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1. Courseware

1.1. Coursewatre 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.zip
file.

1. Right click the RobotStudio Courseware.zip file and select WinZip and Extract to.

2. In the Zip Self-Extractor dialog, browse to where you have your My Documents folder
and select the RobotStudio folder.
i
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3. Click the Unzip/Extract button.

Setting the RobotStudio User Project Folder
4. On the File tab click Options.
s Options
S. 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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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:

[oorn -
| L »!| L » lahnberg, Anders » My Documents » RobotStudio » Courseware » - I‘,H Search Courseveare p‘
- = = T = weeer
i
Organize ~ New folder = - (73 —l
« ) RobotStudio Name
4 Stations | 4 Geometry
. Courseware W) & Libraries
= A RAPID Programs
45X Favorites ! 4 Stations
MR Desktop h . Systems
3 Downloads | 3 Select a file to preview.
‘.:; Recent Places
# _4 Libraries
|
I?'] Documents
J Music
i) Pictures
B videos R P Tv—| &
File pame: - [Suhop files (*.rsstn) v]
[@) Load Geometry | Qpen I Cancel

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 6.0x > RobotStudio
to start RobotStudio.

2. In the File tab, click Open.
Lo ]
7 Open
3. Browse to the folder \Courseware\Stations and open the station Exploring.
i (=)
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The main parts of RobotStudio window
The picture on the next page shows the main parts of RobotStudio:
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ny_Exploring - ABS Robotstudio 6.0101 (64-bit)
o 6

2,130 3kg 550w} — D@ Theves

wonc

- & & shompade
oo AN w QINGL | TS e e

== [ Decamens —————————— 7

|| @ stmon  Semen  Brouse

Thom @2 1991 vorm AL e - Tme ey
£/ 6B_120_ g0 50 CSTc) 11016 AT 1068 W queznd MEBARRT  Evetog

575 T0_ 3450 (Stak) 10071 - bdeern ON cmm I RS Eeedlog

P e w— o takcon e e Mot~ s s 10423 656 % 00 (N ————— 9

I 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
functions 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 Tools, Conveyors, Smart Components and 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)

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 lists specific commands for that object type.
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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 program 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 can monitor values of dynamic properties and 10
signals in Smart Components.
Note: Depending on main tab, different windows will show.

) 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.

resr . 3r e | Iy [ YE AT T; ® 3
‘C‘ ‘u‘ ‘W‘E& Lsa Lkls-*‘:"a ﬁgl‘;" 3 X

Part Selection

Forselecting 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.
EEES K= BONNYOL R a8
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.

] Reveh &

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.

Q %"3 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

-
n

Rotate the station

@

Pan the station

)

Zoom the station

}]

Zoom using
window

Select using
window

Use the keyboard /
mouse combination

i

CTRL + SHIFT +

i

CTRL +

s

CTRL +

iy

SHIFT +

0

SHIFT +

3

Description

Just click the item to select.
To select multiple items, press the SHIFT key
while clicking the new items.

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.

Press CTRL + the left mouse button while
dragging the mouse to pan the station.

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.

Press SHIFT + the right mouse button
while dragging the mouse across the area
to zoom into.

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 as a user to create a document gallery in order to easily access your 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 X
(") Station (@) Search
(") Browse Locations...
Search P v ¥

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

Locations ~| Add ~| Remove E
Name File System H Filter Gall.. Sear.
ABB Library File Syste.. [Program Files (x86)]\ABB Industrial IT\.. *rslib Fiat Yes
User Library File Syste... [User Projects]\Libraries *rslib Menu Yes

|| User Geometry File Syste.. [User Projects]\Geometry *satigs.. Menu Yes
RobotApps Online https:/jrobotapps robatstudio.com/api/.. *rslib*zip None Yes

oo J[  tew. ]

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

locstonNome  Cosoliae.

Path C:\Users\CASTKEL \Documents\Robot Studio\Coursewan | __ |
Fiter mibcrom .
Cache files from network

[¥] Show as gallery in the anﬂl.bmy '] menu
Style @ Fat ) Recursive i
[¥] Include when searching all locations I
" [T} Package (rspak) installation source t

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

Locations » Add Location ~ Remove Edit
Name Type URL Fitter Gallery Seach 4
User Library File System [User Projects]\Libraries *rslib Menu  Yes
User Geometry File System [User Projects]\Geometry “sat’igs:®s.. Menu  Yes
ABB Library File System [ABB Library] “ rshb Flat Yes
i Solution Library (Unavailable) File System “rsiib Menu Yes =
i| Solution Geometry (Unavaiable) File System “sal"sab” Menu Yes | ! i
i| RobotApps Oniine htips://robotapps robotstudio com/api/1.0/docu “rslib:” zip None Yes }E;‘ i
CourseWare File System [User Projects]\Courseware'\Libraries “rslb"roeml  Fat Yes g g

5. Press OK in order to complete the task and add the gallery to the Import lerary menu.
The result will be the same as the below picture.

2’ -u L Task (Default)
e(:l Workobject | wobjo
Import Robot import  Frame arge( F‘nr omer . 2
library~ System~ Geometry~ ¥ B View Robota Tool tool0
}. | UserLibrary » Path Programming i Settings
).  Equipmert » | ny_Exploring:View1 X
§ | SolutionLibran v
|. Courseware » |Coun
Locations..
Browse for Library..  Ctri=J II ‘ ﬁ a S
— ferce Jigg myConveyor
)_pallet_pos1
)_paliet_pos2 '% <( \ ‘“] T —
. :
; my,_Slide mySpintecTool A& SC_infeeder
s - FenceCreatorvel.. =

e - e i ¥ sl

+_stand_pos2 =y
1 SC_OutPaliet VaassmGrigp docking_station  SingleDoser
*_pallet
*_pallet_2 e
z e
<s_pos1
<s_pos2 SpindieToo! VacuumGripper WeldOpject WorkPiece
<sGrip
5 S b 2 A
myComeyor  mySpintecTool SCInFeeder SC OutPallet

vacuumGripper

You can now create a gallery for Import Geometries following the above instruction. See the
plcture below for the settlngs in the File System dlalogue box.

Path C:\Users\CASTKEL \Documents\Robot Studio\Coursewan | _.. |

Filter ‘.sd:'sd):'asa;‘.asab:’jos:’igas:'np:',ﬂep:’nzf:;f
"] Cache files from network

[¥] Show as galleryinthe | import Geometry ~ | menu

Style @ Fat "~ Recursive !
[¥] Include when searching all locations
[T Package (rspak) installation source

=3

[ox J[ Comeet ]

Searching for 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.

| Documents w55
@ Search () Browse Locations...

\_Doauneuts' v %
() Search @ Browse Locations .

SpirtecTool Py O~
Solutions i Lo(,f.on; e
& l mysm-(ecTOd l ABB Library p.

_] m)SpnecTool B { ’ User Library
i
Courseware j l User
[ e -
F Courseware
3itemi(s) T R

2.2. Creating a basic station

Goal of the chapter
In the next series of 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 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 Solution with Empty Station - creates an empty station, placed in a Solution folder

structure on the hard disk.

e Solution with Station and Robot Controller — creates a station in a Solution folder
structure with a virtual Robot Controller (VC). The VC can be created from a robot model
list, or from a robot backup.

e Empty Station - creates a new empty station, no folders or files are created on the hard

disk.

In this exercise we will use the second alternative.

13
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Creating a New Station Using a Solution Folder

1. Inthe File tab, click New and then select a new Solution with Station and Robot

Controller

D WY - EEIRS e " Bxplonng - 488 RobotStudio 603 (68-bit) — b
“ Home Modeling  Simulation  Controller RAPID Add-ns Q
| [ Savestation

Stations
& save stationAs
=%  Solution with Empty Station
i =

[ Close Station -

Soluton with Swbon and Robot Controller
) Lleatas 5 soluion Emtwing 3 s ton #-d a Wbyt
U]  corwelie hasssbie ritis medeis are famf b be

Info

Recent

Empty Station
Creztes an emply statior

Print

Files
Share
—D  RAPID Module File
Online g
Help =&  Controlter Configuration File
S
Optien !ii
b

Hiways show thie page on startup

Solution with Station and Robot Contraller

Suion Name
mySton

Locason.
C:\Users\CASTKEL\D: \ 1 e |

Cortrober
Nme:

IRB1600_6kg_1.2m
Location:

C:\Usere\CASTKEL\D:

Robat Ware
[RabaWere 6.0201.00 =

& Cremw rew
Pl sl
[R8 1600 6 12m O

Customize options

Create from backup

w AL EDED
Power and productivity
for a better worid’ "l. .'

2. Name it mySolution. Browse to the location Courseware\Solutions and create a folder
named Module 1 and select or go in to that folder and press Select Folder.
3. Name the system /RB1600_6kg_1.2m. (Note that the location is predetermined by the

Solution.)

4. Make sure that the RobotWare is version 6.0x and in the robot model drop down

window, find the robot IRB 120.
Press Create.
In the File tab select Save Station As.

SO IR O

Save it as mySolution_1.

Browse to the folder \Courseware\Solutions\Module _I\mySolution\Stations.

The solution folder is used to help you, as a user, keeping a well-structured folder system
that is easy to navigate through. Later in this module you will also see the other features that

solutions have.

Learn more

Click the Help button q 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.

14
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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.

= 4

2. The lower part that opens up default RobotStudio libraries and personal galleries.
Import
Library «

Importing the Tool

1. Open the station from the last exercise (mySolution_ 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.

Home Iodeling Stmulation Controller RAPID Add-Ins

@ = s E @ .,0 g K TeachTarget -~3p Task ..B_16/
J g n o% | n I — Workobjea  wobj0
import Robot Import Frame arget Path  Other MultiMove
Library=| System~ Geometrys - . . - )3 View Robot at Target Tool tooid
| UserLibrary » Path Programming e Setting
}  Equipmert » s x| mystation_1:view1 x |
Solutionlibra »
’ i = ]
CourseWare » |CourseWare
Documents box —eip Fence fence
wi K e
Locations..
< Browse for Library.  Ctri=) & Jigg BN myComveyor 1 my2Stde
£ mySpintecTool Pen _,|[| sC
‘ “I FenceCreator¥ellow
SC_Infeeder SC_OwtPallet SC_VacuumGripper
- et -
“ GWT_S1 7 docking_station . SingleDoser
G 1

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 Lavout browser, drag the tool Pen and drop it on the robot /RB/600.
Layout | Paths&Targets | Tags | = x

E myStation_1*

D RBA20_3_58_0d

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

Update position

eDo you want to update the position of 'Pen’?

{ [ ve J[ N [[ conce ]

The tool is moved and attached to the wrist of the robot.
3. Save the station as mySolution 2.
Notice that RobotStudio adds the 2 automatically.

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 (mySolution_2), unless it is already open.
2. On the Home tab click the Import Library button (lower section).
3. Inthe Equipment folder, select the /RC5 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 mySolution_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.
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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.

Moving the controller cabinet part

1.
2.

5.

Open the station from the last exercise (mySolution_3), unless it is already open.
In the Layout browser select /RCS_Control-Module or use selection level Part to make
the selection directly in the graphics window.

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

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).

Save the station as mySolution_4.

2.2.5. Importing CAD files

Overview

You can 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 (mySolution_4), unless it is already open.

2. On the Home tab click Import Geometry.

17
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3. Inthe Open dialog browse to |Courseware\Geometry then hold down the [CTRL] key
and select the objects Box.sat and Table.sat.
4. Click the Open button.

5. Save the station as mySolution 5.

Learn more
Click the Help button d_ 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.

18
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Positioning the Table
1. Open the station from the last exercise (mySolution_5), unless it is already open.

2. In the Layout browser right click the Table and select Position > Set Position.
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.
| set Position: Table | s x
Reference
| World -]
Postion X.Y.Z fmm) _ B :
600.00 +1100.00 =000 =
Orientation {deg) ; =
0.00 10,00 1=y =
ooy ][ Cose |

6. Click Apfly and then Close.

[

7. Save the station as mySolution_6.

2.2.7. Placing the box

Overview
We will now put the box on the table relative to one of the corners of the table. For placing an
object relative another (such as putting a part on a fixture) the Place command is a way to do
this without knowing the exact coordinates of an object. For this example 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 (mySolution_6), unless it is already open.
2. In the Graphics window select the Part Select level and the Snap End mode.

“ My

19
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3. Rotate and zoom the station so you get a view similar to the one in the picture below. It

(o]

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

. Inthe Layout browser right click the box part, select Position > Place > 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 Object: Box ¥ X
Reference
(Woid ~)

Primary Poirt - From (mm)

0.00 $1102663~ =000 =
Primary Poirt - To fmm)
600.00 < 100.00 ~1400.00 -
Point on X-%as - From {mm)
300.00 31102663~ =000 S
Point on X-%gs - To {mm)
975.00 = 749,52~ *1400.00 s
Translate slong these axes:
Fx Yy @z

Apply || Oose |

TIP!

The selection of the points can be made in any order according to which selection
box you place your curser in prior to making the selection in the graphics window.
This can be extremely useful when trying to place objects when there are other
graphics either partially or fully obscuring the objects you are trying to place. For
example the points on the object you are placing can be selected first when only that
item is in view and then you can reorient the graphics window in order to then
make the selections on the object you are placing to. (refer to images below)

Place Object: Box T X

Reference

Word -

e g E e

000 02663~ *jo0o
Primary Poirt - To fmm) :
0.00 000 +10.00
Ponton Xois -Fomfmm)
300.00 $1102663~  3{0.00
PortonXfeds-Togmm)
000 oo 1000
Translate along these axes:
Fix @y ¥z

L Gose |
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9. Click Apply and Close.

—

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 mySolution_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.

% W 9 - - =T mystation 7 - ABB RobotStudio 6.03 (64-bit)  cianian Toobs BEE e s

m Home Modeling Simulation Controller RAPID Add-ins Modify
ors Mech: tlog 4 Configuratiors » 88 - =) - @CS 9| visivle
g LY . p

\ SetPosition  JaPlace - g ﬁ ¥ Detectable bySensors
¢ Offset Position g Copy Orientation - eome BT Mech ar Jot Jump Home
- =a Attach Deta Modity 7 9 @ - A: Disconnect Examine e Setas
O Rotate A 0+ Machanism Pl Library ucs 7] Seiectablein 3D View
Position Modify Motion Liprary View
Layout | Patrs&Targets| Tags ¥ x 1‘ myStation_7:View1 X |
I myStation_7 LTS S R Sy S IS el :
lecharisns HE CREREN K= BONN YO L
& IRB1600_6_120_02

Jogging the Robot Joint by Joint
1. Open the station from the last exercise (mySolution_7), unless it is already open.

2. On the Home tab, in the Freehand group click Jog Joint.
+Q Reved &

Freehand
3. In the Graphics window select one of the joints and move it by dragging the mouse.
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Jogging the Robot Linearly
1. On the Home tab, in the Freehand group click Jog Linear.
TQ Rl &
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 (ICP).

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 Q PR
S it

3. fn {he Graﬁhics wihdow select any part of the robot.
Circular arrows are now displayed around the TCP.

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.
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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:
when 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.

[®) Tool coordinates

Y

TCP

X/Y
VA Z
Z User coordinates
Y Z Object coordinates
A
7 — X i

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
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 (mySolution_7), unless it is already open.
2. In the Graphics window select the Part Select selection level and the Smap Object snap

mode.
=

3. Rotate and zoom the station till you get a clear view of the top of the box.
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- On the Home tab click on Other and select Create Workobject from the drop-down

menu.
. In the Create Workobject dialog, in the Name box enter Wobj Box.
_~ Create Workobject | v X
4 Miscdata -
| Name Wobij_box [~
Robot holds workobject  False j
Moved by mechanical unit |
Programmed True
4 User Frame
Position x, y, z Values... | W
Rotation rx, ry, rz Values... = f
Frame by points [
4 Object Frame E
| b Positionx,y.z Values... ‘ f
Rotation rx, ry, rz Values... |
Frame by points
4 Sync properfies
Storage type TASK PERS
Task T_ROB1 (IRB1600_5kg_1.2m_typeA) -~
[ Create ] L Close ]

- In the User Frame group click the Frame by points box and then click the drop-down

arrow.

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

. Continue clicking in corners 2 and 3 in Second point on X axis and Point on Y axis,

respectively.

Posttion @ Three-point
First point on X axis (mm)
600,00~ < /100.00~ < 55000
Second point on X axis (mm)
7321~ 1000~ 2155000
Point on Y axis (mm)
[750] 2135981~ < 55000 <

I "-r.ceptj} 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.

3ot Patsaduges [ Tags] v X|| mystation 7Viewl x|
3 mySation 7 [
4 1 1RB1600_Bg_1.2m
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12.Save the station as mySolution_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
larger one. This is done by 'graphical programming/, i.e. by making selections in the graphics
window.

There are a few steps we must take in order to achieve a working robot path. The first step is
to use the corners of the box in the graphics to create targets. The second step will be to adjust
the 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 (mySolution_§), unless it is already open.
2. In the Graphics window select Part Selection level and Snap End.

CREMBELES BONNYOL R 0

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 _fooo e
Orientation (deg) s S
0.00 o 2 E

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

. In the Paths&Targets browser select the first target (Target 10) and click the Modify

tab.
In the View Tool at target drop-down, select Pen.

Dl 9 5 e st - 88 oot 15 4 50—

Home Modeling Simulation Controlier RAPID Add-ns Modity
38 Add to new path D Moveto Workobject ~ W) Jump To Target z ﬁ) \ SetPosition % Piace ~ SetNormaltoSurtace o - setasucs
&° Addtopatn~ 19 Coment Targetto Workobjea: () ViewToolatTarget-| o X' Offset Position 53 CopyOrientation | Align Target Orientation s bW visiole
o B xamine
® Copyto Workobjec - [V Fen r.mvp« ¥ Rotate B Aopiy Onestation | Modify External Axis Show Name
5 Position View

Organize verity

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

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

_ Layout | Paths&Targets | s x
f-; IMyStation_8*
w3 IRB1600_5_120__01
5§ Pen
.8 IRC5_Control-Module
E. {5
@ Tab

Cut Ctri=X
Copy Ctri=C

Save As Library...

Export Geometry...

ARY LI

Copy Orientation

i3

Visible

@, Examine
Next step is to set a suitable orientation for 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.

. 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.

26



Learning the Basics

1600 6 2m) - 8 New View
..B_1600_6kg_12m €l o T @ (3 New View
«¢  Wobj_Box ¥ | < -‘é‘h @ Show/Hide ~
Synchronize . Graphics
Pen_TCP - - T Q 5" b Y °§ ag Tools ¢ Frame Size ~
Settings Controller Freehand Graphics

Target po
Tarps

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 | v X _ Set Position: Target_10 v X
Reference Reference
= -] = -]
Position X.Y.Z (mm) Position X Y.Z (mm)
T7R48~ 0224~ 258000 2 T 0224~ 2 (580,00
Orientation (deg) Orientation (deg) i
147 t|isa tl1eees~ ¢ |=——ip 18000 2000 : 165,00

foph Close [ Aoy |[ Cose |

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

I'1. Multi-select the three remaining targets and click Apply Orientation from the context
menu. Now all targets will have the same orientation.

=] B Wobj_Box
=l Wobj_Box_of
@) Terget_10
&) Target 20
\-§8) Target_30
$73] Tarpet_40 I =i
- Paths Inline
o+ Path_10 2 Add to new path
$° | Add topath »
® CopytoWorkobjed b
® MovetoWorkobjed  p
53 | Copy Ctrl=C
3, ApplyQrientation
View » /

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 mySolution 9.

Adding the targets to a path

1. Open the station from the last exercise (mySolution_9), unless it is already open.
2. On the Home tab click Empty Path from the Path drop-down menu.
Layout | Paths&Targets | Tags
3§ MysStation_g*
b [ Station Elements
4 ] IRB_1600_6kg_12m
4 77y T_ROB1
b [ @ Tooldata
4 Workobjects & Targets
b g wobjo
I § Wobj_box
4 [ 4 Paths & Procedures
=] 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 + * v300 + fine v Pen TCP~ \WObj:=Wobj_Box ~

5. In the Paths& Targets browser multi-select the four targets.
23 MyStation_9*
I [ Station Elements
4 [C] IRB_1600_6kg_12m
4 724 T_ROB1
v (i@ Tooldata
4 3 Workobjects & Targets
b [ wobio
4 [i§ Wobj_box
4 B Wobj_box_of
@ Target_10
@ Target 20
@ Target 30
@ Target_40

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

D W9-6 FF  Mystationd- ABB RoboiStudio 6.01  Trmreed

Home  Modelng  Smuation  Controller  RAPD  Addins Moty

34 Add 10 new path B Move to Workobject + . e

B View Tool 3t Target

I 1 View Robc t Target

- | <>
[0z | posacargem o= < x|
3 wmysweon_&
(3 Staben Flomantc
« € 1RE_W600_6kg_12m
4 7 T_ROB1
i Toodsts
4 (@ Worsobjects & Tergess
15 wobi0

4 [ Paths & Procedures
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
S Path_Box

~j Movel Target_10
--fid Movel Target_20
~J Movel Target_30
- Ji Movel Target_40
b B Movel 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 =
Taei Bl () sl 4 5 Path_Box
e 5% Movel pBox_10
Increment  Start wil
- a =E 5* Movel pBox_20
& Target Suffix i ¥* Movel pBox_30
R 7% Movel pBox_40
Targets £ Movel pBox_10
10. Save the station as mySolution_10.
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Setting axes configuration

Before we can setup and run a simulation we need to define what axes confi gurations 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. With this method way we only have to a
starting 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 (mySolution_10), unless it is already open.

2. Select Path_Box and click Auto Configuration from the Modify tab.
o,
/e
Auto
Configuration

3. Select the configuration (0,0,-1,1) in the list and press Apply. The robot will now step
through all instructions and assign valid configurations to them.
| [ co1@210 [
E4Co200.1.1 ] 1
| | Cig3(20.18
Cigé (2:2-1.7)

\‘ [] Include Tums
[

Previous Curment
1:23.74
W2: 6.33

J3: 32.93
|J4: 60.84
l5: 45,78
WJ6: 51,34
Cfg: (0.0.-1.1)

{ | Aoy || Cancel

J

4. Save the station as mySolution 11.

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

Learn more

Click the Help button a_ 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
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2.3.4. Running the Simulation

Overview
One of the key features of RobotStudio is that the same software the runs in the real controller
also runs in the virtual controller on the computer. This means that we are able to run a
simulation that gives us almost the identical behavior as we would achieve on the real
controller.
We are now in a position to create a rapid program. This 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 RAPID (The Virtual Controller)
1. Open the station from the last exercise (mySolution_11), unless it is already open.
2. On the Rapid tab, click the Synchronize button.

Home Modeling Simulation Controller RAPID Add

R » ¥ —&3 at Outlining | Sr
Access {0 RAPID... A
IW Files % For synchronizing objects in the station jew1

RA] s
Current Stati to RAPID code.

Synchronize to Station...
= E] :IRBJ 600_8kg_1.2m % For synchronizing RAPID code to
¢ [ HOME

objects inthe station.

AL i i Lt

3. In the Synchronize to RAPID dialog make sure all data are selected and then click OK.

Name Synchronize Module Local Storage class Inli
4 € |RB1600_5kg_1.2m )
4 75 T_ROB1
4 [ Paths & Targets
& Path_Box ] Modue1 ~
4 (i ToolData 2]
[} Pen_TCP v CalibData PERS ~
4 (@ WorkObject ™~
1§ Wobi_Box M [CabData ~ | TASKPERS ~
All program data is now transferred from the RobotStudio station to the virtual
controller.

4. To get a view of the result, expand the tree structure in the Rapid tab, and double click

Modulel as shown below.
“ Home  Modeling  Simulstion  Controlier | RAPD |  Add-ns

Quck fnd -7 a @ L rapiD Tasks E me;smpm

[ 2] — = =
a @ é =2 #F = = Run Mod St
G un Mode ~ tep out
R Rere Sychwonize | o fonmat | Sippet. Instrugtion | oo Fnas | appy B T ] stop
< s - LR L) v z Jump To - Replace~ OProgam = povtargets (= step over
Access Edit (A ) SO BN Controlier G AF A T
Controller | Files | = X|| views ' IRE1600_Skg 12m (Station) X|
b 1 - ewl
Curent Staion |~ T_ROBL/Modulel X|
4 €1 IRB1600_5ko_12m 1 MODULE Modulel
i Configuration 2 ©  CONST robtarget pBox_10:=[[103.44661437,177.7 ,30],[0,-0.1 ° 1,8],[e,-
2] EventLog CONST robtarget pBox_20:=[[72.510676622,169.59484886, 30], (8, -0.130526192,0.991444861,0], [0, -2
® 105 a CONST robtarget pBox_30:=[ [108.824438228,32.316617103,30], [, -0.130526192,0.991444861,6], (€, ~
3 10 System B CONST robtarget pBox_40:=[[139.760375977,40.5,3¢], [@, -0.130526192,0.991444861,8], [@,-2,1,0], [
4 {3RAPID 5 PROC Path_Box()
4 ZaT_ROB1 7 tiovel pBox_18,v30@,fine,Pen_TCP\WObj: =Wobj_Bex;
Program Modules 8 Movel pBox_20,v30@,fine,Pen_TCP\WObj:=Wobj_Box;
) CaibData | ] Movel pBox_3@,v308,fine,Pen_TCP\WObj:=Wobj_Box;
QM" e Movel pBox_4d,v38@,fine,Pen_TCP\WObj:=Wobj_Box;
Syeiem Modules 1 Movel pBox_1@,v3@@,fine,Pen_TCP\WObJ: =kobj_Box;
Sesse 2 ENDPROC
& user 14 ENDMODULE
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Setup the Simulation

Each RAPID TASK in a controller has a defined “Main entry” (or entry point), which is
the procedure where the RAPID execution will start. Normally this entry point is a
procedure named main. But for a RobotStudio simulation we can override this entry
point with “simulation entry point™. This is a quick way to simulate a specific procedure

without changing the entry point in the controller.

1. Right click Path_Box and click Set as simulation entry point.

Layout | Paths&Targets | Tags | = X || MyStation 11:\

_Zi MyStation_11

I | Station Elements

4 ] IRB1600_5kg_1.2m_typeA

4 74 T_ROB1

i[5 Tooldata
I [i@ Workobjects & Targets
4 | 4 Paths 8 Procedures

v
& synchronize to RAPID...

Set as simulation entry point

Insert Move Instruction...
Insert Action Instruction...

Insert Procedure Call »

e

2. In the Simulation tab click the i’iay button. The robot will now execute the RAPID

program.

Note: This is the easiest way to execute a path. The entry point will not affect the RAPID
code and is only for testing a path in simulation. That’s why you don’t need to synchronize
to RAPID. In the next chapter we will look at how to simulate more than one path.

3. You can also go to Simulation > Simulation Setup and click on T ROB1 and then

choose Path_Box as Entry Point.
ﬂ Mystation_11:Viewl xf Simulation Setup xl

Settings for scenario

| Initial state: [<None> ~| Manage states

Simulated objects: x
Settings for T_ROB1
Object

_E MyStation_11 Entry point |Path_Box | v

|
|

| ~

i Controllers
|

|

4 ] IRB1600_5kg_1.2m_typeA
| )2 T_ROB1

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 can occur in situations where the actual position of the robot makes a linear

movement to the first instruction impossible.
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Adding an approach/depart target

1. In the 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.

a Set Position

4. Set the reference to Local and move the target -150mm in the Z direction. Press Apply.

_~ Set Position: Appr_Box > X
Reference

[Local ~J
Position X.Y.Z (mm)

000  :lo00 21-150.00 =
Oriertation (deg) _ o

10.00 ]0.00 2 lo.00 i

5. Inthe toolbar for active templates, change to MoveJ and set the parameters as below.
Movel ~ * v300 ~ fine v Pen_TCP~ \WObj:=Wobj_Box~

6. Select the target Appr_Box and then add it to the top of the path.
wﬂ [§ Convert Target

| PethBox B[ <Firsts
| <last>
Layout | Pathsg Movel pBox_10

E: MyStation_10" | Movel pBox_20
- | WA X_2ZU

-{_J Station Beme R0

& D IRB1600 5k; Movel pBox_30
= fs T_ROB' Movel pBox_40

{3 Toolg Movel pBox_10

=[] Wobij_Box
i - Wobj_Box_of
(® pBox_10
(® pBox_20
(® pBox_30
(®) pBox_40
15 oo x|
7. Change back to MoveL as active template.
Movel v * v300 v fine v Pen_TCP~ \WObj:=Wobj_Box
8. Repeat step 6 but now add the instruction last in the path.
- Path_Box
@ Moved Appr_Box
-3 Movel pBox_10
4 MoveL pBox_20
B Movel pBox_30
B Movel pBox_40
i MoveL pBax_10
.3 MoveL Appr_Box
Note that the yellow triangle warning appears on the new instructions. This is because no
axes configurations are set yet.
9. Select Path_Box and click Auto Configuration from the Modify tab.
o,
/e
Auto
Configuration

10. Select the configuration (0,0,-1,1) 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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| [ ogip210
000}
|| G002
G4 0.1.23)
Og520.18
Cg (22-17)

e
:
3

|
|

Cancel |
fi !

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

g A [ TeachTarget <7
Q" =l | ; H—
| @ ruct < Po
Path  Other cachimstiuction  ivove  =)-1al] Paths

g Path_Bax
© Empty Path e
| @' Forcreating anew paththat is empty of e Home
| instructions. e

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.
B Mechanism Joint Jog
14. Jog the robot according to the screenshot below.

Joint jog: IRB1600_5_120_ 01 v X

-180.0 150.C 180,001 < | >
-63. <|>
-235.0 <|>
200.0 <|>
115.0 <|>
-400, |0 <|>
e 2R R |

TCP: [ 423215043682857
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.
Move) v * v300 v fine v Pen_TCP+ \WObj:=wobj0 +
17. In Path Programming group of Home tab, click Teach Instruction.
B8 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.
X

ABB RobotStudio

0 Default ‘wobj0' is about to be used. It is recommended to change this vaiue
Do you want to continue with the operation?

[T Don't show message about this again

{Il;

J
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18. Rename the new target to HomePos.

4 1o wobj
4 ¢ wobj0_of
(@ HomePos
4 T Wobj_Box
4 1o Wobj_Box_of
@ Appr_Box
® pBax_10
@ pBox_20
® pBox_30
@ pBox_40
[ Paths 8 Procedures
4 @-'3 Home
=% MoveJ HomePos
4 Path_Box fentry point)
== MoveJ Appr_Box
=+ Movel pBox_10
=+ Movel pBox_20
=+ Movel pBox_30
=+ Movel pBox_40
=+ Movel pBox_10
=+ MoveL Appr_Box

19.To be able to simulate both paths we need to make a main path that calls for the paths
that we want to simulate. Do as before and create an empty path and name it main.

20.Then drag Path_Box and Home in to main and set main as entry point.

4 74 T_ROB1
4 [ Tooldata
[i] Pen_TCP
[ toold
4 (U3 Workobjects & Targets
4 [ wobjo
4 [ wobjD_of
(® HomePos
4 ‘Wobj_Box
+ g Wobi_Box_of
4 [ Paths & Procedures
4 & Home
¥ MoveJ HomePos

B3 Moved Appr_Box
B MoveL pBax_10
¥ Movel pBox_20
B Movel pBox_30
B3 Movel pBox_40
B Movel pBox_10
B Movel Appr_Box

21.To transfer the new instructions to the virtual controller, click Synchronize to RAPID
from the RAPID tab.

“ Home Modeling

Simulation Controller RAPID

Add-Ins

(] =2 B B
d Access Sy ize to RAPID...
l Controller | Files é :;:myncfzzzing objects in the station
Current Station 7

“ p IRB_1600_6kg_12m
I § Configuration

&

Synchronize to Station...
For synchronizing RAPID code to
objects in the station.

=]

“

22. Make sure everything is selected and then click OK.

23. Save the station as mySolution 12.
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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.

m Home Modeling Simulation Controller RAPID

gg ;EJ ﬁk‘@egé

Import Robot import Frame Target Path Othe

Ubrary - Library - System - Geometry - - 3 3 7
Build Station P

iy 2 -]

I [ Station Elements

+ €1 IRB_1600 6ka 12m = i

/& synchronize to RAPID..

& synchronize to Station... \‘1
————— [For synchronizing objects in the «
| O restart r

T3 | Virtual FlexPendant CrrisFs

3 random® '%

| B dit system.

|k Task Frames..

”v | Active

| | Run Mode »
| Set Program Pointer to Main in all tasks Cirl+Shift+M
Q  ignore breakpoints

& Tags »

Remove Unused Targets

|
| X Remove

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 (mySolution_12), unless it is already open.
2. In the Rapid tab, expand the tree structure and double click Modulel as shown below.

“ Home Modeling Simulation Controller RAPID Add-Ins

=2 3 B - WE B @ o~
& Release Write Acce E & i Lo Go to line il = Aditst e & ~ | @Prog
& synchronize - & L@ El- Sneee A /Replace - O+ gobuargers | o @ 7 @real
Access Edit o Insert Find Controlier Testand [
| Controller | Fiies ¥ || Mystation 12Viewl | IRB1600_Skg_1.2m typeA (Station) x
Current Station | T.ROBl/Modulel x |
4 &1 IRB1600_5kg_1.2m_typeA g 1 MODULE Modulel
b ¢§ Configuration 2 B CONST robtarget tBox_10:=[[103.44661437,177.778223757
&) EventLog 3 CONST robtarget tBox_20:=[[72.510676622,169.59484086,
b [ HOME 4 CONST robtarget tBox_30:=[[108.824438228,32.316617103
5 CONST robtarget tBox_40:=[[139.760375977,46.5,30], [0,
I & Vo System 6 CONST robtarget StartPos:=[[103.44661437,177.77822375
4 {]RAPD 7 CONST robtarget Appr_Box:=[[103.44661437,177.77822375
4 %y 1_ROBY 8 CONST robtarget HomePos:=[[412.589456963,513.16654366
9 EPROC Path_Box()
10 Move) Appr_Box,v309, fine,Pen_TCP\WObj:=Wobj_Box;
11 Movel tBox_18,v308,fine,Pen_TCP\WObj:=Wobj_Box;
12 Movel tBox_20,v300, fine,Pen_TCP\WObjJ: =Wobj_Box;
13 Movel tBox_3@,v308,fine,Pen_TCP\WObj: =Wobj_Box;
14 Movel tBox_40,v360,fine,Pen_TCP\WObj:=Wobj_Box;
15 Movel tBox_10,v3@0,fine,Pen_TCP\WObj:=Wobj_Box;
16 Movel Appr_Box,v300,fine,Pen_TCP\WObj:=Wobj_Box;
17 | ENDPROC
18 =PROC main()
16 Path_Box;
28 Home ;
21 | ENDPROC
22 =IPROC Home()
23 tovel HomePos,v308,fine,Pen_TCP\WObj:=wobi®;
24 | ENDPROC
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3. Change the speed to v1000 in the HomePos instruction.
MoveJ HomePos ,, fine, Pen_TCP\WOb3j:=wob3j0;

4. Click Apply changes.

Ins

Quick find ~ a E L4 RAPID Tasks S
Gotolne ' \@ Run Mode ~ =
| Find / Apply . ":
Jump To - Replace - + | 4JProgram~  poptargets (=
Find Controller
.2m (Station) X i

Applies the changes to the module in

the program editor to the system and
pBox_10:=[[103.44661437,]  ajso checks the program. 192,0.99
pBox_20:=[[72.510676622, 2,0.991

pBox_3@:=[[108.824438228,32.316617103,30],[0,-0.130526192,0.99
ARav AG--TT120 7640378077 44 & 201 (A .4 12]™SI4107 4 001444RG1

5. Confirm the change by clicking YES.
[ 488 Robotstudio e

(9 Do you want to apply changes?

6. To be able to see both our graphical view and the program, click New Vertical Tab
Group by right clicking the editor tab.

L X c s S e
o ose

Rename Tan [1e3.44661437,17

New Horizontal Tab Group E:;’:::::g;“;

‘ s New Vertical Tab Group [139.760375977,4
|

[[103.44661437,1
[423.210991524,5

rops— en_TCP\WOb j : =Hob|

e Bn_TCP\WObj:=Hobj
Close all editor windovs n_TCP\WObj : =Wobj

mm’n_'lcﬂ\mbj 1=hobj

7. In the Virtual Controller group of the Controller tab, open the Control Panel and
change to AUTO mode and push the Motors Button.

g & B¢ edit System
k= Task Frames
Control Operator \‘_k Manusal Full Speed
Panel Window = Encoderuni
Virtual Controller [ Push Motors Bution
Tip!

Click the ¥ button up in the right corner to switch style of the Control Panel.
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8. Back in the Rapid tab Set the program pointer to the main routine

e ©

gt Stop Check ngrlm Breakpoint
[;-5 Step over Program  Pointer~ - Proﬁler-

Test and Dell Show in Editor

G= Step in

il

o= Step out

v e Go To Program Pointer

|:1 Follow Program Pointer
Set Program Pointer
Set Program Pointer to Mainin all tasks

Set Program Pointerto Cursor

A Set Program Pointer to Routine

3

Step in

9. Use the Step in (F11) function e 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.

10. 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.
“ Home Modeling Simulation Controller RAPID Ad

6 Eg L =2+ B R

Access | Synchronize to RAPID...

I Oontmllcr F«les é For synchronizing objects in the station
e 10 RAPID code.
Current Station
Synchronize to Station...
< 5] IRB_1600_6kg_1.2m é For synchronizing RAPID code to
I §§ Configuration | objects in the station.
{=] EventLog il

11. In the dialog, check the top node so that everything is selected and press OK.

R = = T g
Name Synchronize  Module Local Storage class Inline
4 [ 1RB_1600_6kg_1.2m ¥
4 43 T_ROB1 2]
4 [ Paths & Targets E2 "
b o Home @ Modulel
& Main + Module1
o Path_Bax ¥ Module1 |
4 (i@ ToolData 2
% Pen_TCP 5 CalbData | | PERS
4 & WorkObject =
T Wobj_Box 7 CslbData TASK PERS I
i o J[ cma ]

Note that the mstructmn we changed in the Rapld Editor is now also changed in the
Paths&Targets browser.
4 [ 4 Paths & Procedures
4 & Home
“# MoveJ HomePos
4 3 My fardry potpt)
o ® Path_Box I Movel HomePos v1000 fine Pen_TCP WObj:=wobj0 i

12. Save the station as mySolution_13
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13.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 proiect when finished or when moving to another PC.

‘ Pack and Go
Creates & package of the active station including virtual controllers, libraries
% and additional option mediapools

14. Make a folder in the RobotStudio directory called Pack&Go and in there save all your
Pack&Go’s

2.3.7. Simulation settings

Overview

In this section we will look into the RobotStudio options for simulation settings. The
Simulation speed setting allows you to set the simulation’s 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 (mySolution_13), unless it is already open.
2. From the File tab, click Options.
P Options
3. Go to the Simulation section and click Simulation Clock and check As fast as possible.
Then click OK.

Options —
RAFID Frofiler -
— ‘ Simulation Clock
Graphical programming |
|| Smulation speed
|| Semulation speed relative to real time
| [T Asfast 23 possble
| 100% 8]
Authentication & Language |
erminal 1
|| Smulation tmestep
Oniine Monitor 1 - o -
Jobs configuration.
|
Graphics | 24ms ()
| i &
| Appearance
|
| Pertormance =
| Benavior |
Geomety |
Stereo/VR |
Simulation ‘
|Simulation Clod il
| colision = oy Fest | (L Defma |

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 @ in the top right corner of RobotStudio.

See the help section for information about

Options RobotStudio Options
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2.3.8. Saving the robot program

Saving the robot program

1. In the Rapid browser, select Save program As from T ROBI context menu.

4 ] RAPID
4 % T_ROB1
Program W @ Synchronize to RAPID..
3] CalibL & synchronize to Station..
3 &) Loadp
b : oad Program..
B gl *02C 0
= MT @l Ssave Program As..
(=] P4 =] Rename Program..
System Md % | Delete Program
& BASE _
3 | New Module-
@user |
[&| Load Module..
Go 7o Program Pointer
Go To Mgtion Pointer
[v] Follow Program Pointer

e

Adjust Robtargets.

2. In the folder \Courseware\RAPID Programs save the program as BoxProgram_].

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.
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