Learning the Basics




The information in this manual is subject to change without notice and should not be
construed as a commitment by ABB. ABB assumes no responsibility for any errors that
may appear in this manual.

Except as may be expressly stated anywhere in this manual, nothing herein shall be
construed as any kind of guarantee or warranty by ABB for losses, damages to persons
or property, fitness for a specific purpose or the like.

In no event shall ABB be liable for incidental or consequential damages arising from use
of this manual and products described herein.

This manual and parts thereof must not be reproduced or copied without ABB's written
permission, and contents thereof must not be imparted to a third party nor be used for
any unauthorized purpose. Contravention will be prosecuted.

Additional copies of this manual may be obtained from ABB at its then current charge.

© Copyright 2012 ABB All right reserved.
ABB AB
Robotics Products
SE-721 68 Vasteras
Sweden

2014-04-08 ABB



Table of Contents

L. COUISBWAIE .. .iieiie ettt ettt e e e et e e e e e et e e e e e e an e e e e e enraaas 4
1.1. CoUrsEWArE fil€S ..o 4
2. Learning the DASICS .....coovi i 6
2.1. RODOLSTUAIO OVEIVIEW ...t 6
2.1.1. Exploring RODOLSTUTIO .......coooviiiiiiiiiiiiiiiiieeeeeee 6
2.1.2. Navigating the Graphics window using the mouse.............cccceeeeeeeveenns 10
2.1.3. Managing document folders ... 11

2.2. Creating @ basiC StatiON.........ccovviiiiiiii e 13
2.2.1. Creating @ NEW StatiON ........ccooviiiiiiiiiiiiii e 13
Y222 Yo [0 |1 o = T (o Lo | PP 14
2.2.3. Importing the controller cabinet............ccccciiiii 16
2.2.4. Moving the controller cabinet ... 16
2.2.5. Importing CAD file€S ....cooiiiieii 17
2.2.6. Positioning the table............coooiii e 18
2.2.7. Placing the DOX........ccooiiiiiii 19

2.3. Programming the basiC StatioN............cccooiiiiiiiiiiii e 21
2.3.1. J0gging the robO0t .....cocoiiiiiii 21
2.3.2. Creating @ WOrKODJECL.........ccoiiiiicie e 23
2.3.3. Programming the MOLIONS ... 25
2.3.4. Running the SIMUIation ................coiiiiiii e 30
2.3.5. Adding a start and home POSItION...........coiviiiiiiiiiiiiiieeeeeeee 32
2.3.6. Using the Rapid Editor for basic adjustments.............ccccccccceeeiiiieeiiennnn, 36
2.3.7. SIMUIALION SETHNGS ...ooeiiiiieiieeeee e 39
2.3.8. Saving the robot Program..............ceiiiiei e 39

2.4, LOCAI OFIgIN ..o 40
2.5. Creating @ t00].......coooeiii e ——————————— 45
P T I 1]l -0 = O 51




Courseware

1. Courseware

1.1. Courseware files

Overview
In this exercise we will unpack the courseware files and set the default RobotStudio folder.

Extracting the Courseware folder
Along with the RobotStudio Courseware you have received a RobotStudio Courseware.exe
file.
1. Double click the RobotStudio Courseware.exe file.

2. Inthe Zip Self-Extractor dialog, browse to where you have your My Documents folder
and select the RobotStudio folder.

P

7-Zip self-extracting archive

BEdract to:

]3r"-.CDurseware"-HDbl:ltStudiu 5.14 Courseware v110415%

Browse For Folder

Specify a location for extracted files. Extract Cancel ‘
=
4| % RobotStudio -
, Backups

. Code Snippets
| Geometry
J Instruction Templates

. Libraries

m

. My ScreenMaker Projects
| ScreeenMaker Templates
| Stations
| Systems
, VSTA

. SametimeFileTransfers

, SametimeTranscripts

o) o

b

3. Click the Unzip/Extract button.

Setting the RobotStudio User Project Folder
4. On the File tab click Options.
[F5F Options
5. In the Options dialog select Files & Folders.

6. Inthe User Project Folder click the browse [...] button.
7. Browse to the Courseware folder that you just extracted and click the OK button.
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Browse For Folder @

Spedfy a location for extracted files.

4 % RobotStudio <
) Backups
» ) Code Snippets
4 || Courseware i
| Geometry g
> Libraries
» . RAPID Proagrams
+ . Stations
* . Systems
. Geometry
| Instruction Templates
. Libraries
. R Crrmn A Al ce Menic ot
4 il b

[Make Mew Folder ] [ 0K ][ Cancel ]

8. Click OK.
By setting the User Project Folder you have now created a shortcut that will appear in all
open, import load and save dialogs. For example:

.
) Open

GU-

Organize «

v Jzhnberg, Anders » My Documents » RobotStudie » Courseware » v|¢,|| Search Courseware 0

MNew folder 4= - (7]

478 RebotStudic Name

| Stations

. Courseware

4.7 Favorites
Bl Desktop
4 Downloads

2| Recent Places

4[5 Libraries
> 3 Documents
> J’- Music
> [&5] Pictures

> E Videos

File name:

m

. Geometry

J Libraries

. RAPID Programs
. Stations

| Systems

[

[¥] Load Geometry

Select a file to preview.

- [Station files (*.rsstn) v]

Cancel ]

Com ] |

%

Here we can see the Courseware button in the Open dialog

Challenge

If you have an internet connection you can visit the RobotStudio community. Go to
http://www.abb.com/roboticssoftware .
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2. Learning the basics
2.1. RobotStudio Overview

2.1.1. Exploring RobotStudio

Overview

Before starting with the actual exercises, we will take a quick look at RobotStudio and
commonly used functions.

To open a demo station
Now we will open a demo station to play with. Do not save any changes to the station during
this exercise.

1. On the Start menu select
All Programs > ABB Industrial IT > Robotics IT > RobotStudio 5.60 > RobotStudio
to start RobotStudio.

2. In the File tab, click Open.
[ Open

3. Browse to the folder \Courseware\Stations and open the station Exploring.

%) Open S
‘\:j“"\/‘ ‘ . » Stephen M.Kelly » MyDocuments » RobotStudic » Courseware » Stations » v ‘ +5 H Search Stations 2]
Organize = New folder g= - (7]

) RobotStudio o Name Date modified
. Stations . Solutions 5/22/2012 2:25 AM
% Courseware 1] Exploring.rsstn
1) GlueStation.rspag
- Favorites ) GlueStation_Analyze.rspag
B Desktop = 1, IRB460_palletizing.rspag
i Downloads 1, Reachability_start.rspag
12| Recent Places ) ScreenMakerExercise rspag

) StartLathe.rspag

= Libraries ) TaskFrame.rspag g

% Documents Date: 4/19/2011 1:28 AM

& Music Size: 19.4 MB

| Pictures Author:

E Videos '

Title:

1% Computer Revision;

- - -~ 4 il b

File name: Exploring.rsstn - [AH supported file types (*.rsstn, v]

The main parts of RobotStudio window
The picture on the next page shows the main parts of RobotStudio:
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d9- Y. - Exploring - ABB Rn‘butstudm ik , - N | :"ilﬂ

Home Modeling Simulation Contraller RAPID Add-Ins o 0

= <) :S‘ - @ 0 7] [ Teach Target Task 0340280 012 - (7] o .| @ 3D Settings - I
WP e Gl o & &7 i |

55 moort | Ronat oot e e o Workobject | wobj0 - 1), Show/Hide -
mpo obo mpo rame | Target Pa e e - Synchronize = e £
Library= Library= = System= | Geometry~ - - - Tool tPalletGripper - B & L ? b jV\E\‘r -

Build Station Path Pragramming [F] Settings Contraller Freehand 3D View

3 > 'Laycul Paths&Targeﬁ; X Exploring_New:Viewl XI >0 ) D« 't a =
EJ[EXDNU:\:'\Q :J‘: (7) Station @) Search () Browse
& IRE£60_180_315_01_2
& IRE7600_340_280_01_2
#* OutCnvMech
‘? PalletGripper

‘? SackGripper

Locations...

Search Py

Components

(¥ euro_pallet_pos1
(¥ euro_pallet_pos2
E‘, fence
(¥ floor
M fork_lift
@ InCnv600
@ man
(@ pallet_stand_pos1
(@ pallet_stand_pos2
@ Part_1
(@ robot_pallet
(@ robot_pallet_2
(¥ sackCnv
(¥ sacks_pos1
(@ sacks_pos2

4 sacksGrip
¥ stair

l>0utput | T X

Show messages from: Al messages s Time Category

: Movel » * v1000 ~ 7100 ~ tPalletGripper~ \WObj:=wobj0~ | Selection Level~ Snap Mode~ | UCS: Station|(0.00 0.00 0.0 Controller status:0/0

1 Quick Access Toolbar

For quick access to commonly used commands and settings. To add an item to the
toolbar, right click the item and select Add to quick access toolbar or click the
arrow next to the toolbar and select Customize Commands.

2 Tabs

The tabs contain collections of commands and setting items for different aims
according to the following table:

File Opening, saving stations and options etc.

Home Building up stations, creating systems, creating paths with
graphical programming.

Modeling Creating and grouping components, creating solids, curves and
surfaces, measurements and CAD operations. This is also from
where you create Smart Components and use the Mechanism
Modeler.

Simulation  Setting up, configuring, controlling, monitoring and recording
simulations.

Controller  For working with system parameters and configuration and setting
up relationships to transfer programs, data etc. between controllers.
(VC (Virtual Controller) or live controllers)
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Rapid Editor for writing new and/or debugging existing Rapid programs.
Add-Ins PowerPacs and Add-Ins.

Modify This is a contextual tab, which is only visible when an object is
selected. It list specific commands for that object type.

3 Layout and Paths&Targets browser

The Layout browser displays the physical items of the station, such as robots and
tools. When working with the objects, you either select them here or in the
Graphics window.

The Paths&Targets browser displays programming data such as controllers, tool
data, work objects and targets.

4 Output window and Simulation Watch

The Output window displays messages from RobotStudio and the Virtual
Controller. Some messages are active: by clicking on them you get more
information.

In Simulation Watch you will be able to monitor values of dynamic properties
and 10 signals in Smart Components.

Note: Depending on main tab, different windows will show.

5 Active Toolbar

Shows active templates and parameters such as speed data and zone data. These
are the default settings that will be used when creating Move instructions.

6 RobotStudio Help menu
Here you will find help on RobotStudio, Rapid, API etc.

7 Documents Manager

Allows you to easily search and browse for files to load into the station. It is also
possible to add references to files and folders or embed files into the station.

8 Graphics window
The Graphics window displays the objects in the station. Here you select objects
and parts of objects when building and programming stations. Icons for selection
levels and snap modes can be found at the top of the Graphics window. Using
correct selection level and snap mode settings is important for successful work in
the Graphics window.

9 Controller status bar

A green light indicates that the controller is in AUTO mode, yellow that it is
MANUAL mode, and red that it is not started.

To explore selection levels and snap modes
1. In the Graphics window click the Part Selection icon.

[ “r___~r '1r_-r AP F 0 s Wy
¢ | g J.L_' B (o ) b5ad (o
LDy, Y, R, SO 2 b i e el

Part Selection

Far selecting on part level.

The name of an icon appears as a ToolTip when holding the cursor over the icon.
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. In the Graphics window click the Snap Object icon.

BER ™ Tae N ) P el DrO0 N A a B .
g . & o - |’o| y \ " o b o
P 0 BONNNYS L «

oL ‘. "

Snap Object

Forsnapping the cursorto the
closest center, mid or end point.

This is a multi-snap mode, snapping to the closest center, edge or corner.

. In the Graphics window click the fork lift. The entire fork lift is now highlighted red.
You can also see the pick point as a white star that has snapped to the closest
center/edge/corner.

. On the Home tab, in the Freehand group click the Move button. A cross with arrows in
the X, Y and Z directions now appear on the truck. Drag the arrows to move the object.

T/ eenep &-
Freehand
. On the Home tab, in the Freehand group click the Jog Joint button and then select any

joint on one of the robots. By pressing the left mouse button on one of the joints in the
Graphics window you are able to jog it in any direction.

T Sheyep A

Freehand

. Continue exploring the selection levels and snap modes by snapping to corners, edges
and center points of parts, tools, entities and surfaces etc.

. Close the station without saving when you are done.
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2.1.2. Navigating the Graphics window using the mouse

Navigating the Graphics window using the mouse
The table below shows how to navigate the Graphics window using the mouse:

To

Select Items

_II_
-

Rotate the station

@

Pan the station

2

Zoom the station

fo

Zoom using
window

Select using
window

S N
=

Use the keyboard /  Description
mouse combination

Just click the item to select.

\% To select multiple items, press the SHIFT key
while clicking the new items.
CTRL + SHIFT + Press CTRL + SHIFT + the left mouse
button while dragging the mouse to rotate
\% the station.
With a 3-button mouse you can use the

left and middle buttons, instead of the
keyboard combination.

CTRL + Press CTRL + the left mouse button while

\% dragging the mouse to pan the station.

CTRL + Press CTRL + the right mouse button while
dragging the mouse to the left to zoom out.
Dragging to the right zooms in.

With a 3-button mouse you can also use
the middle button, instead of the keyboard

combination.
SHIFT + Press SHIFT + the right mouse button
! while dragging the mouse across the area
to zoom into.
\_/
SHIFT + Press SHIFT + the left mouse button while

dragging the mouse across the area to
select all items that match the current
selection level.

-

10
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2.1.3. Managing document folders

Create a gallery for frequently used documents

It is possible for the users to create a document gallery in order to easily access their
frequently used documents. The galleries can be created using the Documents window, and
are also placed in Import Library or Import Geometry menus in the Home tab.

1. On the Documents window, press on Locations in order to add and locate your galleries.

| ‘Documents v
(") Station (@) Search

(") Browse Locations
Search L2 > vy

2. When the Document Locations dialogue box appears, click on Add Location > File
System, as depicted in the picture below. By doing so, the File System dialogue box will

pop up.

Document Locations /(‘ S
Locations -| Add Location ~| Remove Edit

Name File System l Filter Gall.. Sear.
ABB Library File Syste.. [Program Files (x86)\ABB Industrial IT\... ™rslib Flat Yes
User Library File Syste.. [User Projects]\Libraries *rslib Menu Yes
User Geometry File Syste.. [User Projects]\Geometry *sat™igs.. Menu Yes
RobotApps Online https://robotapps.robotstudio.com/apif... *rslb*zip None Yes

[ Close H Help ]

3. Now we want to create a gallery for the library objects located in the courseware folder.
On the File System dialogue box, name the new location as Courseware. Then set the
path to the Library folder located in the Courseware folder, and select *.rslib as a Filter
from the dropdown menu. Set up the rest of parameters as shown in the following picture
and press OK.

File System
Location Name Courseware|
Path C:\Users\SEARKOO\Documents\Robot Studio\Courseware\Libraries [:J
Filter *rslib v
Cache files from network
Directory I:]
V| Show as gallery in the ’ Import Library v | menu
Style @ Flat Recursive

V| Include when searching all locations

11
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4. Now you can see the Courseware gallery added to the Document Locations list.

Document Locations

-

Locations - Add Location -~ Remove Edit

Mame Type URL

ABB Library File Syste... [Program Files (x86)]\ABE |
User Library File Syste... [UserProjects]\Libraries
User Geometry File Syste.. [User Projects]\Geometry

RobotApps
Courseware

Online https://robotapps.robotstud

File Syste.

[User Projects]\CoursewarelLibraries

Filter Gall.. Sear.
ndustrial IT\... *rslib Flat Yes

* rslib Menu Yes

*satTigs.. Menu Yes

io.comfapil.. *rslib*zip MNone Yes

Close Help

[ /| ]

——

5. Press OK in order to complete th

e task and add the gallery to the Import Library menu.

The result will be the same as the below picture.

@Iﬁﬂlﬂk@o’g

<P | Task ..0_340_280_0

@ ETeachTarget
= | g"eacl' Instruction

Workobjed | wobj0

Import Robot Import Frame | Target Path  Other MultiMaove
Library= | System~ | Geometry- - - - - Tool tPalletGripper
) Equipment » Path Programming | Settings
),  UserLibrary p pring_New:Viewl ]
|, Courseware »
Locations...
ug DBrowse for Library..  Ctrl+] ”
letGripper
akGiipper b fel li P GWT 51
o_pallet_pos? 0% nce igg en .
o_palet_pos1
let_stand_posl ‘=F' Zozog
igebaie I
ks_pos2
sksGrip VacuumGripper WeldObject
KCaw ¥ Solutions
tCnvMech
ks_posi - | g g
w00 \
ir P
ce
i1 myConveyor mySpintecTool Il
- F=— A w w —

You can now create a gallery for Import Geometries following the above instruction. See the

—

File System

picture below for the settings in the File System dialogue box.

Location Name Courseware
Path
Filter “sat;"igs:"stp;"vda;"mod ~
Cache files from network

Directory

C:\Users\SEARKOO\Documents\Robot Studio\Courseware \Geometry [:]

[V] Show as gallery in the [inpott Geometry

v] menu

Style 9@ Flat
[¥] Include when searching all locations

() Recursive

Searching a specific documents

Using the Search function in Documents window, you can search for a document by its
name. The result will appear on the Documents window. Then you can double-click on the
found item(s) in order to import it to the station. You can also use the Browse function in

12
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order to browse to all available locations created in Document Locations. These functions
provide an easy, quick access to your documents.

Douments | v x| | Dowmeats| T x|
VO Search Browse Locations... ") Search @ Browse Locations...
Spintec Tool P~y O~

Solutions Locations

P mySpintec Tool ) ABB Library
> 2008-11-28; 205 KE Proaram Files
. mySpImecTool , J UserAl{'bAfary: v

Courseware , User Geometry
] SpintecTool
h ’ Courseware
, Courseware
3 item(s) 5 item(s)

2.2. Creating a basic station

Goal of the chapter

In these exercises we will learn how to build a basic station containing a robot, a tool, a fixture
and a work piece as shown in the picture. Later in the course we will program the robot to
operate on the work piece.

2.2.1. Creating a new station

Overview

A new station can be created in three ways:

e With no system - starting from scratch with an empty station and then add a new or
existing system to it.

e With a template system - this is the simplest way to create a new station with a robot and a
link to a rudimentary system template.

e With an existing system - this creates a new station containing one or more robots in
accordance with an existing, built system.

13
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In this exercise we will use the second alternative.

Creating the new station
1. Inthe File tab, click New and then select a new Station with Robot Controller.

2. By default, template systems are listed in the right pane of the window. Select IRB1600

6kg 1.2m and then click create.

File Home Modeling Simulation Controller RAPID Addns [7)
- Create a new Station Station with Robot Controller
. é’pen Empty Station Small Robots i
=}
i B Greates an emply statien. !" IRB120T 3kg 058m | [ IRB120 3kg 0.58m B RB140T 6kg 0.81m.
. Station with Robot Controller § RB1406kg08Imt. | ¥~ IRB14105kg144m [ IRB1520ID 4kg 1.5m I
b % Creates a station with a robot system. Available robot ~
IRB1600ID 4kg 1.51 IRB1600 10kg 121 IRE1600 10kg 1451
@B models are listed to the right. RobotStudio will £ g1sm |42 g12m K 9 1asm
Recent autematically create a matching virtual controller & |RB1600 6kg 1.2 L IRB16006kg 145m | £ IRB1600 8kg 1.2m
m s Station with existing Rebot Controller g‘ IRD1600 8kg 145m 5‘ IRD2400 10kg 1.5m _!‘ IRD2400 16kg 1.5m 3
— Eé Creates a station and adds an existing Virtual Cenfroller 3
Print toit r IRB2600ID 15kg 1.8. r IRB2600ID 8kg 2.0m r IRB2600 12kg 1.65m
[~ IRB2600 12kg 1.85m | § IRB260020kg 165m | 5 IRB26030kg 1.5m
sl Create a new RAPID Module Medium Robots
Online . RAPID Module File J° IRB440060kg 196m | [ IRB460020kg25m . [T IRB4600 40kg 255
Creates a RAPID module file and opens it in the editor G
Help | R P I IRB460045kg205.. | [ IRB460060kg205. | 5 IRB46D 110kg 24m
+» Options Large Robots
B Exit I+ IRBE60 180kg 3.16m | i IRB660250kg 3.15m | £ IRE6620 150kg 2.2m

3. In the File tab select Save As.
4. Browse to the folder \Courseware\Stations and save the station as MyStation_1.

£ 1RBE640ID 170Kg 2
J IRBB64D 150kg 2.5
= IRB6640 185K 275

r IRB6640 205kg 2.75...

o§~ IRB6650S 200kg 3m
J IRB6660 130kg 3.1m
£~ IRB7600325kg 3.1m
System

Name:
IRB1600_6kg_1.2m

Location

Ci\u

4~ IRB6640ID 200kg 2

1™ IRBeB40 165kg 28

&£ IRB6640 135kg 28m
4~ IRB6640 235kg 255,
47 IRB6E50S 90kg 3.9m
B° IRBE660 205kg 1.9m
& IRB7600 340kg 28m

£~ IRBE640 130kg 3:2m
§~ 1RB6640 180kg 255
4~ 1RB6640 200kg 255
o IRB6650S 125kg 3,

J~ 1RB6660 100kg 3.35
&= RBE7600 150kg 3.5m
£ 1RB7600400kg 255

Browse...

Learn more

Click the Help button 0_1 in the top right corner of RobotStudio.

See the help section

Workflow for building a new station

2.2.2. Adding a tool

for information about

Creating stations and systems.

Overview

We will now import and attach a tool to the robot. This is done in two steps: first we import the
tool to the station and then we attach it to the robot.

The tool that we will import is a library component, which means that it is a RobotStudio object
that has been saved as a separate file. The library import creates a link from the station to the
library file on the hard drive. Therefore, several stations can share the same library component.

On the Home tab you can find the Import library button, it has two sections:
1. The upper button opens up a dialog where you can browse for libraries.

—

14
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2. The lower part that opens up default RobotStudio libraries and personal galleries.
Imnpork
Library -

Importing the tool
1. Open the station from the last exercise (Mystation_1), unless it is already open.
2. In the Home tab click the Import Library button. Since you have already created the
Courseware gallery to this menu, you can now easily select the needed library
component from this gallery. Click the Courseware gallery and select Pen.

Jo <7 ~5kg_12m_
P I Bk G T E o e

Workobjed | wobj0

Import Robot Import Frame | Target Path  Cther T MultiMove

Library~ = System~- | Geometry~ k& B - - Tool tool0

| Equipment ’h Path Programming ] Settings
| | Userlibrary p Lion_l:Viewl ]

|, Courseware } |Courseware

Locations..

=g | Browse for Library..  Ctrl+)

VacuumGripper WeldCbject

Solutions
‘1\"%\\\
i
I
myConveyor mySpintecTool

The tool will be imported to the station and placed at the origin of the world coordinate
system, thus hidden inside the robot. However, in the Layout browser you can see that
the tool has been imported.

Attaching the tool
1. Inside the Layout browser, drag the tool Pen and drop it on the robot IRB1600.

| Layout | Paths&Targets | z x|
ﬁf Mystation_1*

R IRE1600.5_1
B8 Pen

20__2

[attach to IRE1600_5_120_01_2)

15
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2. Answer the question “Do you want to update the position of Pen” with Yes.

The tool is moved to the wrist of the robot.
3. Save the station as MyStation_2.

2.2.3. Importing the controller cabinet

Overview

We will now import a model of the controller cabinets to the station. The controller model is

for visual representation only, the Virtual Controller runs regardless if there is a cabinet or
not.

Importing the controller cabinet

1. Open the station from the last exercise (Mystation_2), unless it is already open.
2. On the Home tab click the Import Library button (lower section).
3. In the Equipment folder, select the IRC5_Control-Module library.

=
The cabinet will be imported to the station and placed at the origin of the world
coordinate system.

4. Save the station as MyStation_3.

2.2.4. Moving the controller cabinet

Overview

We will now move the controller to a more suitable position in the station. If not the exact
position is important, Freehand move is an easy way to modify the position of objects.
RobotStudio has several functions for moving objects, each suitable for different situations. In

this exercise the exact position is not important as long as it is placed out of reach from the
robot so we will use the Freehand move.

16
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Moving the controller cabinet part

1. Open the station from the last exercise (Mystation_3), unless it is already open.
2. In the Layout browser select IRC5_Control-Module or use selection level Part to make
the selection directly in the graphics window.

3. On the Home tab, in the Freehand group click the Move T putton.

4. Click and hold on the green arrow in the Freehand move cross, then drag the controller
one floor square (about 1 meter) to the right of the robot (negative Y direction). Then
click and hold on the red arrow and drag it one square backwards (negative X direction).

5. Save the station as MyStation_4.

2.2.5. Importing CAD files

Overview

You add work pieces and custom equipment, like fixtures or conveyors, by importing the
CAD models of the objects. In this exercise we will import a table and box.

Importing the CAD files
1. Open the station from the last exercise (Mystation_4), unless it is already open.
2. On the Home tab click Import Geometry.

3. In the Open dialog browse to \Courseware\Geometry then hold down the [CTRL] key
and select the objects Box.sat and Table.sat.

17
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4. Click the Open button.

5. Save the station as MyStation_5.

Learn more
Click the Help button 0_1 in the top right corner of RobotStudio.

See the help section for information about

Libraries, geometries and CAD files Supported CAD formats and import options
Troubleshooting and optimizing How to solve geometry problems like slow
geometries updates and invisible parts.

Challenge
The detail level of a model can be changed to increase the performance for large models.
Open the Options dialog and go to Graphics>Performance.
To increase performance for large models, set the detail level to Coarse. This only affects the
visual representation of the object, not the accuracy when generating curves and targets.
To improve visual display and make it easier to select points in objects with many details, set
the detail level to Fine.
When you are finished, change back to the default value, Automatic. RobotStudio will then
determine which level to use based on the zoom factor in the station. This increases the file
size of the station.

2.2.6. Positioning the table

Overview

The table will be moved 600 mm from the Base Frame of the robot in X direction, 100 mm in
Y direction, and finally with a -30° rotation around Z. We will use the Set Position command
for this movement.

Positioning the table
1. Open the station from the last exercise (Mystation_5), unless it is already open.
2. In the Layout browser right click the Table and select Set Position.

18
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3. In the Set position dialog, in the Reference list select the World coordinate system.

4. In the Position fields enter these values 600, 100, 0.
5. In the Orientation fields enter these values 0, 0, —30.
- Sek Position: Table | * X
Feference
Wiorld "
Position #4.7" Z [mm]
B0, 00 & 100.00 = 0.00 -~
Orientation [deqg)
0.00 =000 & 1-30.00 -~
| hppl || Close

6. Click Aplply.

_F - r‘.ﬂ

7. Save the station as MyStation_6.

2.2.7. Placing the box

Overview

We will now place the box at one of the corners of the table. For placing an object relative
another without knowing the exact coordinates, the Place commands are well suited. Now we
will use the Place by two points command since we need to both move the box and change its
orientation around one axis.

TIP!

When selecting a corner of an object, make sure to click inside the surface of the object, this
to make sure the pick point will snap correctly.

Placing the box on the table

1. Open the station from the last exercise (Mystation_6), unless it is already open.
2. In the Graphics window select the Part Select level and the Snap End mode.

raglr_ar

CAE R NON ORN R NI
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3. Rotate and zoom the station so you get a view similar to the one in the picture below. It

is easier if you have a clear view of the box and the corners of the table.

. In the Layout browser right click the box part, point to Place select Two Points.
. When the text insertion point is positioned in any of the Primary point - From boxes,

click the corner of the box marked with 1 in the picture.

. When the text insertion point is positioned in any of the Primary point - To boxes, click

the corner of the table marked with 2.

. When the text insertion point is positioned in any of the Point on X-Axis -From boxes,

click the corner of the box marked with 3.

. When the text insertion point is positioned in any of the Point on X-Axis -To boxes,

click the corner of the table marked with 4.

_ Place Dbject: Box | ¥ X
Reference
wiorld v|
Primary Paoint - Fram [
0.00 4[1ozegz~  4|ooo 2
Prirnary Faint - Ta [mm]
&00.00 4 [100.00 % 400,00 e
Faint on #-Axiz - From [mm)
300,00 +lozeea  2looo =
Point on #-deiz - To [mm]
1975.00 4 |749.52~ 4 400,00 |

Translate along these axes:

Mx &Y ¥z

| Apply || Close
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9. Click Apply.

The primary point on the box is now moved to the primary point on the table and the
points on the X-Axis set the orientation of the box.
10.Save the station as Mystation_7.
2.3. Programming the basic station

2.3.1. Jogging the robot

Overview

Before programming the station, we will practice jogging the robot. Jogging the robot can be
done in several ways but here will use the freehand functionality. Note that both Mechanism
Joint Jog and Mechanism Linear Jog are available also from the Modify tab which is

enabled when the robot is selected in the Layout browser.
Y9 oEE [Unsaved Station] ABE Robotstudio S5 164 DML e

m Home Modeling Simulation Controller RAPID Add-Ins Modify
G EREABBESTIR - 5 Ucs isible
04 & o . P R ]
V| Detectable by Sensors\ @= Mechanism Linear Jog . 3 V| Selectable in 3D View

tation
Attach Detach Modify Save As Disconnect  Examine Urexa e Setas
to~ Mechanism £ Move To Pose ~ Libra Library ucs Show Work Envelope

View

\ SetPosition e -f & Mechanism Joint Jog

Place ~ 2 Copy
L

Modify Motion Library

Layout | Paths&Targets 3 X || view1 x
I [Unsaved Station]” el
Mechanisms -,

§ IRB1600_6_120__02
o Pen

Components

@ Box

i#” IRC5_Control-Module
@ Table

Jogging the robot joint by joint
1. Open the station from the last exercise (Mystation_7), unless it is already open.
2. On the Home tab, in the Freehand group click Jog Joint.

T [ Bleyeh &

Freehand
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3. In the Graphics window select one of the joints and move it by dragging the mouse.

Jogging the robot linearly
1. On the Home tab, in the Freehand group click Jog Linear.

TQ Sieyed &-

Freehand

2. In the Graphics window select the robot by clicking on it.
A cross with red, green and blue arrows is now displayed at the Tool Center Point (TCP).

3. Click and drag the arrows to jog the robot. Use the red arrow for X direction, green for Y
and blue for Z.

Reorienting the tool of the robot
1. On the Home tab, in the dropdown list of the Freehand group select Active Tool.
2. Click the button for Jog Reorient.

Active Tool -
T Teyeh R
Freehand

3. In the Graphics window select any part of the robot.
Circular arrows are now displayed around the TCP.
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4. Drag the arrows to reorient the tool around its current TCP position.

Jumping back to the neutral position
After finishing the jogging practice, jump back to the original neutral position.

1. In the Layout browser, open the context menu by right clicking the robot and then select
Jump Home.

2.3.2. Creating a Workobject

Overview

The first thing we will do when programming the station is to create a workobject coordinate
system. Workobjects are special coordinate systems in which the programmed positions are
stored. Correctly used, workobjects facilitate calibration and modifications of the cell layout:
if repositioning the work piece or the robot itself, you just reposition the workobject
correspondingly, and the program is up-to-date again.

Programming a robot without having specific workobjects is possible, but not recommended.
A default workobject, Wobj0, which always is fixed at the origin of the controller’s world
coordinate system, will be used in that case.

o) Tool coordinates
Y
TCP
XW
Z Z
Z User coordinates
i \'4 z Object coordinates
A
zZ - Y

Base coordinates

X
World coordinates

A workobject consist of two frames. The User Frame (User coordinate system) is referenced
from the World Coordinate System and the Object Frame (Object coordinate system) is
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referenced from the User Frame. See picture above where the position of two different parts
located in the same fixture are described.

Creating the workobject
1. Open the station from the last exercise (Mystation_7), unless it is already open.

2. In the Graphics window select the Part Select selection level and the Snap Object snap
mode.

F_a r -

CROFEYES BONN YO LR

F

3. Rotate and zoom the station till you get a clear view of the top of the box.

4. On the Home tab click on Other ad sIct Create Workobject from the drop-down

menu.
5. In the Create Workobject dialog, in the Name box enter Wobj_Box.
Create Workobject =
4 Miscdala -
Name ‘Wobj_box 1
Robot holds workobject Falze
Moved by mechanical unit
Programmed True
4 User Frame
[ Positionx, v, z Values. .
[+ Rotation r, ry, rz Values. . =
Frame by points
4 Dbject Frame
[+ Positionx, y. z WValues...
[+ Rotation rx, ry, rz WValues...
Frame by points
4 Sync properties
Storage type TASK PERS | |
Task T_ROB1 (IRB1600_5kg_1.2m_typeA) -~
[ Create ] [ Close ]
6. In the User Frame group click the Frame by points box and then click the drop-down
arrow.

7. In the Frame by points dialog select Three-point as method for defining the frame.

8. Set the insertion point in one of the First point on X axis boxes and then click the corner
of the box marked as 1 in the picture above.
The coordinates of the selected point are now inserted in the boxes and the insertion
point moved to the Second point on X axis boxes.
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9. Continue clicking in corners 2 and 3 in Second point on X axis and Point on Y axis,
respectively.

() Posttion @ Three-poirt

First point on X axs (mm)

600,00~ =|100.00~ 555000 =

Second point on X axis (mm)

77321~ £(0,00~ 555000 =

Paint on Y axis (mm)

B [2359.81~ 255000 [

| Accept || Cancel |

10.Click Accept.
The Create frame by points dialog will close.

11.In the Create Workobject dialog click Create.
A workobject, displayed as a coordinate system, is now created on the box. You can also
see the workobject in the Paths&Targets browser.

1 5 x || mystation 7:view1 |

/88 Workebjects & Targets
[ wobjo
4§
{1 Paths

12.Save the station as MyStation_8.

Learn more
Click the Help button @ in the top right corner of RobotStudio.

See the help section for information about

About coordinate systems Workobjects and other coordinate systems useful
when programming a robot.

2.3.3. Programming motion

Overview

Paths are RobotStudio elements that contain the instructions for the robot. The order in which
the instructions are stored in the path is the order in which they will be executed.

We will create a path where the robot moves along the sides of the small box on top of the big
one. This is done by 'graphical programming', i.e. by clicking in the graphics.

To get a working robot path, we need to go through a couple of different steps. First we will
use the corner points of our graphical part to create targets. After this we will adjust the
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orientation of the targets. Finally we will add these targets to a path and set appropriate axes
configurations for each instruction.

Creating the targets

1. Open the station from the last exercise (Mystation_8), unless it is already open.
2. In the Graphics window select Part Selection level and Snap End.

roair " Bl Wiy W Fy W P P

ChidEEs 9 BOYWNY® L 7y

3. Zoom and rotate the station so that you get a clear view of the tool and the small box.

4. On the Home tab click the Target drop-down and select Create Target.
5. In the Create Target dialog, make sure the pointer is set to the first Position box.

Position (mm)

a 4i|0.00 <Jo.00 B
Orientation (deg)
0.00 +0.00 = 0,00 =

6. In the Graphics windows click the corners on the top surface in the same order as in the
picture above.

Paosition (mm)

41,286 216519~ =+ 1580,00 =
Orientation (deg)
0.00 210,00 =10,00 <
Points -m
Point 1

Point 2

Point 3

Point 4

The red stars show positions where targets will be created.
7. Inthe Create Target dialog click the Create button.
Now 4 targets are created with default orientation (0,0,0).

Adjusting the target orientation

To get a good view on the current orientation of the targets we will use the function

View Tool at Target which will give us a preview on how the tool will be oriented
around the targets.

1. Inthe Paths&Targets browser select the first target (Target_10) and click the Modify
tab.

2. Inthe View Tool at target drop-down, select Pen.
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B H 90 [Unsaved Station] - ABE Robotstudio 5.15 (64-bit) T —
m Home Modeling  Simulation  Controller  RAPID AddIns | Modify

;.-;Auutu new path ® Move to Workobjed ~ ‘@Jump To Target g ﬁ  SetPosition s Place Set Normal to Surface I'Eﬂ 18 setas ucs

£ add to path ~ g Comert Targetto Workobject  [{) ViewToolatTarget| g & Offset Position (23 C on | AlignTarget Orientation 7| visible

9 = Reachability Cor - Examine Unexamine

'% Copyto Workobjed ~ [v] Pen itatTargﬁ 4_¥ Rotate 9 on | Modify External Axis Show Name

Organize Verify Fosition View

As the orientation of our targets are zero and our TCP has Z pointing out from the tool,
the preview of the tool will be hidden in the box. To be able to see this preview we need
to make the box invisible

3. In Layout browser un-check Visible in the context menu of the box.

Layout | Paths&Targets | s %
§; My Station_8*

§ IRB1600_5_120__101

-5 Pen

g5t IRC5_Control-Module

@ Tab Cut Ctri=X
Copy Ctrl+C

Save As Library.

) B & B e

Export Geometry..

o
¥

3 Fﬂpyonentatmn
Next step is to set a suitable configuration on the first target and then re-use this
orientation for the rest of our targets. If the exact orientation is known, it is easiest to
manually type these values into the Set Position dialog. In this case when we have no
exact values we will manually adjust the orientation of the first target.

4. In the Freehand group select reference Local in drop-down list. Then select Target 10 in
Paths&Targets browser and then enable the Rotate button.

As a help to see if a target is reachable we will now enable the function View Robot at
Target.

5. In the context menu of Target_10, select View Robot at Target. Now the robot will
jump to the target as soon as it is possible to reach.

6. Rotate the target approximately +180 degrees around the Y axis by click&drag on the
green arrow.

7. Rotate the target approximately +15 degrees around the Z axis by click&drag on the blue
arrow.

Tip!
If you press the [f]-key while rotating, the rotation will execute in smaller steps.

8. In the context menu of Target_10, click Modify Target>Set Position.
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9. Select World as reference and make the final adjustments to round off the angles as in
pictures below. Press Apply.

Set Position: Target_10

<41
X

Set Position: Target_10 - X

Reference Reference
Wodd v] Worid v
Position X.Y.Z (mm) Position X.Y.Z (mm)
778,48~ 21202.24~ *1580.00 2 778,477 . 7L * /580,00
Onentation (deg) Orientation (deg)
17947~ 2193 dlea6s~ & | =R 1180.00 +Jo.00 +165.00

([ Cose ] ([ Aoy ][ Cose

10. In the context menu of Target_10, select Copy Orientation.

11. Multi-select the three remaining targets and click Apply Orientation from the context
menu. Now all targets will have the same orientation.
_Ea Wobj_Box
=[] Wobj_Bax_of

i-fyp) Target_10

jig) Target_20

55) Target_30

}3;} Target_40|

=-{A Paths Inline
E.....@.f’ Path_10

;,ﬁ Add to new path

*2 | pdd topath 3
CopytoWorkobjed  p
Moveto Workabjed B

Copy Ctri+C

J& Apply Crientation
View » L~

12. Make the box visible again by checking Visible from the context menu.

13. Step through the targets and make sure they are all possible to reach. As View Robot at
Target is activated the robot will automatically jump to the targets if possible.

14. Disable View Tool at Target, View Robot at Target.

15. Save the station as MyStation_9.

Adding the targets to a path

1. Open the station from the last exercise (Mystation_9), unless it is already open.
2. On the Home tab click Empty Path from the Path drop-down menu.
.Layuut ) .Paths&Talget
&n MyStation_5*
+]__j Station Elements
2[00 IRE1600_5kg_12m_typeh
-.J39 T_ROB1
1. Tooldata
—ﬁﬂ Workobjects & Targets
+@ wohijl
. @[ Wobj_Box
o[ Paths
L.y Path_10

An empty path, Path_10, is now created and displayed in the Paths&Targets browser.
3. Right click the path, select Rename and change the name to Path_Box.

On the Status Bar down at the bottom of the interface you can see the active instruction
template. These are the default settings that will be used when creating the Move
instructions.
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4. Change the parameters according to the picture below.
Movel ~ * w300 - fine ~ Pen_TCP~ “WObj:=Waobj_Box -

5. In the Paths&Targets browser multi-select the four targets.
=5 T_ROB1
{#] Tooldata
=] workobjects & Targets
[ wobin
= [ Wobi Box
- JBL ‘wobi Box_of
Target_10

=l Paths
‘,-'s Path_Box

6. On the Modify tab click the Add to Path button and select Path_Box and First.

S d9ar = [Unsaved Station] - ABB RobotStudio 5.15 (64-bit) " Eeere ey

P tome  Modeling  Simulstion  Controler  RAPD  Adddns | Modity

$8Addtonewpath %) MovetoWorkobjedt - § T N SetPosition ks Place Set Normal to Surface

(¥ Add topath- K T < Pviewoolattarget-  EEL N Ofiet Position By e AlignTarget Orientation \ \ @] visible

" eachabilty e

| Path_Box b ) ViewRobot at Target ¥ Rotate 3 Modify External Axis Show Name
Verify Position View

_ Layout ) Paths&Targ View1 x|

3 [Unsaved Stat

ol ) i

[ Station Elements
4 0 IRB1600_5kg_1.2m_1
4 T4 T_ROBI
3@ Tooldata
4 [t Workobjects & Targets

4 [ Wobj_Box_of
(@ Target_10
@ Target 20
@ Target 30

(@) Target_40
4 [ Paths
o+ Path_Bax

7. In the Paths&Targets browser select Target_10.
8. On the Modify tab click the Add to Path button and select Path_Box and Last. Now the
loop is closed.
[ Paths
o Path_Box
----- ﬁ Maovel Target_10
----- ﬂ Maovel Target_20
----- ﬂ Movel Target_30
----- ﬂ Maovel Target_40
o ﬁ Mavel Target_10

Tip!
You can also use drag&drop to create the instructions.

9. Select the path, and in the Modify tab select Rename Targets. Write pBox_ as target
prefix and press Apply. This function also available from the context menu of the path.

= "Rename Targets: Path_Box > X
Target Prefix .
Increment  Start with: ----- ﬂ Maovel pBox_10
10 ML 5 E Maovel pBo_20

% Target Suffix
AR

Rename

Targets [ cear |[ py ][ Cose | o #3 Movel pBox_10
10. Save the station as MyStation_10.

E Movel pBox_30
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Setting axes configuration

Before we can setup and run a simulation we need to define what axes configurations the
robot should have for each target. This can be done manually by stepping through each
instruction and clicking Configurations from the context menu. In this way you will get
a list of all available configurations. In cases where we have many instructions a more

efficient way is to use Auto Configuration. In this way we will only set the start
configuration and then RobotStudio will calculate the configuration for the rest of the
instructions in order to get as smooth movements of the robot axes as possible.

1. Open the station from the last exercise (Mystation_10), unless it is already open.

2. Select Path_Box and click Auto Configuration from the Modify tab.

e,

/e

Auto
Configuration

3. Select the first configuration in the list and press Apply. The robot will now run through

all instructions and get valid configurations on all remaining.

Select Robot Configuration

Configurations

¥
Cfg2 (0.0-1.1)
Cig3 (-2.0.1.6)
Cig4 (-2-2-1.7)

Include Turns

Joint Values

Previous Current

J1:23.74 J1:2374
J2:-6.33 J2: -6.33
J3: 3293 J3:3293

J4:-115.16 J4:-119.16
J5: 45.78 J5: 4578

J6: 123.66 J6: 123.66
Cig: (0.-2.1.0) | |Cfg: (0-2.1.0)

Apply Cancel

4. Save the station as MyStation_11.

Tip!
Auto Configuration is also available from the path context menu.

Learn more
Click the Help button q in the top right corner of RobotStudio.

See the help section for information about
About targets and paths Targets, paths and move instructions.
Robot axis configurations Axes configurations

2.3.4. Running the Simulation

Overview

Now we have completed all steps required to proceed creating a RAPID program. The
strength with the virtual controller is that we use the same software as the real robot
controller. This means that we are able to run a simulation where we get very close to the

30



Learning the basics

same behavior as on a real robot controller. The robot program will be stored on the system
running on the virtual controller, just as the program for a real robot is stored on its system.

Synchronize to the Virtual Controller

1. Open the station from the last exercise (Mystation_11), unless it is already open.

2. On the Home tab, click the Synchronize button.

A

S}'nchl'oni:e 0 @%eﬁ g .

Controller

World

Freehand

Synchronize to VC 1

Faor synchronizimg anopen stationto
avirtual controller,

@) Press F1 for more help.

3. Inthe Synchronize to VC dialog make sure all data are selected and then click OK.

.
Synchronize to VC

Symechecoce Module Local Stornge dass Inkne

CalbOata ~ PERS

CaldData ~ TASK PERS =

CLLLLCe

Module! =

[ oK | Cancel

All program data is now transferred from the RobotStudio station to the virtual
controller.

. To get a view of the result, expand the tree structure in the Rapid tab, and double click
Modulel as shown below.

[.?!} Home Modeling Simulation Controller RAPID Add-Ins
7 £l — 0 == ;] ij Quick find - 4 T2 RARID Tasks _“'E %= Step in
5 fn == = - Gotoline Run Made ~ o= Step out
Synchronize Format  Snippet Instruction Find / st Start Sto
- - = = Jump To - Replace - 4] Program - - = Step over
Edit (1 Insert Find Controller T
" Controller | Files T x Viewl ) IRB1600_5kg_1.2m (Station) X|
Current Station ~ T_ROB1/Modulel x|
4 1 IRB1600_Skg_1.2m MODULE Modulel
i’ Configuration 2 B CONST robtarget pBox_10:=[[10@3.44661437,177.778223757,30], [0, -0.138526192,0.991444861,8] , [@, -
=] Event Log 3 CONST robtarget pBox_20:=[[72.518676622,169.59484886,30], [, -0.138526192,0.991444861,8],[@, -2
2 10 System 4 CONST robtarget pBox_38:=[[108.824438228,32.316617183,38], [6, -8.138526192,0.991444861,8], [@, -
=" s E CONST robtarget pBox_d@:=[[139.768375977,40.5,30],[@,-0.130526192,0.991444861,0], [9,-2,1,0], [
4 quFfHF'\D 5 [EPROC Path_Box()
4§24 T_ROB1 7 Movel pBox_18,v38@,fine,Pen_TCP\WObj:=Wobj_Box;
Program Modules 8 Movel pBox_2@,v300,fine,Pen_TCP\WOb] : =Wobj_Box;
(3] CalibData 9 Movel pBox_3@,v380,fine,Pen_TCP\WObj : =Wobj_Box;
i Modulel 2 Movel pBox_48,v380,fine,Pen_TCP\WOb]:=Wobj_Box;
System Modules 11 Movel pBox_1@,v380,fine,Pen_TCP\WOb]:=Wobj_Box;
& easE 12| ENDPROC
13
B user 14 ENDMODULE

Setup the Simulation

To be able to start a simulation we need to define where the robot should start the
execution. This can be done by adding a main sequence directly in the Rapid Editor or
we can use the Simulation Setup dialog where we get this done automatically.

=] Simulation Setup

procedure.

On the Simulation tab click the Simulation Setup button.

Select Path_Box and click the arrow pointing to the left in order to add it to main
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Setup Simulation

Program Sequence | Simulation Scenarios |
Active Tasks Sequence
Select Active Tasks Main Sequence T_ROB1: Available Procedures
[+]1 &3 IRB1600_Skg_1.2m_typ... [E]Path_Box [ Path_Bax
=T _RoB1
>
[l
Continuous
Single Cycle Entry point... ]
[ ok | [ camcel | [ Aol
— 4

3. Click the OK button.

4. Now go back to the Rapid editor to see the resulting main sequence.

€l - O3 " - L RAPID Tasks e == oy Step
A el @ B T A @b @ G

PRETYL.Y Jeno To - Kplioes EINoonm - movtarpets B Step over

- X Viewl IRB1600_Skg_ 12m (Statioa) X
T_ROBI/Modulel X
pocuLe Modulel

cons poox_10:=[[103.44661437,177.778225757,50],[0,-0.130%526192,0. 991444861 ,0], [0,
[[72.510676622,169, 594384086, 30], [0, -9.13 91444861,0],(0,-2,
ConST a 0:=[[108.824438228, 2. 316617103, 30) 92,0.991444562,0),[90,-2
CONSY targer pBox_48:«[[139.760375977,40.5,30],(0,-0.130526192,0.991444861,0),(0,-2,1,0],(9
PROC Path_ox()
plox_10, LT ine, Pen_TCP\WObY

e, Pen_TCPAWOb]
fine,Pen_TCP\WOb]
,Pen_TCP\WOL 3
e, Pen_TCP\WObY : =iob§_Box;

ENDMOOULE

5. In the Simulation tab click the Play button. The robot will now execute the RAPID
program.

2.3.5. Adding a start and home position

Overview
To be sure that the robot can execute this linear path we will add a new target which we will
use as an approach/depart target. As the path, so far, only consists of linear instructions
problems will appear in situations where the actual position of the robot makes a linear
movement to the first instruction impossible.

Adding an approach/depart target

1. Inthe Paths&Targets browser select copy from the pBox_10 context menu. Then click
Paste from the Wobj_Box context menu.

2. Rename the target to Appr_Box.
3. Select Appr_Box and click Set Position from the Modify tab.

*, Set Position
4. Set the reference to Local and move the target -150mm in the Z direction. Press Apply.
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“Set Position: Appr_Box ¥ X
Reference
[Lccal v]

Position X.Y.Z (mm)

0.00 =(0.00 =|-150.00 =

Orientation (deg)

0,00 =(0.00 +1/0.00 =
[ Aoy J[ Cose |

5. In the toolbar for active templates, change to MoveJ and set the parameters as below.
Mowvel » * w300 » fine » Pen TCP ~ Y“WObj:=Wobj_Box -~

6. Select the target Appr_Box and then add it to the top of the path.

|m| @ Cornvert Target-
Path_Box P <First>
<last>

o) Pans | moveipsoio |

B MyStation_10°
--]_J Station Elemg
BE:' IRB1600_Skd Movel pBox_30
E|3—_f_=| T_ROB Movel pBox_40
"uﬂ Toolg Movel pBox_10
B]Bg Workooeers o rangers
@ wobjl
BE Wobj_Box
[ Wobj_Box_of
(3 pBax_10

Movel pBox_20

7. Change back to MoveL as active template.
Movel » * w300 = fine » Pen TCP ~ "“WObj:=Wobj_Box ~

8. Repeat step 6 but now add the instruction last in the path.
- Path_Box

f@ Maved Appr_Box

ﬁ Movel pBox_10

ﬁ Movel pBox_20

ﬁ Maovel pBox_30

ﬁ Movel pBox_40

ﬁ Movel pBox_10

ﬂ Movel Appr_Box

Note that the yellow triangle warning appears on the new instructions. This is because no
axes configuration is set yet.
9. Select Path_Box and click Auto Configuration from the Modify tab.
o,
/e
Auto
Configuration

10. Select the first configuration in the list and click Apply. The selected configuration will
now be set to the first target and calculated for the others.
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-
Select Robot Configuration

Configurations

¥
Cg2 (0.0.-1.1)
Cfg3(0-10.2)
Cfg4 (0.1.2.3)

[ Include Turns

Joint Values

Previous Current
J1:23.74 J1:23.74
J2:-12.87 J2:-12.87
J3:23.39 J3:23.39
J4:-102,82 J4:-102,82
J5:39.93 J5:39.93

J6: 106,53 J6: 106,53
Cig: (0.2.1.0) | [Cfig: (0.-2.1.0)

o) [Cooea ] |

Now we will also add a Home position that we will place in a separate path.
11. From Home tab, create a new empty path and rename it to Home.

0o TeachTarget o
o2 B 8 iz

— g Teach Instruction ':4?:‘ : Flath
Path  Cther MultiMove Euﬂ 5

@ Empty Path
@"ﬁ For creating a new paththat is empty of
instructions.

12. In Home tab, select Jump Home from the context menu of the robot. The robot will

now reset the axes to default values.
13. From the Modify tab, select Mechanism Joint Jog.

ﬁ Mechanism Joint Jog
14. Jog the robot according to the screenshot below.
y "Jointjog:lRBIGOCl_S_lzﬂ_(ll v X

-180.0 50.00 18
130,00 13

20.00

L7 RV RV LV RV RV

0.00
-115.0 30,00
-400.0 0.00
CFG: o000

TCP: 42321 504,36 82857
Step: |1,00000 2] deg

Tip!

Click the separate boxes for each axis and press space on your keyboard. Now you will

be able to write exact values.

15. Change active work object to wobj0 from the Settings group in Home tab.
16. In the toolbar for active templates, change to MoveJ and set the parameters as below.

Mowel = * w300 ~ fine ~ Pen TCP ~ “WObji=wobjl -

17. In Path Programming group of Home tab, click Teach Instruction.

g Teach Instruction

A new target will now be created in wobj0 and a MoveJ instruction will be added to the

new Path. Press yes on the message that follows.

ABB RobotStudio &

‘-ﬁ-‘ Default 'wobj0' is about to be used. It is recommended to change this value.
ar Do you want to continue with the operation?

[ Den't show message about this again.
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18. Rename the new target to HomePos.

-] wobij0
9...[53 wobj0_of
H (@) HomePos

@ Maovel Appr_Box
B Movel pBox_10
B Maovel pBox_20
B Maovel pBox_30
B Movel pBox_40
B Movel pBox_10
B Movel Appr_Box
=R, Home

L @ Move) HomePos

19. To transfer the new instructions to the virtual controller, click Synchronize to VC from

the RAPID tab.
O AN R

M Home Modeling  Simulation Controller | RAPID AddIns

T =2==8 B §
== FFE 5
Synchronize . Format | Snippet Instruction |t
- v S35
e ] Synchronize to VC... SE
/'Ccntlcllel t'FiIes é Forsynchronizing anopenstationto a
. virtual controller.
Curmrent Station 2 ?‘Lﬂ o
4 1 IRB1600_5kg_1.2m_1 Synchronize to Station... o, 5 |
- Forsynchronizing a virtual controller to
i Configuration annnan chatinn

20. Make sure everything is selected and then click OK.
21. Save the station as MyStation_12.

Tip!

Note that synchronization can be done in several ways. The Synchronize button appears
in both the Home and Rapid tabs. Alternatively right clicking on either the system or a
particular path in the Paths&Targets Browser on the Home gives you this same option.
FOTN B ARl 1/ B

M Home Modeling Simulation Controller RAFID
@ P Jo WL & A

ABB Import Robot Import Frame | Target Path Cther | &

Library~ Library~ | System~ | Geometry~ = =
Build Station Path Prog
Layout " Paths&Targets v X ||/ myDeburStation:Viewl X|
E]m}fDehunSiation* B il
[ Station Elements -
[] IRE140_dehusr

@ Synchronize to VC.

_i Synchronize to Station
For synchronizing an open station to a virtual controller. ]

O Restare F r
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2.3.6. Using the Rapid Editor for basic adjustments

Overview

In this section we will look into how to use the Rapid Editor for basic adjustments of our
program. We will also step through each instruction one by one. Later in the course we will
learn how to use the more advanced features for debugging and editing.

Rapid Editor
1. Open the station from the last exercise (Mystation_12), unless it is already open.
2. In the Rapid tab, expand the tree structure and double click Modulel as shown below.

[-?q Home Modeling Simulation Controller RAFID Add-Ins

ol

i i EE =2 s+ 2 Lj ﬂ Guick find a E T RAPID Tasks
o . . - Go to line [@ Run Mode ~
Req R Synchronize Format Smppet Instruction Find / Apply
________ . PREEYFY Jump To - Replace - - §JProgram ~
Edit (] Insert Find Controller
Controller | Files = X mystation12Viewd ) 1RB1600_Skg_1.2m (Station) X |
Current Station ~T_ROB1/Modulel* x|
4 ] IRB1600_Skg_1.2m 1 MODULE Modulel
i Configuration 2 B CONST robtarget pBox_1@:=[[183.44661437,177.778223757,30],[0,-0@.13852
{Z] Event Log 3 CONST robtarget pBox 28:=[[72.51@676622,169.59484686,38],[0,-8.138526
2 110 System 4 CONST robtarget pBox_3@:=[[108.524438228,32.316617183,30],[0,-@.13852
- ’F vs! 5 CONST robtarget pBox_48:=[[139.768375377,48.5,30],[8,-8.138526192,8.9
“ ‘U_Ffﬂp‘D 6 CONST robtarget Appr_Box:=[ [183.44661437,177.778223757,180], [0, -0.138
4 37 _roe1 7 CONST robtarget HomePos:=[[423.210991524,584.363219574,828.57865573],
Program Modules -IPROC Path_Box()

g
i CalibData 9 Movel Appr_Box,v3e@,fine,Pen_TCP\WOb]:=Wobj_Box;
a i Module1 2} Movel pBox_1@,v36@,fine,Pen_TCP\WObj bj_Box;

Movel pBox_28,v30@,fine,Pen_TCP\WObj:=Wobj_Box;

- ”"T"E 2 Movel pBox_3@,v388,fine,Pen_TCP\lOb]:=Wobj_Box;
[5ilen) 13 Movel pBox_4@,v300,fine,Pen_TCP\WOb] : =Wobj_Box;
[&] Path_Box 14 Movel pBox_1@,v38@,fine,Pen_TCP\WOb]:=Wobj_Box;
ystem Modules 15 Movel Appr_Box,v30@,fine,Pen_TCP\WOb]:=Wobj_Box;
\j BASE 16 | ENDPROC
‘@ user 17 EIPROC main()

18 Path_Box;

19 ENDPROC

@ [IPROC Home()

21 Movel HomePos,v388,fine,Pen TCP\WOb]:=wobijd;
22 ENDPROC

26 ENDMODULE

3. Click in the main procedure and add a call to the Home.

L2 PIOVEL PP LGRSy WDy L LISy P2 1T WAL |« —W0dL ) LA g
16 ENDPROC

17 [ [EIPROC main()

18 H|

;-j d &+ handler_type _
- iy Home PROC Home( )
21 FProc-romery
22 Movel HomePos,v3@@,fine,Pen_TCP\WObj:=wobije;
23 ENDPROC
24
25

Note the IntelliSense as you start to type. The return key will add the highlighted
instruction/procedure.

4. Change the speed to v1000 in the HomePos instruction.
MowveJ HomePos ,, fine, Pen_TEE‘"-.I-.I'Dbj r=wob]0:
5. Click Apply changes.
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Ins
i i - = e &=
Quick find | 4 E T RAPID Tasks =
Go to line i Run Mode - =
[ - Find / Apply ) Start "~
Jump To - Replace + | §]Program - (=
Find Controller
L2m (Station) X Apply changes
Applies the changes to the module in f——
the program editor to the system and
: pBox_1@:=[[1@83.44681437, also checks the program. 192,@.99
. pBox_2@8:=[[72.51@676622, 42,8.991

: pBox_3@:=[[185.824438228,32.316617183,308],[9,-0.138526192,8.99

- mRAv AG--TT120 760275077 A © 201 Ta

6. Confirm the change by clicking YES.

ABB RobotStudio

=2

-G 12RCIRTOY 4 aO01TAAARERT

7. To be able to see both our graphical view and the program, click New Vertical Tab

Group by right clicking the editor tab.

" T_ROBL/Mo!
— . Close

El Rename Tab

New Horizontal Tab Group

[T R ST

Mo
Mo

oP

Full Screen

-
s @ W oe

New Vertical Tab Group

[[103.44661437,17
[[72.518676622,16
[[108.824438228,3
[[139.768375977,4
E[[103.44661437,1
[[423.218991524,5

Pen_TCP\WOb] : =Wob!
en_TCPYWObJ : =Wobj

Close all editor windows

ok
[

TTMOVET PEOX W, VIPE, TINE, Pen_TCPAWOb] =Wobj T

Bn_TCP\WOb]: =Wobj| _}

8. In the Virtual Controller group of the Controller tab, open the Control Panel and

change to AUTO mode and push the Motors Button.

2 i Edit System
2 &i Editsy
- Task Frames
Control Operator %‘L: _
Panel Window | g Ccoder Unit

Virtual Controller

Tip!

IRB1600_145 (Static v

/'Contlol Panel
IRB1500 145 Control Panel

Operation Mg Auto-Hide

@ Auto Float

) Manual Switch Style

Manuzl Full Speed

o~
7

[

Push Mators Button

ey
o

Click the = button up in the right corner to switch style of the Control Panel.

9. Back in the Rapid tab Set the program pointer to the main routine
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@ ) o

Start  © Stop Check  Program Breakpoint RAPID
[;—E Step over Program | Pointer - ~ Profiler =

Test and Dell show in Editor

~ O Go To Program Pointer [

« || Follow Program Pointer
Set Program Pointer
Set Program Pointerto Maininall tasks

Set Program Pointerto Cursor

L e o B o 2 e

Set Program Pointerto Routine

. . %= Step in
10. Use the Step in (F11) function to step through the program.

As we now have done changes to the program directly in the virtual controller, we need
to synchronize the changes back to the station.

11. While still in the Rapid tab, click the lower half of the Synchronize button to reveal the
Synchronize to Station feature. Synchronize to the station.

m Home Modeling Simulation Controller RAFID

Format | Snippet Inst

Access sert

Synchronize to VC...

“Controller | Files é Forsynchronizing anopenstationto a

Curent Station virtual controller. -]

4 [':] IRB1600_5kg_1.2m Synchronize to Station...

ol
_ For synchronizing a virtual controllerto
i Configuration é LT R

i=] Event Loa
12. In the dialog, check the top node so that everything get selected and press OK.

Synchronize to Station

Mame Synchronize Module Local Storage class  Inline
I IRB1600_5kg_1.2m
4 ¥4 T_ROB1
4 [§ ToolData
[#] Pen_TCP CalibD: FERS
a [EE WorkObject
g wobj_Box CalibD TASK PERS
4 [ Paths & Targets
& Home Maodule
& main Module
& Path_Box Module

[ oK | [ cancel ] H

13. In Simulation tab, click the Play button. Note that the robot now first go to the Home
position we added to the main procedure from the Rapid Editor.

b
Play
14. Save the station as MyStation_13

15. Save the station as a Pack&Go from the Share section of the File tab. A Pack&Go file
will include all data required to restore the station and system so this is the recommended
way of saving a project when finished or when moving to another PC.
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LW Pack and Go
': 7 Creates a package of the active station including virtual controllers, libraries
,‘_,2 and additional option mediapools.

2.3.7. Simulation settings

Overview
In this section we will look into the RobotStudio options for simulation settings. The
Simulation speed setting allow you to set the simulations speed relative the real time. This can
be useful when having longer simulations where you want to save time running through the

simulations.

RobotStudio Options
1. Open the station from the last exercise (Mystation_13), unless it is already open.

2. From the File tab, click Options.

i—» Options
3. Go to the Simulation section and click Accuracy and check As fast as possible. Then
click OK.
f Accuracy
Simulation speed
Simulation speed relative to real time.
100%
Simulation timestep
Specify approximate simulation timestep. Exact step depends on
controller configuration
24ms {}
[Accura oy s Apply Reset Default
Conca |

4. Press Play from the Simulation tab to run the simulation again. Now note that it will run
through the simulation in a much shorter time but the resulting process time will be the
same.

5. Go back to Options and uncheck As fast as possible again.

Learn more
Click the Help button d in the top right corner of RobotStudio.

See the help section for information about

Options RobotStudio Options

2.3.8. Saving the robot program

Saving the robot program
1. Inthe Rapid browser, select Save program As from T_ROB1 context menu.
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2.

4 qj RAPID ||

Synchronize to VC..

Byl
3 i Synchronize to Station..
j Load Programi...

[ | save Program As..

= Rename Program..

Delete Program

Mew Module..

Load Madule..

JWE %

Active

45 | startTask

Go To Maotion Painter

« | Follow Program Pointer

R.__l Adjust Robtargets..

In the folder \Courseware\RAPID Programs save the program as BoxProgram_1.

Summary

Now we have created a robot program that can be loaded to a real robot. The saved modules
can be viewed or edited using the Rapid editor or any text editor.

Basically, our program exists in three independent versions now:

In RobotStudio, where the positions and motion properties are saved in the path.

In the virtual controller, where it is stored in the controller’s program memory just as on
a real controller.

As files on the hard drive, which we saved from the virtual controller through
RobotStudio.

2.4. Local Origin

Overview

In the next three exercises we will work with the same station but with another tool and work
piece loaded. The tool will be created from a CAD file using the tool wizard. We will also
work with a new work piece which will require some changes to the station, concerning
frames. We will start with looking into Local origin.

Each CAD file has its own local coordinate system called Local origin. In this exercise we
will explain why this coordinate system has big impact on many operations in Robot Studio.
We will import a CAD file for a tool that was saved in a way that we need to modify its
coordinate system to be able to use it in our simulations.

Tool wizard

1. From the Share section in the File tab select Unpack & Work and unpack the file

TaskFrame.rspag from Courseware\Stations.

2. In the Select the directory where the files will be unpacked field click the Browse

button.
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3. In the dialog browse to \MyDocuments\RobotStudio\Courseware\Stations\ click New
Folder and name it myBasicStation.

Select Folder

Pq

@\/ <[] <« RobotStudio + Coursewsre b Stations b - |&?| [ search Stations ol

Organize + New folder 3= - @

i Name Date modified

[ Favorites
Bl Desktop
4 Downloads

myBasicStation 2011-05-05 08:53

[ Favorites
% Dropbox

| Recent Places

il Libraries
3 Documents
rJ“- Music
)| Network
=/ Pictures
ol Projects
E Videos

18 Computer - 4 1 ¥

Folder: myBasicStation

Select Folder I [ Cancel

4. Click the Select Folder button.

Unpack & Work

Select package

Select the Pack & Go file to unpack
ders"Documents Robot Studio\Courseware'\Stations Task Frame rspag Browse...

Select the directory where the files will be unpacked

‘ndersh\Documents' Robot StudioCourseware\Stations myBasic Station

[ Cancel H < Back ][ Mext =
Click the Next button.

5.

6. Check the controller system dialog and click the Next button.

7. Click the Finish button.

8. When finished, click the Close button.

9. Import the geometry SpintecTool.sat from the Courseware folder.
G b o8 Fm R

Courseware ¥ |Courseware

Locations... ] Box ] cartront

& Growse for Geometry..  Ctrl=G
] InFeeder ] propeller
‘ ] robot stand ] SpintecTool

A geometry representing the tool is now imported to the station and placed with its local
origin in the zero point of the world coordinate system. As the local origin on this
specific part is not placed in the attach point of the tool you will see the offset between
the coordinate system and actual CAD part.
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Attach to Robot

To show why this can be a problem we will attach the tool geometry to the robot.

1. In the Layout browser right click the SpintecTool and on the context menu point to
Attach to and select the robot.

Tip!
Drag&drop is often easier when using the Attach command.

2. In the Update the position dialog click Yes.

Due to the definition of the local coordinate system of the part, you get an offset of the
tool. This is what we now have to fix.

3. In the context menu of the SpintecTool, select Detach.

Setting the Local Origin
1. Make the robot invisible by un-checking Visible from the context menu.
2. In graphics, zoom so you get a good view of the tool.

3. Select Selection level Surface and Snap mode Center.
CEHEANRFON BO -~ A
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4. In the Layout browser right click the SpintecTool and select Place. In this case we will
place the object by one point.

5. Make sure the pointer is in one of the Position boxes and then click the surface as in
picture above.

“Place Object: SpintecTool ¥

Reference
| World - |

Primary Point - From (mim)

500.00 =(500.00 +(0.00
Primary Point - To (mm)

0.00 10,00 10,00

&I

il

Translate along these awes:

X @Y [z

[ Aooly [ Cose |

Tip!
To avoid clicking on the floor, go into RS Options and make the floor invisible.
Options* ,
Editor s
Rapid Appearance
Synchronization Backaround color
Mechanism ° From colar theme Bl Gradent
Virtual Controller (@ Station color: -
Authentication Color l:l [#] Transparert
Terminal
Show LICS
Graphics Frame [@Grd
Renderer 1 % fmm) ¥ fmm)
(REaEnces | oridspace 100000 2] [1o00.00 2
Performance
eenavior Show coordinate system
Geametry Show navigation and selection buttons
Simulation
Collision N mey [ Resm | [ ot |

6. Click Apply. This will move the SpintecTool to RobotStudio world zero.
7. In the Layout browser right click the SpintecTool and select Rotate. In this case we will
rotate the object about the world coordinate system by 90 degrees. Click Apply.

" Rotate: SpintecTool T X

Reference
Word ~|

Rotate around x, v, 2
0.00 +10.00 +10.00

Axis end pointx, y, Z

0nnn = |lq iy » o
U = |U. U Sl LIALY

Rotaticn (deg)
30| sl @ OY ©Z

|

At this point if we were to attach the tool to the robot it would still not go to the correct
position as the attachment point reference is still the local coordinate system of the part.
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In the next steps we will adjust the local coordinate system to match the position of the
model.

8. In the Layout browser right click the SpintecTool and select Set Local Origin. You will
notice in the dialog box the following values.

Set Local Origin: SpintecTool T x

Reference

| Word -
Pasition XY .Z (mm)

-500] 2ll0.00~ =1-500.00 :
Onentation (deg)

90.00 +[0.00 =10.00 =

We will now correct these values to coincide with the corrected CAD model by changing
all values to zeros. Click Apply.

Set Local Origin: SpintecTool T X

Reference
Word -

Position X.Y.Z (mm)

0.00 = |0.00 = 10,00 =

Orientation (deg)

0.00 =i0.00 = 10,00 =
_foply [ Cose |

The coordinate system is now moved to coincide with the actual position in the station
which also happens to be the attachment point of our tool geometry.

\
g /

9. Attach the tool geometry to the robot to see the difference. Now it should attach
correctly.

10. Detach it again.

Exporting the Geometry

Now we will export the geometry with a new name for later use.
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11. In the Export group of the Modify tab which is visible after selecting SpintecTool in
the browser, click Export Geometry. (Also available from context menu.)

L=

Export
Geometry

Export
12. In the Save As dialog change the name to mySpintecTool.
13. Click the Save button.

) Save As -— — i

@v-vl + Jahnberg, Anders » My Documen ts + RobotStudio » Courseware » Geometry b + [ 3 ||| Search Geometr o

Organize ¥ New folder = @

) RobotStudio
Geometry

% Courseware

File nsme: | mybpintecToolsat -

Save as type: [ACIS R21 files (*sat) -]

14. Make the robot visible again.

Learn more
Click the Help button @ in the top right corner of RobotStudio.

See the help section for information about
Introduction Definitions and overview of the geometry and
>Terms and Concepts library system in RobotStudio.

>Libraries, geometries and CAD files

2.5. Creating a tool

Overview

In this exercise we will create a tool from the CAD file saved in previous exercise and save it
as a library component. To do this we will import a geometry representing the tool. From this
geometry we specify a Tool Center Point (TCP) and some other parameters. When the tool is
finished we will save it as a library component and attach it to the robot.

Preparing the geometry

Note! After creating a tool the geometry will no longer be editable and cannot be used for
creating tools again. This means that it is a good practice to make a copy or export the
geometry to file before creating the tool, if you do not already have one.
1. Unpack the Pack&Go file TaskFrame.rspag from Courseware\Stations unless the
station is still open.

2. Import the geometry mySpintecTool.sat from the Courseware folder unless it is already
imported.
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A geometry for the tool is now imported to the station and placed at the origin of the
world coordinate system. Note that this is the geometry we fixed in the local origin
exercise. If necessary there is a correct copy in the Solutions folder.

3. Inthe Layout browser right click the robot and uncheck Visible.

Click in the Graphics to remove the red marking and the robot will now be invisible and
you can see the tool on the floor. In the Layout browser the node for the robot is marked

with a magnifying glass & indicating that it is not visible in the Graphics window

Creating a reference frame
To simplify the later TCP definition we will start by creating a reference frame.

1. Zoom and rotate the station so that you get a clear view of the tip of the tool. It is
important that you see the circular front of the tip clearly.

L

2. On the Home tab click the Frame drop-down and select Create Frame.

? @ ¢( |j EﬂTeachTarget
@ nstruction

Frame Target Path Cther —‘I

7 t:: Create Frame —
For creating a genericframe.
k‘ Frame from Three Points

For creating a frame from two points on
the X axis and one pointon the'Y axis,

3. In the Graphics wmdow select Surface Selection level and Snap Center.

MBS r. 3r a8 WL [ —

ChlgFAEs v BE

4. In the dialog click in the Frame Position field and then in the Graphics window click on
the tip surface.

46



Learning the basics

The snap goes to the center of the surface as our selection level and snap mode.
5. Click the Create button.

| y

As we did not define an orientation it mimics the world coordinate system. Now we will
use the graphics to get the angle of the tool.

6. In the Layout browser right click Framel and select Set Normal to Surface.

=N Frame_1 | |
¥ | cut Ctrl+ X
53 | Copy Ctri+C
View 4
15° | Setas UCs
“ | Set Position..
+_ ¥ Rotate.
AL | Place »
A SetMNormal To Surface

7. In the Set Normal to Surface dialog click the top field and then in the Graphics window
click the tip surface.

8. Click the Apply button.
|~ Set Normal to Surface: Frame_1 %

(Face) - mySpintec Tool -
Approach Direction

OX OY @2

OX OY ©-Z

[ Project Point on Surface

Offset (mm)
Crosn [ ome ],
Since the default definition of the approach direction is positive Z it points out of the
surface.

Creating the new tool
Now that we have both graphics and frame we will use these to create a tool.
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9.

In the Mechanism group of the Modeling tab click the Create Tool button to start the
wizard.

-~

Create
Teool

In the Create Tool wizard in the Tool Name field enter mySpintecTool.

To select a part click the Use Existing button and in the drop-down list select the
mySpintecTool part.

Type in 3kg as mass.
In the Graphics window select Part Selection level and Snap Gravity.

WFEE %0 BONNYOL X /]
In the Create Tool dialog click in the Center of Gravity field and then in the Graphics
window click the tool graphics.

Create Tool &J
Tool Information (Step 1 of 2)
Enter name and select thepart associated withyourtool.
Tool Name:
mySpintec Tool
Select Part:
@ Use Existing Use Dummy
mySpintec Tool -
Mass (ka) Center of Gravity (mm)
3.00000 S 4719 </0.00~ Sl73.19~
Moment of Inertia L, ly, [z (kgm?)
o] <]0.00000 +]0.00000
Help Cancel < Back Next =

Note that snap gravity assumes that the object is of the same density when calculating
the center of gravity. You can also type in moment of Inertia but there is no RobotStudio
functionality for this so you have to get the data externally.

Click the Next button.

In the TCP Name field enter tSpintec.

This is the name of the tooldata that will be used in RAPID

In the Values from Target/Frame click the field and then on Frame_1.

10. C|ICk the large arrow [->] button to add the TCP.

Create Tool Léj

TCP Information (Step 2 of 2)
MName and positionyour TCP(s ).

TCP Name: TCP(s):
tSpintec tSpintec

Values from Target/Frame

Frame_1 -
Position (mm)

N7 3000 3122964~ =

Orientation (deg)

000 [23so-  ZHooo i [ Edit

Help Cancel | | < Back ” Done |
L
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11. Click the Done button.
] 'La].rcut 'Mndeling
E’_; TaskFrama™
+§§' IRB1600_5_120_ M

+Jﬁ' WorkFiece
oY
- L= Frame_1
In the Layout window we can see that the geometry part has been replaced by the tool
mechanism. But that the frame remains.
12. In the Layout browser right click the Frame_1 frame and select Delete.

Saving the tool as a library component
Saving the tool as a library component makes it available for use in other stations as well. It
also means that if you update the library then all stations using the library will be updated
the next time you open them.
1. Inthe Layout browser right click the tool mySpintecTool and select Save as Library
from the Modify tab.

-

Save As
Library

2. In the Save As dialog enter \Courseware\Libraries\mySpintecTool.
al_'f my Spirtec Tool
Note the small floppy disk that shows that the tool now is a library file.

Attaching the tool to arobot
1. Right click in the Graphics window and select View All.
The station now zooms out so that all objects are visible.
2. In the Layout browser right click the robot and make it visible again.

3. Attach the tool to the robot.
ﬁ Home Modeling Simulation Offline Cnline

. Set Position A_¥ Rotate @ @
Place ~ 2y Copy Orientation V| De
"rc_ ) SEE ) Attach | Detach Modify
oIy, SEL LOCA gin PRl rientatio to Mechanism
Position IRB1600_5_120_01T_ROBL
| Layout | PathsaTargets | IRCS_Control-Modue
j; TaskFrame Table
+§ IRB1600_5_120__01
H WorkPiece

i IRC5_Cortrol-Module
g Table

+j WorkPiece

449 mvSointecTool
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4. In the Update the position dialog click Yes.

| 8

The tool is attached to the flange of the robot.
Toaol tSpintec -

5. Save the station as \Courseware\Stations\MyStation_NewTool.rsstn.

50



Learning the basics

2.6. Task Frame

Overview

Now we have created a new tool that we will use when executing the path on the new work
piece. Working in RobotStudio requires understanding about several different coordinate
systems. In this chapter we will learn how to work with the Task Frame. As these concepts
will follow through the whole training materiel, it is very important to understand the
differences between these, as mentioned below.

S
RobotStudio World Coordinate System (RS-WCS): The world coordinate system
represents the entire station or robot cell in RobotStudio. This is the top of the hierarchy to
which all other coordinate systems are related.

Definition! 1 y

Baseframe (BF): Eachrobot in the station — both in RobotStudio and real word - hasa
base coordinate system which is alwavs located at the base of the robot.

Taskframe (TF): Taskframe represents the origin of the robot controller coordinate
system (RC-WCS) in RobotSmdio. On multimove systems, taskframes help to originate
different tasks on each of which different robots can operate ind ependently.

The below picture shows the difference between baseframe and taskframe_In the left
picture, the taskframe is located at the same position as therobot baseframe_In the right
picture, the taskframe has been moved to another position.

RE-WCE! Waorld Coordinate Systam in RiobatSludio

BF: Robol Basalrams
TCF: Toal Center Point A z
P Robol larget

TF: Taskfrarme
Wabj: Workobject

M

Here vou can see how a task frame in RobotStudio environment is mapped to the robot
controller cocrdinate systemin the real world, e.g. in a shopfloar.

RobotStudio Robot Controller
(virtual world) (real world)

REWCS:,  Waorld Coordinate System in RobotZiudio RCWES;  World Coordinate Sysbem m the real world

Z

|

|

:
M“ Y I

TER | Ok

z

— .
REWEE Ry T

o1



Learning the basics

Moving the TaskFrame

1. Open the station from the last exercise (MyStation_NewTool.rsstn), unless it is already
open.

As we can easily see in this station, we will not be able to execute the path on top of the
work piece without moving the robot. This can be done on two ways; either by moving
the BaseFrame of the robot or moving the TaskFrame of our controller. To avoid
BaseFrame values in the controller we will change the TaskFrame which is the
recommended way. The recommendation is to only modify the BaseFrame values when
required, such as in MultiMove Systems or working with external axes. Later in the
course we will see situation where this is required.

2. Import the geometry Stand.sat from the \Courseware\Geometry folder.

3. Inthe Controller tab select the system and click on the Task Frames button.

K_L-‘-' Task Frames
4. In the Position XYZ fields enter 0, 0, 600 with world as reference.

/'Modify Task Frames : IRB1600 Skg 1.2.. [ v X

Meodify all Task Frames relative the RobotStudio
Station world.

Reference

Word -

Pasition X, ¥, Z

0.00 210,00 </600.00 =

Orientation

0.00 210,00 210,00 =
L Aesy || Cose |

5. Click on the Apply button.

6. As you do not want to have an offset to the BaseFrame, answer Yes on the question
“Do you also want to move the base frame(s)?”

ABE RobotStudio l"""""-l

7. As a workobject including targets is pre-created in this station which we do not want to
move the same distance, answer Yes on the question “Do you want to keep the
positioning of all stationary RAPID objects? ”
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r Bl
ABB RobotStudio L‘—J

Making thefinal adjustments

Now we will make sure the robot can reach the targets and run auto configuration to set
suitable axes configurations

1. Activate View Robot at target and step through all the targets in the workobject,
obWorkPiece.

&I IRB1600_5kg_1.2m_typeA
=-13 T_ROB1
{3 Tooldata
=-{8F Workobjects & Targets
B wobjl
5[5 obWorkpiece

#) t_WorkFiece2 Inline
{8 t_WorkPieced 8 | Add to new path
@) t_WorkPieced +8 | 144 t5 path
@) t_WorkPiece!

@ t_WorkFiecef - .
. @ t WorkPieceT @  MovetoWorkobjec b
@) t_WorkPiece8l 23 | Copy Ctrl=C

@ t_WorkPiece3 e |
. @ t_WorkPiece
--f) t_WorkPiece 1 "= App

@ t_WorkPiece 1 View »
- @ t_WorkPiece| 155 | et 25 ucs
i) t ViokPiece %) | ViewIoolatTarget b

--f@) Approach =
[ Paths &) viewRobotatTarget

5
% | CopytoWorkobjed B

Ey  CopyOrientation
&+ raten

2. As all targets seems to be possible to reach, de-activate View Robot at target again.
3. Set MoveL as active template from the toolbar with parameters as below.
Movel » * w300 -~ z1 - tSpintec » "“WObj:=obWorkpiece

4. Multi-select all targets and add them to a new path by clicking Add to new path from the
Modify tab.

+£ Add to new path

5. Add the Approach target also as first instruction. This time, set MoveJ as active
template.

Mowvel » * w100 » z1 - tSpintec » “WObj:=obWarkpies -
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Inline

Add to new path

Add to path 3
‘% | CopytoWorkobjedt b f

<First=

a Movel t_ o

a Movelt_ <Last>

o Path_10

E_j Moved Approach

B Movel t_WorkPiece10
ﬂ Movelt_WorPiece20
ﬂ Movel t_WorkPiecedl
B Movelt_\WorkPiece4D
ﬂ Movelt_WorkPieces0
B Movel t_WorkPiece®D
ﬂ Movel t_WorkPiece7
ﬂ Movel t_WorkPiece20
B Movel t_WorkPiece50
{8 MoveLt_WorkPiece100
-] Movelt_WorkPFisce110
{8 MoveLt_WorkPiece120
-{f] Movelt_WorkPiece130
B Movel t_WorkPiece 140
ﬂ Movel Approach

6. Run Auto Configuration to set the axes configurations. Either from the context menu of
the path or the Modify tab.

A~ i
? B | Sot ac active

..... Movel HIF | Set as active
----- Mave ¥4, | Synchronize to VC..

Insert Move Instruction..

Insert Action Instruction..

..... Move d6 | Cut Ctrl=X
----- Move B3 Copy Ctrl=C

..... Movel View N t
..... Move _,
M ess Move Along Path ¥
..... vl
_____ Movel Check Reachability
----- Move] Configuratiors b |2, AutoConfiguration

7. As configuration for the first target, select (0,0,-1,0). Press Apply. Now the
configurations for the rest of the targets are calculated.

8. Now use your knowledge from earlier parts of this course, to setup and run a simulation.
You need to first synchronize the path to the VC and then setup the simulation.

9. Save the station as MyStation_NewPath.rsstn.

Learn more
Click the Help button @ in the top right corner of RobotStudio.

See the help section for information about

Coordinate Systems The different coordinate system used
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