 0.6in

Mirataum Z: -1in

Mzamum Feeorate: 159.294in/min
Masavum SeimpLe Seeen: 7639rpm
Curine DisTance: 700.75in

RapiD DisTance: 257.322in
Esmmaep Croie Tme: 5m:34s

Tools

TiD1L1
Tvee flat end mill Minmausa 2 -1in Hovoer Maritool CAT40-ER32-2 35
Duamerer: 0.5in Masamun Feep: 126 06in/min Venpor: Maritool
LenaTH: 1.1in Maximum SeiNDLE Spesp: T639rpm  Propuct: CAT40-ER32-2.35
Futes: 3 CuTTing Distance: 375.447in
Descrierion: 1/2" Flat Endmill  Rario Distance: 247 027in

Esmimaten CvoLe Time: 3M°25 (54.3%)

Figure 28. Explore the new setup sheet

29. Expand the Actions group’s menu and (% ) <(‘§\ G1
notice that you can post process a & |62

setup, create a setup sheet, or check m— o

& Generate Ctri+G

@'- Simulate

<&, Simulate with Machine

Post Proce :
Setup She:&

(D Machining Time

1110
(]
&
=

the Machining Time information. Make
sure Setupl is selected in the Browser
and choose Actions> Post Process.

Figure 29. Notice the Actions group’s options
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30.Click the folder icon next to the Post Machine and post
menu to browse for a new post. Use machine configuration

Post

»

HAAS - Next GenerationC - # %

Use cascading post

Program
Mame,/number 1001
Figure 30. Browse for a new post
31. Use.the dialog’s lef‘F column.to Past Library
navigate to the Fusion 360 library.
Yo Vendor
* My posts SAXISWORKS
Cloud
Local ABEB
Linked
:Fusion 360 library ACU-RITE

Figure 31. Open the Fusion 360 library

32.In the Filters tab, activate the Setup e —
S R lters Filters -0
sheet option inside the Capabilities
section. v Capabilities
Milling
Turning

Setup sheet
l}termed*'te

Jet

Figure 32. Filter the posts
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33. Notice that you can export the setup

sheet using several different file : -
. . Vendor Description

types. Cancel the Post Library dialog, .

then cancel the NC Program dialog. Autodesk Operation Sheet CSV

Save the design. %
Autodesk Operation Sheet
Autodesk Results file generator for pro
Autodesk Setup Sheet Excel 2007
Autodesk Setup Sheet Excel
Autodesk Setup Sheet [HTML)
Autodesk Tool Sheet C5V
Autodesk Tool Sheet [HTML)

Figure 33. Notice the setup sheet’s file type options
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