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A Guide for ABB RobotStudio INTRODUCTION

1. INTRODUCTION

This guide contains the basic commands to start using ABB RobotStudio. It is
divided in 4 modules in which each module is a different exercise. All the necessary
procedures to create a given robot application are described, step-by-step. Several print

screens from RobotStudio help to understand in a better way the process to operate
RobotStudio and create robot programs off-line.
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2. MODULEI

This is hoe RobotStudio looks like:

Home

H save
& save As
&5 open

O Close

Info

Recent

Print
Share
Online

Help

&2 Options

B exit

Modeling Simulation Controller RAPID

Create a new Station

Add-Ins o

Empty Station

Empty Station
’EB Creates an empty station.

|

Station with Robot Controller

Creates a station with a robot system.
& Available robot models are listed to the

right. RobotStudio will automatically

create a matching virtual controller.

Station with existing Robot Controller
New E Creates a station and adds an existing
Virtual Controller to it.

Create a new RAPID Module

RAPID Module File
Creates a RAPID module file and opens
it in the editor.

¥ Always show this page on startup

Create |

0

wiy AN ERED
Power and productivity
for a better world™ "l'l.

Here we

can see the Help tab with all the necessary information about
RobotStudio, RAPID language and the ABB teach pendant (FlexPendant).

WHY--F- = ABB RobotStudio 5.60 (64-bit) - 0 J
Home Modeling Simulation Controller RAPID Add-Ins -
Sav
E save Support . ®
ﬁ Save As
o Online Community RObOtStUd 10
& Open Explore the latest forum discussions and
blog posts, read and post your ideas, share
I Close and download RobotStudio simulations and About RobotStudio
3D-models and learn about the latest product
Info features from the interactive tutorials RobotStudio 5.60 (64-bit)
Version 5.60.5731.84
Recent Developer Genter © 2013 ABB. Al rights reserved.
License: Trial
New Manage Licenses Expires: 18/01/2014
Activate and review your licenses. Machine ID: 8a3004e2-7b02-45a7-ae01-2bf0756a80cf
Print .
RobotStudio News
Documentation
Share
RobotStudio Help
Online Get help using the RobotStudio product
RAPID Instructions, F_ctions and Data types
Help Displays the RAPID reference manual with
details on all RAPID base instructions,
\i=r Options functions and data types.
Exit IRC5 with FlexPendant
o This manual presents an overview of the
FlexPendant and the IRC5 controller.
System Parameters
o System parameters describe the
configuration of the robot system.
Additional Resources -
Power and productivity
for a better world™
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The software options can be changed in options section:

“ Home

I save
[ save As
(5 Open

CF Close

Recent
New
Print
Share
Online

Help

Exit

Modeling Simulation Controller

Information about station1_

Robot systems.
System1

RAPID

Add-Ins

Properties

General

~

o

Licensing
Units

Advanced

Files & Folders
Screenshot

Screen Recorder
Robotics

RAPID Editor

RAPID Profiler
Graphical programming
Synchronization
Mechanism

Virtual Controller
Online

Authentication

Online Monitor

Graphies

Appearance

Selectapplication language (requires restari):

|Engiish v
Select color theme
|Blue v

Default scale for zoomable windows (%)

100 5

Show ScreenTips

[ Restore hidden dialogs and messages

Reset

Apply

Display Position Edit Boxes with Red/Green/Blue background

Group related document windows under one tab (requires restar)

2.1. Robotic arms and positioning

The first think to do is to create an empty station. This empty station only

contains the working plane with a reference system (world reference system). So, we need

to include a robotic arm in the station. Just go to ABB Library and select the desired

robotic arm.

Simulation

Modeling

[@ABBlibrary=| @ Import Geometry - @ Target - [ Teach Target

Controller

RAPID

Robots

IRB 160010

IRB 45600

IRB 66505

“7
“

IRB 260
| |Paint Robots

| (<.

ey
-
“r

IRB 140 IR 1410

ey
B

=1

IRB 2400 IRB 2600

“
“
“

IRB 6620 IRE 6640

“
7
-

IRB 6660 IRB 6700

“7
i

IRB 460 IRB 660

e~ a

IRB 1600

IRB 260010

IRE 664010

IRB 7600

IRB 760

!

Add-Ins ]
(Default) a World @ H
v 3 - 7
~ Synchronize ‘E. ~ Graphics 4
Deyep £ Tools k-
| Controller | Freehand | Graphics |
so
IRB 15201D
IRB 4400
IRB 6840 DP&
o v x
7 Time Categor|
4 21/12/2013 12:33:20 General
21112/201312:43:24 General
IRB 360
>
UCS: Station ((0.00 0.00 0.00 Controller status: 0/0 |
- I H 4
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It is now possible to move (translations + rotations) the robot in the working
space. In addition we can change the angle of each robot joint. To do that, just click on the
robot model (see figure below the highlighted area on the left) and by clicking on the
button move (highlighted in figure below) we can move the robot base with the mouse.

= S 7 [Unsaved Station] - ABB RobotStudio 5.60 (64-bit) —
Home Modeling Simulation Controller RAPID Add-Ins = 0
& ABB Library - (Default) - 0 1 g @ o
-

- - 2 - -
=« Import Library T Frame o Path wobj0 Synchron . Graphics [~
B Robot System ~ %9 Other - to0l0 - Loy oh A Tools k-

Build Station Path Programming [ Settings Controller Freehand Graphics
Loy E
E [Unsaved Station]” - For dragging an item, relative
M to the active reference
€ IRB140_6_81_C_02 coordinate system.
z
X
Qutput I v X
Show messages from All messages N Time Ca A
(i) RobotStudio license will expire in 28 days 21/12/201312:33:20 Ge
(i) New station created 21122013 124324 Ge
(i) Imported C:\Program Files (x86)\ABB Industrial IT\Robotics IT\RobotStudio 5.60ABB Library\Robo... 21/12/2013 12:47:10 Ge ¥
£ >
Importe Movel ~ * vI000 ~ z100 ~ toold ~ \WObj:=wobj0 ~ ‘ Selection Level ~ Snap Mode ™ | UCS: Station | 426.23 324.99 0.00 || Controller status: 0/0

" - <47- = [Unsaved Station] - ABB RobotStudio 5.60 (64-bit) -t
Home Modeling Simulation Controller RAPID Add-Ins Modify = 0
P ABB Library ~ @ Import Geometry - @ Target - Teac (Default) - E:.‘] World - @ ,_ﬁ
- - 2 - BT i - e [0 -
«¢ Import Library - T Frame & Path B wobjo Smomaz |E|AW S &
Jw Robot System - &) Other - tool0 - Sheyeh 2 Teols k-
Build Station Path Programming [ Settings Controller Freehand Graphics
Loy Pt | 720 | = | viewt x|

E [Unsaved Station]*
Mechanisms
Fl IRB140_6_81_C_02

I (4] Links

\

@ |

-302,10 y=-62,13 z-450,18 mm

/v

\

Output I %
Show messages from Allmessages - Time Ce ~
(i) RobotStudio license will expire in 28 days 2112/201312:33:20 Ge
(i) New station created 2112/201312:43:24 Ge
(i) Imported C:\Program Files (x86)\ABB Industrial IT\Robotics IT\RobotStudio 5.60\ABB Library\Robo... 21/12/2013 12:47:10 Ge ¥
< >

Movel ~ * vi000 ~ z100 ~ toold ~ \WObj:=wobj0 ~ | Selection Level ~ Snap Mode ~

UCs: station | 40.25 -176.52 928.68 || Controller status: 0/0
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Moreover, we can also rotate the robot in relation to a selected reference

Home Maodeling Simulation Controller RAPID Add-Ins Modify e
o ABB Library ~ & Import Geometry - @ Target - Teach Tar (Default) = E:;] Local j @ B]
«# Import Library - 1 Frame - o8 Path - [ Teach Ins wobjo | e r%l .| world s 7
Jm Robot System - |&] Other ~ 5 MultiMove toolo B e ols k-
Build Station Path Pragramming [ Settings Controller UC_S Graphics
= = = - Active Workobject =
Lay m Viewl XI Active Tool =
E [Unsaved Station]™
Mechanisms H
4 IRB140_6_81_C_02
I [ Links
z J
X
Qutput ] X
Show messages from All messages N Time Ca ™
(i) RobotStudio license will expire in 28 days 2112/201312:33:20 Ge
(i) New station created. 2112j201312:4324 Ge
(i) Imported C:\Program Files (x86)\ABB Industrial IT\Robotics IT\RobotStudio 5.60\ABB LibraryiRobo... 21/12/201312:47:10 Ge ¥
< >
Movel ~ * vi000 ~ z100 ~ tool0 ~ \WObj:=wobj0 = | Selection Level ~ Snap Mode ~ | UCS: Station |1842,82 1630,76 0.00 || Controller status: 0/0 % |

Ok, this is useful but we need accuracy when moving or rotating the robot:

| X
Home Maodeling Simulation Controller RAPID Add-Ins Modify o
o ABB Library - & Import Geometry - (@ Target - Teach Tar (Default) = E%] Local = @ [b4]
« Import Library ~ 1 Frame - oS Path - [ Teach Instructio wobjo — . *‘E"g‘ i =~ N
Jp Robot System ~ [# Other - 3 MultiM toalo - ey eh A Tools k-
Build Station | Path Programming | Settings | Controller |  Freehand | Graphics
Lay. View! x| -o
E [Unsaved Station]”
Mechanisms H
4| 3 IRB140_6 210 n2
[ Links & | cut Ctrl+X
Ea | Copy crl+C
% | Disconnect Library
23 | Copy Crientation
|7‘ Visible
@  Examine {
Show Work Envelope
' | setas UCs =2
@% | Modify Mechanism... I \
g /e try
— ¥ X
| v ‘ Deteciable by Sensors
. - - ts from All r © Time Ca
K Mechanism Joint Jog license will expire in 28 days 21/12/201312:33:20 Ge
@ |1 ahism Linear Jo reated. 2112/201312:43:24 Ge
E°Y Jump Home “rogram Files (x86)\ABB Industrial IT\Robotics IT\RobotStudio 5.60\ABE Library\Robo... 21/12/201312:47:10 Ge v
P — >
S seHEosHo = \WObj:=wobjo ~ | Selection Level * Snap Mode ™ | UCS: Station |/ 147.96 -709.62 0.00 Controller status: 0/0 i
L | Rotate.. | For setting the position of an object relative to a specified coordinate system.
L | Place »
o

Pedro Neto 5



A Guide for ABB RobotStudio

MODULE |

lay...| Path..| Tags |+ x
& [Unsaved Station]*

Mechanisms

4 J IRB140_6_81.C_02

File M| Home Modeling Simulation Controller RAPID Add-Ins &
o ABB Library ~ @ Import Geometry ~ (@ Target - [ (Default) a Local D =
=« Import Library ~ & Frame ~ o8 Path - wobjo nize “ﬂ@‘ Graphics @
Ji Robot System ~ &9 Other ~ toolo Seyoh £ Tools k-
Build Station Path Programming (F Settings Controller Freehand Graphics

St Position: IRB14...|> x|/ View1 x| so
Reference

World v H

Position X.Y.Z (mm) . o

50000 $/000 Sj000 T 3

Orientation (deg)

000 <jooo Fjo00 °

Apply Close
z

I [ Links

/

\

L “ Output |

Show messages from All messages <3
(i) Redo: Freehand Move IRB140_6_81_C_02.[2]
(i) Redo: Freehand Rotate IRB140_6_81_C_02. [2]

<

Time s A
21/12/2013 17:28:49 Ge
21/12/2013 17:28:49 Ge

MoveL ™ * vi000 ~ 2100 ~ tool0 ~ \WObj:=wobj0 ~ || Selection Level ~ Snap Mode ~ 1 UCS: Station H-374.31 260.13 0.00

| controller status: 0/0 i
/0 |

You can change the zoom of the working environment with the roller of the

mouse. By pressing CTRL and left click with the mouse you can move the scene, and by

pressing CTRL and SHIFT and left click with the mouse you can rotate the scene.

There follows an explanation on how you can change the robot joint angles,

just right click on the robot model (Layout tab) and select Mechanism Joint Jog.

Home Maodeling Simulation Controller RAPID Add-Ins Modify @
o ABB Library - @ Import Geometry - (@ Target ~ [ Teach (Default) ) Local - @ Bl
- B 2 - Bre ] -
=g Import Library T Frame &b Path ﬂh wobj0 SreeE 3\{ T o
fm Robot System - | other - 5T MultiMove toolo [Sleveh £ Tools k-
Build Station Path Programming 5| Settings | Controller |  Freehand Graphics |
Joint jog: IRB140_6 81.C 02 |~ X View1l X} o

-180 -27 80| < | =
-90 -21 10| < | >
-230 709 00| < | >
-200 17.90 200[ < | >
-115 30.00 15| < | >
400 2164 400 < | >

CFG -1000
TCP: 133343-158.86 1164.95

Step: [1.00 = i

Layout | Pathsaar...| Tags |7 %
E [Unsaved Station]*

Mechanisms
4 3§ IRB140 6 81 C 02

I (4] Links

Output ‘

<

£
Show messages from All messages - Time &
(i) Undo: Freehand Move IRE140_6_81_C_02. [2] 21/12/2013 17284
(i) Redo: Freehand Move IRB140_6_81_C_02.[2] 21/12/2013 17284
(i) Redo: Freehand Rotate IRB140_6_81_C_02 [2] 21/12/201317:28:4 v
>

MovelL ™ = v1000 ~ 2100 ~ tool0 ™ \WObj:=wobj0 = | Selection Level * Snap Mode ~ | UCS: Station ‘\1078.78 1767.26 000” Controller status: 070 J

Pedro Neto
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2.2. Controller

It is time to include a controller into the system.

Home Modeling Simulation Controller RAPID Add-Ins Modify <o
o ABB Library - @ Import Geometry - @ Target - Teach (Default) Ej] Local - @ =
i - - 2 - each Instructi i v -
¢ Import Library & Frame &% Path gn,k}* nstruction wobjo synchronize E\_h @ o
. Robot System ~ [t Other - 5T MultiMove toold [Elew ok £ Tools k-
From Layout... Path Programming | Settings Controller | Freeshand |  Graphics |
I E For creating a system based on your ==

layout.

From Template...
For applying a predefined system to
your station.

Existing...

For adding an existing system to your
station.

(04
(=]

Quick System

Conveyor Tracking Setup...

(i) Redo: Freehand Rotate IRB140_6_81_C_02. [2]
<

Output 1 X
Show messages flom All messages - Time D
(i) Undo: Freehand Move IRB140_6_81_C_02.[2] 21/12/201317.28:4
(i) Redo: Freehand Move IRB140_6_81_C_02 [2] 21/12/2013 17.28:4¢

21/12/201317.28:4t v
>

MoveL ~ * v1000 ~ 2100 * tool0 ~ \WObj:=wokj0 ™ || Selection Level * Snap Mode * | UC: station ||1495.96 82129 000 || Controller status: 0/0 A

You can select a number of options for the controller, but for now, the default
configuration is ok. So, just press, next, next and finish. Remember that this process may

takes a little time until to obtain the green light (see figure below).

Home Modeling Simulation Caontroller RAPID Add-Ins @
o ABB Library - @ Import Geometry - (@ Target - [ Teach Target T_ROB1(System1) =] Local M) 3
i - - £ - each Instructi i v 7
= Import Library T Frame &5 Path al, ch Instruction wobjo SreE E\‘h e [~
JwRobot System - | Other ~ 3T MultiMove toold - |ﬁ‘ﬁe& & Toals k-
Build station | Path Programming o Settings | Controller | Freehand | Graphics |
Layout Pa(hs&Tar‘.. v % View1l XI o
E [Unsaved Station]®
Mechanisms
4 F IRB140_6_81_C 02
b Links
Qutput } \ E
Show messages from All messages - Time 2
(i) System1 (Station): 10017 - Automatic mode confirmed \ 2111272013 181221
(i) System1 (Station): 10010 - Motors OFF state 21112/2013 18:12:2
v
<
System1 Movel ~ * v1000 ~ z100 ~ tool0 ~ \WObj:=wohj0 ~ | Selection Level ~ Snap Mode ~ | UCS: Station ||1495.96 821.29 0.

Pedro Neto
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The 3 buttons highlighted in figure below are now active. This means that at

this moment the virtual robot controller is ready to apply motion to the robotic arm.

Home Modeling Simulation Controller RAPID Add-Ins e
o ABB Library - i Import Geometry - @ Target ~ [ Teach Target T_ROB1(System1) - Ei @ =
«# Import Library ~ 1 Frame - o% Path - [ Teach Instruction wobj0 e Graphics &
Jm Robot System - |#] Other - 5& MultiMove toolo - - Tools k-
Build Station | Path Pregramming & | Settings | Centroller | Graphics |
Layout Paths&Tar... v X Viewl X} >0

E [Unsaved Station]*
Mechanisms
4 IRB140_6_81_C_02

3 Links

OQutput I T X
Show messages from All messages i Time e
(i) System1 (Station): 10017 - Automatic mode confirmed 21122013 18:12:21
(i) System1 (Station): 10010 - Motors OFF state 21/12/2013 18:12:2

]
£ >

System1 | Movel * * vi000 ~ z100 ~ toold ~ \WObj:=wobj0 ~ | Selection Level ~ Snap Mode ~ | UCS: Station H1495,96 82129 0.00 | [CORIGIERSItERi
|

We can call these functionalities in a different way:

Mechanism Tools
Home Maodeling Simulation Controller RAPID Add-Ins Madify @
g ABB Library - 0 Import Geometry - (@ Target - [ Teach Target T_ROB1(System1) - =) World - @ B}
i . > § > a truct i Ox -
= Import Library T Frame «5 Path & Teach Instruction wobjo T bl 8 ForE )
B Robot System - %) Other - 3Z MultiMove toolo - Sheyeh B | Tools k-
Build Station | Path Programming & | Settings | Controller | Freehand | Graphics |
Layout | Paths&Tar. > % station1_:Viewl XI =]
E station1_*
Mechanisms H
b} RB4Q A 21 M
& | cut Cirl+X
53 | Copy Ctrl+C
d | Save As Library...
% | Disconnect Library
E3 | Copy Orientation
B | Apply Crientation
[T‘ Visible
@  Examine
= | Unexamine
Show Work Envelope
| setas ucs
@ | Modify Mechanism...
@ | Remove Geometr:
lutput > X
[v_‘ Detectable by Senzors -
o m from All @ Time i
£ | Mechanism Joint Jog stem1 (Station): 10017 - Automatic mode confirmed 22/12/2013 16:51:5.
@ Mechanism Linear Jog stem1 (Station): 10010 - Motors OFF state 22122013 16515
]
J H B N - N
% | Jump bo For jogging mechanisms linearly. ' >
| ™ | Set Position.., I, \WObji=wobj0 *
S

Selection Level ~ Snap Mode ~ | UCS: Station | 545,50 52882 0.00 || ORISR |
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And this is the result:

Home Maodeling Simulation Controller RAPID Add-Ins =
& ABB Library - & Import Geometry - (@ Target - Teach Target T_ROB1(System1) - =] World - @ m
B B 2 B 3 truct P~
=g Import Library L Frame &% Path [ Teach Instruction wobjo T EQ Graphics o
JwRobot System - [#] Other ~  5Z MultiMove tool0 - - ‘ﬁ|% ep A Tools k-
Build Staticn | Path Programming = Settings | Controller | Freehand | Graphics |
Linear jog: IRB140 6 81 C...~ X station1_:View1 XI o
X 151348 < | =
Y 15.81 < | = H
z 113843 < | =
RX [117.34 < | =
RY [0.46 < | >
RZ (8923 < | =

Cfg:

Step:
1.00 2 mmjdeg

Layout Palhs&Tar‘..: x
E station1_*

Mechanisms
4 IRB140_6_81_C_02
3 Links
Output 1 ¥ x
Show messages from All messages @ Time ~
1\ Base Frame changed in station, the controller Base Frame must be updated and the controller rest..  22/12/201317:01:2.
(i) Undo: Freehand Rotate IRB140_6_81_C_02. 22/12/201317.01:3
v
>

Movel ™ * v1000 ™ z100 ™ tool0 ™ \WObj:=wobj0 ~

Selection Level * Snap Mode ™ | UCS: Station |[1154.30 -74.99 642‘?9| | Controller status: 1/1 !

Now, since we have a controller associated to the arm, if we want to move the

robot base the software asks if we want to move the task frame associated to the base of the

robot. The answer is yes.

VH2-0-¢- =~ station1_ - ABB RobotStudio 5.60 (64-bit) - B8
m Home Modeling Simulation Controller RAPID Add-Ins Madify ]
' ABB Library - @ Import Geometry ~ (@ Target - mTeachTarget T_ROBI1(System1) - =] World - @ 3}
- - Vot - a truct - el P
=g Import Library - 1t Frame &5 Path & Teach Instruction wobj0 e |i|\h T =]
J Robot System - [& Other - 5Z MultiMove toolo - - @%a@ ug- Tools k-
Build Station | Path Programming = Settings | Controller |  Freehand | Graphics |
Layout Paths&Tar... = X|| / station1_:Viewl x} o
E station1_*
Mechanisms H
4| F IRB140_6 81.C_02
[ Links
Do you also want to move the Task Frame?
Yes
Qutput } v X
Show messages from All messages M Time s
(i) Undo: Freehand Jog IRB140_6_81_C_02. 22012/201317:06:3
(i) Redo: Freehand Jog IRB140_6_81_C_02. 2212{201317:06:3
v
£ >

Redo: Fr Movel ~ * vI000 ~ z100 ~ tool0 ~ \WObj:=wohj0 ~ ” Selection Level ~ Snap Mode ~ | UCS: Station ‘850.32 54346 0.00 _ .

Pedro Neto
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2.3. Tools
Next step is to attach a tool to the robot wrist. It can be imported from the

library, select for example a pre-defined tool named MyTool.

Modeling Simulation Controller RAPID Add-ns

& ABB Ubrary « @ Import Geometry + (@ Target < K7 Teach Target System1 T_RC81 - g World > @ 2]

s import Library =/ L Frame * J2path + @ Teach nsvuction | | wobj ~H oghiona. | EEHE Geaphics ¥°

). Equipment » Tools AR Tooks k-
e L ry » 3 - > & Graphics

! R : (( ‘T " ‘ -]
1 Locations... R, NSy R R b7 ;

A i A o2 Sersor = e WAASE R 5
w | Browse for Lorary..  Ctrit) AW.GUNPST25  Binzel WH455D ginzel air 22 Binzel D 22

o Fronius Robacta c
2el water 22 045 i WISt 3
Binzel water ECCC 70A5 03 MTG4000 22 de. GWTSIg IRBS350 Gripper

® o LG i Wi

IsoFfate large IsoPiate small K1 500 di M2091 P 500 5i M2001 RODOBELS26 T
Burnzel Burzel TD O3

-—
o
Tregaskiss A5
306-44-3 22 de = x

~

Training Objects

Time

2212201317182
22)12201317:182
1 v
>
MovelL * * v1000 * 2100 Curee Thing myTool my ¢l Fen propeller v

After selecting a tool, we have to attach that tool to the robot, just drag it to

inside the robot.

VEH9-E-F- = station1_ - ABB RobotStudio 5.60 (64-bit) M c - 0O
| Home | Modeling Simulation Controller RAPID Add-Ins Modify o 0
& ABB Library - @ Import Geometry ~ (& Target - @Teach Target System1 T_ROB1 - =] World - @ m
il - - o - BB Tez tructi ji - e -
¢ Import Library -~ ts Frame & Path [ Teach Instruction wobjo e @h} T <4
i Robot System ~ ] Other - & MuliMove toolo - - hepeh £ Toos k-
Build Station ‘ Path Programming -] Settings ‘ Controller | Freehand ‘ Graphics ‘
Layout | PathsaTar..| Tags |~ x|/ stationl_Viewl x| -=

0 Do you want to update the position of MyTool

( Yes H ‘ No ‘ ‘ Cancel

Output | s x
Show messages from All messages - Time ~
() Undo: Freehand Move IRB140_6_81 C_02 22/12/2013 17182
(i) Imported C:\Program Files (BE)\ABB Industrial IT\Robotics IT\RobotStudio 5 60\ABB Library\Traini 22/12/2013 17260,

v

< >
importe | Movel T * v1000 * 2100 * iocld * \WObj:=wobjo 7 | Selection Level T Snap Mede * | UCS: Station |[542.87 44288 0.00 | contraller status: 171,
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Now, it is possible to change the orientation of the tool but keeping the tool

center point (TCP).

- — —
(™ e e station_ - ABB RobotStudio 5.60 (64-bit) —d
Home Modeling Simulation Controller RAPID Add-Ins o @
& ABB Library - @ Import Geometry - @ Target ~ [ Teach Target System1 T_ROB1 =) Local @ ™
- - E] 5 ) Teach Instructio B O -
«s Import Library ~ T Frame &3 Path [ Teach Instruction wobj0 synchronize | T G &
T Robot System - |2 Other - 5 MultiMove MyTool - K Doyl R Tools k-
Build Station Path Programming 3 Settings controller Freehand Graphics

Layout tPalhs&Tar ..tTags B
I station1_*

Mechanisms
4 J IRB140.6.81.C_02

> (4] Links
4 ‘;} MyTool

© [@] Links

b [tg Frames

station1_-View! x|

Jog Reorient

i

a

For enabling the rotation o

13 FOMNIRNA o IR 5

@ Press F1 for more help.

Output

X
> X
Show messages from All messages Time ~
(i) MyTool attached to IRE140_6_81_C_02 22/12/2013 17282
(i) Saved station station1_ successfully. [2] 22/12/2013 17311
v

<

>

MoveL ™ * v1000 ¥ 2100 MyTool ™ \WObji=wobj0 *

Selection Level * Snap Mode ™ | UCS: Station [1378.90 39624 000 | |CORiGlerSEtEI -

2.4. Workobjects
When we talk in robot programming the definition of a workobject is a subject
of major importance. What is a workobject? Well, it is no more than a reference system

and we define robot targets in relation to this reference system. In practice, this is very

important for the calibration process between the virtual environment and the real

environment with a real robot. Usually, the origin of a workobject is a point that can be

easily defined, for example the corner of a table. Let’s create a workobject:

station’_ - ABB RobotStudio 5.60 (64-bit)

TS
Home Modeling Simulation Controller RAPID Add-Ins

o ABB Library - @ Import Geomet
<& Import Library - & Frame -
T Robot System -

Bild Station

Layout tPalhs&Tar..tTag; %
E stationt_

Mechanisms
4 ‘5 IRB140_6_81_C_02
I [ Links
4 30 MyTool
I (@] Links
I [t Frames

ry - @ Target - [ Teach Target System1 T_ROB1
«&Path - [ Teach Instruction | | wobjo

[ Other ~\ 52 MultiMove MyTool

Create Workobject

relative o a workobject facilitates calibration.
v Create Tooldata
@ For defining the properties of a tool, such as its
position and load.

Create Action Instruction

o @ For creating a RAPID workobject. Defining targets

- g
“0|

=] B
Luti [} ]
" synchronze B S Graphics ¥~
v [Serep & Tools k-
Controller | Freehand Graphics
o

Output

Show messages fiom All messages
(i)MyTool attached to IRE140_6_81_C_02
(i) Saved station station1_ successfully. [3]

<

x
Time ~

22/12/201317:282
22/12/2013 18:00:0

>

Saved | Movel ™ * v1000 ~ 7100 ™

MyTool * \WObj:=wobj0 ™ | Selection Level * Snap Mode ¥

uCs: station ||1469.53 -30.85 1051.1) |ICBRRGIERSEEI -
|

v

Pedro Neto
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By default, the workobject we created named workobject_1 is coincident with
wobjO0 (in the base of the robot). In this case, imagine that we want to have it defined at the
level of the floor and imagine also that the robot is over the floor 400 mm, so we have to

define the workobject with -400 along z axis.

VHd9-0-F- = station1_ - ABB RobotStudio 5.60 (64-bit) - 0
M Home Modeling Simulation Controller RAPID Add-Ins Modify > @
o ABB Library ~ @i Import Geometry ~ (@ Target - [ Teach Target System1 T_ROB1 5 Ll Local - @ b1
i - - 2 - B Teach Instructio > O >
= Import Library T Frame &5 Path B h Instruction wohbjo g E\h Graphics o
J Robot System - %) other ~ 5% MultiMove MyTool - [Siey e £~ Tools k-
Build Station | Path Programming 5| Settings | Controller |  Freehand | Graphics
Create Workobject 1 = x|| / station1_Viewl XI - =l
4 Misc data A

Name Workobject_1
Robothold False
Moved by 1
Pragrammi True

4 User Frame

L Dncitinnv 1 \aln

Position (mm)
0,00

0.00

I [ ] Station Elements

4[] system1
4 T T_ROB1
4 [ Tooldsta
m MyTool
] toold Output I s x
4 [l Workobjecis & Targets || show messages from Al messages - Time &
4| [l wobjo () MyTool attached to IRE140_6_81_C_02 22/12/201317.28:2
E waobijl_of (i) Saved station station_ successfully. [3] 22122013 18:00:0
v
| Paths B R

Movel = * vi000 ~ 2100 ~ MyTool = \WObj:=wobjo = | Selection Level - Snap Mode ~ | UCs: Station |[1469.53 -30.36 1051.1 ||CORUGIEHSIBREN .

And we have the workobject:

) e -5 ation1_ - {s] udio 5. -br =
Home Modeling Simulation Controller RAPID Add-Ins =
o ABB Library - © Import Geometry - (& Target - [ Teach Target System1 T_ROB1 - =] Local - @ 5]
= Import Library - T Frame ~ a8 Path - [ Teach Instr Workobject_1 S EQ FirE [~ Ad
Jw Robot system - [ Other - 5Z MultiMove MyTool - Silepep B Tools k-
mn | Path Programming | Settings | Controller | Freehand | Graphics |
Layout PMhs&Tar..ﬁTags I; x station1_:View1 XI ~ O
m stz«mop N
I [ Station Elements H . 3
4 ] systemi
4 Iy T_ROBI
4 (7] Tooldata
|ﬂ MyTool
] tool0
4 (13 Workobjects & Targets
4 g wobjd
=

X
Qutput I T X
Show messages from All messages ° Time 2
(i) Saved station station1_ successfully. [3] 22/12/2013 18:00:0.
(i) Created workobject ("Workobject_1") 22012/201318:58:3

v

< >
Movel = * v1000 7100 * MyTool ~ \WObj=Workobject 1 ~ | Selection Level ~ Snap Mode * | UCs: Station [1114.06 37929 0.00 | | CSREGIETSEUEI
|
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2.5. Targets

I tis now the time to define the target points that will be the base for the robot

Home

o ABB Library -
= Import Library ~
i Robot System -

| et {125 |7

For creating a target by specifying the

Modeling Simulation Controller RAPID Add-Ins =
@ Import Geometry - (@ Target | 7] Teach Target System1 T_ROB1 - =) Local @ B4
- O =
L Frame = Frn Synchroniza & & Graphics
3 For creating a target. - - @% e R Toos k-
Build Station | ings | Controller | Freehand | Graphics |
Create Jointtarget
=)

E station_ positions of the robot axes.
i [ _J Station Elements
4 E System1
4 Iy T_ROB1
4 [ Tooldata
@ MyTool
[i] tool0
4 (13 Workobjects & Targets
4 [ wobjo
wobj0_of
4 [ Workobject_1
Woaorkobject_1_of
Paths

Create Targets on Edge
For creating targets along edges of
surfaces

Output 1 ¥ X
Show messages from All messages N Time ~
(i) Saved station station1_ successfully. [3] 22{12/2013 18:00:0
(i) Created workobject ("Workobject 1"} 22/12/201318:58:3

v
< >

Selection Level = Snap Mode ~

| Movel = * vi1000 = z100 ~ MyTool = \WObj:=Workobject_1 ~

Ucs: Station |[1114.08 375.29 0,00 | |EORRGISHSIEREA .
|

It is possible to use the mouse to create the target points. In this specific case,

we are creating those points in relation to workobject_1.

Home Modeling Simulation Controller RAPID Add-Ins @
& ABB Library ~ {3 Import Geometry - (@ Target - [ Teach Target System1 T_ROB1 - =} Local @ =
= Import Library ~ T Frame ~ & Path - [ Teach Instruction Workobject_1 Srar 'Ef‘::' Graphics &
Jm Robot System ~ ] Other ~ 5 MuliMove MyTool - - @% e R Tools k-
Build Station | Path Programming n| Settings | Controller |  Freehand | Graphics |
Create Target ¥ x station_:View1 X} L=
Reference
| world v &

[ ] Align Targetwith closest Part

Position (mm})
[131462~ 221649~ o003

Qrientation (deg)

oo oo oo 3
Points e
Point 1 ~
Point2

Point3

Point4

Paints &
| Clear H Create H Close |

Layuul/P:ihs&Tar...l Tags |+ X

I stationt_ ~ Output } s x

© [ ] Station Elements Show messages from All messages - Time )
4 [ systemi (i) Saved station station1_ successfully. [3] 22{12/2013 18:00:0
4 E:" T ROB1 (i) Created workobject ("Workaobject_1") 22/12/2013 18583

v
4 mloo\daia vlle >

| Movel ~ = v1000 ~ z100 ~ MyTool ~ \WObj:=Workobject 1 ~

| selection Level = snap Mode - | ucs: station [[1314.62 21649 0.00 | |EORROIEISEIEIA .
|
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Build Station | Path Programming | Settings Controller I.igreehand Graphics |
Create Target = x||/station1_Viewl x| L=
Reference
World v H

[ Align Targetwith closest Part

Position (mm)
134055™ [3-141.17 120,00 o

Orientation (deg)

0.00 < 0,00 = 0.00 =
Points Mo
Point5 A
<Add new>

v

<<Less

Targetname
Target_10
Task
T_ROB1 (System1) v
Workobject
Workobject_1 W

[ Insert Move Instructions in

Clear . Close

Layout .~ Paihs&Tar..- T %
E station1_

~

Qutput

Show messages from All messages

I+ [ Station Elements

Time

Now, it becomes easy to move the workobject 1 with the associated target

# ABB Library - & Import Geometry - (@ Target - [ Teach Target System1 T_ROB1 - Eg - @ 874
- - & - B Teach Instructio 7~
= Import Library T Frame &% Path B Teach Instruction ‘Workobject_1 e Graphics o
Jw Robot System - | Other - 5 MultiMove MyTool M N yep B Tools k-
Build Station | Path Programming i Settings Controller |  Freehand Graphics |
Create Target ¥ X station1_:View1 X} =
Reference § -
Fan W P o9 "
World v & a6t @ NN M @ '
[] Align Targetwith closest Part
Position (mm)
0.00 $10.00 0,00 =
Orientation (deg)
0.00 <0.00 </0.00 =
Points e

Layuui/VPaths&Tar..
l-D station1_ ~
- [_J Station Elements
!:] System1
4 T T_ROB1
4 [ 7] Tooldata
@ MyTool
] tool0
4 [13 Workobjects & Targets
4 I wobjo

4 [ Workobject_1

(®) Targst_10
@ Target_20

I/Outpul ]
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At this moment we don’t have information if the robot effectively can reaches
the targets defined or not. Anyway, in most of robot applications/programs we usually
define a home position for the robot in relation to the base of the robot, in this case, wobjo0.

So, you can move the robot to a desired home position:

Home Modeling Simulation Controller RAPID Add-Ins Modify oy

o ABB Library ~ © Import Geometry - @ Target ~ [ Teach Target T_ROB1(System1) - €l World - @ _‘ﬁ
i v - 2 > [ Teach Instruction j > Q i .
«s Import Library T Frame o5 Path B Teach Ins r Workobject_1 Srimarae ?‘i’ Graphics =~
B Robot System - &) Other ~ 5 MultiMove MyTool - ey R Toos k-
Build Station Path Programming (F] Settings Controller Freehand Graphics
//Layout “Paths&Tar...| Tags |5 ||/ station1 :View1 x} Jog Linear
Ej station1_*
o PN NP G0 For jogging within the
P.c " 7
Mechanisms m h NSART o @ \\ \ \f coordinate system defined by
»| 3 IRB140_6.81.C_02 the active tool.
b & MyTool = @ Press F1 for more help.
N | 57 SO RO

And create another type of target, a Teach Target in relation to wobj0. This

creates a target according to the current position of the robot.

o) - = ation1_ - o] udio 5. -bi =
Home Madeling Simulation Controller RAPID Add-Ins @
P ABB Library - @i Import Geometry - @ Target - [ Teach Target T_ROB1(System1) @ % World - @ Lﬁ
«# Import Library - & Frame ~ ,-Q Path - ﬂTe;cI‘ nstruction Workobject_1 : s ?Q Graphics o
Bw Robot System ~ | Other - 5 MultiMove -

wobj0 @\5\‘3&' Tools k-
Build Station | path Programming | | Workobject.1 | controller | Freehand |  Graphics |

Paths&Tar..| Tags |= x|/ station1 :Viewl x| <o
E station1_* .
4 [ Station Elements HEEE M BONNNMO LK
4 T Default Task
4 [ 7] Tooldata
] tool0
4 (L3 Workobjects 8 Targets
P E wobj0
|4 Paths
4 !:] System1
4 Iy T_ROB1
4 [ 7] Tooldata
lﬂ MyTool
] tool0
4 (L3 Workobjects 8 Targets
4 E wobj0
E wobj0_of
4 | workobject_1
A E Workobject_1_of
@ Target_10
@ Target_20
@ Target_30
@ Target_40
@ Target_50
@ Target_60
|4 Paths
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Answer yes (see figure below):

W H9-v-F- = station1_ - ABB RobotStudio 5.60 (64-bit) =
m Home Maodeling Simulation Controller RAPID Add-Ins s @
& ABB Library - @ Import Geometry - (& Target - 1 T_ROB1(System1) - o world M) bl

B - - 2 - a tructi - r =~ R

=# Import Library s Frame &% Path B Teactnsiruction wohj0 e 5 \_'h Graphics &

Ja Robot System ~ | Other = 3% MultiMpve MyTool = - Teyeh £ Tools k-
Build Station | Path Programmil | Settings | Controller | Freehand | Graphics |

=]

\

Layout/VPaths&Tar.. > X station1_:View1 x]
E station1_"
4 | ] Station Elements
4 T Default Task
4[] Tooldata
[#] tooln
4 |t Workobjects & Targets
P> E wobj0
| Paths
A !:] System1

4 1 T_ROB1
4 [ 7] Tooldata " Default'wobijl' is aboutto be used. ltis recommended to change this value
- Do youwantto continue with the operation?
m MyTool

[#] tooln

4 |t Workobjects & Targets
4 [ wobj0
[ wobjo_of
A ﬂ Workobject_1
A B Workobject_1_of
@ Target_10
@ Target_20
@ Target_30 7
(®) Target 40
@ Target 50
@ Target_60
Paths

[] Don't show message aboutthis again.

And the target point was created:

Home Modeling Simulation Controller RAPID Add-Ins Madify e
P ABB Library - 0 Import Geometry ~ (@ Target ~ [ Teach Target T_ROB1(System1) = (=] ‘World - @ =
< Import Library ~ Frame - A path ~ Teach Instruction wobj0 - x - B
s Imp y - & & B Tea d Synchronize ‘E;‘i‘ Graphics g
Jm Robot System - |#] Other - 5 MultiMove MyTool - - §|&Mq§ 2 Tools k-
Build Station | Path Programming &) Settings | Controller | Freehand | Graphics |

Laycul/VPaths&Tar.. station1_:View1 Xl =]
E station1_*
4 | ] Station Elements H
4 T Defautt Task
4 [ 7] Tooldata
] tool
4[5 Workobjects & Targets
b [ wobjo
q Paths
Fl Q System1
4 T4 T_ROB1
4 [ 7] Tooldata
@ MyTool
] tool
4 [3] Workobjects & Targets
4 [ wobij

A

@ Target_70
3 " aba

Paths
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After this, we are going to check if the robot reaches of not the previously
defined target points. Starting by the tool:

4 4 - d
Home Modeling Simulation Controller RAPID Add-Ins Modify =

o ABB Library ~ @ Import Geometry ~ @ Target - [§% Teach Target T_ROB1(System1) - ] World - @ ]
- - 2 - [ Teach Instructio ) -
= Import Library T Frame o Path & Teach Instruction wobjo Synchronize < \i Graphics o
T Robot System - | Other ~ 5 MultiMove MyTool - - hegleh & Tools k-
Build Station Path Programming [+ Settings Controller Freehand Graphics

Paths&Tar.. station1_:View1 x} >0
m station1_*

4 || Station Elements
4 ] Default Task
4 [ 7] Tooldata
[#] tool0
4 |13 Workobjects & Targets
[ B wobj0

|4 Paths
A E] System1
P r;‘ T_ROB1 Inline
4 [j] Tooldata +2 | Add to new path
|ﬂ MyTool & 4
|E| toold ® | Copyto Workobject  »
4 [L3 Workobjects & %5 | mMove to Workobject  »
4 _ i —
& webi0 53 Copy crl+C
F E wobjl_o _—
‘:') Targ Za | Copy Crientation
4 ﬁ' Workobject, & | Apply Ori or
4 E i View 3
i T Setas UCs
@ Targ ® View Iool at Target 3
@ Targ
B | view Robot at Target
@ Targ
@ Targ \® Jump To Target
@ Tara & | Reachability
" 4 — Ot
Home Madeling Simulation Controller RAPID Add-Ins Modify =
o ABB Library ~ @ Import Geometry ~ (@ Target ~ [F] Teach Target T_ROB1(SystemT) - =) World - @ 3]
. B 2 - B Teach Instructio Cr >
= Import Library % Frame &% Path B Teach Instruction wobjo S ?‘i S )
Jm Robot System - | Other - 3 MultiMove MyTool - - ﬁp“ﬁ & Tools k-
Build Station Path Programming [ Settings | Controller Freehand | Graphics

Leyout ) Paths&Tar..| Tags |+ ||/ station1 :View1 x| o
E station1_*
4 | ] Station Elements
4 T Default Task
4 (7] Tooldata
(] toold
4 [13 Workobjects & Targsts
4 E wobjd
|4 Paths
FE | System1
4 T T_ROB1
4 [ 7] Tooldata
Lﬂ MyTool
] toold
4 [13 Workobjects & Targsts
4 [l wobjo
F] B wobj0_of
Co) Target 70
A E Waorkobject 1
P E Workobject_1_of
@ Target_10
@ Target_20
&) Tarnat 3N

Well, we can see that the tool is with a wrong orientation. But, anyway, we can
try to see the robot:
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Modeling Simulation Controller RAPID

Add-Ins

o ABB Library - © Import Geometry - (@ Target - [ Teach Target T_ROBI1(System1) - L8] World - @ 4]
> s 2 - B Teach Instruction T >
< Import Library - 1 Frame &8 Path 8 Teach Instruction wobjo synchroniza | & T 4
J Robot System - [t Other - 3 MultiMove MyTool - - Seseh B Tools k-
Build Station Path Programming Controller Freehand Graphics
| tayout ) PathseTar..| Tags |+ ||/ station1 :View1 x| =B

I station1_
4 | ] Station Elements
4 J7) Default Task
4 [ig] Tooldata

] tool0

4 [i@ Workobjects & Targets

P E wobj0
[ Paths
4 ] systeml
4 EJ T ROB1 Inline
4 [ii] Tooldata &8 Add to new path
|E| MyTool |° th 3
[if] tool0 "% | Copyto Workobject
4 [U@ Workobjects & %9 | Move to Workobject b
4 E wobj0 S m
4 E wobj0_t _
(@ Targ a3 | Copy Orientation
4 & Workobjec] & 47 tion
4 E Workob, View »
(@) Targ & setas ucs
® Ta9®) viewTool atTarget b
@ Targ B view Robot at Target
(@) Targ Y I ———
@ Targ ® | Jump To Tarq For illustrating robot orientation. .
,;) Targ &£ | Reachability

Nothing happens because the robot is not able to reach such position,

RobotStudio gives us a warning.
/Layout " Paths&Tar..[ Tags |< ||/ station1_:Viewl x

I station?_*
4 [ Station Elements
4 T Default Task
4 (] Tooldata
] tool0
4 (1 Workobjects & Targets
b [ wobjo
[ Paths
40 Systern1
4 Iy T_ROBI
4 [j] Tooldata
[£] MyTool
[#] toold
4 |13 Workobjects & Targets
4 [l§ wobjo
4 [ig wobj0_of
(3) Target_70
4 [l workobject 1
4 [l Workobject_1_of
(#) Target_10
() Targst 20
(#) Targst_30
(@) Target_40
(@) Target 50
(@) Target 60
| Paths

Output |

<

s %
Showm mTTages - Time ~
arget created (Target_70). no extemal axis values. stored robot configuration 25/12/2013 18220
< 1\ Target Target_10 is out of reach. [3] 25/12/2013 18:41:5.
v
>

So, to fix this problem, we have to change the orientation of the tool:
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/ Layout J Paths&Tar...{ Tags |* X
E station1_*

4 [ ] Station Elements
4 T Default Task
4 [if Tooldsta
[il) tool
4 [13 Workobjects & Targets
3 E wobjl

Paths

station1_:View1 x|

4 ] system1
4 I T_ROB1

4[] Tooldata
m MyTool

[il) tool
4 [13 Workobjecls

4 [ wobjo
4 [ wobjn
@ Ta
rl ]'E' Workobje
4 [ work
@ Ta
@ Ta
@ Ta
@ Ta
@ Ta
@ Ta

Inline

+ o
° wo

KR

Copy

X

View

h & B 4

Add to new path
Add to path 4
Copy to Workobject 3
Move to Workobject »

Copy Orientation

Set as UCS

View Tool at Target »
View Robot at Target
Jump To Target
Reachability

Cirl+C

Paths

L

Modify Target 3
Configurations...
Reset Configuration

Modify External Axis...

b QW v

Set Position...
Offset Position..,

Rotate...

Place | For rotating an item. b

Tags
& Tag

Delete

X
Movel ~ * v1000 ~ zi
=] | Rename

Modeling

File Home

' ABB Library ~
< Import Library ~ T Frame ~
S Robot System ~

Build Station

Simulation

Del

@i Import Geometry - @ Target - [ Teach Target
B Teach Instruction

3% MultiMove

o8 Path ~
| Other ~

Path Programming |

Controller

Set Normal to Surface
Align Target Orientation

Align Frame Qrientation

RAPID Add-Ins

wobjo
MyTool

ed robot configuration

Time

25/12{2013 18:22:0
25/12/201318:41:5

Settings |

T_ROB1(System1) -

(=]

Synchronize

Controller

World
TQ
Seneh &~

Freehand

>
: Workobject 1 [1100.15 238,50 0.00 | [ CORROIeTEatiAl .
4

=

Graphics

Tools k-
Graphics

7~

x
~

v

|
=]

Rotate: Target 10 v X
Reference
Local v
Rotate around x. y. z
0.00 2000
Axis end pointx. y.z
0.00 <lo.00

O

/ Layout / Paths&Tar..} Tags |¥ X
I station_* ~
Tags

4 | ] Station Elements
4 T Default Task

station1_:View1 x}

=)

4 |7 Tooldata

m tool

4 |13 Workobjects & Target

b g wobjo

|4 Paths
4 D System1
4 ril T_ROB1
4 [ 7] Tooldata
[£] MyTool
Iﬂ tool0
4 |13 Workobjects & Target
4 E wobj0
4 E wobj0_of

(®) Taraet 70 [

Ot |

| did this to Target_10, but the other targets suffer the same problem. So, we

can copy the orientation of this target and apply that orientation to all the other targets.
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Modeling

Simulation

Controller RAPID Add-Ins Modify

Rotate around x, y. z

0.00 2]o.00 4|00 2]
Axis end pointx. y. z

[0.00 2000 +[o00 g
Rotation (deg)

10,00 2 O x® vO 7

Paths&Tar..| Ta

Inline

I [ wobjo =
Palhs e
4 ] System1 ®
4 m T_ROB1 »
4 7] Tooldata
ﬂ MyTool Ga | Copy
[ tool0 B2

Add to new path
Add to path 3
Copy to Workobject ~ »

Move to Workobject b

Copy Orientation

4 [i@ Workobjects & T, 0Py O For copying the

4 [ wobj0 View ¥
4 & wobi0of & setasucs
(3) Targe
4 ]Es Workobject | ®  View Tool at Target 3
4G wmkum&]@ View Robot at Target
(@) Targe| ® Jump To Target
(@ Targe| & Reachability
@ Targel Modify Target 3

Ctri+C

W ABB Library - @ Import Geometry ~ @@ Target - [ Teach Target T_ROB1(System1) - €l World B> =
- B ¥ - a truct - v ~ -
< Import Library = % Frame &3 Path [ Teach Instruction wobj0 ST | B T &
T Robot System - [# Other ~ 52 MuliMove MyTool B o @@gﬁ & Toos k-
Build Station | Path Programming 5| Settings | Controller | Freehand |  Graphics |
Rotate: Target_10 = x|/ stationl_:Viewl x| o
Reference
|Loca| ~ | H

orientation of an object. ' /

Select the other target points and apply orientation:

Madeling

Simulation

Controller RAPID Add-Ins Modify

Reference

Local v|

Rotate aroundx.y.z
0.00 0.0 2o.00 B
Axis end pointx.y. z

[0.00 2000 2[o.00 3
Rotation (deg)
-10.00 2 Ox@vO 7

& ABB Library - g Import Geometry - @ Target - [ Teach Target T_ROB1(System1) - =] World 1 @ =
i s s g > . et i . T -
% Import Library -t Frame «3 Path [ Teach Instruction wobjo synchronize | T % FErE <4
S Robot System - & Other - 5 MultiMove MyTool - - Seveh £ Tools k-
Build Station | Path Programming | Settings | Controller | Freehand | Graphics |
Rotate: (Multiple Selection) |~ X station1_:View1l X‘ ~o

Paths&Tar..| 74 | inline
b wobj0 32 | Add to new path
Paths +* | Add to path »
4 1 Systemn '® | copyto Workobject b
4 I3 T_ROB1 -
@ | Move to Workobject  »
4 [jz] Tooldata _—— "
[f) MyTool |8 Copy crl+c
@ tooll Ba | Copy Orientation
4 [t Workobjects & [ Apply Qrientation
4 [ wobjo iew
4 E wobj0_of - For applying the orientation copied from another object '
| & | setas ucs
(®) Targe
T y View Tool at T 14 14
4 & Workobject e Lool at Targe
4 [ Workapys B VewRcbotatTargst |
(@) Targ W | Jump To Target
(@) Tags & | Reachability
@) Targ: Modify Taraet »

Ok, now, by clicking on the targets we can see if the robot reaches or not that

targets. If the robot do not reaches a target we have to change that target point (position or

orientation) using the command Set Position or Rotate.
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2.6. Paths

We can now connect the target points to create a working path for the robot.

Home Modeling Simulation Controller RAPID Ade-Ins Modify &
« ABBLibrary - @ Import Geometry - (@ Target - [§ Teach Target T_ROB1(SystemT) - =} World M) ]
=& Import Library - T Frame - B-}_,“ Path - gTeacr Instruction wobjo - Synchrornize tgv{,‘g Graphics o
B Robot System - Empty Path - - Deaeh & | Tooks k-
Build Station | @'%t  For creating a new path that is empty of | cController | Freehand |  Graphics |
instructions -
Paths&Tar.. AutoPath =
B station_ C? For generating a path from a curve or edges,
I [_] Station Elements complate with targets and instructions
4 [ System? |
4 [ T_ROB1 ‘
4 (i Tooldata
[] MyTool
[#] tool0 —‘
4 I3 Workobjects & Targets
4 [ wobjo
4 [ wobjo_of
(%) Target_70
4 [§ Workobject 1
4 [ Workobject 1_of
(@) Target_10
(@) Target 20
(@) Target 30
(@) Target 40
(@) Target 50
(@) Target 60
Paths
z
And select MOVEL (straight line motion between targets)
- g woup_u
(®) Target 70
4 [ Workobject_1
4 Workebjeet_1_of -
E@ Target_10 /i'@ /\
(@) Target 20
@) Target30 y /7(\ /\
(@) Target 40
(@ Target 50
(@) Target 60
4 [ Paths
o Path_10 Z
| /
Instruction Template
[ | moves tvove : Defauity l
Movel (Move : Default) Sm
MoveAbs) (MoveAbs : Default = . = Category A
MoveExt) (MoveExt : Default) tomatic mode confirmed 26/12/2013 21:49:01 EventLog
=] tors OFF state 26/12/2013 21:49:01 EventLog
26/12/201321:5927  General v
Instruction Template Manager... >
‘M = V1000 - 7100 ~ MyTool - \WObji=wobj0 ~ | Selection Level = Snap Mode = | UCS: Station | 1697.89 242.75 0.00 | | ESRiGleHSEMEI

After having created Path_10, drag the targets to Path_10 in a desired order.

4 [ wobjo_of
() Target 70
4 [ workobjeft 1
4[4 Workopject 1_of

@ Tafet 10

@ Tafet 20

@ Tafet 30

(@ Tardet 40
(@) Tardet 50

o1

/s

® Ty,
4 [ Pats \
3th_10 Z

) MoveJ Target 70

~ Output

1 move instruction(s) crea

Movel ~ * v1000 ~ 2100~ MyTool * \WOhj=wobj0 *

s x
Show messages flom All messages - Time Category 4
(i) Path created (Path_10) 2612201322062 General
(D)1 move instruction(s) created 26/12/2013221215  General

~
< >

[ Selection Level * Snap Mode * | Ucs: tation 169789 242.75 000 | | ontelens el .,
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[
4 (i Tooldata
1] MyTool
[ rool0
4 [ Workobjects & Targets
4 [ wobjo
4 g wobjo_of
@ Target 0
4 [l§ Workobject_1

Target 60 <T_ROB1,

The configuratios
i3 Moved Target 20

B MoveJ Target 30

B3 Move Target 40 Z'iu ] =
h

J23 MoveJ Target 50
33 Move Target_60,

/Module1/Target 60, T_ROB1/CalibData/Workobject_1>
erified

X

ow messages fom All messages - Time Category
)1 move instruction(s) created /122013221215 General
1) € move instruction(s) created 26/12/2013 221448 General

< >
6 move instruction(s) cres | Movel * * v1000 - z100 - MyTool - \WObj=wobj0 * | Selection Level = Snap Mode * | UCS: Sation [1697.89 242.75 000 | | EERGNRNIINNN |

OK, we have the targets connected, but to eliminate the warnings we have to

define the robot configuration for each one. This is because, as you can see in figure

below, there are different ways to achieve the same robot tool position and orientation.

Axis configurations Targets are defined and stored as coordinates in a WorkObject coordinate system. When the controller calculates the position of the robot axes for

reaching the target, it will often find more than one possible solution to configuring the robot axes.

Home Modeling Simulation Controller RAPID Add-ins Madify @
@ ABBLibrary - @ Import Geometry - (@ Target - [ Teach Target T_ROB1(System1) - L] World @ o
= - 2 path - . o -
s Import Library ~ & Frame «8 Path Teach Instruction | | wobjo Synchronze T2 Graphics
S Robot system - [ Other - 5T MultiMove MyTool - - Shegep - Toos k-
Build Station | path Programming 5| Settings | controller | Freshand |  Graphics |

Paﬂ.s.smr.. station?_View! x| <o
I station1_
I [ Station Elements H
4 [ system1
4 T T_ROB1
4 [ Tooldata
[] MyTool
[#] toold

4 L3 Workobjects & Targets

4 [ wobjo;—
4 [g wo
Synchronize to VC..
4 [§ Worko| | Insert Move Instruction..
4 g wo Insert Action Instruction.
Cirl+x
curl+c
»
»
Ctrl+v
4 [ Paths View »
= A —
4l Path_lmo | yioue slong patn
M
% °l & | Reachability
Mo
i Mo Configurations ¥ | %% Auto Configuration
B Moy | Pt » Reset Configurations
@ Mo Modify External Axis... Verify Configurations -
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Or we can check and define the configuration for each target:
Conliguratior:s-:. M-u;d- :I'ar...I: sh‘ation1_:.\!;;w.1 -:c]_“ — - — — B — - 13

Copfiguratio

fo1 (0.0.1.0)
Cfg2 (0-2-1.1)
Cig3 (2.2.16)

Cig4 (2.0-1.7)

[ Include Tums

Joint Values

Previous

Current

/

Cut

Lopy

A Cl
Paths&Tar...I Tag:
4 [ Paths .
4 Path_10

ﬂ Moved Target,
ﬂ Move Target,
ﬂ Move Target

Modify Position

Insert Move Instruction...

Insert Action Instruction...

B2 | Modify Instruction...

Ctrl+X
Cirl+C

ﬂ Configurations...

ar 5&

ﬂ Moved Targs

contiguration of a single target. |

x

ﬂ Move Target,
ﬂ Moved Target,
ﬂ Moved Target,
=

Convert t

Set Color...

@

Locate Target

‘ Maove) ~ * v1000 ~

Modify External Axis...

iuccessfully. [2]
Path_10

2.7. Simulation

Time

26/12/201322:274}
26/12/2013 22:32.5¢

>

Selection Level ~ Snap Mode ~ | UCs: Station | [1637.89 242.75 0.00 H_ !
|

~

v

It is time to simulate the robot program we create. First, synchronize with the

robot controller (it is like to send all data to the robot controller).

Home Modeling Simutation

o ABB Library + & Import Geometry «

= Import Library = & Frame ~
Jx Robot System -

Build Station

@ Target +
o2 Path ~

& Other -

Controller RAPID

8 Teach Target

B8 Teach Instruction
3% MultiMove

Path Programming 5

Add-ins

(5]

T_ROB1(System1)
wobjo

Waorld
-
Soyop 8-

Fraehand

Synchrenze
MyTool .

Setings Controller

@
@-
s

Graphics
Tools
Graphics

Layout ” Paths&Tar..) Tags |+ X
Ej station]_
I [ Station Elements
4 u System1
4 Iy T_ROBI1
4 [ Tooldata
[i] MyTool
[£) tooi0
4 13 Workobjects & Targets
4 [ wobjo
4 B wobj0_of
(® Target 70
4 g Workobject_1
4 B Workobject_1_of
D Target_10
(& Target 20
(¥ Target 30
(® Targel_40
(® Target 50
(®) Targst 60

/ station1:

Viewl x|

“

Synchronize to VC

For synchronizing an open
station o a virtual controller

@ Press F1 for more help.

4 (4 Psths
4 " path_10 |

N
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B Wl --F- 5 station1_ - ABB RobotStudio 560 (64-bit) - B I
“ Hame radeling simulaticn Cantroder RAPID Agd-ing Muadify s @
o ARE Library - G impec Geometry + (B Targel » g9 Teach Target T_ROB1[Syslerni) - Warld R ) b}
=4 Import Liorary - % Frame - G4 Path - @ Teach Instrucion | wabjlr “|| synchraniz= g Graphics @~
B Rebat System = |2 Other = & mMultiove riyloo! - - Bomeh & Took k-
Build Stafion | Fath Programming r Sattings | Controfer Frechand Graphics
i Layoie J" PathefiTar | 1ane 7 x” < etatinnd -Wiewl x =0
I =i Synchronize to VC
ar L
a0 Mame Synchronize Module Lacal Storage class Inlin=
a1 B Syzemt [
a 4 T4y 7 RroEI o
& 4 ToolDala =2
2 wrisa v s 1 e
4 1@ WorkOhject o
Workoyect_1 [ | ealitDats - TASKPERS ~
4 4 Paths & Targats =
b g Path 1D [+ Modulel v
F
K Cancal
Next, select what paths to simulate, in this case we only have Path_10.
VWV HEH?-&-F- = station1_ - ABB RobotStudio 5.60 (64-bit) = = 1

Home Modeling | Simulation ‘ Controller RAPID Add-Ins > @

@ Simulation Setup B Bl Pause [&] /0 simulator é | Enabled @ 1] 82 simulation
W ; i n R M

F— I, Station Logi Play [ stop ) Monitor Sl B signal Setup F— =] pr— a4 Reset

i Activate Mef|hanical Units - [MReset - | i} Siopwatch ‘ Analyzer B History | simulation B Recording

Collision Set

Collisions m Confifure G| Simulation Control & Monitor Signal Analyzer Record Movie & | Conveyor Tra...'s
Layout ) Pathe&Tar..[ Tds |+ x| /station? :Viewl x| o
stationl_

I [ Station Elements v iz geg v | @ o & R ; ¢ ’

Sequence

Main Sequence T_ROB1 wailable dures:
- [#F Path_10

€ 9 X

Continuous -
Single Cycle Entry point.. |

| | Cancel ‘ ‘ Apply

oveJ Target_
ﬁ Moved Target_20

And play:
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Home Modeling

@ =] Simulation Setup

%4 Station Logic

Create
Collision Set Activate Mechanical
Collisions | Configure

Simulation ‘ Controller RAPID Add-Ins @
b1 Pause [&] /0 Simulator /\E | Enabled i}
[ Play ‘ M Stop (9 Monitor signal B84 Signal Setup fedned =}
| Units - | [N Reset - | & Stopwatch Analyzer [l History Simulation BRI Recordi
| Simulation Control | Monitor | Signal Analyzer | Record Movie | Conveyor Tra... |

EJ station1_

I [ Station Elements
40 System1
4 Iy T_ROB1
4[] Tooldata
[#] MyTool
@ tool0
4 |13 Workobjects & Targets
4 [ wobjo
4 B wobj0_of
(¥) Target_70
4 B Workobject_1

(¥) Target_10
@ Target_20
(¥ Target_30
(%) Target_40
@ Target_50

tayout )/ Paths&Tar..| Tags |~ X|

stat| pjay

|

4 [i§ Workobject 1_of

For starting the simulation.
This will start all RAPID
programs configured in the
Simulation Setup.

e Press F1 for more help.

After simulation, if we see that it is necessary to change something, a target for

example, we can do that:

1y v
[ wow
4 (L3 Workobjects & Targets
F @ wobjl
4 g wobjo_of
(%) Targel] W
4 [ij Workobject &
4 g Wokabje: B
(%) Target| &
@ Target| .
(®) Targel]
(%) Target] -2
C-) Tarnget| &
(®) Targel]
4 [0 Paths
4 " Path_10
ﬁ Moved Ta
B Movel T2
B Moved Ta 9
ﬁ Movel Ta| <
B Moved T
ﬁ Move. Ta| B
ﬁ Moveld Ta
ﬂ Moved Ta

=
®
B

Inline

Add o new path
Add w path

Copy o Workobject
bove to Workobject

Copy crrl+C

Copy Qrientation

entatior
Miew 3
setas LS
View Tool at Target L3 \.\
‘iew Robot at Target \
Jusmp To Target _\\
Reachability / \
Modify Target k|  SetPosition.. | = x
Configurations.. | offsery For setting the position of an object relative to a specified coordinate system. k‘
Reset Configuraton 1% | Rotats.. me 26122013 22531
Modify External Aws.., s | Blare " PE12/FN G 2542

But after this, we have to synchronize again. Sometimes, during simulation is

useful to see the angles of each joint of the robot:
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Modeling

‘ Simulation ‘ Controller

RAPID

Add-Ins

Mechanism Tools

Modify

[E] simulation Setup M Pause 1/O Simulator E | Enabled i 8% simulation
i = ; i 5 i — ]
e B, station Logic plgy  H SOP 5 Monitor signal B4 Signal Setup fom— =) T 84 Reset
Collision Set | # Activate Mechanical Units - [MReset ~ | I3 Stopwaich Analyzer [ History Simulation B3 Recording
Collisions Configure | Simulation Control = Monitor | signal Analyzer ‘ Record Movie | Conveyor Tra...’s

I stationt_*

Mechanisms

Layout | Pathsaar..| Tags | %

[ F RB140.6.81_c 02!

station1_View] X|

=]

£

4 3) MyTool
3 Links
I [t Frames

PREESEY & & P

IO

Cut

Copy

Save As Library..
Disconnect Library
Copy Orientation

Apply Orientation

Visible

Examine

Unexamine

Show Work Envelope
Setas UCS

Modify Mechanism.
Remove Geometry
Detectable by Sensors
Mechanism Ioint Jog

Mechanism UN€ ro jogging the joints of a mechansim.
Jump Home

Set Position..

Ctrl+X

Ctri+C

Joint jog: IRB140_6... [0

180 |57 180[ <[>
-90 | -1.86 10| < | >
230 52500 <[>
200 (643 200/ < | >
115 83700115 < | =
-400 [11.98 400| < | >
CFG | 100

TCP: [ 161067-77379243

Step

Save the station in a normal way, or using the pack and go. This last option

saves all the project in a folder, so that you can open it in another computer.

Modeling

| save
B save as
5 Open

EF Close

Info
Recent
New
Print

|
Online

Help

[+ Onfions

Simulation Controller

Share data with other people

Ya
(-4
=
8

Pack and Go

Creates a package of the active
station including virtual
contrellers, libraries and
additional option mediapools

Unpack and Work
Unpacks Pack and Go files,
starts and restores the virtual

controllers and opens the station.

Save Station as Viewer
Packages the station and any
recorded simulaticns for viewing
on computers that do not have
RobotStudio installed

Gontent Sharing

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

RAPID

Mechanism Tools

Add-Ins
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3. MODULE II

This module complements MODULE | with more functionalities provided by

RobotStudio.

3.1. Importing geometries

In this case we will use not only a robot but also a table and a workpiece. So,
RobotStudio allows to import CAD drawings in most of the CAD file formats. Having a
drawing of a table, we can insert it into the RobotStudio simulation environment by
pressing the button Import Geometry (note that the geometries have to be located in the
folder C:\Users\xxxxx\Documents\RobotStudio\Geometry). Using the set position and

rotate commands we can place the table in the scenario.

| ome Modeling Simulation Controller RAPID Add-ins ~ @
& ABB Library ~ @ Import Geometry - (& Target - [ get Default - L7 World - @ =
a n . -\ = .
% Import Library ~ T Frame - o Path - [ wobjo synchronize | BV Graphics
T Robot System - £ other - tiMove toolo - Beyeh £ Tools k-
Build station Path Programming [ Settings Controller Freehand Graphics
~Tags " Paths&Targets 5 %||/ station2 :View1 x| L]
I station2_*
Fa? BER T et PSR R o pog ’ \ fLls
» [ Station Elements =IO Ty O (>
Layout v x
T station2_*
Components
@ table1

a

> | x

}/ Qutput
h

Show messages from All messages

Time

Ok, now we can insert the robotic arm and the workpiece:
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G Cels@bNERES

BONNNO LR

Paths&Targets s x
E station2_

b m Station Elements

Layout ¥ X

E station2_*
Mechanisms

b IRB140_6_81_C_02
Components

@ ablel
@@ we1

station2_:Viewl x

Now, we want to place the workpiece over the table. This can be achieved by
selecting points:
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E station2_

b D Station Elements

Paths&Targets s x

station2 :Viewl x

Cut Crrl+X

Copy Ctrl+C
Paste Ctrl+v

Save As Library...

Disconnect Library

Export Geometry..,

i

Copy Orientation

=
@
o
=

&
Ba
B
B
L 4
G
Ea
L

2]

Apply Orientation

'e]
o
%

Visible
Examine

L)
=¥

Unexamine
Set as UCS
Set Position...
Rotate...

Set Local

Place

L4 One Point

———
Mirror
Set Color..,

Graphic Appearance...

“eN fRAFO s a NS

Remove Geometry
Linked Geometry
Detectable by Sensors
Atach to

Detach

Q% [F

Tags

And just click on the desired points:

4 Two Points
Three Points

Frame

Two Frames I

X

» |Show messages from All messages
i) Distance: 20,00mm [0,00 0,00 -20,00]
(i) First Point [350.00 -275.00 0.00]

Time
31122013 17:24:4
311212013 17244

~

UCS: Station (/668.58 -221.86 0.00

Place Objec...[ Paths&Targ J x

Reference
World

'oint - From (mm})
00 218670~ 20.00
Primary Point- To (mm)
00 2200 200
wazlate along these
[v

Mechanisms
b gy |RB140.6 81 C 02
Components
¥ tzblet

And by moving along x and y we have this:

station2_:Viewl x
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It is time to insert a tool and attach that tool to the robotic arm:

/ Modify Tuu\‘.,) Paths&Targ... ¥ X station2 _:View1 X‘
E station2_*

4 | ] Station Elements
i I Default Task
4 T IRB140_6_81_C_02
I [ii] Tooldata
I [3 Workobjects & Targets

| Paths

Layout X
E station2_*

Mech

@ table1
0 we

3.2. Workobjects and targets

Create a workobject by selecting its origin with the mouse:
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vy S raus frogianmmy ™ Sewings ot Dieshanu Lrapiis
Create Wor... '.Paths&Targe..J; X ,.‘jstatian_:View1 Xl O

4 Misc data ~
Name Workobject_1 PN sy _: ey ge + |
v LD, ¥

Robothold False

Maved by
For snapping the cursor to

Programm True
- er Frame’ the closest end point or
L { corner.
sition (mm

gjg\"""'—-—..‘___ click here to assume the

value

Snap End

0,00 G

'| Accept | Cancel | v

CTEgE CIUse

.Layuut v X

station2_

anisms
&/ AW_Gun_PSF_25
& RB140_6_81_C_02
Ci nts
@¥ tablel

& wp1

P —— PR

‘Create Wor... 'Paths&Targe..J - ,.".statinnz_:\l‘iew1 xl =

x
4 Misc data ~
Name Workobject_1
Robathold False M °\°
Moved by

Programm True
4 User Frame

e

7\

5} station2_*

anIsms
&) AW_Gun_PSF_25
3 'RB140_6_81_C_02

@V tablel

g5 wWP1
z
Y\va
Qutput | F x

Create a home position for the robot like in MODULE 1.
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B e L ation2_ - ol udio 5. -bi - =
Home Modeling Simulation Controller RAPID Add-Ins =

& ABB Library - & Import Geometry - (@ Target T_ROB1(System2) - =] World M )] 3
< Import Library - & Frame - &8 Path - - M | g franz e Graphics ¥~
Jm Robot System - |t other - 5 MultiMove w - - Theyeh - | Tooks k-
Build Station | Path Programming | Settings | Controller Freehand | Graphics
Paths&Targets T X||/ station2 :View| Taach Target (Ctrl+R) =&
E station2_* For creating a target through
4 | ] Station Elements jogging a robot.
4 rﬂ Default Task o Press F1 for more help.

I [{g] Tooldata

4 |3 Workobjects & Targets
[ E wobj0
P E Workobject 1

|4 Paths
b !] System2

Layout ¥ x
E station2_*
Mechanisms
I & AW_Gun_PSF_25
I RB140_6.81.C_02
Components
¥ blel

o we

| forgot to create a robot controller, so, we have to do this. The problem is that
in the moment we created the workobject the controller was not defined, we have to
associate such workobject to the controller. Just drag the workobject to inside the

controller and answer yes.

Build Station | Path Programming | Settings | Controller |  Freehand Graphics
Paths&Targets > station2_:Viewl x o
4 | ] Station Elements ~
4 T Default Task

I [{] Tooldata
4 |13 Workobjects & Targets

b wghi
(3 Workobject 1

[
4 0 System2
4 T T_ROB1
TR —

AT IR

4 4 wobjl

4 E waobj0_of
(3) Target 10
|4 Paths
Layout o
E station2_*

Mechanisms
I 4 AW_Gun_PSF_25
4 J§ IRB140_6.81.C_02
I [ Links
Components
@ tablel
o wpi

Create target points with reference to workobject:

Pedro neto 32



A Guide for ABB RobotStudio

MODULE I

VWHEH9-6-F- = station2_ - ABB RobotStudio 5.60 (64-bit) - O
M Home | Modeling  Simulstion  Controller  RAPD  Addns s @
& ABE Library 3 Import Geometry 7i Teach Target T_ROBI1(System2, . a world | @ =

© o e —— Kienclie e o <
< Import Library ~ % Frame o B Teach Instructio Synchronize ® Graphics ¥
T Robot System - [ Other - 5 MultiMove AW_Gun - v Teyep L Tools k-
Build Station Path Programming i Settings Controller Freehand Graphics
_/ PathsaTargets T X||] Create Target M=
I station2 For creating 2 target
; Station Elements
= @ Press F1 for more help.
4 [ system2
4 I T_ROB1
b i Tooldata
4 [i Workobjects & Targets
4 [ wobjo
b [l wobjo_of
b [i§ Workobject 1
[ Paths
\L'x
= e station2_ - ABB Robotstudio 5.60 (64-bit) -0
File Home Modeling Simulation Controller RAPID Add-ins > @
& ABB Library - @ Import Geometry - @ Target - [ Teach Target T_ROB1 (Systemz2) - =) World @ ™
=~ - - £ - a N ti T3 -
Import Library = % Frame 8 Path 3 oicobIR] Synchronize | &M Graphics ¥
iy Robot System ~ [#9 other ~ AW_Gun - - eyeh £ Tools k-
Build Station Path Programming w Settings Confroller | Freehand Graphics
so

Reference
World v

[ ] Align Target with closest Part

Position (mm)

a +lo00 looo =
Orientation (deg)

2[o00 2looo e
Poinis jacd
(~Add new>

—~—

<<Less
Targstname

Target_20

Task

T_ROB1 (System2) v
Workobject

Workobject_1 v

[] Insert Move Instructions in

| Create Target | pathsaargets | ¥ x|| /station2_:Viewl x

i

O

Clear Close
= s = station2_ - ABB RobotStudio 5.60 (64-bit) —a
File Home Modeling Simulation Controller RAPID Add-ns s @
@ ABB Library -~ @ Import Geometry - (& Target - [§ Teach Target T_ROB1(System2) a world 1 @ =
= . . Soath - BB E— QO -
Import Library - 1 Frame o8 Path A Workobject_1 Srerorize | TR Graphics @
i Robot System - [ Other - 3T MultiMove AW_Gun - - Deyep B Toos k-
Build Station Path Programming & Settings controller Freehand Graphics
o

Reference
World v

[] Align Targetwith closest Part
Position (mm)
[REEIRl  [5]-50525~ £]50.00 S

Orientation (deg)
0.00 %looo +looo :

<<less

Target name
Target_20

Task

T_ROBI (System2) v

Workobject
Workobject_1 v

[_] Insert Move Instructions in

Clear Close

| Create Target | Pathsadargets | = %

station2_:Viewl x

A
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I station2_*

I [ Station Elements
4 [ system2

T_ROB1
b [ Tooldata

4 [L@ Workobjects & Targets

4 E wobj0

b [ wobj0_of

4 [g Workobi{ e

4 [ Worko
@ Tar
@ Tar
@ T
@ T
@ Tan
[ Patns

o @

I

5o

4

Layout

T station2_*
Mechanisms

b 4 AW_Gun_PSF_25

4 F RB140.6.81.C 02
> g Links

CACIE]

I station2_*

© [ Station Elements
4 [ system2
4 Iy T_ROB1
» i@ Tooldata

4 E wobj0
b g wobjo_of
4 [ Workobject_

(#) Target :
(@) Target:
() Target s
(@) Target !
(@) Target ¢

Paths

4 I Workobject

Copy

Apply Or

view

4 [t Workabjects & Targets

Layout
I station2_*
Mechanisms
I & AW_Gun PSF_25
4 3 RB140.6.81.C 02
I 4] Links
Components
&P tablel
o wei

Movel * * v1000 ~ z100 ~ A
=5

Add to new path

h

Copy to Workobject ¥
Move to Workobject b

Copy Orientation

Set as UCS
View Tool at Target
View Rebot at Targq o
Jump To Target
Reachability

We have to rotate it;

/* Create Target / Paths&Targets

Inline

Add to new path

Copy to Workobject

Move to Workobject b

Copy

Copy Orientation

Yiew

Setas UCS

View Tool at Target
View Robot at Target
Jump To Target
Reachability
Modify Target N
Configurations...
Reset Configuration

L]
Modify External Axis, L

Tags
Delete

Rename

o path »

Now, we can see the tool placed on that target points:

>

Crl+C

3

ctri+C

ion

AW_Gun_PSF_25

illustrating tool orientation

Set Position..
Offset Position..

Rotate.

Place[ For rotating an item. |
Set Normal to Surface

Align Target Orientation

uration

Time "
04/01/2014 16:
04/01/2014 16:

v

>

I stetion2_*

Mechanisms
b &) AW_Gun_PSF_25
4§ RB1406.81.C02
[ Links
Components
o table1
@ WP

Rotate: Target.| PathsaTargets |+ X
Reference
Local v
Rotate around x.y. z
0.00 £l0.00 £l0.00 &
Axis end pointx, y, z
0.00 <[ooo <[ooo :
Rotation (deg)
oo} 3 O xOv® 7
Apply Close
Layout

station2_: Vi
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Like in MODULE | we can copy the orientations:
Paths&t | argets > X stationz_:Viewl X| -
& staton.* o )
[ Station Elements W ChRlEFEEME RS BONNY R Lo
4[] system2 I/
4 I T_ROB1

b [1i] Tooldata
4 Workobjects & Targets
4 wobj
4 wobj0_of
@ Target_10
4 Workobject_1
4 Workabject_1_of

[ Paths

Layout |

E station2_*
Mechanisms

I g AW_Gun PSF 25

4 Jj IRB140_6_81.C_02

Check the reachability, in other words, check if the robot can reaches the

selected points:

E station2_*
[ D Station Elements
4 ] System2

4 Ty T_ROB1
Tooldata

Paths&Targets v X

A Workobjects & Targets

& 4
b

station2_:Viewl x|

rc)wr 3 g3 P 3

4 wobj0
4 wobj0_of
(2 Targe| Inline
™ .
4 Workobjec :@ Add to new path
4 i3 j
Workobig . o Add to path

Copy to Workobject

Move to Workobject

Ctrl+C

Copy

4 3 IRB140_6_81_C_02

Py e

Copy Orientation
Apply Orientation

View

& | setas UCs
Layout ‘®  View Tool at Target
E station2_* g View Robot at Target
Mechanisms ‘ Jump To Target
I &) AW_Gun_PSF_25 R R

P Y PR

L,

Modify Tar{ For verifying that the robot can reach selected targets and motion instructions.

BONNW

Rename

b Links =
Components B | Configurations... s
&P tablel Reset Configuration from All messages M Time e
‘ WP1 y - |_3{] is out of reach. 04/01/2014 162
Modify External Axs.. _40 is out of reach. 04/01/2014 162
& Tags _50 is out of reach 04/01/2014 162 ¥
X Delete Del >
e - vioor zi0r = - ues swion 7057 4816 000
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instructions can be modified if necessary:

(. pathsarargets |3 ||/ station2_:View1 x so

Target_20
Target_30
Target_40
Target_50
Target_60

@
Q@
@
@
@

Layout
I station2_*

Mechanisms

4 IRB140_6.

b [ Links
Components
@ tablel
o we1

b &) AW_Gun PSF_25

81.C_02

If they are green it is time to create the paths like in MODULE I. After this the

4 wobj0
4 wobij0_of
(9 Target 10

Workobject_1

4 Workobiect_1_of
(@ Target 20
(@ Target 30
(@) Target 40
(@ Target 50

Insert Move Instruction.

S

I station2_*

-
Insert Action Instruction. \\

J& ot cirlex N

G copy cri+C

B | paste ctrl+y

€ >° | Move to Path 3

€ %2 | Copy to Path 3

‘® | view Tool at Target »

[B)] view Rabot at Target

8] | Execute Move Instruction

b |

Jump To Move Instruction

o 1l

And auto

I &) AW_Gun PSF_25
4 J RB140.6.81.C02
b [ Links
Components

Pathsdl argets
© [ Tooldata
4 (L3 Workobjects & Targets

g Insert Move Instruction...
Insert Action Instruction..
4 [ Paths - - |
4O path {4 cirlx
B3 Moy Ga | Copy Ctri+C
[ Moy + | move to Task 3
B8 Moo | copy to Task »
B Moy | i Cirl+v
My |
View »
MMy | —

Modify Position

Modify Instruction..

[For modiifying the arguments and editable properties of an instruction. |
Reset I

blel

configurate:

4 [ wobi0
4 [ wobj0_of
@ Target 10
4 Weorkobject 1
a Workobject_1_of
(@) Target 20
® [ setas active

@ 1§ | synchronize 1o vC.

B Mo £® | Move Along Path
ﬂ Moy & | Reachability

¥ | Auto Configuration
Layout path »| | {For setting the configuration of all targets in a path. |
I station2.* Modify External Axis. Verity T

Mechanisms
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Here a boring situation can happen. You can have some warnings on it, so that

you have to change the orientation of each target until to achieve a good solution.

M Home Modeling Simulation Controller RAPID Add-Ins Modify = 0'

& ABB Library - & Import Geometry - (@ Target - [ Teach Target T_ROB1(System2) - g World - @ ._ﬂ
< B 2 < . v -

«s Import Library L Frame 5 Path B8 Teach Instruction Workobject_1 Synchronize B Graphics o

Jm Robot System - [&] Other - 3Z MultiMove AW_Gun ~ - Sepep B Tools k-

Build Station Path Programming ] Settings Controller Freehand Graphics
Paths&Targets ~ station2_:Viewl x =

(%) Target 20 ~

(%) Target 30
(%) Target 40
(%) Target 50
(%) Target 60
4 | 4 Paths
4 Path_10
ﬂ Moved Target_10
ﬂ MoveJ Target_20
B Movel Target 30
E Movel Target_40
ﬂ Movel Target_50
ﬂ Movel Target 60
i+ Movel Target_To
ﬂ MoveJ Target_20
ﬂ MoveJ Target_10 o L

Layout X
5] station2_*

Mechanisms

b & AW Gun PSF 25

4 3 IRB140_6_81.C_02 ¥ o i
I |4 Links
Components

@ tablel

We can look to the robot axis to see what is the robot joint near the limit:
/M station2_:View! x|

4 IJ T_ROB1

I [ Tooldata
4 [I3 Workobjects & Targets
4 [g wobjo
4 g wobj0_of
@ Target_10
4 4 Workobject 1
4 g Workobject 1_of
@ Target 20
@ Target 30
@ Target 40
@ Target 50
@ Target 60 .
_layout s x
I stator2_" Joint jog: IRB140_6_81_C_02
Mechanisms
b g AW_Gun_PSF_25 180 1.66 120 <[>
> IRB1406.81_C_02 00 38.47 of <] >
Components 230 223 5000[ < | =
&P tablel 200 62.93 200) < | =
& we 115 7.3 IEBE
400 49 00| < [ =
CFG: | -10-10
X TCP [ 11331 805255000
| L Step: 1,00 e -
4

Synchronize, add Path_10 in simulation setup and simulate. To see the path
line select the monitor functionality:
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Home Modefing Simulation Controller RAPID Add

[ simuation Setup

creme | B Station Logic
Colision Set | off Actate M

Collisions Configure

P Mrese  Eyosmusor G5 [F] nabled
Piay | ) Monitor

= MReset- | Wstopwatch
- Simulation Control = Monitor

signal BASgnalsenp ooy B
Analyzer [ Hist
Sigal Analyzer

<
Simulaton B i

Record Movie 5| Conveyor Tra.

Paths&Targets
4 Ty T_ROBI
(i Tooldata
4 4@ Workobjects & Targets
4 1g wobj0
4 [g wobjo_of
@ Targe 10
4 |3 Workobject_1
4 [g Workobject_1_of
@ Taiget 20
(@ Target 30
@ Target 40
@ Target 50
@ TargeL 60
4 g Paths
4 7 Path_10
.j MoveJ Target_10
& Move Target 20
B3 Movel Target 30
B Movel Target 40
B3 Movel Target 50
B3 Movel Target 60
B Movel Target 20
B3 MoveJ Target 10

|| station2_:View] monitor <o

For visually detecting critical
robot movements during
simulation.

@ Press F1 for more help.

I 4

= 2

Wome  Modeig | srtmen | comoler  mwm  adtms | el -0

@@  Elsmistonsenp

Creste | B StationLogic
Collision Set | o Activate Mech
Colisions 1 Configure

o Hvve VO simuator g I Enabled
Py W50  Moritor

~ MReset - B Stopwatch
% Simulation Control Monitor

BoE <
- gliRese
o4 Signal Setup. Fescord 1=} , [
simutation [

Record Movie

Signal Analyzer | Conveyor Tra.

Paths&Targets = x||/ station2 :View! x| o

4 L7 _ROB1
© [l Tooldata
4 [4@ Workobjects & Targets
4 [ wobpp
4 [ wobjo_of
(@ Target 10
4 |3 Workobject_1
4 [§ Workobject1_of
(® Target 20
(@ Target 30
(® Target 40
(3 Target 50
(® Targer 60
4 [@ Paths
4 Path_10
{3 Moved Target_10
B3 MoveJ Target 20
B Movel Target_30
i3 Movel Target 40
B3 Movel Target 50
[#3 Movel Target 60
B8 Movel Target 20
B MoveJ Target_10

Robot TCP Trace Alerts

[¥] Enable TCP vace
Trace length (mm) 200000 %
Trace color

Alert color

Clear Trace

Cancel

And simulate:

1 - ,
Paths&Targets s x
~

4 I; T_ROB1

I [\ Tooldata
4 13 Workobjects & Targets
4 wobj0
wabj0_of
(%) Target_10
4 Workobject_1

Workobject_1_of
(®) Target 20
(®) Targel 30
(%) Target 40
(%) Target 50
(&) Targel 60

| ﬂ MoveJ Target_10
] Moved Target 20
4 Movel Target 30
B Movel Target 40
B3 Movel Target 50
E Movel Target 60
4 Movel Target 20
3] Moved Target 10

/" Layout s x
B station2_ ~

Merhanisms

station2_:Viewl x

Outout | simulation Watch
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You can see that the TCP do not reaches the target points. This is because we
are using a zone of 100. Select fine (synchronize again) and the robot will reaches that

target points.

Data types

zonedata - Zone data <
Usage zonedat is used to specify how a position is to be terminated, i.e. how close to the programmed position the axes must be before moving towards the next position.
Description A position can be terminated either in the form of a stop point or a fly-by point.

A stop point means that the robot and extarnal axes must reach the specified pesition (stand still) before program execution continues with the next instruction. It is also possible to define stop points other than the predefined fine. The stop
criteria, that tells if the robot is considered to have reached the point, can be manipulated using the stoppoinsdata.
A fly-by point means that the programmed position is never attained. Instead, the direction of motion is changed befare the position is reached. Two different zones (ranges) can be defined for each position:

® The zone for the TCP path.

® The extended zone for reorientation of the tool and for external axes.

The zone for
the TCP path

Programmed
position

Start of reorientation
towards next position

Start of TCP comer path

The extended zone

Zones function is the same during joint movement, but the zane size may differ somewhat from the one programmed.

The zone size cannot be larger than half the distance to the closest position (forwards or backwards). If a larger zone is specified, the robot automatically reduses it.
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After this, we may need to change the workpiece pose with the attached points:

L - a
4 ] System2
4 T T_ROB1
b [ Tooldata
4 [13 Workobjects & Targets '
i3 B wobjd
4[4 Workobj
b [ Workd@ | Create Target
b Paths
@ & oz
3 [
»
B3 | Copy Orientation
i | Apply Orientation
o View »
I station2_* ues
& setas UCs
Mechanisms
> 4P AW_Gun_PSF_25 |& | Reachability
b 'RB140_6_81_C_02|& | Modify Workobject.. z
Components \ | set Position... LX
table1
& | Offset Position..
o we1
¥ | Rotate..
L | Place »
@ Attachto 3 IRB140_6_81_C_02 T_ROB1 v
- -~
¥ | Detach tablel
— le confirmed
& | Tags 3 WP1 e
K Delete Del i
=5 | Rename
| - = V1000 - 2100 * AW i H Selection Level ~ Snap Mode * | UCS: Station |[0.00 0.00 0.00
R b Anclaration

And we can now move the workpiece with associated target points:

m Home Modeling Simulation Contraller RAPID Add-ns = q
& A8 Library - @ - (@ Targat - [ Teach Target T_ROB1 (Systemz) - L r] Loca @ ]
s Import Library = &+ | gBFath + g Teach Instruction waorkobject 1 = ey L] raphics ¥
S Fobat system - | Other + & MultiMove AW_Gun = o ey ep B Took Lo

Buikt Station | Path Pregramming (F) Settings Controlier Freahand Graphis
Paths&Targats = x| swation2_Viewl x|
4 Ty T_Rom ~
@ Toaldata
4 1F Workcbjects & Targets
& wotid
] Workobject_1
4 A Paths
4 ® path_id

B Moved Targer_ 10
B Moved Targer_ 20
B Movel Target 30
[ Movel Target 40
B3 Meovel Targa 50
B3 Movel Targat 50
B Wovel Targer 20
.j Wove] Tanger 10

Layout | = x
I stionz_

Meghansms
b af AN_Gun PSF_25
v O IFE06 81 C 02
L OMPOnEnts
o tablel
b B WPl

3.3. RAPID

Go to the tab controller:
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]
Home Modeling

E@ Ve

Simulation

@,
o -y Gy Events

Controller ~ 48,
Access |

Restart Backup

Controller Tools

o @ & Inputs/Outputs  [F -

By File Transfer =)

Add-Ins =

o @8 2 q
L]
®
Configuration & System I Control Operator &
Editor ~ E - Builder & panel Window i | % Open Relation
| Configuration |

Virtual Controller |

Controller RAPID

B % Go Offline

J create Relation

Transfer |

‘Controller v X

Current Stafion
4 B system2
4 4 Configuration
(5] Communication
[ Controller
= o
j Man-machine communication
1 Motion
| EventLog
4 = /O System
[ ke Local
=he Virtuall
4 {{]RAPID
» &4 T_ROB1

station2_:Viewl x|

=

./
4

And in RAPID section we have the generated programs (see the presentation

about RAPID):

Modeling Simulation

O @ & Inputs/Outputs ) - w =] @ =] 2 (-‘Q

Controller RAPID

2 B 5. Go Offline

4 §{ Configuration

1 Communication
Controller
o

Man-machine communication

Motion

1| EventLog
4 55 110 System

4§34 T_ROBI
Program Modules
() CalibData

I (] Modulel

System Modules
)] BASE
0f] vser

Add D Restart Backup 2 Events # ' Configuration System L CU:TD‘ Operator e | JB Create Relation
Controller - 48 - ~  BgfFile Transfer ] Editor = =l - Builder & Panel  Window &3 | #&Open Relation
Access | Controller Tools | Configuration | virtual Controller | Transfer |
Controller = x|| /station2 :Viewl x|
Current Station
4«0 System2 H

>
A

We can see what is inside these modules:

necess o Hna cenoer 1est ana uebug
Controller | Files = x|/ station2_view] ! Systema (Station) X |
Cunent Staon T_ROB1/BASE x‘ -a 4o
4 1 Systemz MODULE BASE (SYSMODULE, NOSTEPIN, VIEWONLY) =
4 f Combguraiion 2
@ Communication ! System module with basic predefined system data
T Contoller Lo pmmmmmmmmmmmmmm——
dve 6 | System data tool®, wobj@ and loadd
(3 Marmachin communication 7 ! Do not translate or delete tool®, wobj®, load®
3 Motion @ 5 PERS tooldsta teol® := [TRUE, [[@, @, ], [1, @, 9, O]],
(] Evenllog s [e.601, (8, @, 6.801],[(1, @, B, 8
4 B 1osysiem PERS wobjdata wobjd := [FALSE, TRUE, =", ([0, 8, 81,[1,
< beel 1 [[e, o, e],[1, o, e, &11l;
& Vinualt 1
4 ] RaPID 14 | PERS loaddata loade := [.001, [e, 0, 0.001],[1, @, @, @
4 Iy 7_roB1 15
“. ™ 16 ENDMODULE
J) calibDats )
4 (] Module1
(3] main
&) Pat_10
4] Bas=
e @ AP0 Esr
T | R4PD Data Ed] o the RAPID editor
")
£
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But the important is Module 1:

m Home Madeling Simulation Controller | RAPID | Add-Ins = q
# Reguest Write Access | = o v @J bE] ﬂ = ‘é) 1@ Check Program
3 Nrite A i - = o) i -
@& Release Write Access o Ins Go to line sy adjust sart ©  Stop | & Program Pointer RAPID
Byl synchronize - & La B E- - #Find / Replace ~ 0 Robtargets = @ Breakpoint - Brofiler =
Access | Edit 5| | Find | Controller | Test and Debug |
Centroller | Files ~ X station2_:Viewl /J/Syshmz (Station) x}
Current Station TROBI/ASE  |'TROBl/user 'TROBI/CalibData /T ROB1/Modulel x —a++o
4 ] system2 1  MODULE Modulel
4 ] Configuration 2 = CONST robtarget Target_10:=[[751.382514448,0,480.00938
=3 Communication 3 CONST robtarget Target 20:=[[655.245029916,351. 864457
& Conall 4 CONST robtarget Target 3@:=[[729.257345592,390.508058
— ornteter 5 CONST robtarget Target 4@:=[[796.719898819,351.864457
= o 6 CONST robtarget Target 50:=[[801.304732534,6082.720376
-] Man-machine communication 7 L CONST robtarget Target 68:=[[655.244884282,588.316841
=] Motion = PROC Path_1@()
(__l EventLeg 9 Movel Target_1@,v166,z100,AW _Gun\WObj:=wobia;
p ﬁ_ 110 System 18 Movel Target_ 20,v108, zE.i,AwiGun\WObj :=.Wor‘kobjec-t71
11 Movel Target_3@,v108,fine,AW_Gun\WObj:=Workobject
P e Local 12 Movel Target 48,1600, fine,AW_Gun\WObj:=Workobject
= Virtuall 13 Movel Target 5@,v108,fine, AW Gun\WObj:=Workobject
4 {7 RAPDD 14 Movel Target_6@,v108,z8,AW_Gun\WObj:=Workobject_1
4 ‘ZISI T ROB1 15 Movel Target_20,v108,fine,AW_Gun\WObj:=Workobject
Program Modulas : 16 Movel Target_ 1@,v106,z100,AW Gun\WObj:=wobja;
@ CalibData 17 | ENDPROC
18 =  PROC main()
4 (] Module? = 19 Path_10;
] main 2 | ENDPROC
&] Path_10 21 ENMDMODULE
System Modules
& BASE
@ user

It is possible to save the program:

Home Modeling Simulation Controller | RAPID ‘ Add-Ins -
# Request \-‘\,"r.r.e Access =2 v @J E @ % .‘@ I Check Drogr’-am
@ Release Write Access . . Insert | |Gotoline ol - Adjust st ® siop | & Program Pointer - RAPID
Q Synchronize - & 5B E < a Find / Replace - Robtargets = ) Breakpoint - Profiler -
Access | Edit | | Find | & Load Program... Test and Debug |
Controller | Files > X station2_View1 /VSystem B save Program As...
Current Station TROBI/BASE | TROBY/ = Rename Frogram.. W
4 © system2 + MODULE Mo X Delete Program
4 ff Configuration 2 B CONST = ¢ :=[[751.382514448,0,400 . 0098
=3 Communication 3 CONST robtarget Target 28:=[[655.245029916,351.864457
= Conroller 4 CONST robtarget Target_3@:=[[729.257345592,390.508058
5 CONST robtarget Target 48:=[[796.719898819,351.864457
= o 6 CONST robtarget Target 58:=[[801.304732534,602.720376
-] Man-machine communication 7 L CONST robtarget Target_68:=[[655.244884282,588.310841
=] Motion 8 O PROC Path_1e()
t_:l EventLog 9 Movel Target_10,v160,z160,AWN_Gun\WObj:=wobja;
4 %% 10 System 18 Movel Target_20,v180,z8,AW_Gun\WObj:=Workobject_1
11 Movel Target_30,v1860,fine, AW_Gun\WObj:=Workobject
P <k Local 12 Movel Target 4@,v180,ine,AW_Gun\WObj:=Workobject
=l Virtuall 13 Movel Target_5@,v180,fine, AW_Gun\WObj:=Workobject
4 q‘] RAPID 14 Movel Target 60,v180,z0,AW Gun\WObj:=Workobject 1
4 z;l T_ROB1 15 Movel Tar*ge‘t_ma,vl@@,flne,AN_Gun\mb:!:=W9r‘lfnb]ect
Program Modulas ' 16 Movel Target_10,v180,z180,AW_Gun\WObj:=wobj@;
(] calibData 7ol ENDPROC
18 = PROC main()
4| (7] Module1 = 19 Path_10;
‘%] main @ | ENDPROC
&) Path_10 21 ENDMODULE|
System Modules
)] BASE
@ user
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And see the robot simulation and running code at the same time:

station2_ -~ ABB RobotStudio 5.60 (64-bit)

(= B
Home Madebng

\ooess

Simulation

synchronize ™ ormat
= #

Add-Ins

A @

nsert Find

i RepiD Tasks L gE o Sl in
W AunMode -0
(Gl

Controller

. Controller | Fies. |

4 [ systam?
4§ Corfiguration
1 Communication
2 Caontraller
=

] Man-maching commurication

= Motion
i5] EventLog
4 g8 /O Syatem
& Loesl
e Weluall
4 4] raPiD
4 T4 7 ROS1 (Pogram exeT)

5] calibData
4 ] Madulel
[&] main
5] Pem_10

&) BASE
) wser

Simulation Controller RAPD

| | 5 zzes

Synchronize

Access edit Insert

Controller | Fies | +x ‘ System2 (Station) X|

erame Tal
- Hew Horizonkal Tab Group

Hew Vertical Tab Groug

Full Screen

station2_ - ABB RobotStudio 5.60 (64-bit)

R s
[ Run Mode

G >

Qprogtam (= Step over

Find Controlier

Current Stason I
4 € system2 [
4 ff Condiguration
3 Communication
13 Controller
@ vo

T Man-machine communication

T_ROB1/Modulel x|
MODULE Modulel
CONST robt

CONST robt
CONST robt

T Moson PROC Path_:

] EventLog : :; :

4§ VO System = =

. Local

5 Viruall
4 ) RAPD

srget Target_10:=[[751.382514445,0,400.009858001] , [0.050
Target_20:=[[655.245029916,351.864457857,40], (0,0,
Target_30:=[ [729.257345592,390. 508058849, 40], [©,0,
Target_40:=[[796.719898819,351.864457857,40],(0,0,
srget Target_50:=[[801.304732534,602.720376159,40], (0,0,
arget Target_60:=[[655.244884282,588.31084167,40. 6001081
10()

Target_10,.
Target_20,v
Target_30,
Target_40
Target_5@
Target_60,

00, 20, AW_Gun\WObj

Program  Breakpoint
Program Pointer = -

Test and Cebug

4 L T_ROBI (Program ‘exe 1) Movel Target_20. »AW_Gun\WObj
3 5 Movel Target_10, 80, AW_Gun\WObj
w 1 ENDPROC
) Calibbata = PROC main()
4 3] Moduiel > Path_10;
] main ENDPROC
3] Pat_10 ENDMODULE
&) Base
& vser
L
wjf
9T ET TS station2_ - ABB RobotStudio 5.60 (64-bit)
Home Modeling simulation Controller RAPID Add-Ins > Q@
=] C RAPID Tasks ) "
Synehronize | Format pply HIRn Mode - s Check  Program Breakpoint | RAPID
B LY - Jump To #dProgram - Program  Pointer < profiler ~
Access Edit Insert Find Controller Test and Debug
Controller s System2 (Station) | station2_:View geope (Fa) 5o
Cumrent Station /T_ROB1/Modulel x| =8 v For starting the execution of
4 [ system2 1  MODULE Modulel RAPID tasks in the system.
4 ff configuration 2 5 CONST robtarget Target_10:=[[751.382514448,0,4¢ @
[ Communication 3 CONST robtarget [[655.245029916,351. LRIl
j Contral 4 CONST robtarget [[729.257345592,398.
] Controller
- 5 CONST robtarget [[796.719898819,351.
Hwo 6 CONST robtarget Target 5@:=[[801.304732534,602.
2] Man-machine communication 7 CONST robtarget Target 6@:=[[655.244884282,588.
=] Motion 8 = PROC Path_18()
] eventLog 9 Movel Target_1@,v10@,212@,AN_Gun\WObj: =uob3
10 Movel Target 20,v188,20,Al_Gun\WObj : =Workok
4 g 1/0 Syst = S i
& 110 System 11 Movel Target_3@,v100, fine, AW_Gun\WObj: =Hork
I < Local 12 Movel Target_4@,v100,fine,AW_Gun\WObj
. Viruall 13 Movel Target_5@,v160,fine,AW_Gun\WObj:=hork
4 4 raPD 14 Movel Target_6@,v188,z0, Al_Gun\WObj:
4 T4 T_ROB1 (Program ‘exe 15 Movel Target_2@,v188,fine,AN_Gun\WObj
et Modules 16 Movel Target_1@,v160,2160,AN_Gun\WObj
e _ X
e s 17 ENDPROC
CalibDat .
J ClbDola 18 £ PROC main()
4 (J) Modutet & 19 Path_1e;
3] main 2 ENDPROC
3] Path_10 21 ENDMODULE
System M =
&y BASE
&) vsor
Y.
< >
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Now, we can edit the program, for example changing speed:

HdH-0-d- 5 station2_ - ABB RobotStudio 5.60 (64-bit) — b
Home Modeling Simulation Controller RAPID Add-ns o @
=] v d T4RAPID Tasks i &= Step in 1 [+
Synchronize . Format | Snippet Instruction | (5210 !ne Find/ | apply BIRuNMode - st | st © SWROUE Check  Program Breakpoint | RAPID
ritg - #a@ - - - Jump To - Replace~| ~  #JProgram - Step over program  Pointer ~ - Profiler
Access Edit 5 Insert Find Controller Test and Debug
Controller 5 x|| /system2 (Station) x| station2 :Viewl x| s
Curent Station 0B1/Module1* -a+so
4 ] system2 1 MODULE Modulel
4 {ff Configuration 2 5 CONST robtarget Target_10:=[[751.382514448,0,4¢
3 Communication 3 CONST robtarget [[655.245029916,351.
3 Cortol a CONST robtarget [[729.257345592,398.
ontroller
. 5 CONST robtarget [[796.719898819,351.
=1 6 CONST robtarget Target_50:=[[801.304732534,602.
21 Man-machine communication 7 CONST robtarget Target_60:=[[655.244884282,588.
=1 Motion 8 5 PROC Path_18()
] Eventog 9 Movel Targetile,vl@@,zl@@,AHﬁG:n\l;JObj::wob;‘
10 Movel Target_20,v108,20, AN_Gun\WObj :
P -
& 0 System 1 Movel Target 3@,v10@,fine,AW_Gun\WObj:
b s Local 12 Movel Target_40,v100,fine,AW_Gun\WObj
<. Virtuall 13 Movel Target_50,v100,fine,AW_Gun\WObj
4 (] RaPD 14 Movel Target_60,v108,20,AN_Gun\WObj :
4 Z4 T_ROB1 Program ‘exe) 15 Movel Target 20,4209, Fine,AW_Gun\WObj
oo Modules ] 16 Moved Target_1d{v10 Y100, Al_Gun\Wobj
gram Module: ! = L
17 ENDPROC CONST speeddata v1@
(] CalibData b .
18 = PROC main() Current Value: [10,500,5000,1060]
4 (] Modulel = 19 Path_10;
%] main 20 ENDPROC
Path_10 21 ENDMODULE
& - .
)] BASE
Y.
< >

And we can simulate it step-by-step:

Modeling

Simulation

Controller RAPID

Add-ins

RAPID Ta:

sks

3.4.

Time

2 B | A @ Do D e
et | St e | Find/ | apply BIRUNMOde it Start & Check  Program Breskpoint | RAPID
- - Jump To - Replace ~ 4Program - Robtargets Step over Program  Pointer ~ Profiler -
Access Edit ] Insert Find Controller Test and Debug
Controller | Files | Robtarget x|/ system2 (station) x| station2 :View1 Step in (F11) so
Current Stafion //T_ROB1/Modulel x =280E For starting and executing
4 [ system2 1  MODULE Modulel into a routine, while stopping
4 {ff Configuration 2 E CONST robtarget Target_18:=[[751.382514448,0,4¢ at the beginning of the
3 Communication 3 CONST robtarget =[[655.245029916,351. routine.
3 Contaller a CONST robtarget [[729.257345592,398. @ Press F1 for more help.
- 5 CONST robtarget [[796.719898819,351.
=N 6 CONST robtarget [[801.304732534,602
5 Man-machine communication 7 CONST robtarget Target_6@:=[[655.244884282,588.
1 Motion 8 = PROC Path_10()
] EventLog 9 Movel Target_18,v188,2100, AW_Gun\WObj : =vob ]
18 Movel Target_20,v180,z@,AW_Gun\WObj:
4 g 10 Syst = S -
& 10 System 11 Movel Target_3@,v100, fine, Al_Gun\WObj
I e Local 12 Movel Target_40,v100,fine, AN_Gun\WObj:
. Viruall 13 Movel Target 5@,v188,fine,Al_Gun\WObj
4 {3 RAPD 14 Movel Target_6@,v188,20,AW_Gun\WObj:
4 T4 T_ROB1 (Program ‘sxaT) 15 Movel Target_2@,v180,fine,Al_Gun\WObj
¥ 16 Movel Target_18,v188,2160, AW_Gun\WObj : =iob
17 ENDPROC
CalibDat:
) catibata 18 £ PROC main()
4] Module = 19 Path_10;
g main 20 ENDPROC
21 ENDMODULE|
[
)] BASE
) user b

In simulation tab select the watch to see how much time a robotic process takes

in simulation:

Pedro neto

44



A Guide for ABB RobotStudio

MODULE I

b §f Tool_cone

3.5. Collisions

Modeling Simulation Controller RAPID Add-Ins
[l simulation Setup % LQ Af] Enabled [}
- 4 station Logic 0 Monitar | Stopwatch | ] signal & Signal Setup — =}
Collision Set | # A ical Units [N Reset - | simulator Analyzer [ History simulation B3 Re
Collisions Configure 5| Simulation Control Monitor Signal Analyzer Record Movie | Conveyor T...
Layout [ Paths&Targets = %||/station3 :View1 x Stopwatch o | s x
Eﬁ station3_"
Machanisms @ Press F1 for more help. ® %
4 I RB140.6.81.C_02 "
Name: Stopwatch
I [4&] Links

Start Trigger: | Simulation Start

End Trigger: | Simulation Stop

Count: 1
Total Time:
Average Tinje

In the simulation tab press the button create collision:

Modeling Simulation

M Home

(=] Simulation Setup

Controller RAPID

E

Add-Ins

Enabled

@m

Station Logic Stop 3 A Signal Set
& ! 9! Play J [V[e} Monitor Stopwatch Signal B4 sig D Record E
# Activate Mechanica I Reset ~ | Simulator Analyzer [ Histor Simulation B3 R
Collisions = Configure | Simulation Control = Monitor Signal Analyzer Record Movie | Conveyor T...

| Create Collision Set

For setting up collision
detection between moving
objects.

0 Press F1 for more help.
TomMponenTs

@ tablel
b P WP

CollisionSet_1

/" station2_:View1 X|

Open the collision object and drag the tool to ObjectsA and the workpieces to

ObjectsB. The software analyses collisions between objects type A and B.
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M Home Modeling Simulation Controller RAPID Add-Ins = 0]
& ABB Library - @ Import Geometry - @ Target ~ [§] Teach Target T_ROB1(System2) v (=] World - @ 3 New View
i - v S v i ject_1 2 [ : ide ~
=¢ Import Library L Frame o5 Path B8 Teach Instruction Workobject_ ST \1% Graphics & Show/Hide
S Robot System ~ | Other ~ & MultiMove AW_Gun - v TShegeh - Tools & Frame Size ~
Build Station Path Programming n Settings Controller Freehand Graphics

/ 'Layout "Paihs&Targets v ,/ station2_:View1 x‘ =]
&] station2_* y

Mechanisms
b & AW_Gun_PSF_25
b & IRB140_6_81.C_02
nponents
@V tablel
b @ WPl
@ wpP1_2

Collisi

s
4 4P CollisionSet_1
4 | ] ObjectsA
Ei? <AW_Gun_PSF_25>
4 | g ObjectsB
Eﬂ <WP1>

BP <WP1_2>

You can also define a near collision distance:

m Home Modeling Simulation Controller RAPID Add-Ins = 0'

o ABB Library ~ @i Import Geometry - @ Target - [ Teach Target T_ROB1(System2) - (=] Wworld - @ 3 New View
: . y 2 " ; - = iy S
«¢ Import Library L Frame «% Path B8 Teach Instruction Workobject_1 synchwonize lfﬁf\\h Graphics & Show/Hide
Jm Robot System ~ |#] Other ~ 3 MultiMove AW_Gun - - Thegeh R Tools k Frame Size -
Build Station Path Programming [F] Settings Controller Freehand Graphics

" Layout | Paths&Targets v X||/ station2_:Viewl x| ~0

ﬁj station2_*
Mechanisms

b &) AW_Gun_PSF_25
b & IRB140_6_81_C_02
Lompone
@ table1
b @@ WPl
@ wP1_2

Collisior ts
4 /¥ CollisionSet_1
4 [ Objects|v | Active
[,‘1? <AVI§# Modify Collision set...

4 [ g Objec V] Tags—>
g :x: X | Delete Del

=  Rename

/ Outout |

41
X
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Layout | Paths&Targets ¥ X station2_:Viewl XI sO
E station2_~
Mechanisms
b af AW_Gun_PSF_25
b IRB140.6.81.C 02
Components
¥ tablel
b @@ wP1
o wei_2
Collision Sets
F] ‘/L, CollisionSet_1
4 | 4] ObjectsA
af <AW_Gun_PSF_25>
4 | ] ObjectsB
gP <WP1>

gﬁl <WP1_2>

Meodify Collision set: Collisi... |~ X
Active

Near miss

0] =
Highlight colliding objects

Collision color -
Near miss color l:l

Apply Close }/0"“’"' 1 ik
DT T P

_________ Ehsire Prbnre A

And simulate:

M Home Modeling Simulation Contraoller RAPID Add-Ins B 0‘
@ [=] simulation Setup L' 1 Step [&] /O simulator = 5 Enabled E i} Si io

T E‘A Station Logic [ Stop 9 Monitor signal @4 Signal Setup —

Collision Set | #5 t Y stopwatch Analyzer B H ¥ simulation B1 R a
Collisions = Configure & | Simulation Control & Monitor Sighal Analyze Record Movie F1

Resume

Layout .Paths&Targels ¥ X station2 V| Step B

E station2 * For pausing and stepping the
Mechanisms simulation.

b g AW_Gun_PSF_25
b IRB140.6.81.C_02 —
Components
¥ tablel
b gl WPl
o wei2

Collision Sets Q\
4 ¥ CollisionSet_1 p \
4 | ] ObjectsA
L—i‘? <AW_Gun_PSF_25>
4 | ] ObjectsB

gﬁ <WP1=

P <wp1_2»
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3.6. Curves

Include a new workpiece with a curve. Select Curve Selection:

Medeling | Layout X "stationZ_:Viem X} ~0

§] station2_*
o B e ) G B e [
b @@ Par_1 I/ Curve Selection
4 @ ablel

@ Body
I gl WPl
b g wP1_2
4 @@ WP C

@ Body

For selecting on curve level,

N

Select AutoPath:
M Home Modeling Simulation Controller RAPID Add-Ins = 0]

& ABB Library ~ @i Import Geometry - (@ Target - [ Teach Target T_ROB1(System2) - E% World @ (3 New View
i - - 2 - i 'Y . -
=g Import Library L Frame &% Path #8 Teach Instruction Workohject_1 SmaraE: < O e &/ Show/Hide
S Robot System - @ Empty Path - - Theyed L- | Took k FrameSize -
Build Station @':{x For creating a new path that is empty of Controller Freehand Graphics

instructions. —
- Lsyuut) Paths&Targets ¥ x AutoPath -8
§] station2 * (:? For generating a path from a curve or edges,
I+ [ ] Station Elements complete with targets and instructions. M
4[] System2
4 Iy T_ROB1
I [4g] Tooldata
I [L3] Workobjects & Targets
4 [ Paths
b & Path_10

AutoPath v x

Selectedges or curves in the
graphics window. Hold down the
SHIFT key to extend selection.

[ | Reverse Reference

Remove

Start Offset(mm)  End Offset (mm})

0,00 s |ooo =
Approximation Parameters Output I

Linear (_) Circular Show messages from All messages - Time Catege ~
() Constant i) Imported C:\Users\Pedro Neto\Documents\RobotStudio\Geometrny\WP1_C.ipt 09/01/2014 15:45:15 Gener:
— i) Border created (Part_1) 09/01/2014 15:53.02 Gener:
Min Nictanra Mav Badine T ) AMINT N4 12.0E-AR Ao )

And select the edge:
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MODULE I
- s station2_ - ABB RobotStudio 5.60 (64-bit) - a
File Home Modeling Simulation Controller RAPID Add-Ins o @
' ABB Library - 0 Import Geometry ~ @ Target ~ [ Teach Target T_ROB1(System2) - E? World - @ [$f New View
- - 2 - i i 'y . i -
=& Import Library L Frame &b Path #2 Teach Instruction Workobject_1 T - 4 Graphics & ShowsHide
Jw Robot System - [ Other - 3T MultiMove AW_Gun - - Theqeh 4 Tools - Frame Size ~
Build Station Path Programming [F] Settings Controller Freehand Graphics
/ .Layaut ) .Paths&TargEI: ¥ X /’statinnZ_:View1 xl =

j}] station2_~

I | ] Statien Elements
40 System2
4 I T_ROB1
I [ Tooldata

]

 AutoPath 7 x

D Reverse Reference

Remove

Start Offset (mm)  End Offset(mm)
0.00 + |n.oo =

Approximation Parameters

=]

I

Linear Circular
() Canstant
Min Distance Max Radius
410 2 [99996.00 =
/Output I B3
Tolerance (mm)
100 - Show messages from All messages - Time Catege ™
 Layout J Paths&Targets v X /'stationZ_:Viem xl o

j}] station2_*

I | ] Station Elements
4 E System2
4 Iy T_ROB1
I [ig] Tooldata

| AutoPath s x

Edge_1

[ Reverse Reference

Remove

Start Offset(mm)  End Offset (mm)
0,00 =| |0.00 S

Approximation Parameters

() Linear () Circular

(@) Constant

Distance (mm) Max Radius

g 4| |99995.00 =
Tolerance (mm) /.Output I T X
1.00 = Show messages from All messages A Time Catege A
Threee mported C:\Users\Pedro Neto\Documents\RobotStudic\Geometry\WP1_C.ipt 09/01/2014 15:45:15 Gener:
Border created (Part_1) 09/01/2014 15:53:02 Gener:
Clear Create Close i) Path created (Path_20) [2] 09/01/2014 16:06:40 Gener; ¥
< >

Movel ~ = v1000 = z100 ~ AW_Gun ~ \WObj:=Workobject_1 ~

Selection Level ~ Snap Mode | UCS: Station | -127.89 -935.11 106.6 | EBRRCICHEELERI
E—
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And we have the targets:

/" Layout s Paths&Targets > X
: E wobjl
4 [j Workobject_1
A E Workobject_1_o
(E) Target_20
(E) Target_30
(E) Target_40
(E) Target 50
f;) Target_60
w_’é) Target_70
g.é) Target_80
w_’é) Target 90
i.é) Target_100
w_’é) Target_110
w_’é) Target_120
g.é) Target_130
w_’é) Target_140
i.é) Target_150
w_’é) Target_160
w_’é) Target_170
;.é) Target_180
w_’é) Target_190
ﬁ) Target_200
w_’é) Target_210
i&) Target 220
;.é) Target_230
4 | 1] Paths
b o Path_10
4 g.-“ Path_20
B3 Movel Taraet 1

/ station2_:View1 xl

Qutput I

1) Path created (Path_20)

<

¥ X

Show messages from All messages v Time Catege
09/01/2014 16:07:44 Genen
09/01/2014 18:54:11 Genen:

v

Movel * * v1000 ~ z100 ~ AW_Gun ~ \WObj:=Workobject_1 ~ | Selection Level ~ Snap Meode ™ | UCS: Station |-127.89 -935.11 106.8!

M Home

&P ABB Library -

Maodeling Si

w¢ Import Library - T Frame ~
JwRobot System -
Build Station

@ Import Geometry -

mulation Controller RAPID

(@ Target - [ Teach Target
o9 Path - §8 Teach Instruction
|&] Other ~  5& MultiMove

Path Programming

o

Add-Ins

Modify

T_ROB1(System2)
Workobject_1

AW_Gun

Settings

& OJ
- % World @ (3 New View
OF -
Synchronize TN Graphics & Show/Hide
- M Theyeh £- | Tools & FrameSize -
Controller Freehand Graphics

/ Layout > Paths&Targets > X
(&) Target 60
@ Target_110
@ Target_120
@ Target_130
@ Target_140
@ Target_150
@ Target_160
@ Target_170
@ Target_180
@ Target_190
@ Target_200
@ Target_210
@ Target_220
@ Target_230

4 k-.ﬂ Paths
b o Path_10

Rotate: (Multiple Selection) ¥ X

Reference
Local w

Rotate around x, y, z

0.00 =/0.00 <10.00 = Iy
Axis end pointx. y. z
0.00 +|0.00 <000 :
Rotation (deg)

S Output ¥ X

Apply Close
Show messages from All messages - Time Catege
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4. TEACH PENDANT

ABB calls the teach pendant FlexPendant. RobotStudio provides us a virtual

teach pendant. Include a robotic arm and controller and then call the Virtual FlexPendant.

k|

T
B Home Modeling Simulation Controller RAPID Add-ins
@ / O @ & Inputs/Outputs |- S8 & | [ ®mportoptions by G & % Go Offine
3 G Vis! n & C
Add B Restart Backup Ve i orendnt viewsr o0 | ool Operstor: 32 (M
Controller ~ 44 - - Bg File Transfe 2 or displaying the FlexPendant screen, Panel Window & & Open Rela
Access Controller Tools Virtual Controller Transfer
_/ Controller i Viewl XL g Virtual FlexPendant o
: For opening the Virtual
Current Station
4 [ system3 Developer
I f§ Configuration @ Sareanialkis
{] EventLog For creating FlexPendant applications
I &% /O System
b 4] RAPID
&X
5 7 2 2 =
VD HdI-8-9- = [Unsaved Station] - ABB RobotStudio 5.60 (64-bit) =R
m Home Modeling Simulation Controller RAPID Add-ins @
@ . O @ B Inputs/Outputs [ - B & [| 9 & import options e ﬁ ¥ G Go offline
= ja L
Add Restart Backup U VeMs configtiration =& | syztem | d Conwol | operator & | &
Controller * 4 v v BgFi nsh i editor Sl Builder & Safen panel | Window =5 &
Access Controlier Tools Configuration Virtual Controller Transfer
Controller 5 x|[/ Viewt x Control Panel Pl Panel | ¥ x
Curent Staion B e Systom3 (Sialo v
4 B system3 [J‘ | operational modes of the
i Configuration controlier,
(] EventLog ‘ @ Press F1 for more help.
& U0 System I
4] rRaPID [
’l Bl (% Auto Motors Off
System3 (P50A125) Stopped (Speed 100%)

& Production Window : <No named program> in T_ROB1
Program Pointer not available

& Enable

O

roia 1o

\ 1 Py
4 1 »

Time
08/01/2014 234224
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On the right you can see the virtual key to select the mode of operation. By
default it is in automatic mode. To do something (move the virtual robot and create a robot

program) change it to manual mode and select jogging:

| e —
Y1) QQ Manual Guard Stop [
FRIPEP System3 (P50A125) Stopped (Speed 100%)
N
E HotEdit b Backup and Restore
a Inputs and Outputs & Calibration
< Jogging f Control Panel
roduction Window %__j Event Log
b Program Editor B FlexPendant Explor...
Program Data % System Info

d Log Off Default User @ Restart

Controller status: 1/1

You can jog the robot by enabling the joystick and pressing the arrows for

some seconds.

4 1 systems. M
7 Consguiation
] EventLog
& O System

/ R

IABRIR= ey R

< Jogging

~ Tap a property to change it Position
Mechanical un... ROB_1... 1. -129 ©
Absolute accur... Off 2: -5.0 ©
X 3: -6.1 ©
Motion mode: @ 4: 0.0 ©
5: 30.0 °
Coordinate sys... World... s 0.0 ©
Tool: toolO...
Work object: wobj0... Position Format...
Payload: loado... — Joystick directions - Too i S
Joystick lock: None... 9 & o S
Increment: None... 213 *8

Align... GoTo... Activate...

Systems (Station): 10011 [,; s

Create a program is also simple:

nnn “ GQII Manual Wotorson
Ripmp Systems (P50A125) Stopped (Speed 100%)
ﬁ HotEdit b Backup and Restore
ﬁ Inputs and Outputs § Calibration
é Jogging f Control Panel
% Production Window %__j Event Log
< Program Editor B FlexPendant Explor...
,é Program Data % System Info
d Log Off Default User @ Restart
L
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MODULE Il

(ABBBl s ey ®
v in T_ROB1/MainModule/main

Tasks and Programs ¥ | Modules -/ Routines -
2 PROC main ()

: wRA
4 ENDPROC

s |ENDMODULE

 —
Add - o~ A Modity
Edit Debug Position
Controller status: 1/1

Home | Modeling | Simulation  Controller  RAPID  Add-ins &
@ M exrude Surface GB .‘/' 2 [world - 3} >
L
| O (E e Modity  pont @ EU Create  Create
T @ @ LinefromNormal curve - | to Point )| | Ehey @R & | Mechanism  Tool
CAD Operations | Measure | Freehand | Mechanism |

i
ﬁ ﬁ @ ‘ﬁ ‘k & G [8) Border around Bodies o
Component Empty  Smart Import  Frame Tags ||Solid| Surface Curve ¢ ooy i
Group Part Component Geometry- 2 - - - [@ Border from Points
Create Box
G 2y defing a corner paint and
dimensions.
@ Box from 3-points
8y defining three comer points.
O e
8 Cylinder
0 Pyramid
Q e
E ,
m Home | Modelng | Simulaon  Controller  RAPD  Add-ins > d
@ [ extrude Surface CU 1 [Wworld = @ >N
creme | Bmuecme - ope | oy @G Create  Create
T | @ e Line fromNormal curve - | toPoint )i Eheyed R | Mechanism Tool
| CAD Operations Measure Freehand Mechanism
| Modeling | Layout = x||/station3_:Viewl x| o
I station3_*
/
_~ Create Cone v x ¢
~
Reference
World v
Base Center Point (mm)
000 zloco  sjooo "
Orientation (deg) .
000 3000 som 2 | ), ¥
Radius (mm) a\ &
25,00 <
Diameter (mm)
Height (mm) Outy 3
put s x
200 S L l
Show messages from All messages - Time Categc A
Cloar ES Close ||| () Distance: 48 46mm 4352 14.79-1536] 09/01/2014 105721 Gener:
(i) First Point [350,18 -265,01700.79] 09/01/2014105743  Gener:
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The geometry for the virtual tool with the name Part_1 was created. But we

need to create a tool:

Home Modeling Simulation Controller RAPID Add-Ins
@ M Extrude Surface CU /- &1 [world b @ >\
-y
Create ot 6« Dl Clne Modify Point @ ‘3‘% Create Create
© | @ (e LinefromNormal curve - | toPoint bof Theyeh L+ | Mechansm  Tool
CAD Operations | Measure Freehand Mechanism

_ Modeling | Layout v X station3_:Viewl x Create Tool ZE
53 station3_* - For creating a tool, complete

Components M with tooldata.
P Part_2

& = @ Press F1 for more help.

~ Create Cone v x
Reference
World v

Base Center Point (mm)
000  <looo  Zlooo

RIS

Orientation (deg)
000  <jo.0o <000 <

Radius (mm)
0.00 S X

Diameter (mm)

4

0.00 <
VH9-0-F- = station3_ - ABB RobotStudio 5.60 (64-bit) - b0
m Home Modeling Simulation Controller RAPID Add-Ins &> @
@ [ Extrude Surface C;m f' £1 | world - @ '-}\
Create ® & earude curve Modify Point @ |X|Q Create Create
T @ @eLinefrom Normal  curve - | to Point bl | Bh Gy ek B+ | Mechansm  Tool
| CAD Operations | Measure | Freehand | Mechanism |
Modeling = x||/ station3 :Viewl x| =0
E; station3_*
Components
b g@¥ Par 2

Tool Information (Step 1 of 2)
Enter name and seledt the part assodated with your tool.

Tgelhlgme

tool_cone

¢ Cone I—v SelectPart
(®) Use Existing () Use Dummy

Reference Part_2 v
World ]
Mass (kg) Center of Gravity (mm)

Base Center Point (mm) 1.00 = |0.00 =/0.00 =[1.00 s
0.00 =000 Sl = Moment of Inertia I, ly. Iz (kgm?)
Orientation (deg) 0.00 =[0.00 =/0.00 2
0.00 =10.00 ~/0.00 5
Ferirs(om) Help Cancel <Back Next >
0.00 &

Diameter (mm)
0.00 =

Define where the TCP is:
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M Home Maodeling Simulation Controller RAPID Add-Ins & G
@ [ Extrude Surface GU £1 [ world - @ :p\
| L ETRETE Modify | point @ |[EIQ Create  Create
T @ @elinefrom Normal  Curve - | to Point bl | Ehey & £~ | Mechansm  Tool
CAD Operations Measure Freehand Mechanism
/Modeling Layout v x station3_:View1 x} ~t
E] station3_*
Con 2=
I g® Par_2 Create Tool

. Create Cone =

Reference
World

Base Center Paint (mm)

0.00 =[0.00 ~|0.00 =
Qrientation (deg)

0.00 0,00 $000 &
Radius (mm)

0.00 =

Diameter (mm)
0.00

TCP Information (Step 2 of 2)
MName and position your TCP(s).

TCP Name: Ps):

tool_cone ’

tool_cone

Values from Target/Frame

Position (mm)

0.00 =|0.00 o 200,00 =

Orientation (deg)

0.00 ~ 0.00 ~ 0.00 - Edit
Help

Now as in MODULE I include the tool into the robot:

M Home

E_IRB140_6_81.C g

! Links

Modeling Simulation Controller RAPID Add-Ins = 0’
@ B extrude Surface CU /' &1 | world = @ >\
3
Create ® ¢ Extrude Curve Modify Point @ wQ Create Create
T | @ @ Linefrom Normal curve - | toPoint Jol Theyed L Mechanism Tool
CAD Operations Measure Freehand Mechanism

_/ Modeling , ¥ Layout | v X|| / station3_:Viewl xl ~o
E] station3_*

o)

’ e

OK, we have a new tool in RobotStudio but we have to call it from the teach

pendant:
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AL IR @'Q Auto Motors Off ]
Eatld ) Systems5 (P50A125) Stopped (Speed 100%)
~

& HotEdit b Backup and Restore
a Inputs and OQutputs Calibration
(‘5 Jogging f Control Panel
% Production Window %j Event Log
b Program Editor [/ FlexPendant Explor...
< ":E Program Data % System Info
q
]
[ _‘ Log Off Default User @ Restart
N A

Y. 1] Qg Auto Motors Off T X
_Ripip SystemS5 (P50A125) Stopped (Speed 100%)

= Program Data - Used Data Types

Select a data tune fram the list.
Scope: RAPID/T_ROB1 \ g
lto5of5

oC

clock loaddata num
looldata —— PRSIN

.
=
éhow Data) View
s
- |
aAanm|G Auto Motors Off k4
'\I.l'] Lﬁ@ [ System5 (P50A125) Stopped (Speed 100%) ] X

1 Data of type: tooldata

Active filte
Selart the data van want tn edit.

Scope: RAPID/T_ROB1
Name [ value [ Module [ 1to1of1

tool0 [TRUE,[[0,0,0]... BASE Global

wTangT o

N

s - ( ) Edit ~  Refresh picwiba
= Tvpes ‘

New...
Program v
= Data

Y IE Manual Guard Sto) =
[I\II II][ SystemS (P50A125) Stopped (:peed 100%) ]
P New Data Declaration
Data type: tooldata Current Task: T_ROB1
Name: (Tool_cone
Scope: ﬂ
Storage type: (| Constant ) ~]
Task: [T_ROBL hd
Module: ainModule ~]
Routine: |<N0ne> ﬂ
Dimension:  [<None> ]|
i
Initial ( oK ) Cancel
Value
Pragram v B Rl
=1 Data ‘ 750 )
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current pose of the robot:

4L IR ¥ Manual Guard Stop [E4]
[I\IIII [ System5 (P50A125) Stopped (Speed 100%) ]
1 NewProgramName in T_ROB1/MainModule/main
Tasks and ProgmmsVJ Modules V‘ Routines -
1 MODULE MainModule Common -
2 CONST tooldata Tool ¢r— = =0
3| PROC_main() = =S
1 FOR IF
5 ENDPROC MoveAbs] MoveC
s |ENDMODULE |>1:_n1ovea 3 MovelL
ProcCall Reset
RETURN Set
<-- Previous Next --> |
v - ‘ Modity
Add e O o Hide
&'ﬂcﬁun Edit Debl'Ig Position Declarations
T_ROBL ROB_L
iia MainM... | 1/3 [ 2

'Y 1] @Q Manual Guard Stop [EA] X
FRIPEP SystemS5 (P50A125) Stopped (Speed 100%)

% NewProgramName in T_ROB1/MainModule/main

Tasks and Progmmsvl Modules VJ Routines vl
1 |MODULE MainModule
2 CONST tooldata Tool_cone:= [TR%;:,'[ [0,0,0]
3 TASK PERS tooldata Tool conel:=[TRUE, [[0
4 PROC main () o
5 MoveJ *, v1000, z50, Tool comnel;:
6 ENDPROC —
7 |ENDMODULE Z

I chnged this
—

Add 7S - - Modify Hide
Instruction Edit Debl'lg Position Declarations

% T_ROB1 ROB_1
MainM... 1/3 [- =3

You can create other points and just simulate the program created:

F 93] @@ Manual Motors On [ X
~irar System5 (P50A125) Stopped (Speed 100%)
% NewProgramName in T_ROB1/MainModule/main
Tasks and ProgmmsV‘ Modules V‘ Routines V‘

1 MODULE MainModule
2 CONST tooldata Tool cone:=[TRUE, [[0,0,0] ,#}’0,0]] L-1, 1
3 TASK PERS tooldata Tool_ conel:=[TRUE,[[0,0,°],[1,0,0,01]1,
4 CONST robtarget pl0:=[[352.82,-269.49,703.77]1,[0.816612,0
5 CONST robtarget p20:=[[352.82,-269.49,B845.83],[0.816612,0
3] PROC main ()
7 MoveJ pl0, v1000, z50, Tool conel;
8 MoveJd p20, v1000, z50, Tool_conel;
9 ENDFPROC
10 |ENDMODULE

I
Add N 4« Modity Hide
Instruction Edit DebUg Position Declarations

~ T_ROB1
[}“_ MainM...

ROB_1

Backing to program edition, it is possible to create a motion command with the
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MODULE 11l

(A DI @Q Manual Guard Stop
Catl]l) System5 (P50A125) Stopped (Speed 100%)

X

5 NewProgramName in T_ROB1/MainModule/main

Tasks and ProgmmsV‘ Modules

b Routines v

1 |MODULE MainModule

2 CONST tooldata Teool_ cone:=[TRUE,[[0,0,
3 TASK PERS tooldata Tool_ conel:=[TRUE, [
4 CONST robtarget pl0:=[[352.82,-269.49,
5 CONST robtarget p20:=[[352.82,-269.49,
& CONST robtarget p30:=[[476.72,-449.34,
7 PROC main()

fa=r Moved pl0, v1000, =50,

g MoveJ p20, w1000, z50,

10 MoveJ p30, w1000, z50,

11

ENDPROC
12 |ENDMODULE

\ PP to Main

PP to Routin.

PP to Cursor

Cursor to PP

Cursor to MP |

Go to positior4

call Routine...l

Cancel Call . |

View Value

Check Prog.

| View Syste. |

Search Rout.

(s e [ Ge | Manual
| M\ EP ll][&g][ System5 (P50A125)

Stop (Speed 100%)

Add a - ¥ [ Modity Hide
Instruction Edit DebUg Position Declarations
« T_ROB1 ) ROB_1
¥ | Motors O

X

v NewProgramName in T_ROB1/MainModule/main

Tasks and ProgmmSV‘ Modules

V‘ Routines V‘

MODULE MainModule

CONST tooldata Toeol_ cone:=[TRUE,[[0O,0,0],([1,0,0,0]], ,0,0],[1,0,0,0
TASK PERS tooldata Tool conel:=[TRUE, [[0,0,0],[1,0,0, ,[01,[1,1,1],[1,0

CONST robtarget pl0:=[[352.82,-269.49,703.77],[0.816612,0.324148,0.38318
CONST robtarget p20:=[[352.82,-269.49,845.83],[0.816612,0.324148,0.38318
CONST robtarget p30:=[[476.72,-449.34,645.83],[0.816611,0.324148,0.38318

PROC main()
Moved , v1000, z50, Tool conel;
MoveJ p20, v1000, z50, Tool conel:
Moved p30, w1000, z50, Tool conel;

11| ENDPROC

12 |ENDMODULE

Hm%Qmmbwmn—n
o

Add B -~ Modity i
. Edit Debug " Hide
Instruction Position Declarations
) P
PR o o)
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5. MECHANISMS

5.1. Conveyor

We will start by creating a mechanism, a conveyor.

Modeling
D @ M@ eude surface cm / A [world - # =S
® (QEdudecine e | g @ TR Create  create

Create
T @ e Line from Normal  Curve -

CAD Operations Measure

to Point Wl | Ehoyep £ | Mechanism Tool

Freehand Mechanism

B @ & w v &

Component Empty  Smart Import  Frame Tags
Group  Part Component Geomety~ - -

HE <kl
b @

. o [g) Border around Bodies

G @R [ 8order around Surface
- - [@ Border from points

Box
_ 8y defing a corner point and
dimensions.

NANOLR SMAQM

Box from 3-points
8y defining three corner points.

D
@ e
B oy
Q see

BONNNMNOLR JA0ME

HEENE RS

Time Categc ™

09/01/2014 200113

Gener:-
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@ [ extrude Surface
@ ¢ Extrude Curve

Components

b @ Partt

NOLR SARMS

[ gEeese g Lo P>

® [oadecune e oy @ wd Create  Create

"JL 08 CHEEBENEES BON NN LR

-

Robot
Tool
External Axis

Frames
Calibration
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Create Mechanism

And compile the mechanism.

Modeling
® Do a
Q ® ¢ Extrude Curve E‘L ﬁ @ vq

© @ @slnefromNormal Curve - toPoint b TRy oh &

Mechanism Joint Jog
Jump Home

AXEetbos FRBS ALLEHL &S
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5.2. Creating a station

Start by selecting a robot, controller and tool:

VD H9-e-P- = station5_ - ABB RobotStudio 5.60 (64-bit) -0

| Home | Modeiing Simulation Controller RAPID Add-ins > @

o ABB Library - @ - @ Target - [ Teach Target (Default) - World @ ®
5 = || 5 a truct it 3 Oy B 5
s ImportLibrary - & ~ | 48 Path Teach Instruction wobjo rm 47; O Graphics &
T Robot system - [ other -+ 5T MultiMove Seeh L Tools k& ~
Build Station Dath Programming i Controller | Frechand | Graphics |

I stators_ Capacily (kg

IRB1600_6_120_G_02

n Home | Modelng  Simuation  Controller  RAPD  Add-ins Moddy a q

@aBBLbary - @ - @ Target - [l Tesch Targer {Defauy
wobjo

« import Library = & - T Graphics.

World R >) ]
@-

| Equipment
{

S < T

) User Library

ot
P [ Y J—"
88 Force Se 2 a iz
% Browse for Library. Cule) 488 Force Sensor Binzel WH4SSD Binzel air 22 Binzel D 22

/

i

‘ Sinzelwater 22 ECCO 7045 03

b y MyTool ‘

Fronius Robacta
MTG4000 22 de.

© o i

soPlate large IsoPtate small
Binzel sinzel

PKI 500 di M2001  PKI 500 i M2001

"

o
Tregaskiss AS-
306-44-3 22 de

Training Objects

% Curve Thing myTool myd pen propefier

Attach the tool to the robot:

Buid staton vatn brogramming o
Layout = x||/ stations :view1 x| o

I stations_*

Mechanisms
b IRB1600_¢

r\ﬁ

setngs controlier Freenana Grapnics

ct Ctrl+x
Copy crl+c
Save As Libra
Disconnect Library
Copy Orientation

Apply Orientation

Visible

SR BT % B D =

Examine

Unexamine

Show Work Envelope
Set as UCS

Modify Mechanism.

Remove Geome!
Detectable by Sensors
Mechanism Joint Jog

Mechanism Linear Jog

Jump Home
Set Position.

Rotate... X

Place »

Attach to » IRB1600_6_145_02 I

Detach s x

QL@ & 0/ IR % & =

Tags » 5ages fiom All messages -
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Add a controller:

2 488 Lbrary -

I}

layout.

Quick System

< importUbrary « %+ g Path -

| From Layout...
[ or crening s sstem based on youe
From Template...
EF ror sophing  preceied system 10

Existing.
T ror scing an existing system 1o your

RAPO  Addins
G- @raget- @ (Detaulty a World @
A yoiy v At Graphis ¥
to0l0 Doreh 2 | Toos k-
5 Seftings Controller freehand Graphics

| Home | Modeing Simulation Controller RAPID Add-ins Modify - @
P ABBLibrary -~ @~ @ Target - [ Teach Targ; (Defaulty E a World 1@
a¢ ImportLibrary - T ~ | o8 Path - [ Teach Instruction wobj0 Synchronize Tq Graphics @7
J Robot System ~ |29 Other - i MultiMove to0l0 -] Seereh 2 Tools k-
Build Station | Path Programming 5| Settings | controller | Freehand |  Graphics |
1 x| so
I stations
Mechanisms ﬁ
b J IRB1600_6_145_(
I af MyTool
System
Config I 840-4 DeviceNet Fieldbus Ada ~
) £/& Motion performance
7 602-1 Advanced Shape Tuning
System N T 603-1 Ah§n|ut& Accuracy ‘
Serial Nun T 900-1 WristMove
Using Med [=1E3 Motion coordination part 1
Media: I 604-1 MultiMove Coordinated
Ver, I™ 604-2 MultiMove Independent »
C°“¥°' "F"{ £/88 Motion coordination part 2 -
o ;
Koy i I Machine Synchronization
Option E1& Motion coordination part 3
SD =0 606-1 Conveyor Tracking|
Drive Mod| ™ 606-2 Indexina Conveuor Cant ™
Key: >
Key Sil
Manipu
(Y
Help Finish
[ DN

N

And import the conveyor by clicking import library:

/
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4 | » Pedro Neto » My Documents » RobotStudio » Libraries ~ &  Search Libraries P
Organize New folder =
ES
" Name
' Favorites
: |2 My_Conveyor.rslib
B Deskiop | LeSII)
ls Downloads
%5 Recent places
i Recycle Bin
=] Libraries
J Documents Date: 09/01/2014 2018
& Music Size: 5,5 KB
5 Pictures Author: Pedro Neto
& videos Title: My_Conveyor
Revision: 01
& Computer v < > Comments:
File name: | My_Conveyor.rslib V‘ ‘Lihraryfiles (*.rslib) ~

N =

m Home | Modeling Simulation Controller  RAPID  Add-ins Modify
@ABBLbrary - @~ @ Terget - [ Teach Target T_ROBI(System6) - =) wold | (gp O
i ° ol d 5 - e P o 5 o
s ImportLibrary ~ & - g Path each Instruction | | wobjo synchronize | Graphics <
i Robot System 8 Other ~ 3% MultiMove 1000 E - Seneh & Tools k-
Build Station ‘ Path Programming 5 Settings ‘ Controller ‘ Freehand ‘ Graphics ‘

Layout | Pathsa. stations_:Viewl x|

Cut Cirl+X

*
b 9 myTodSa | Copy

cri+c
o | Save As Library...
# | Disconnect Library
Ba  Copy Orientation
& | Apply Orien
)

v | isible

@ Examine

2 | Unexamine

Show Work Envelope
Setas UCS

Modify Mechanism...
Remove Geometry
Detectable by Sensors
Mechanism Joint Jog
Mechanism Linear Jog
Jump Home

Set Position...

V2 F OR[N & &
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Home Modeling Simulation Controller RAPID Add-ins Modify > @
@ABBLibrary - @ @ Target - [ Teach Target T_ROB1(Systemé) - g World @ ]
i - | RPath - Teach Instruction j ics 7
asImportLibrary ~ % - | g8 Path - [ Teach Instruction | | wobjo & T TQ S
J Robot System ~ [t Other - 5% MultiMove toolo ~ - eyeh R Tools k-
Build Station ‘ Path Programming w Settings | Controller ‘ Freehand | Graphics \
Layout | PathsaT...|> ||/ stations :Viewl x| <o

E station5_*

Mechanisms
|} IRB1600_6_145_02
I @a My_Conveyor
> & MyTool

_/ Set Position: IRB1... ¥ X

Reference

(World v

Apply || Close |

h Home | Modeling Simulation Controller RAPID Add-Ins & q
& ABBLibrary - @i~ @ Target - [ Teach Target T_ROBI(System6) = el world | @ b}
> ol o . (g i T . o
s Import Library = & ~ 48 Path each Instruction wobj0 synchronize | 5% T &
Jw Robot System - [5] Other -~ 32 MultiMove tool0 - Teyel £ Tools k-
Build Station ‘ Path Programming 5 Settings ‘ Controller ‘ Freehand Graphics ‘
Paths&T...|> X ||/ stations :View! x| o
T stations_*
I [ ] Station Elements H
b y: -
=R | synchronize to VC,
& | synchronize to Station...

Restart »
Shutdown

Virtual HexPendant Ctrl+F5

Edit System..

Encoder Unit] For configuring a number of spatial functions in the controller.

O
= )
Activate Mechanical Units
=2
=
&
=

Task Frames.. k/\

Home ‘ Modeling Simulation Controller RAPID Add-ins - Q
4 ABBLibrary - @ - @ Target - [{]Teach Target T_ROBI(Systemé) - o World @ o
i I . - P S ’ .
s ImportLibrary ~ Ty = §path Teach Instruction wobjo ST < Q@ Graphics @
Jm Robot System -~ [ Other - 32 MultiMove tool0 - - ogeh L Took k-
Build Station ‘ Path Programming & Settings | Controller ‘ Freehand ‘ Graphics

Paths&T...|5 x|| /stations :View1 x| B
i: station5_*

I [ Station|
1 B syster
—J| | =8 systems
L TaskFrames ROB_1
=13 T_ROB1
= My_Gonveyor (® Controller Values
L CNVI
.02 IRB1600_6_145_02 () Stored Station Values
¥ (0 Use Current Station Values

Base Frame

Position (mm)

500,00 /60000 12Jo00 B
Orientation (deg)
looo 2000 £ls000 E

Base Frame moved by

Calibrate Check Base Frame on startup
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p ABB Library =~ @~ @ Target - [ Teach Target T_ROB1(System6) - =] World R 5
x Import Library - T ~ | g8 Path - [ Teach Instruction wobjo Sy T T &
S Robot System + [ Other - 5% MultiMove tool0 - - eyeh £ | Tools k-

Build Station | Path Programming 5| Settings | controller | Freehand |  Graphis |
tayout ) PathsaT .| x }/smiuni_:viewl x|

I stations_*

b [ Station System Configuration
| Syster
=1 systems
L TaskFrames ROB_1
=3 T_ROB1
£ My_Conveyor (O Controller Values
# CNVT
£/ IRB1600_6_145_02
% ROB_1

Base Frame

Pasition (mm) >\
s00.00 ¢/600.00

Qrientation (deg)
.00 o000

Base Frame moved by, ><
E v

Calibrate. Check Base Frame on startup

Resst | [ ok | | cancal | ><

K0

| Home ‘ Modeling Simulation Controller RAPID Add-Ins @
& ABB Library - & - @ Terget - [ Teach Target T_ROB1(System6) - =) World M ) B
il - - g - a tructi ji - e 5 -
«Import Library ~ & - 48 Path [B® Teach Instruction | | wobjo T O Graphis <
I Robot System ~ 4] = 3T MuliiMove toolo - - Theyed £- | Toos k-
Build Station . Create Workobject | Controller | Freehand |  Graphics |

For creating a RAPID workobject. Defining targets
relative to a workobject facilitates calibration.
Create Tooldata L—
For defining the properties of a tool, such as its
position and load.

EJ station5_*
I [ ] Station Elements
[ !:] Systemf

Create Action Instruction
For inserting an auxilliary, non-motion instruction,
useful for offline programing.

Fal

Paths&Targets = x||/ stations -View1 x| s
E station5_*

I [ ] Station Elements

3 !:] System6
Create Workobject

4 Misc data
Name Waoarkobject_1
Robot holds workobject False
Moved by mechanical unit  CNV1
Programmed False

4 User Frame

I+ Posiionx y.z Values..

I+ Rotation m. ry. rz Values..
Frame by points -

4 Object Frame

I Posiionx y.z Values..

I Rotation . ry. rz Values..

Frame by points
Sync properties

S
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n Home Modeling Simulation Controller RAPID Add-Ins Modify @ q

@ [T extrude Surface Cm / &1 [ world ° @ -.}\
- . ]

Create ® ¢ Bxrude Curve Modify Point @ = s Create Create

T | @ eLnefromNormal Curve - | fo Point bl Th&y ek &L~ | Mechansm Tool

| CAD Operations | Measure | Freehand | Mechanism |

E ﬁ @ \n E. 0 @ @ [ Border around Bodies L=
Component  Empty Smart Import  Frame Tags | Solid | Surface Curve [£1Border around Surface

Group Part Component Geometry= < v - - - I8 Border from Points

Create Box

@ By defing a corner point and
dimensions,
Box from 3-points
Bv defining three corner points.

Create Box v

Reference

Comer Point (mm)

ar

" Output s
Show messages from All messages - Time

Modeling s x
I stations_

Components
r gl P
By

station5 :Viewl x

Cut Ctri+X

Ctrl+C

B

Save As Library...

ibrary

PR &

Export Geometry.

Copy Orientation

[

Visible

2 <

Examine

mine
Setas UCS
Set Position.
Rotate..

Set Local Origin

B0 s % or

Place »
Mirror 3

Set Color...

o

Graphic Ag For coloring your graphics.
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M| Modeling | Simulation Controller RAPID Add-Ins Modify & q
@ [P extrude Surface GU .{" 1 [world . @ h\
; . 3
Create ® ({ extrude Curve Modify Paint @ v Create Create
" @ (g Line from Normal  Curve - | to Point )]  Thegeh £~ | Mechansm Tool
| CAD Operations | Measure | Freehand | Mechanism |
Meodeling | Layout ¥ % station5_:View1 xl B8

E stations_*

Components

]

b el

|" % Ccut Cirl+x
53 Copy Cirl+C
B

EI For copying the current selection and putting it on the clipboard.
- - e L b

=

M‘ Modeling | Simulation

Controller RAPID Add-Ins
@ [ Extrude Surface Cm '/'. £1 [ world = @ }\
L
Create ® 6 Extrude Curve Modify Point @ Create Create
T @ (g Line from Normal  Curve - | to Point Dol | Bh@y el £ | Mechanism Tool
| CAD Operations | Measure | Freehand | Mechanism |
Meodeling | Layout > X station5_:View1 xl B8
E 5. £+l
Com [ Ppaste Ctrl+V H
- A 54 For pasting the contents of the clipboard. i
@&  EBrowse for Geometry... Cirl+G
L Export Geometry...
Update Linked Geometry
B | setas UCS

Viewl x|

| Home | Modeling Simulation Controller RAPID Add-Ins .

§# ABB Library - © - @ Target - [ Teach Target T_ROB1(Systeme) - ] World - @ 3

i . .| . . tructi P . . 5 -
< Import Library = 1 - o8 path & Teach Instruction workobject_1 synchronize - Graphics o
m [ Other - & MultiMove tool0 - - Sepeh & | Tools k-

From Layout g [F] Settings | Controller | Freehand | Graphics ‘
| e
For creating a system based on your =g

E layout.

From Template...

For applying a predefined system to
your station.

Existing...

For adding an existing system to your
station.

]

Quick System

Conveyor Tracking Setup...

=
PamJ For setting up a conveyor.
3

Below move both parts to the right:
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‘ Home ‘ Modeling Simulation Controller RAPID Add-ins - @
& ABB Library - @ - (@ Target - [ Teach Target T_ROB1(Systemé) - ﬂg World @ o )
- Ea - Oy v [
s Importlibrary * & - 48Path Teach Instruction | | Workobject_1 syndiwonize | T2 T ‘
iy Robot system ~ [ Other ~  5E MuliiMove to0l0 - - Seyeh L Toos k- [
Build Station path Programming " Settings ‘ Controller ‘ Freehand ‘ Graphics ‘

o) patheTargets
I stations *

I* ] Station Elements
4 ] systems Part Sequence | Part Tracking
4 Iy T_ROB1
b [ Tooldata Available Parts Parts moved by Conveyor
h [
4 [ Workobjects & - 5 FrameMNu.. Part
b [ig wobjo ; <Emmy>
<Empty>
b [ Workobjed Pty
[ Paths
$ %
@ &
" S
‘ Home ‘ Modeling Simulation Controller RAPID Add-Ins - @

o ABB Library - @ - @ Target - [ Teach Target
s Import Library - T+ o8 Path -
| Other - 3T MultiMove tool0
Path Programming ® Settings

Jim Robot System -
Build Station ‘

each Instruction ‘Waorkobject_1

T_ROB1(Systeme)

= =] World 1@ o

CF
synchronize | ¥ & Graphics
Thegeh & Tools k-

&

‘ Cnmrnller‘ Freehand ‘ Graphics ‘

Paths&Targets
I stations_*

I [ Station Elements
4 I Systems PartSequence | Part Tracking
4 Iy T_ROB1
b [ Tooldata Parts moved by Conveyor Define the Mechanical Units which track the Part
4 Workobjects & Fl Mechanical Unit
b g wobjo [V (System) v Add
I 1§ Workobjed 2 Part 1.2 Workobject
[ Paths |Workebject_1(T_ROB1) v| Remove
Mechanical Unit  Workobject Attach Offset
Reset | | ok | | cancel
S

After this select also Part_1 2, click Add and OK. After this you can call the

Encoder Unit:
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m Home Modeling Simulation Controller RAPID Add-Ins @ q

& ABB Library - O - @ Target - [ Teach Target T_ROB1(Systemns) - ol World - @ 3
i = s < cach Instructi i v * B3
=g Import Library t &% Path ﬁ‘[__ ch Instruction Workobject 1 e g S [ ]
I Robot System - | other - 3F MultiMove tool0 - - Theyah A Tools k-
Build Station | Path Programming | Settings | Controller | Freehand | Graphics |
Layoul/Paths&Targeu v X station5_:View1 X] A=
E station5_
I [_] Station Elements H
r !:] Systemb
4 E‘ TE Bl | Synchronize to VC..
I m £ synchronize to Station...
- O  Restart »
b JI Shutdown
b : N
¥ | Virtual FlexPendant Ctrl+F5
L4
Activate Mechanical Units...
Bt £dit system...
é:@n Encoder Unit...
& | Task Frames.. For configuring a conveyor encoder unit.
[v | Active >
m Home Modeling Simulation Controller RAPID Add-Ins > @
w ABB Library - O - @ Target - [§ Teach Target T_ROB1(Systemf) - ol World - @ =
s ImportLibrary ~ T = | g8 Path - [ Teach Instruction Workobject_1 synchronize 5 Q T [
Jm Robot System - %] Other - 5 MultiMove toolo - - Theyeh A~ Tools k-
Build Station | Path Programming | Settings | Controller | Freehand | Graphics |
Layoul/Paths&TargeL'. ] v X|| station5_:View1 X] ~a
I stations_ Configure Conveyor Encoder Units: System6
I | ] Station Elements
Fl !:] Systemb Mechanical Unit: CNV1 W
4 E T_ROB1 Parameters
b [ig] Tooldata Queue Tracking Distance (mm) Maximum Distance (mm)
4 (1@ Workobjects & 0 = 20000.00 =
b [g wobjd Start Window Width (mm) Minimum Distance (mm)
I [ Workobje« 10000,00 : 600,00 :
|4 Paths
Synchronization
Switch & =

T Basé Frame / C_M&on\-‘ey pchon
. (convevor)

| inimam TNt seart Window widay

Quete Track. Iist Maximum Distance

k.

0.0m

OK Cancel
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M Home Modeling Simulation Controller RAPID Add-Ins = 0]

& ABB Library - O - @ Target - [ Teach Target T_ROB1(Systems) - ] Waorld - @ B
i - - | B - ) Teac tructio i - b -
=¢ Import Library L &% Path B8 Teach Instruction Workobject_1 e Graphics 4
I Robot System - |5 Other - 3 MultiMove toold - - Thegeh £ Toos k-
Build Station Path Programming [ Settings Controller Freehand Graphics
/ 'Layout ]/Paths&Targets I > X station5 :View1 x] 0O

E stationb_
Mechanisms H

» 5 IRB1600_6_145__02

I e My_(
= = & | Cut Crl+X
b e MYTq,
Ccur"npcmeu\é Copy cul+c

@ Par_|

=1
@ Par|¢  Disconnect Library
B3

As Libra

Copy Orientation

= ly Qrientation
[ v | visible
@ Examine
Unexamine
s
& Setas UCS
g% | Modify Mechanism...
T Mechanism Joint Jog
®  Jump | For jogging the joints of a mechansim. i
" | Sat Pacitinn I
M Home | Modeng  Simulation  Controller  RAPD  Add-ins ® 0'
& ABB Library ~ @ - (@ Target - [ Teach Target T_ROB1(Systems) - (7] World M) 5
i RIR AR J - @ Teach Instructio - Q -
g Import Library - & - o8 Path [ h Instruction ‘Workobject_1 e R Graphics &
J Robot System - [ Other - 5 MultiMove toolo - - Theqeh £  Toos k-
Build Station Path Programming ] Settings Controller Freehand Graphics
Layout | Paths&Targets = x|| / station5_:Viewl x ~a
I stetions_~

Mechanisms =

b+ JF IRB1600_6_145_02
| dm My_Conveyor
g MyTool

Components

&P Part_1

P Part_1_2

Joint jog: My_Conveyor v X
TCP: —215.00 1186.50
n

Step: [1.00— =

mm
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_ Joint jog: My Conveyor | ¥ X

m Home | Modeling  Simuation  Controller  RAPD  Add-ns

@ ABBLibrary - @ - @@ Target - [ Teach Target T_ROBI(System6) - =] World @ b}
. v |8 - BT stetiction % O - -

w¢ Import Library - & ~ o8 Path BB Teach Instr Workobject_1 Grffars <Q Graphics 54

J Robot System ~ [ Other ~ 3Z MultiMove MyTool 3 - Beyep R Tools k-

Build Station Path Programming 5 Settings Controller Freehand Graphics

-9

/Layout | pathsaargets | = x|| /stations :Viewl x|

h: S
b S IRB1600_6_145__02
I = My_Conveyor
b & MyTool

s

station5_*
e BB N e N
1 2

@ Part_1
@ Part 12

_ Joint jog: My_Conveyor EE

m Home Modeling Simulation Controller RAPID Add-Ins

@ ABBLibrary ~ @ - @ Target - [ Teach Target T_ROB1(System6) - a World | @ =
s importlibrary - & - gSPath - BB structio Watkobijet 1 synchironize | AR Graphics ¥
i Robot System ~ [# Other - 52 MultiMove MyTool 3 - Beyeh R Tools k-

Build Station Path Programming 5 Settings Controller Freehand Graphics

Layout | Paths&Targets = x|/ stations _:Viewl x|
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- - B -  Teac tructiol e -
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]
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¥ X
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10/01/20141
10/01/20141

v

Apply Close <

Create a home position for the robot:
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Create an empty path:

9 ation5_ - udio 5. -bi — o
Home Modeling Simulation Controller RAPID Add-Ins <
 ABB Library - @& - @ Target - [ Teach Target T_ROB1(System6) - ] World - @ 84
s Import Library ~ T - |8 Path =| [ Teach Instruction wobijo synﬁuze *E‘g Graphics -
Jip Robot System - Empty Path - - Tjog/ehp B~ Tools k-
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AutoPath
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4 Iy T_ROB1
I [[Z] Tooldata
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10/01/2014 1
10/01/2014 1

v

(i) Target created (Target 50). stored external axis values. stored robot configuration
(i) Path created (Path_10)
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