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Learn the Rules...then Break Them: Fusion 360 for Industrial
Robot Arms

Stefanie Pender
Autodesk

Learning Objectives

+ Quick introduction to Industrial Robots
+ Set-up manufacturing space in Fusion 360 to post-process native robot code for the application of milling
+ Test and validate posted robot code from Fusion 360 in a virtual robot simulator

+ Identify various coordinate systems of the industrial robot arm and calibrate tool data and work coordinate
system

+ Demonstrate customer example utilizing workflow
+ Introduction to the Autodesk Technology Centers and access to Industrial Robot Arms

Description

Fusion 360 software now offers a simple workflow for programming industrial robot arms. Anyone familiar with
post-processing machine code from Fusion 360 can now create robot code in the same way. During this lab, users
will use the manufacturing space from Fusion 360 to generate robot native code that can drive industrial robot
arms. First, we will show a generic robot workflow within Fusion 360 that will post with the ABB post processor.
Then, we will cover exporting code into a virtual robot simulator, ABB RobotStudio, for validation. We'll then pivot
to recordings at Autodesk Technology Centers, explaining calibration of various coordinate systems localizing the
robot arm and robot operation for milling applications. We'll introduce other applications that participants can
use with this workflow, such as welding and additive. Finally, we will share various case studies from Autodesk
Technology Center residents and customers utilizing Fusion 360 for industrial robots.

Speaker

Stefanie Pender is a Senior Shop Supervisor at the Autodesk Technology Center Boston, a research and
development workspace where Autodesk invites startups, colleges and universities, and industry experts

to explore ways to advance the building industry. The center focuses on industrialized construction, digital
fabrication, automation and robotics in construction, and other ideas that are transforming the built world.
Stefanie supports residents utilizing robotics at the technology center in applications that range from milling,
welding, 3D printing, cutting, and material handling. She is a certified ABB Robot Programmer for material
handling.
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THIS HANDS-ON LAB DOES NOT SUBSTITUTE IN-PERSON EQUIPMENT TRAINING.

IMPORTANT SAFETY INFORMATION
Before using an industrial robot make sure to follow the applicable safety instructions and guidelines.

Get informed on general safety hazards surrounding the use of industrial robots and prevent injuries by
controlling associated risks.

+ The ABB posts provided are only compatible with Fusion 360. There are many factors that can cause a post
to not be compatible with your particular setup. When you use a new post make sure to test it carefully as
the post might not match your particular robot configuration and requirements.

+ Simulation must be performed using a Virtual Controller in proprietary software such as ABB RobotStudio

FOLLOW THE STANDARD! PLEASE CONSULT THE AMERICAN NATIONAL STANDARDS INSTITUTE
ANSI/RIA R15.06-2012 AMERICAN NATIONAL STANDARD FOR INDUSTRIAL ROBOTS AND ROBOT
SYSTEMS- SAFETY REQUIREMENTS BEFORE OPERATING ANY INDUSTRIAL ROBOT

This is an image of our robot cell.

For milling applications we utilize
polycarbonate hard guarding and have
interlocked doors. No one is allowed to

- enter the cell during a milling operation.

i If anyone tries to enter the cell during a

.} milling operation, the spindle automatically
8 turns off.

DO NOT mill without the appropriate safety
§ systemsin place.
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Using this handout:

+ We will setup toolpaths in Fusion 360

+ Post-process those toolpaths

+ Validate toolpaths and simulate an industrial robot in ABB RobotStudio
+ Set up coordinate systems on an ABB Robot

+

Mill using an ABB Industrial Robot.

Post Process X

Configuration Folder

o
[ 360 cam/posts Setup VERSION:1
LANGUAGE : ENGLISH
_— o
| Post Configuration
~ - VODULE nfacel
[Enter search text | [an Al vendors S PROC pFacel()
70], [9E9, 99,969, 959, 9E9, 9E] ] \WOEOF 5, V17, Fine, tADSKI;
e v Open config Hovel [[244. 3 10,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] 1, v17, 21, tADSH

22], 0, -0.25881905,0.96592583, 0,01, 983, 969, SE9, 99,969, 969] 1,100, 21
. 25881965,0.96592583 . 0,01, (969, 9E9, SE9, 99, 969, 9E9 11,1109, 21
1905, 0.96592583, 0], 1, (989, 3, SES, 9E9, 99,991 ], v100, 21
Movel [[243,2.886,-4.057], [0, -0.25881905,0.96592583,0],[0,0,0,0], [ 9E9,9E9, 9E9, 9E9, 9E9, 9E9] ], v109, 21, tAL
el [[-3,2.886, 4.057], 6, 83,00,1 1, (99,89, 969, 969, 90, 0601 1, 4200, 11, £4DE
25881965,0.96592583,01, (0,0,0,0], (9€9, 969, 969, 969, 99, 9691 1209,
25881905,0.96592583,0], (0,

Output folder
| C:\users\pends\AppData\.ocal Fusion 360 CAM\nc Open folder

Program name or number - MoveL [[- 581905, 0.96592583, 0], [0
[AU_pemd] ] Property Value Hovel. [[-5.925, X 25681905, 0.96592583, 0], (0,0,0,01, X
2 vel [[- v
2 o ok enti e e Hovel [[-5.345, -857], [0, -0.25681905,0.96592583, 0], [0,0,0,0], [99, 99, 9€9, 9€9, 9€9, 9€9] ], 1260,
Movel [[-4.362, , [0,-0.25881905,0.96592583, 0], [0,0,0,0] , [9E9, 99, 9E9, 9E9, 99, 9691 ], 1202, 21,1
Program comment First point using joints. Yes Movel [[-3,8. , [0, -0.258819€5,0.95592583, 0] ,[0,0,0,0) , [9E9, 9E9, 9E9, 9EQ, 9E9, 9E] ], 1260, 71, LADS
] | Fip Tool Frame Yes Movel [[243,8.887,-4.057], 6, X e, L [99,9€9, 969, 9€9, 969, 9691, v209,
Toolpath name max 30 chars Yes Hovel [[244.302,9. 1, (o€ £,969,969]1,v200,
Unit Robot configuration 0,1,0,1 MoveL [[245.34 0,01, [9E9, 9E9,9E9, 959,93, 9691, 1201
= Movel [[245.925,
Document unit ~| | Robothead angle 30 et (oasamen
Robot joint 1 0 Hovel. [[245.346,13.758,
[JReorder to minimize tool changes Robot joint 2 0 Movel [[244.302,14.591,-4.857], [0, -0.25881905,0.96592583,0] , [0,0,0,8],, [9E9, ,9E9,9E9, 99] ], 1264
joir Movel [[243,14.888,-4.057], [0, -0.25881905,0.96592583, 0], [0,0,0,01, (969,969, 96 [ 99, 9€911, 1200, 21, t4
B e Robot joint 3 5
Robot joint 4 o v
‘Search for posts in our Autodesk HSM post library Post | Cancel

Equipment used:

+ ABB IRB 1200 (5 kg/0.9 m reach) with IRC5 controller
+ Dewalt hand router with custom mount
+ End mill P. 3

+ Polyurethane foam
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OADING/INSTALLING POST INTO FUSION 360

Go to: https://cam.autodesk.com/hsmposts

1. Search for ABB.
2. Download latest ABB post.

F pontbrry for Atodesk uscr. % |

& OneNoteOmine (1) logn-ao @ y. @

[ Cruse Schedue (), Autocesk BM 360, g Workdoy

F AUTODESK' FUSION 360"

Post Library for Autodesk Fusion 360

This s the place to find post processors for commeon CNC machines and controls.

Make sure to read this important safety information before using any posts.

Q abb

mtype “JArytme | a

ABB Robotics - Rapid

‘\ I" Download / Share / RSS / Guide

Fusion 360: Open file AU Demo

1. Under File in the toolbar, choose Open.
2. Make sure you are in the Manufacture Workspace.

F Autodesk Fusion 360
B R 8 o~

AU Demovt

2 QIHE MEH =

uooFY+ Acnows~ A mssECTe

FABRICATON Toots

W 8

wmaxs+ | oer

TR ADOmVE  msFECTON

P #sc Bemes

MANUFACTURE +

&

oRunG seiecre

<« sRowSER

40 Mot
O unasom

D W names Views

Do s

AL, 5.,
4 Co— ©
Do @ mreen
D @ muamemer
D M momemn
DO Micmes
comons o +BOTQ B0 580 6

3. Under Manage - Go to Post Librar .
i ’ @ R
L. Form Ml

117 Tool Library

=3 Machine Library
Post Library
Task Manager

Q Export Defaults

'a Import Defaults

4D Reset Defaults

INSPECT ¥ SELECT~

Post Library
Displays the Post Library where you can manage

posts for your projects as well as the predefined
posts
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Post Library X
Q, Search Filters ~ Info
E:‘- f ﬁ FD fD |} ﬁ ?x ~  Capabilities
~
Recent Title mmn Miling
Fusion 360 library Generic NC
T
v My Posts C.R. Onsrud CR Onsrud 5-axis Router with Fanuc 31i control urming
CAMplete CAMplete APT Wire
A Cloud Haas Automati_. HAAS - Next Generation Control Setup sheet
Haas Automati.. HAAS - Next Generation Control
Haas Automati.. HAAS Trunnion (pre-NGC) Intermediate
KUKA KUKA Robotics - KRL Jet

armdinn

4. Select Local » Go to Import a post
5. Select abb.cps from Downloads folder
6. ABB post should now be in the Local folder.

Title - Description
Generic MC
| ABB ABB Robotics - Rapid |
C.R. Onsrud CR Onsrud 5-axis Router with Fanuc 31i control
CAMplete CAMplete APT

Haas Automati.. HAAS - Next Generation Control
Haas Automati.. HAAS - Next Generation Control
Haas Autormati_. HAAS Trunnion (pre-NGC)

KUKA KUKA Robotics - KRL

To post-process for Kuka:

1. Go to: https://cam.autodesk.com/hsmposts

2. Search for Kuka or Universal Robots and download appropriate post file.

3. Follow the steps 3-5 above and import the appropriate post into your local post folder.
4. There are also Post-Processor Guides offered on the Autodesk post site.

ABB Robotics - Rapid

‘ l. .! Download / Share 7 RSS /
FRApmw -
Purpose: Milling
Version: 42890
Changed: 46 days ago
Extension: pgf

Downloads: 365

Generic ABB Rapid post. Please refer to the User Guide for programming specification and sample. Always simulate in Robot Studio before load any toolpath on your Robot.

KUKA Robotics - KRL

Download / Share / RSS /-w
KUKA

KUKA

Purpose: Milling
Version: 42890
Changed: 47 days ago
Extension: src

Downloads: 185

Generic KUKA KRL post. Please refer to the User Guide for programming specification and sample. Always validate with KUKA.Sim before load any toolpath on your Robot.
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The prepared Fusion 360 file AU Demo has all of the
appropriate toolpaths for this training.

1. Face: prepares raw stock for machining, removes all 4 & setpt @
material from top of stock to top of the model 3 Q [T1] Facel

2. Adaptive: a roughing strategy that uses an optimized D @ [T1] Adaptive?
toolpath. Objective of this toolpath is to remove bulk _
amount of excess material from workpiece in every > [T1] Parallel
pass. )3 &» [T1] Contourd

3. Parallel: widely used finishing strategy. Objective of
this toolpath is to improve surface finish, dimensional
accuracy and tolerance.

4, Contour: To finish off sides of profile.

With Fusion 360 - with minimum input and by using a lot of the default settings - a toolpath will be created.
This tutorial will not cover toolpath optimization, but will focus on using mostly default settings. There are
many other tutorials that cover toolpath optimization. We will not be covering this in our lab.

Measure your stock and update Setup window.

1. Position your stock in a similar orientation to the image
on the right. Familiarize yourself with the coordinate
system and make sure it matches the coordinate
system in Fusion 360.

2. Measure your stock in X, Y and Z. You'll need these
measurements for the next page.
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A
D 1
> Mew Operation bk
In Fusion 360: Create From Template »
1. Right click Setupl - Select Edit g Create MC Program

2. Select Stock tab. Update Width (X), Depth(Y) and
Height (Z) with your stock measurements from the
previous page.

3. Select Post Process tab. Make sure WCS Offset is
assigned a number. In this example we are using 1.

El Mew Folder

@ SETUP: SETUP1 @ SETUP: SETUP1

3
o[l oo

2 ¥  Post Process
P . cs % Stock
» This is your Workobject definition Program Nameflumber  SolverTest
. . . . Mode Fixed size box A
» This example will create a Workobject wADSKI in the R

Code Ground Stock at Moc... D
¥ Machine WCS
. . . Width (X) 248 mm :
» This number cannot be zero, otherwise you will get | | WES Offset 1
an error when you post-process. Error: Workobject Hodel Positon Center - Huliple WS Offsets | O
data has not been specified. Define it as WCS value, Depth (1) 246 mm : | o ok | [ Cancel
editing current Setup. Model Position Center -
4. Toolpath edits will cause the toolpaths to be out of Height (2) 50 mm 2 |
date. o Model Posttion Center hd
5. Right click Setupl - Select Generate to update Round Upto Nearest |10 mm

toolpaths with edited settings.

¥ Dimensions

Width (X) 248 mm
Depth () 248 mm
Height (Z} &0 mm
[i ] OK Cancel
[ ! ] @ Mifacet | 4 £} Edit 5
[ 'o @ [T1] Adaptive1 Mew Operation 3
> 'o J0  [T1] Paralient Create From Template 3
! ) &> [T1] Contourt Create NC Program

D New Folder

|@ Generate |

Simulat
o s
@ Post Process
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PREPARING TOOLPATHS FOR POST PROCESSING: UPDATE TOOL

Update your tool .ﬁl' i 1
{7 Edit Tool
Right click Facel- Select Edit Tool Compare and Edit
2. Update your tool measurements here. Create NC Program
3. Go to Cutting data tab - update your
feeds and speeds s I+ exsmmsemmonen C

Genersl  Cutter Shaft | Holder | Cuttingdata | Post processor

» In Fusion - Feed € Speed is in mm/

Type flat end mill -

m] n unit Millimeters - 2
Clockwise spindle rotation
» In RAPID Code (posted robot code)-> ) :

Material Hss -

Speed isin mm/sec S
» Check your feeds € speeds and adjust |
accordingly. = =
» In this example setting Cutting
feedrate to 12000 mm/min will create . =

speed data that is v200 (200 mm/

sec)
4. Go to Post processor tab - assign tool
number. In this example itis 1. -
» Your tool number will be represented
in the tool data. For example tool E kit Too
number 1 will cause the tool data to RiGenci2 | LiOstn/ibuilit erinil
be n a m ed tADS Kl General Cutter | Shaft | Holder Pusl processor 3
+ 7 Speed
Cutting data Spindle speed 5000 rpm
Default Preset Surface speed 99.74557 m/min fx
Ramp spindle speed 5000 rpm
Feedrates
Cutting feedrate 12000 mm/min
Feed per tooth 2.4 mm fx
Lead-in feedrate 12000 mm/min fx
Lead-out feedrate 12000 mm/min fx
Ramp feedrate 333.33 mm/min
Vertical feedrates
Plunge feedrate 6000 mm/min
Feed per revolution 12mm fx
F Edit Tool

AU DemovZ / l 1- @6.35mm L40mm (flat end mill)

General | Cutter | Shaft | Holder | Cufting data | Post processor 4

<>

Number 1
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Adjust toolpath settings: Face

1. Right click Facel~ Select Edit
» Check Tool and Feeds £ Speeds
» Can change tool with Select...
2. Select the Passes tab.

3. Check the Pass Extension - distance
to extend the passes beyond the
machining boundary
» in this example it is set to 3 mm

4. Check the Stepover - horizontal
stepover between passes

» default value is used in this example.

5. Select OK

Adjust toolpath settings: Adaptive

1. Right click Adaptivel~ Select Edit
» Check Tool and Feeds £ Speeds
» Can change tool with Select...
2. Select the Passes tab.
3. To optimize the toolpath for faster
milling:
» Select Both Ways - this operation

will use both climb and conventional
milling (increasing the speed of the

toolpath)
» Select Order by Area
4. Select OK

Adjust other toolpath settings

1. Right click Parallell > Select Edit
» Check Tool and Feeds £ Speeds
» Can change tool with Select...
» Select OK

2. Repeat with Contourl

@ FACE:FACE1

¥ 3O H =

¥ Tool

Tool

Coolant

¥ Feed & Speed
Preset

Spindle Speed
Surface Speed
Ramp Spindle Speed
Cutting Feedrate
Feed per Tooth
Lead-In Feedrate
Lead-Out Feedrate
Ramp Feedrate
Plunge Feedrate

Feed per Revolution

Select...
#1 - @6.35mm flat

Flood A

Default Preset A
5000 rpm

99.7455 m/min

5000 rpm

12000 mm/min

2.4 mm

12000 mm/min
12000 mm/min

333.333 mmimin 5

6000 mm/min
1.2 mm
0K Cancel

@ 2D ADAPTWE : ADAPTIVET

¥ J O H = 1

¥ Tool

Tool

Coolant

¥ Feed & Speed
Preset

Spindle Speed
Surface Speed
Ramp Spindle Speed
Cutting Feedrate
Feed per Tooth
Lead-In Feedrate
Lead-Out Feedrate
Ramp Feedrate
Plunge Feedrate

Feed per Revolution

Select...

#1 - 36.35mm flat

Flood hd

Custom hd

5000 rpm

59.7455 m/min
E000 rpm

12000 mm/min

2.4 mm

G000 mm/min

S000 mm/min
2000.33 mm/min 5
2000.33 mm/min

0.400067 mm

OK Cancel

©@ FACE: FACE1

Pass Extension

¥ I 0 =
)
¥ Pazszes { o> -
Tolerance 0.01 mm /- !
\
- )
Pass Direction 0 deg P )
I Pass Extension 3 mm
Stock Offset 0 mm
| Stepover 6.0325 mm|
B
Direction Both ways 2ol L/
/
i,
From Other Side I ~ »\)
Use Chip Thinning 1) (] g
e

O Multiple Depths

I:I Stock to Leave

(i} 0K

@ 2DADAPTIVE : ADAPTIVE
v 96 H=
¥ Passes
Tolerance
Optimal Load
Both Ways
Optimal Load Other Way
Other Way Feedrate
Minimum Cutting Radius
Use Slot Clearing

Direction

v ) Multiple Depths

Maximum Roughing Stepdov...

Order by Depth

Order By Area

- @ Stock to Leave
Radial Stock to Leave

Axial Stock to Leave

[C] smoothing

Cancel

2

0.1 mm

2.54mm

@

254mm

10800 mn |

0.635 mm &

a

Climb

10 mm

Stepover
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PREPARING TOOLPATHS FOR POST PROCESSING: SIMULATE

Simulate toolpath

£ Edit
New Operation 1 »
Create From Template »

1. Right click Setupl- Select Simulate

Create NC Program

» Press Play B New Folder
» Look for the tool or the tool holder to ‘9‘3_"””“
turn red. This will indicate a collision. :'::'::
2. Any red in the timeline at the bottom of e Croats HERGETEpacion

the screen will also indicate a collision.
» the timeline here is all green

T e
v @ Tool
Tool indicates collision =

Programmed Point (@

v @ Toolpath
Showponss O

Mode Tai

v @ stock

Mode Fast (3-axis only)
Colorization Operation

Material Plastic Vinyl

Qualty Hedum

Tansparent )

Close

Timeline indicates collision

Start the simulation (Ctrl+ Space)

NNNNN

KO & [>® 9 o
O

P E8Q @@ &

e

The timeline shows all green, therefore no collisions.
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POST PROCESS IN FUSION 360

£} Edit ].

New Operation »
Create From Template »
Create NC Program
E7 new Folder

&2 Generate

:3 Simulate

. . Post Process
1. Right click Setupl- Select Post Process o Create I Post Process }
2. Post Process Window will open. Setup Sheet
» Select Setup - Select Personal Post
Library (earlier in the handout we
covered steps to place post in this ([ Post process 5 x
folder) Conforation Foker
. ‘ [ fusion 360 cam/posts || Setup I
3. Select ABB Robotics post here
Post Configuration
4. Give your program a name here. EErr: | V] [ v
» In this example AU_Demo 3 [[aserobotis -Rapi /abo “] [ ovencnti
. . Output folder NC extension
5. Leave these values with their default [ c:\sers\pends\AppData \Local\Fusion 360 CAM\nc = Open folder
values for now. We will explain these Frpe R
settings on the next page. = — vl 1((5
6. SeleCt POSt Program comment First point using joints Yes
) ‘ Flu;.lTot;l7 Frame — :Es
7. Post processing completed successfully - Roscontgumten 0101
will be displayed. ocmentusit Sl i 5
[C]Rreorder to minimize tool changes Robot joint 2 0
[ Open NC file in editor :EZS:::S 5 .

-70
Search For posts in our Autodesk HSM post librar: 6 Cancel

File Edit Selectiol w Go Run Terminal Help

SI Latin I
uesday, October 6,
ge changed to '20127 (US-ASCIT)

\pends\appdata\roaming\autodesk\fusion cam\posts\abb. cps

: e\ ends\appdata\roaming\autod; on cam\posts
ration modification date: Monday ber 5, M
pends\AppData\Local\Fusion CAM\nc\AU_Demo. pgf
of intermediate NC data:

of configuration:
c by Autodesk, Inc.
te sion cAM 2.0,

Stop time: Tuesday, October 6,
Post processing completed successfully.

Ln1,Col1 Spaces:4 UTF-8 CRLF log & Q




POST-PROCESSOR SETTINGS

TOOL ORIENTATION
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1. You can choose if tool orientation has the same Z+ direction as Fusion CAM (Flip Tool Frame - No)
2. Or as ABB robot default (Flip Tool Frame - Yes). This is the recommended tool orientation. See #1

We can manage this condition using Flip Tool Frame option:

TOOL AND WORKOBJECT PREFIX

+ Both tool name and WorkObject are written with a prefix set by
two specific parameters.

+ Default is tADSKH# and wADSK#

+ You can give your Tool and WorkObject any name, but for
purposes of this training we will stick to the ADSK convention.
We recommend using the naming convention of starting
your tool with tName and workobject with wName to keep
organized.

Post Process

360 cam/posts

IE

| [Alvendors

| 488 Robotics - Rapid / abb

v| | openconfig

Output folder

NC extension

[ c:\users\pends\appData L ocal\Fusion 360 CAM\nc

]| | open folder

| Lot

Program name or number
[ 1001 |

Program comment

Property
5

Value
il

Robot tool name (prefix)
Robot workobject data name (prefix)

tADSK
WADSK.

[=]
8
3
]
g
<

[CJReorder to minimize tool changes
Open NC file in editor

Search for posts in our Autodesk HSM post librar:

Use coolants

Use subfolder

(Builtn) Allow helical moves
(Builtn) High feedrate mapping
(Builtn) High feedrate

(Builtn) Maximum drcular radius

Mo
Yes

Yes

Preserve rapi..
100

1000

| Past

|| concel
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POST-PROCESSOR SETTINGS

JOINT VALUE USED FOR INITIAL POSITION
+ There is a parameter for each axis position in degrees.

+ This means that first point is a joint move using joint position and it is not a cartesian position.
+ They will be used to avoid the part and keep the robot posture free from singularities

5 Post Process =
[ ComfguatonFide

[ Cxdumers t_inma Documents/s_FUSION_360/0_Fusion_Post/Custom Posts il oo ‘
SestCenfgraber y

Fritir 1 et ’. Vl ;‘7”— ~— v‘

A58 Raoid - Mipie fle | ABBN L1720 o | oencanis |
Oulput fokder N extension
[Csesitp 360 CAM T | ooentose | [oof
[Pt
N, o Pragerty vakie ”~
[1001 ] -

[Romot ot 1 [
Program comment [Reot font 2 ]
[ | |[peot st s

ot jort 4 e
Lt [Rowot joint 5 0
Documentunit -] prte I

- - SAEKL

[CIRecrder t minimize tool hanges WADSKL
[l oman ie fie in edeor j

$MODULE TPO1
PROC _Proc TPO1 ()
[MoveabsJ [[0,0,5,-70,-40, 701} [SE9, SE9, 9E9, 9E9, 9E9, 9E9] ] \NOEOEfs, v17, fine, tADSKI;

ROBOT HEAD ANGLE
+ Robot head angle parameter describes the rotation value around tool axis.

+ The angle will be kept throughout the toolpath to avoid singularity. To learn more about singularities, see page 22
in the Appendix of this manual.

Property Value o
Robot path smoothing (APO.CDIS) (mm) 2

Robot 'Status’ configuration 'B110°

TOOL number (STOOL) 1

Robot 'Turn' configuration 'B110010"

Robot head angle | 45

Robot joint 1 5

Robot joint 2 -0 -
Robot joint 3 100

Robaot joint 4 75

Robot joint 5 -60

_______ Fr=a  AAn AR A AR AOAT1 FA AAAAAATIA A AAAACANA A ATTITICATA A AAAATAATT PR LA LA
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POST-PROCESSOR SETTINGS

PLEASE REMEMBER:
1. The units must be mm for ABB industrial robots

2. Change the name of the toolpaths so they do not begin with a number: example 2D Contour.
Otherwise, a syntax error may occur.

OUTPUT FILES FORMAT

+ ABB postprocessor creates Autodesk.mod as main program, toolpath_name.mod as subprograms and
program_number.pgf as program file

+ You can choose if output files are written in defined output folder or in an additional subfolder
(named as program number).

D W Named Views S
= & Jodels /// @ Post Process X
I.f’ Manufacturing l:indels
A I&,,,@?‘}‘Ps‘? ,,/ |D:/deveiopment/post4ibrary DI ‘ Setup
4 [ seupt,, ©
b
D [ Enter search text | [an ~| | all vendors v/
(488 Robotics -Rapid /abb | | openconfg |
Output folder NC extension
IC:VJsers\amiloa\AppData‘i.ncal\FusionS&OCAth [i!l ‘ Open folder ‘ l .paf
T | » >
] | | -y
Program comment Robot jeint 5 -40
| test ABB robot | Robot joint & 70
Robot tool name (prefix) tADSK
001 obot workobject data name (prefix) wi
D adhs i eshl i n—vE Zobo:smuuﬂ’jngtval:z {Zone) IADSK
Eme e 1 minimize tool changes Use subfolder *s I
1001.pgf PGF File Pl =
%Amodgsk.mod MOD File Eocon (Built-in) High feedrate mapping Preserverapi... ¥
doplpsil s MO F?IE sts in our Autodesk HSM post library. | Post | 1‘ Cancel }
[m] toolpath2.mod MOD File
Example Output files format - from AU_Demo
| » Local » Fusion 360 CAM » nc » AU_Demo v D £ Search AU_Demo
Name Date modified Type Size
@ AU_Demo.pgf 10/6/2020 2:21 PM PGF File 1KB
@ mAdaptivel.mod 10/6/2020 2:21 PM MOD File 3,716 KB
@ mAutodesk.mod 10/6/2020 2:21 PM MOD File 1KB
@ mContour1.mod 10/6/2020 2:21 PM MOD File 164 KB
@ mFace1.mod 10/6/2020 2:21 PM MOD File 41 KB
@ mParallel1.mod 10/6/2020 2:21 PM MOD File 325 KB



New NC Post Process Dialog Window is

similar to the other post process window

1. Right click Setupl
2. Create NC program

+ The new interface offers options for
Welding and FFF (Fused Filament
Fabrication)

+ Welding creates additional program data:

Seamdata, Weavedata, and welddata

» Welding data is required for welding

applications
+ FFF settings

» Signals for communicating with
extruder, example extruder on/
extruder off can be utilized here.

+ Can support signals for communicating to

end effector - on € off

Check: https://cam.autodesk.com/hsmposts for
updates and more supporting documentation on

using these settings.

£ NC Program: NCProgram2

Settings  Operations.

Machine and Post
Use machine configuration
Post ABB Robotics - Rapid / 3bb robotics 20201009

Use cascading post

Program
Name/number AU_Demo_post_process

Comment

Output Folder C\Users\pends\AppData\LocalFusin 360 CAM\nc
NC Extenson oot

unit Document unit

Open NC fie n edor

Post

« | Welding Settings
Welding seamdata seaml
Welding wait time 0
Welding weavedata weavel
Welding welddata weldl
- |¥| FFF Settings
Robot base data 1

Robot tool data 1

ABB Robotics - Rapid
Download 7 Share / RSS /

AL HD ED
R
Purpose: Milling
Version: 42890
Changed: 46 days ago
Extension: pgf

Downloads: 365

4\ AUTODESK.
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Post properties

~ Process
End-effector state | OFF
Head angle 20
Weldng mode

+ Robot Configuration
Fist point move type | Joints
Robot configurzton | 0,-1,0,1
Robot jomt 1 0
Robot ot 2 0
Robot jont 3 5
Robot jont 4 70
Robotjont 5 40
Robotjont 6 7

+ Robot Parameters
Fip Tool Frame 2

£ADSK

Robot workobject da

name (prefi) | wADSK
Robot smoothing value (Zone) 1
Welng Sattings
FFF Settngs
Miscelanzous

Buitn

Restore defaults ok

Cancel
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VALIDATING TOOLPATHS IN ABB ROBOTSTUDIO: ROBOT SIMULATOR

ABB RobotStudio is an engineering tool for configuring and programming ABB robots, both physical robots

on the shop floor and virtual robots in a PC. Use this application for modeling, offline programming, and
simulation of robot cells. Its advanced modeling and simulation features help in visualizing multi robot
control, safety features, 3D vision, and robot supervision. RobotStudio’s built-in programming environment
allows online and offline programming of robot controllers. In online mode, it is connected to a real controller
and in offline mode, it is connected to a virtual controller that emulates a real controller in a PC.

RobotStudio is built on the ABB Virtual Controller, an exact copy of the real software that runs your robots
in production. This allows very realistic simulations to be performed, using real robot programs and
configuration files identical to those used on the shop floor.

Download here: https://new.abb.com/products/robotics/robotstudio/downloads
+ Premium features must be activated to use the features in this manual.

File > Options

Activation Wizard...

I want to request a trial license, follow steps to request trial license.

View Installed Licenses

UoswoN

RobotStudio Premium

VHY -5

Options
File Home  Modeling ~ Simulation ~ Controller ~ RAPID  Add-Ins ‘ ‘
H soe Licensing
B save s Stations General o
[] Disable licensing (use free features only)
@& Open - ‘ Appearance
B Close B Solution with Empty Station Licensing License Management
‘ Units o .
o : ) Advanced = View installed licenses... 4
Info 7™ Solution with Station and Virtual Controller
§ Creates a solution containing a station and a virtual Autosave
Recent controller. Available robot models are listed to the right. Files & Folders —> Activation Wizard... 2
Screenshot
EE Empty Station Screen Recorder
New Creates an empty station Robotics RobotStudio user experience program
Print Text Editor (@ 1 want to help improve RobotStudio
rin H .
Files RAPID Profiler O I do not want to participate right now
— ) Graphical programming X
Share RAPID Module File Synchronization Privacy statement
& Creates a RAPID module file and opens it in the editor. .
— Mechanism
Online ]_ S Virtual Controller
= Controller Configuration File
& Creates a standalone configuration file and opens it in Online
the editor. Authentication & Language
Online Monitor
Jobs . Apply Reset Default
OK Cancel
RobotStudio ? 5
Activate RobotStudio
RobotStudio requires activation to make all features available. This wizard will guide Licenses
you through the activation process. Installed licenses
. RobotStudio Premium Trial 12/31/2020 Valid 2821 L 4DNWT-3VFCP-EMBWS
Standalone License e " oy Crrod e e e 2
ArcWeld PowerPac Trial 12/31/2020 valid 2B2H2 FPTVL-ADNWT-3VFCP-EMBWS
O I want to activate a standalone license key. CATIA V5 Converter Trial 12/31/2020 Valid 2B2H2-FPTVL-4DNWT-3VFCP-EMBWS
. Cutting PowerPac Trial 12/31/2020 Valid 2B2H2-FPTVL-ADNWT-3VFCP-EMBWS
Dispensing PowerPac Trial 12/31/2020 Valid 2B2H2-FPTVL-4DNWT-3VFCP-EMBWS
— DXF DWG Converter Trial 12/31/2020 Valid 2B2H2-FPTVL-ADNWT-3VFCP-EMBWS
I O | want to request a trial license. I 3 IGES Converter Trial 12/31/2020 Valid 2B2H2-FPTVL-4DNWT-3VFCP-EMBWS
Inventor Converter Trial 12/31/2020 Valid 2B2H2-FPTVL-ADNWT-3VFCP-EMBWS
JT Converter Trial 12/31/2020 Valid 2B2H2 FPTVL-ADNWT-3VFCP-EMBWS
Network License Machine Tending PowerPac ~ Trial 12/31/2020 Valid 2B2H2-FPTVL-4DNWT-3VFCP-EMBWS
Machine Tending PowerPac Il Trial 12/31/2020 Valid 2B2H2-FPTVL-ADNWT-3VFCP-EMBWS
| " i i Machining PowerPac Trial 12/31/2020 Valid 282H2-FPTVL-4DNWT-3VFCP-EMBWS
O I'want specify a network license server or manage server licenses. NX Converter Trial 123112020 Valid 2B2H2-FPTVL-4DNWT-3VFCP-EMBWS
Painting PowerPac Trial 12/31/2020 valid 282H2 FPTVL-ADNWT-3VFCP-EMBWS
Palletizing PowerPac Trial 12/31/2020 Valid 2B2H2-FPTVL-ADNWT-3VFCP-EMBWS
(O I'want to check out or check in a commuter license. Parasolid Converter Trial 12/31/2020 Valid 2B2H2-FPTVL-4DNWT-3VFCP-EMBWS
Picking PowerPac Trial 12/31/2020 Valid 2B2H2-FPTVL-4DNWT-3VFCP-EMBWS
PickMaster PowerPac Trial 12/31/2020 Valid 2B2H2-FPTVL-ADNWT-3VFCP-EMBWS
ProE Converter Trial 12/31/2020 Valid <
Remove expired licenses... Close
Cancel < Back Next > P. 16
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Create a new File in RobotStudio

1. File > New

2. Solution with Station and Virtual
Controller

3. Name your Solution and identify the file
location. ex. AU Full Demo

Select Create new

Select IRB 1200 5kg 0.9m

For this demo use RobotWare 6.08
Select Create

When Select Library window pops up:
» Select IRB1200_5_90_STD_02

» Select OK

© N O O oA

Setting up Robot Cell

1. Arobot should appear similar to the image
in the left.

2. To Import Tool:
» Home tab - Import Library
» Select Browse for Library

» Navigate to Data Set Folder and Select
tADSKl.rslib

» Select Open

3. Asilhouette of the tool will appear at the
base of the robot

4. Select the Layout tab

5. Select tADSKI and drag it onto the robot
name (in this example IRB 1200_5_90_
STD_02)

6. Select Yes: Do you want to update the
position of ‘tADSKI1'?

» The tool will attach to joint 6 of the
robot arm

7. Select Path & Targets
» Expand Tooldata
» tADSKI1 will be listed

m Home Modeling Simulation Controller ~RAPID  Add-Ins Modify
kel save station
(& save Station As Stations
7 Open T 2
£ Close station Solution with Empty Station
Info -y Solution with Station and Virtual Controller
55| Creates a solution containing a station and a virtual
Recent controller. Available robot models are listed to the right.

Empty Station

Print Files 4
Share 4| RAPID Module File

‘& Creates a RAPID module file and opens it in the editor.
Online

=1\ Controller Configuration File

| Creates a standaione configuration file and opens tin
Help 8= the editor.
227 Options
B &it

Solution with Station and Virtual Controller
‘Solution Name.
aU_Full_Demo

Location:

DA 20201AU 2020 Reberstudio

Controller
Name:
IRB_1200_5kg_0.9m

Location:
D:\AU 2020\AU_2020_RobotStudio\AU_Full_Demo\Virtual Controllers

reate new

RobotWare: Locations. 6

Robot model:

IRB 1200 5kg 0.9m v
IRB 1200 5kg 0.9m ~

IRB 1200 7kg 0.7m
(O |RB 1200FGL 5kg 0.9m
IRB 1200FGL 7kg 0.7m

IRB 1410 Skg 1.44m
IRB 1520ID 4kg 1.50m
IRB 1600 6kg 1.2m

IRB 1600 kg 1.45m
IRB 1600 8kg 1.2m
IRB 1600 8ka 1.45m

Select library for "1200_0.9_5_TypeB (ROB_1)’ ? X
DIAU 2020U_2020_RobotStucio
‘There are multple libraries of the type '1200_0.9_5 Type8 (ROB_1)'
CCCCC Please select a libary file to load:
Name:
17B_1200_5kg_0.8m ot

Locaton:
DAAU 20201AU_2020_ RobotStuciolAU_Full Demo\Viual Controlers

IRB1200FPL_5_90_BTM_01

Or select an existing library from the station:

Load from fil...

Tosk 51200 5k3.09m) -
rkobject. wobi0 g

g Workd

zzzzz

781200 5 %0.570_02

[Copou] Potesrtarges [ 1] = x|
» Cotapse.t

2L AU_Full_Demo®

[ Staton Elements

4 01 Re_1200_5kg_0.m
4 447 ROBY

148 Workobjects & Targets
[ Paths & Procedures
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Add Bench and reference model:

1. Modeling tab > Import Geometry
» Browse for Geometry
» Navigate to Data Set Folder
» Select AU_Demo_bench.step
» Select Open
2. Modeling tab - Import Geometry
» Browse for Geometry
» Navigate to Data Set Folder
» Select AU_Demo_Fusion_Logo.iges
» Select Open

waid N dp do
sunce TR POVDRL | Croue o

,,,,,,,,,,

3. Assilhouette of the model will appear at the
base of the robot

4. Right-click AU_Demo_Fusion_Logo
» Select Position - Offset Position e

Reference
World v

» Type values in for X: 325, Y: 400 and Z T =
10 0 \53‘5""" (deg)%{u.uo +/0.00 é
» Select Apply sony | ciose
5. The Fusion logo model will shift from base e

2% AU_Full_Demo*

of robot.
b g3 IRB1200_5_90_STD_02
b g tADSK1
Components
b @¥ AU_Demo_bench
@ AU_Demo_Fusion_Logo|

1
H Layout | Paths&Targets | Tags ~ X|| AU _Full_ Demo:View1 ‘I
Add Work Object Lloyot] Petheatergess (120 [ Creste Workobject s x
2% AU_Full_Demo* H Name wADSK1 A
b [ Station Elements Robot holds woi False
4 ] IRB_1200_5kg_0.9m Moved by mech
1. Home tab - Paths $ Targets 4 44T ROB1 ’ Programmed  True
. . . 4 [ 7] Tooldata v User Frame
2. Right click Workobject £ Targets > Create 4 woskt B Position x. v, 2 e
. 7 toolo 2 > Rotation rx, ry, r Values...
WOTkOb]eCt [[&8 Workobjects & Tergets | 1l Frame by points ...
. _ Paths & Procedures | [lg] Create Workobje: ~ Object F
3. Create Workobject > Change name to N " Position . y.z Values... v
Create Workobject
WADSKI SN 5 | Close
4. Under User Frame - Select small arrow
next to Position x,y,z» Change position
values: « UserF - .
‘ e o 4 4 |13 Workobjects & Targets
» Type values in for X: 325, Y: 400 and Z > Rotation 1 Position (mm)
100 Frame by 325.00 : > L wADSK1 6
~ Object Fl i400.00 : .
» Select Accept > Position }mo o H* > s wobjo
5. Select Create e Paths & Procedures
6. wADSK1 will now be listed under layout | Pai | Accept || cancel |

Workobjects £ Targets A PAllanca =T
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The file should look like this->

Opening RAPID Code from Fusion :

Select Rapid tab in the toolbar.

Under Controller Tab

» Expand RAPID

» Expand T_ROBI1

» Right click T_ROB1 - LOAD PROGRAM...
A warning will pop up: select Yes

Select the posted .pgf file located in your nc
folder.

» Example location: C:\Users\pends\
AppData\Local\Fusion 360 CAM\nc

» Example: Select AU_demo.pgf

» RobotStudio may take a while to load, be

patient

In the RAPID tab: Double click the toolpath
mAdaptivel. The syntax errors are
underlined in red: tADSKI1 and wADSK1

» There are syntax errors because Fusion
does not create tool data or work object
data in the code.

» The output window will also show Errors

in RAPID Program
Your tool data and work object are defined
in the Station, however that data has not
been pushed to RAPID Code yet. You must
Synchronize to RAPID from Menu Ribbon.
That will eliminate the red underlined errors.

j  Simulation  Controller | RAPID | Add-Ins
%

Synchronize

Format Outlining | Snip

I

& Baa

Synchronize to RAPID...

Transfer paths and targets in the station
to RAPID code.

Synchronize to Station...

Transfer RAPID code to paths and

targets in the station.
TT

A
A

BT

%,v

Home  Modeling  Simulation  Controller| RAPID ‘ d 1

=]

W 0| 5 =z2e==F ) © x
F7 ] = =
Request Release  |Synchronize| ¥ %qg Format Outlining | Snippet Instruction e ¥
Write Access Write Access -
Access Edit Insert Find
| controtter | Files = x|[ Au_Full Demo:view x|

2 Collapse all
Current Station
4 7] IRB_1200_5kg_0.9m
b ). HOME
> i Configuration
] Event Log
b /O System
jm ]

Bl synchronize to RAPID.

RobotStudio

There are already program modules in this task which will be
removed if a new program is loaded. Do you wish to continue
loading a new program and lose the old program and its
modules?

b 5] Mody L Synchronize to Station. 3 Yes No
System M=) | oad Program.
BASI
% E\ﬂ Save Program As... Load Program
user
=1 Rename Program... Loads a RAPID program.
X Delete Program m
S New Module.
(5] Load Module.
Go To Program Pointer
Go To Mation Pointer
|| Follow Program pointer
B Paste Ctrl+V
3 Adjust Robtargets. |
Dopen
4 > Stefanie Pender > AppData > Local > Fusion 360 CAM > nc > AU_Demo v U P searchAUDemo
Organize - New folder
- Name Date modified
# Quick access 4
¥ Download: » &/ AU_Demo.pgf 10/8/2020 11:19 At
ownloads
9 Desktop *
4 7 1RE_1200_5kg_0.9m 2 veRsION:1
> ). HOME 3 LANGUAGE : ENGLISH
» 4 Confguration P
 eventicg s
+ R 10 ysim 6 MODULE mAdaptivel
2 O 7 = proc padaptivet)
s

4 a7 ROBY (Program AU Dame)
Program oues
4 3) madaptvor

HoveAbs [[0,0,5,-7, -48,70] , [9E9, 99, 969, 9E9, 9E9, 9E9] ] \HOEOFF', 17, Fine, tADSKL;

Movel. [[-0.655,

99,51, [0, -0.25881905,0.96592583,01, [0,0,0,0], [9F9, 9E9, 9FS, 9F9, 9E9, 9E9] ], 17, 71, LADSKI\WOB3 :=wADSK1;

Movel [[-0.655, 99, -8.73], [0, -0.2588195,0.96592583,0],[0,0,0,0], [ 9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ] ,v17, 21, tADSK1\WOD : =WADSK1 ;
Hovel. [[-0.655, 651, 0, 63,01, [ 1, 1,100, 21, ADSK\HOb : ~ADSKL3
Hovel. [[-0.609, 141, [0, -0.25881 53,001 1, (99, 9E0, SE9, 99, 9E0, SES] /100, 21, £ADSKA\HObS { -ADSKL;
Movel [[-0.497, ,[0,-0.25881905,0.96592583, 0], [0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], v

MoveL. [[e,-3.221

Movel [[-0.257,-1.6¢
Hovel [{-0.411, -. 5

0.25881905,0.96592583,0], [9,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]], 100, -

Hovel. [[0,-2.927,-16], [0, -6.25881905, 0.96592583,0], [9,0, 0,01, 969, 9E9, 9E9, 9E9, 9E9, 961,200, 2

-0.25881905,0.96592583, 0], [0,0,0,0], [9€9,9E9, 9E9, 9E9, 9E9, 9E9] ], v200,
3,00,

£9, 99, 9E91], 200,

Movel [[-6.503,0.888,-10],

2583,0], (0,0,0,0], [9E9, OES, 9E9, 99, 9E9, 9E9] ] ,v200, 2

Movel [[-8.557,2.171, -
HoveL [[-0.589,3.455,-10], [0,

[0, -8.25881905,0.96592583,0], [0,9,0,0],, [9E9, 9E9, €9, GED, OF9, 9E0] ], 1200, 7

9,9E9, 9ES, SE9, 9E9, 9E] |, 1200,

Movel. [[-0.608,4.73:
MoveL. [[-0.619,6.023, -
HoveL [[-8.626,7.308, -
Hovel [[-8.632,9.876,-10], [0, -8.25881

0.25881965,0.96592583,9], [0,0,0, 0], [9E9, 9€9, 9E9, SE9, 9E9, 9€9] 1,200, 2

10], [0, -0.25881965,0.96592583,0], [0,0,0,01], [9E9, 9ES, 9E9, OE9, 99, 9€0] 1,200, 2

10), [0, -0.25881995,0.96592583,01, [0,0,0,0], [9E9, 9E9, 9E9, SE9, 9E9, 9E9] 1,200, 21,
1, [9E9, 99, 9E9, 9E,

£9,9€9]1,v260, 21, tADSKL \WOb 3 : =

Controller Status ‘ Output ‘ RAPID Watch | Simulation Watch | RAPID Call Stack | RAPID Breakpoints | Search Results

Show messages from: All messages

@ IRB_1200_5kg_0.9m (Station): 40160 -
() IRB_1200_5kg_0.9m (Station): 10041 -
(i) IRB_1200_5kg_0.9m (Station): 10150 -
(i) IRB_1200_5kg_0.9m (Station): 10002 -
(i) IRB_1200_5kg_0.9m (Station): 10129 -
@ Load Program: C0040403 : No response from controller. TimeoutUrl:/RAPID/T_ROB1 Cmd:SET Prop:LoadProgram Args:-... 10/9/2020 2:45:34 PM
(i) IRB_1200_5kg_0.9m (Station): 10040 - Program loaded

Errors in RAPID program
Program deleted

Program started

Program pointer has been reset
Program stopped

0 IRB_1200_5kg_0.9m (Station): 40160 - Errors in RAPID programl

Time Category
10/9/2020 2:44:46 PM Event Log
10/9/2020 2:45:04 PM Event Log
10/9/2020 2:45:04 PM Event Log
10/9/2020 2:45:04 PM Event Log
10/9/2020 2:45:04 PM Event Log
Controllers
10/9/2020 2:47:26 PM Event Log
10/9/2020 2:47:26 PM Event Log
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VALIDATING TOOLPATHS IN ABB ROBOTSTUDIO: LOADING CODE

Synchronize to RAPID :

1. Select Tooldata and WorkObject data E;ﬁj =] O =9 1
2. Make the selections: e e e
» Module » change to Autodesk
» Storage class - select PERS
» Select OK
3. Return to the RAPID tab
» Double-click Autodesk =
» tooldata and wobjdata will be defined @}& ot e
» Double-click mAdaptivel - Syntax errors o 2

uropesk v 2| (1 [pers ~

will be corrected. +
4. Select Check Program

» Select this to check the syntactic
correctness of the modules

» In the Output window- No Errors

5. Under the RAPID tab - Synchronize -

Synchronize to Station oae

| Contralle | < || AUFulLDemoViewl | IRB 1200 Sk 0.9m (Staion) x|
6. Return to the Home tab i s e
4 DIRBi|ZDl)75ng)Qm 2 T PERS tooldata tADSK1:=[TRUE,[[-0.024344426,0.35,314.152155784],[1,0,-0.000000007,0]],[4.1,[-13.4,5.3,147.8],[1,0,0,0],0,0,0]];
: o T 3 PERS wobjdata wADSK1:=[FALSE,TRUE,"",[[325,400,100],(1,0,0,0]],([0,0,0],[1,0,0,0]]];
» Station will now be updated with the Lo o Coomne
] EventLog
too[paths » B 10 sysem
g foees 3

4 %47 ROBY (Program AU_Dema)

Program Mocules
(] AuTopEsK

» () mAdaptivet

» () mautopesk

> ) mContourt

» (3] mFacet

» ) mPeralelt
Systom Modules
A)ease

& voor

6  MODULE mAdaptivel
7 = PROC pAdaptivel()

8 MoveAbs] [[6,0,5,-70,-40,70], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ]\NOEOFFs, V17, Fine, tADSKL;
9 Movel [[-0.655,-7.299,5],[@,-0.25881905,0.96592583,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], v17, 21, tADSK1\KOb : =wADSK1;

10 Movel [[-0.655,-7.299,-8.73],[0,-0.25881905,0.96592583,0],[0,0,0,0], [9E9, 9E9, 9E9, OE9, 9E9, 9E9] ], v17, 21, tADSK1\WObJ : =WADSK1 ;
11 Movel [[-0.655,-7.299,-9.365],[0,-0.25881905,0.96592583,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E] ], v100, 21, tADSK1\WObj : =wADSK1;
12 Movel [[-0.609,-7.119,-9.814],[0,-0.25881905,0.96592583,0], [0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], V100, 21, tADSK1\WOb] : =wADSK1;
13 Movel [[-0.497,-6.684,-10],[0,-0.25881905,0.96592583,0],[0,0,0,0], [9E9, OE9, 9E9, OE9, 9E9, 9E9] ], v100, 21, tADSK1\KOb3 : =WADSK1 ;
14 Movel [[@,-3.227,-10],[0,-0.25881905,0.96592583,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], V100, 21, tADSKL\WOb : =WADSK1;

15 Movel [[@,-2.927,-16],[0,-0.25881965,0.96592583,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], V200, 21, tADSKL\HObj : =wADSK1;

@ Q Q é-o f [ i) Checked: IRB_1200_5kg_0.9m/RAPID/T_ROB1: No errors.

Check  Program Breakpoint _ RAPID |

Program  Pointer ™ & Path Editor Synchronize to Station
289 Pat
Name Synchronize  Module  Local Storage class lInline
Check Program 4 v g
4 [ IRB_1200_5kg_0.9m
Check the syntactic and semantic 4 i T_ROB1
correctness of the modules. 4 [ Paths & Targets
b o main mAUTODESK
b mAdaptivet
This feature is useful while bel PAdaptivel laptive 6
i b g \Contour1
debugging your program. Al errors o pContourd mContour
e . b o Facet
are higlighted and listed in the <, pFacel "‘:ee“ )
i b o mParallel
Output window. o pParalielt
4 [ ToolDate
19 ranski AUTODESK PERS
4[4 WorkObject
T wADSK1 AUTODESK PERS

[}

N

- Outlining Snif

Synchronize| % 33 (%,
Synchronize to RAPID...
Transfer paths and targets in the station
I to RAPID code.
Synchronize to Station...
g Transfer RAPID code to paths and
targets in the station. Cencel
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In the Home Tab: Qs
v o padaptivet |
] pContourt]

1. Expand Paths £ Procedures
» Select all the toolpaths (Shift + click)
» Right-click > Select View - Select
Visible
» Robot targets will be hidden - it will be
easier to view toolpaths
2. Select Play
» Simulation will start. This will start TrEL v
RAPID programs.

» Observe the toolpaths and look for any St o T 0
errors or unexpected movements

| Showrhide the object in the Graphics
O Show Nam yiew,

» |5 Show Zones

ALWAYS SIMULATE IN ROBOTSTUDIO BEFORE
RUNNING PROGRAMS ON ANY ROBOT -
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TIPS £ TRICKS

1. To orbitin RobotStudio - Select Shift + Ctrl +
Left Mouse Button

2. If you are unable to locate a window, return
to your default layout.

USE PACK AND GO FILES

1. In the Data Set there are .rspag files » use
these files to troubleshoot the demo

2. Go to File > Share - Unpack and Work

Navigate to Pack € Go file in Data Set and set
Target Folder as an empty folder locally on
your PC.

Load files from Pack € Go
5. Select Next
6. The virtual station will load

Pack £ Go files are the best way to share
RobotStudio files for troubleshooting.

VH9->-F 4600-Track_1 - RobotStudio EEEN)
m Home M Customize Quick AccessToolbar  |o5  sgqins  Modify
[v] save
Print
[v| Undo »
[¥] Redo »

Screenshot
All Commands »
Tags »
Customize Commands.

Window Layout
Minimize the Ribbon Ctrl+F1

Default Layout

Windows Default Layout

Resets RobotStudio window to its
default settings.

DHEHD-™ - -¢ -5 AUFull_Demo - RobotStudio .-
m Home  Modeling  Simulation  Controller ~ RAPID  Add-Ins Modify

H Save Station
\ﬂ Save Station As

|7 Open ‘i Pack and Go

B3 Close stati Creates a package of the active station including virtual
ose Station

controllers, libraries and RobotWare add-ins.
Info ?) ’ Unpack and Work

Share data with other people

Unpack Pack and Go files, start and restore the virtual
% controllers and open the station.

Recent
Save Station as Viewer

New Packages the station for viewing on computers that do
not have RobotStudio installed.

Print Content Sharing
Access RobotStudio libraries, Add-Ins and more from the
community. Share content with others.

Meeting
Online Create a Meeting
N Create a virtual meeting over the Internet and share your
Help stAation with People anywhere in the world. Supports
“&R2, Virtual Reality headsets.
. Ofpitens Join a Meeting
Exit t. Connect to a virtual meeting over the Internet. Supports

=gy Virtual Reality headsets.

Unpack & Work

Select package

Select the Pack & Go file to unpack

Unpack & Work

Library handling

‘D:\AU 2020\Data Set\AU_Full_Demo_Handout.rspag

Target folder:

‘ Browse...

For library files that exist both in the Pack & Go and on the local PC:

O Load files from local PC

‘D:\AU 2020\extra\AU_Demo_Pack and Go

Unpack to Solution

J} Only open Pack & Go files from trusted sources.

‘ Browse...

© Load files from Pack & Go

oo <o |

Next > ‘ ‘ Help Cancel ‘ ‘ < Back H Next >

More ABB RobotStudio tutorials can be found here: https://new.abb.com/products/robotics/tr/robotstudio/

tutorials
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Adjusting the tolerance of the toolpaths in
Fusion 360 should correct errors if the output
window or teach pendant event log is indicating
the short movements error during simulation in
RobotStudio

It is tempting to always use very tight
tolerances, but there are trade-offs
including longer calculation times,
large robot code files, and very

short line moves. Short line moves,
coupled with high feedrates cause the
short movements error.

Reducing the tolerance (increasing
the value in the window) will
decrease the number of robot targets
in your robot code. This should
eliminate the short movements error.

Controller Status | Qutput ‘ Search Results ‘

Show messages from: All messages S

.1)1200-501237 (Station): 10002 - Program pointer has been reset
.i)1200-501237 (Station): 10149 - Program Pointer moved to routine
.i)1200-501237 (Station): 10052 - Regain start

.1)1200-501237 (Station): 10053 - Regain ready

_1) 1200-501237 (Station): 10151 - Program started

| _331200-501 237 (Station): 50501 - Short movements [28]

.1)1200-501237 (Station): 10136 - Program stopped
i) Autosave complete. [2]

B 10136
A 50501
A 50501
A 50501
A 50501
A 50501
A 50501
A 50501
A 50501

Program stopped
Short movements
Short movements
Short movements
Short movements
Short movements
Short movements
Short movements

Short movements

2020-10-23 11:12:45 |
2020-10-23 11:11:26
2020-10-23 11:11:17
2020-10-23 11:11:17
2020-10-23 11:11:11
2020-10-23 11:11:09
2020-10-23 11:10:42

2020-10-2 +10:
2020-10-23 Hil

As...

Save All Logs

-~
Delete

Update

@ ZDADAPTIVE : ADAPTIVEY

o Production
=] Window

¥ & O H

¥ Passes
Tolerance 0.2 mm
Optimal Load 2.34 mm

=v| & e Hotar Om s
—_— (¥ 1200-501237 (BOSPF1512C3) Stopped (Speed 100%)
Event Log - Common
Tap a message to open it. %
[ code [ Tite Date & Time 109 of 11 %

Enable

T}'
05+
{l\

Hold To'Run
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Tool Data and WorkObject Data created in RobotStudio will not match your physical robot cell. You will have
to use probing techniques to generate this data.

TOOL DATA

WORKOBJECT
X

COORDINATE SYSTEMS
+ Base - the center of the base of the robot.
+ Tool - a user defined coordinate system, usually fixed to End of Arm tooling.
» The origin of this coordinate system is the Tool Center Point or TCP.
» tool0is the default and is the center of the mounting flange on link 6.
+ Work Object - a user defined coordinate system fixed to the work piece.
» wobj0 is the default and is coincident with the Base Coordinate system.
+ robtarget - target pose (position and orientation) used with move instructions.

Jogging in Linear and Reorient Motion Modes are movements in Cartesian space.
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TOOL CALIBRATION

For the controller to calculate the joint torques necessary to move the end-effector at a specified speed, the
end-effector must be calibrated. To calibrate a new tool, define its mass properties and coordinate system.

Mass properties are mass, center of mass, axes of moment, and moments of inertia. Typically, axes of
moment and moments are not required.

The tool coordinate system is defined by an origin (TCP) and an orientation, relative to ToolO. Choose a
meaningful TCP for your end-effector - for example, the tip of an end mill.

@ "§\
> \_,\ ‘

Create the Tool and define mass properties.

y

Use CAD models or direct measurement to X

determine the mass and center of mass of

your EAT.

1. In the Program Data window double-tap
tooldata.

2. Tap NeW... j— @D Manual Guard Stop

3 Ente.r. the name Of yOUT tOOl — V ™ SFOPCOQ4H3U Stopped (Speed 100%)

' ' £ Edit

4. Tap Initial Values.

5. Scroll down to mass:= and input the end Name: tooll
effeCtorYS mass in Kg Tap a field to edit the value.

6. Next to the green x:=, y:=, and z:= values Name | walue | Data Type 13t 18 0f 26
following mass:=, specify the center of tload: [-1,[0.0.01,[1,0,0,01,0,0... loaddata ﬁ&
mass in relation to ToolO. mass := 409 num

7. Tap OK to create the tool. cog: [0,0,0] pos

X = 0 num 7
Y= 0 6 num
This process is also automated within the S o hum gv
Loadldentify service routine on teach pendant
. . OK Cancel
Go to Program Editor - Debug - Call Routine

- Loadldentif
oadidentity PLEASE SEE IRC5 OPERATORS MANUAL FOR

The routine will undergo Load Identify service MORE INFORMATION ON RUNNING SERVICE
routine and automatically calculate mass and ROUTINES.

center of gravity (cog). P. 25




I\ AUTODESK.
AUNIVERSITY

Defining the TCP

1

gk wn

6. Select Point1and tap Modify Position.
7. Jog the robot to a new orientation, with the TCP

10.Tap OK.

. In the Program Data window double-tap tooldata.

Tap once on the tool to select it.
From the Edit menu, choose Define.
Use the Method TCP (default orient.)

Jog the robot carefully so the TCP touches a fixed,
recognizable location.

touching the same, fixed point.
Select Point 2 and tap Modify Position.

Repeat steps 6 and 7 for Point 3 and Point 4, using a
new orientation each time.

The mean error should be <0.5mm and the max error @

should be <1.0mm.

Defining the Tool Orientation

To set an orientation different from the default tool0,
it is recommended to directly input the orientation

guaternion when creating the tool. 7
Z ELONGATOR

Alternatively, follow the above steps for defining the
TCP, with the following exceptions:

+

In step 4, use the Method TCPE ZorTCP £ Z, X :

» Using TCP € Z will not change the y-axis C—
direction. X+
» Using TCP € Z, X will change all axes.
After step 9, for the Z Elongator jog the TCP in the
desired -Z direction of the tool, with point 4 as the
starting point. Do not change the tool orientation.

If setting an X Elongator, jog the TCP in the desired
-X direction, with point 4 as the starting point.

4l

DO NOT MODIFY tool0
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WORK OBJECT

The work object reference frame is used to affix a
reference frame to the object the robot is interacting
with. If this object is moved relative to the robot, the
program can be adapted quickly by updating the work
object's coordinate system.

A work object consists of two coordinate systems

- an object coordinate system nested under a user
coordinate system. In most cases, it is necessary to
only define one.

The work object is created by choosing three points on
the object to establish the X-Y plane. Pick identifiable
features on your work object.

Create a Work Object.

1. In the Program Data window, double-tap workobj.
Tap New...

Enter the name of your work object.

Change other fields if needed.

Tap OK to create the work object.

Select the new work object.

From the Edit menu, select Define.

Under Object method, select 3 points.

© ©® N OO E W N

. Jog the robot to a point along the x-axis.
10. Select Object Point X1 and tap Modify position.

11. Jog the robot to a second point along the x-axis, in
the positive direction.

12. Select Object Point X 2 and tap Modify position.
13.Jog the robot to a point along the y-axis.

14. Select Object Point Y 1 and tap Modify position.
15. Tap OK.

A large distance between X1 and X2 is preferable for
precision.

DO NOT MODIFY wob3j0
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CREATE BACKUP FROM ROBOT AND OPEN IN ROBOTSTUDIO FOR PROBED DATA

Using actual tooldata and workobject data - Create a backup

from your robot
1. Create backup from robot controller on teach pendant
2. Open backup in RobotStudio

BACKUP FROM TEACH PENDANT

A backup saves the current state of the robot,

including:

+ Files and folders stored under the Home
directory

+ System parameters

+ Tasks, programs, and modules

Backup whenever making significant changes
to your program or parameters.

To Perform a Backup (on teach pendant):

1. From Main Menu, choose Backup and
Restore.

Choose Backup Current System.
Change the name of the backup.

Set the storage location to your USB.
Click Backup.

a bk~ N

RobotStudio Create from Backup

% Production Screen g Backup and Restore
[ Hotedit [ Calibration
é Inputs and Outputs ﬁ Control Panel
é’ Jogging @lj Event Log
% Production Window B FlexPendant Explorer
/= Program Editor = System Info
-
45 Program Data
f Log Off Default User (D Restart
] - - TTATT Tt TTeettmoe Ster oo ooo oo o [

2] Backup Current System

All modules and system parameters will be stored in a backup folder,
Select another folder or accept the default. Then press Backup.

Backup folder:

I 120-800101_Backup_20190828 ABC... |

Backup path: 3

| C:/Data/Courseware/Solutions/Solution14/Systems/BA  ~ . |
v

Backup will be created at: 4

| C:/Data/Courseware/Solutions/Solution14/Systems/BACKUP /120~ f

Advanced... Backup 5 Cancel

A digital copy of your robot system can be created from your backup in RobotStudio:

1. Under File in the toolbar, choose New.

2. Under Stations, choose Solution with Station and Robot Controller.

3. Input name and save location.

4. Click radial button Create from Backup and select the backup location.

VHEHI -~ -3 RobotStudio
m Home  Modeling ~ Simulation ~ Controller ~ RAPID  Add-Ins
H save
B sovens Stations Solution with Station and Virtual Controller
& Open E Soluon Name: Continue steps to load
= Solution with Empty Station [sotution151 ]
[ Close . .
Coemton program in RobotStudio from
Info 7=y Solution with Station and Virtual Controller ot ] . . . .
§ Creates a solution containing a station and a virtual - 1nStTUCt]OnS earl] er mn the
Recent controller. Available robot models are listed to the right. Controller
: handout.
Empty Station Name:
New EE Creates an empty station. IRB_120_3kg_0.58m ]
i Location:
Print Files ca fon151\Virtual Controlle]
Share x| RAPID Module File O create new
& Creates a RAPID module file and opens it in the editor. (@ Create from backup
Online — Select backup:
= Controller Configuration File [
bl [ f_l?‘r::ze‘ts; standalone configuration file and opens it in Only select backups from trusted sources
<P - RobotWare Locations...
72 Options 6.08.00.00 v
Exit

[ Restore backup

il

Create
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LOAD PROGRAM ON ACTUAL ROBOT USING USB OR ROBOTSTUDIO

Save program in RobotStudio Current Station
4 [7] IRB_1200_5kg_0.9m
1. In RAPID tab > . HOME
. . 4 ff Configuration
> ﬂght Cl.]Ck T_ROB]. LI Event Log
> ﬁ 1/0 System
» Select Save Program As... 4 I rapD

4 %2 T _ROB1 (Program
2. Save the program on a USB A eroarem s |1 synchronize to BAPID.
) autopesk & Synchronize o iston..
> [d] mAdaptivel 5] Load Program...
4 (] mAUTODESK (&L save Program As...
On teaCh pendant =] main Eﬁ Rename Program. Q P A
i 3 ij] mContour1 ave Frogram As
1. Select menu button in upper left corner of GUI b () mFacet %w Save the RAPID program to your PC.
. . b (] mParallel1 New Module... —
2. Select Production Window Load 2 System Modules  |[5 Load Module...
& BAsE ]
3. Select Load Program 9B usor Go To Program Pointer
) ) g pr{".]mm"' @ Go To Motion Pointer
4. A warning will appear -» Select Yes Follow Program Pointer
5. Navigate to the .pgf file and select OK Wyposte v |
EEI Adjust Robtargets...
Loading programs on RobotStudio —| NS e
. 3 =V ¥\ | BOSPF1512C3 Stopped (Speed 100%)
1. Connect ethernet cable via service port to laptop
with RobotStudio 1
2. Under Controller tab
» Add Controller - One Click connect...
» The robot will appear in the explorer menu
3. Select Request Write Access under Controller tab
4. Select Grant on the teach pendant —
5. Load program using RobotStudio and then select Robotware
Apply under RAPID Tab
@& :;:::ma gt“:;:::‘(’:veedlw%)
]Ll: HotEdit @ Backup and Restore
@ Inputs and Outputs [uwd Calibration
é Jogging /9 Control Panel
% Production Window I 2 @ Event Log
45 Program Editor |Z| FlexPendant Explorer
‘Z.E“ Program Data % System Info
f Log Off Default User (D Restart

= Manual Guard Stop
=Vv| & e Sopped Specd 10050 X ‘

Program Fies (*.pgf) ~l & The task 'T_ROB1' already has a program.
Name ¢ pes e Any changes to the program that have not
been saved will be lost.
5 Are you sure you want to proceed? 4
File name:  [AU_Demo.pgf
» =
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IMPORTING YOUR OWN TOOLS INTO ROBOTSTUDIO

IMPORTING USER TOOL IN RS:

1. Position your tool in Fusion at the originin an
orientation matching the extruder.

» Export your tool in .step or. iges file format
2. In RobotStudio:
» (o to Import Geometry
» Select Browse for Geometry
» Select your .step or .iges file format.
3. Drag Tool onto robot
» Select Yes: Do you want to update the position of
‘Tool’?
4. To create tool data for the tool you may:

» Probe actual tool and enter tool data (most
accurate and recommended)

» Select point on tool CAD and create tool data
(only for virtual simulation). See step 5.

» See Shop Staff for this step

5. Select point on CAD for Tool Center Point (TCP) tool
data.

» Select Frame- Create Frame. Select Surface
Selection and Snap Center. Select the point
where your TCP is located and select Create to
make a frame.

VH9 - -3 4600-Track_1 - RobotStudio

@ P 5 o 4600-800107-1RE) - World g ¥ NewView
a kobject wAutodesk! & Show/Hide -
A8 mport | Vinusl QW6 - | Guphis
L8 feon | Ve | Vtodeses TG PODR S L pramesae -
i S Seings i ertie
o]

Layout | PathsaTargets | Tags v x
& 4600-Trock 1
Macharisms
4 o600 0. 255 C 01
(i Links

o RBT4004_MIR_250.50.9_04
Componens

" B 4600TCaivs 6

b @ ATLQH0Tool

© P ATLQ40_Robot

@ sutodesk_technoiogy_center_boston_p

@ LeoniHolder4600 v2

o P 1sn3_bracket vz

4 @ ctrangprosse RS domo.

@ eoy
W sogy
W sosy
0 Body.
@ sony
@ ooty
W Boey
W Bogy.
W vosy
@ Bogy.
0 Body.
@ Boey
@ Boy
@ eoy
W eogy
@ sey Output |
ooy Show messages fom: Al . - Tine caisgory
ooy (§)Saved staton 4600.Track_1 successiuly 414202022050PM  Goneral
Do (0460030010785 (ony 10230 sk sap w09y icmaomm e
< 14202022051 P EvantLog
naR02022051PM  EventLog
ety 474202022051PM  EventLog
sy 4014202022140 General
@ 5oty 4014202023513 P General
< 5 @ svongpressa RS demo atached to R04600_40_255_C_01 414202023555PM  Gonerol

g o = B R

|_csmens t@ocq ogs
P eRE— o x
-0
Bevee
D oo

i QT PADL e Ui

e gk S 5 55 5% e 0 0 e+ o -

DI

4600-Track_1 - RobotStudio o0
[ Home  Modeing Simulation  Controller RAPID  Add-ins  Modify

E @ o E® Teach Target @ Task 4600-800107-IRBT) - T New View
L ? World
? = 4 Sul G Jc' Yo% B grectimmen fﬁ Voot wtodont - - D S
ABB Impon Vil | mport Frame Target Path Other MuliMove = synchvonize| 4 Q § - | Graphics
Library~ Libtary - Controlier= Geomety™ o = e 1 ViewRobotat Trget Tool  thuodeskd e ¢ Q4§ TPOVDR CHE I rame e
Buid Staton Fath Programming Setings Controller Freehand Graphics

[Capout [ Patsatares | Tags|
A& 4600-Track 1
H———

= || 4600-Track 1:view1 X

=

b @ ATHG40-Tool

© P ATQ40_Robot
© @ autodesk_techr
@ LeoniHoiderdsOx
o @ 1sh3_bracket 2!

5 9 Colisionset 2




TCP ORIENTATION
1. The tool orientation should look like this image-
2. In RobotStudio:
» Double click the Frame
» Frame Tools will appear in the Menu ribbon
» Use Rotate and Set Normal to Surface to reorient
the frame
3. Make this Frame Tool Data
» Select Modeling tab - Select Create Tool
» Tool Information (Step 1 of 2) Rename tool
tADSKI (or whatever tool #)

» Select Use Existing and scroll down to your tool
CAD

» Enter estimated weight

» For Center of Gravity - Use Snap Part Selection
and Snap Gravity (red boxes below). If thereis an
issue entering values, make sure you click in the
X entry value box of Center of Value before you
select the part.

» Select Next

» Tool Information (Step 2 of 2)> Select the Frame
you just created in the drop down menu. In the
example, Frame_1. Select the Arrow ->. tADSKI
will be listed under TCP(s)

» Select Done

» Drag and drop tADSKI onto your robot VHY -~ =

File
I |

» Select No: Do you want to update the position of
‘tADSKI1'?

sition Align Frame Orientation

4600-Track_1 - RobotStudio

W Set Position A Set Normal To Surface
o

B Copy Orientation
\_‘é Apply Orientation
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Home  Modeling  Simulation ~ Controller ~ RAPID  Add-Ins Modify

04 B ® =

2

1 Setas UCS
W Visible

T . Attach Detach | Convert Frame | Examine Unexamine
A_¥ Rotate "E' Place to~ to Workobject Show Name
Position Modify View
OH9 -~ -+ 4600-Track_1 - RobotStudio
Home ‘ Modeling ‘ Simulation ~ Controller  RAPID  Add-Ins
a ﬁ @ ﬁ - k 0 G @ (8] Border around Bodies (% P J @ intersect [ Extrude Surface GU €1 Angle e 5 @ >
= &
w [ Border around Surface u @ subtract ¢ Extrude Curve @ Diameter
Component Empty  Smart _Import _ Export Frame Tags Solid Surface Curve Cable Physics Physics Modify ~Point G " | Create f|Create| fcreate  Create
Group  Part Component Geometry ™ Geometries  ~ - - - 7 [ Border from Points Jomt Floor @ Union (g Line from Normal (752 153ty D] Minimum Distance TR Basl Mechanisnfl Tool ' dbnveyor Connection
Create CAD Operations Measure Freehand Mechihism
| Layout | hysics | Tags| T X | 4600-Track 1:View! X
IS 4600-Track_1* bUIa Stauon
Mechanisms f ‘ Layout‘ Paths&Targets ‘ Tags‘ ¥ X
© 3§ IRB4600_40 255 C_01 w
> ¥ IRBT4004_MIR_250_90_9_ 04 = A 4600-Track_1
Components - Mechanisms
b £ 4600TCellv5_6 b 7 IRB4600_40_255_C_01
b @ ATIQ40-Tool
@ > w IRBT400: IR_250_90_9__ 04
» @ ATI-Q40_Robot ‘ )
> @ autodesk_technology_center_boston_print_ D‘ f tADSK1 ‘
> @® LeoniHolder4600 v2 Saiiaaiaaa -
> @ Ish3_bracket v2
> @ strangpresse_RS_demo Create Tool Create Tool X
Frames
L Frame_1 Tool Information (Step 1 of 2) TCP Information (Step 2 of 2)
Coliision Sets Enter name and select the component associated with your tool. Name and position your TCP(s).
b ¥ ColisionSet_1
b i CollisionSet 2
Tool Name: TCP Name: TCP(s):
tADSK1 [thDsK1 tADSK1
Select Component:
® Use Existing @ UoEmy Values from Target/Frame
Frame_1 v
[strangpresse RS _demo v >
Position (mm -
Mass (kg) Center of Gravity (mm) 1903.20 [£10.01~  [112878~ &
20.00 4 172807 +]0.06~ 4/1658.41~ =l
g e Orientation (deg) L
Moment of Inertia Ix, ly, Iz (kgm?) 180.00  [5/15.00~  $1180.00 Delete Edit
XT)( 0.00 +0.00 [+l0.00 = e - et !
Help ‘ Cancel <Back Next > Help Cancel ‘ <Back ‘ Done
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TOOL SELECTION
1. Select Paths € Targets

» Make sure under Tool, tADSKI1 is selected.
2. You can view Robot at Target

» Select View Robot At Target

» Expand Targets—> Double click Workobjects &
Targets - wAutodeskl

» Asyou select each target the robot will adjust its
position to reach the target.

Bl LR
m Home Modeling Simulation Controller RAPID  Add-Ins

@ P Sa

ABB Import  Virtual | Import Frame Target Path Other
Library ™ Library~ Controller~ Geometry~ = - - -
Build Station Pai

a E @ -.g @ Tsa(h Target w0 Tesk 4600-800107-IRBT) ~
OV = B8 o a8 Workobject wAutodesk1
)9 View Robot at Target|

V9 s

[ Home  Modeling  Simulation  Conuoller  RAPID  Add-ins

4600-Track_1 - Robotstudio

@ 4 :Q U] E' @ e‘g @ =2 Teach Target é"g Task 4600-800107-IRBT) - i World (Z% New View
= | B8 teach nstruction Workobject wAutodesk! g R & ShowHide -

L35 loeon | Vil | irpont Frame | Taget Path Oer |5 iy oot Trger MM | 1 e i Smevonze Q5 TROVDR S L rrame e -

Buid Statio Path Programming 5 [t00l0 ontroller Frechand Graphics

[[Layout| Pathsactargets | Tags < x| 4600-Track 1wt x L

& 4600Track_1* —

© [ Station Elements 1)

4 61 ss00-s00107-ReT ==

4,7 ROB1 A
4 (1] Tooldata
4 wosk1

 thutodeskTest
9 too0

{48 Workobjects & Targets

[ Patns & Procedures

P W

©4600-Track_1 - Robotstudio

a Word . [E New View
- & Show/Hide ~
Synchronize «gr € j JPCRGD R Graphcs | | iome size -

Controller

Tool tADSK1

) Settings Freehand Graphics

Layout  Paths&Targets | Tags | ¥ X || (i) View Robot At Target is active

5 4600-Track 1+ ~ 1 4600-Track 1:View1 X |

b [ Station Elements
4 1 4500-800107-1RBT
4, T ROB1
4 [1f] Tooldata
17 tabsk1
, tAutodeskTest
1 toolo
a Workobjects & Targets
4 1 wAutodesk1
4 1 wAutodeski_of
@ demoziil_1
demo2iil 2
@ demoziil 3
@ demoziil_4
demoziil_5
@ demoziil_6
@ demozil_7
@ demoziil_8
@ demoziil 9
demo2il_10
(@ demo2i_11
@ demoziil_12
@ demoziil_13
@ demozil_14
@ demoziil_15
@ demoziil_16
@ demoziil_17
® demozil_18

(@ demoziil_19
(@ demo2iil_20
@ demozil_21
(@ demo2iil_22
(@ demo2iil_23
(® demozil_24
(® demoziil_25

IMPORTING WORKOBJECT CAD

1. You can import geometry and create workobjects
using the steps above.

2. Create a Frame by using the Snap Tools.

» Right Click the Frame- Convert Frame to
Workobject

> @ Ish3_bracket v2

i & Fra
Collision S¢
b ¥ Colisic
b i Collisic

Ctrl+X

Copy Ctrl+C

View

T setas UCS

| Set Position...

N Offset Position...

¥ Rotate...

X Place

A et Normal To Surface
Align Target Orientation
Align Frame Orientation

[ Convert Frame to Workobject

0 Attach to » | Convert Frame to Workobject
2 Detach Create a new workobject from a
0 Tags »|  frame.
K Delete Del | @ Press F1 for more help.
TADSKT attached to IRB4600_40_255 C_
=] Rename

i) Autosave complete.
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