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About Paint PowerPac

The Paint PowerPac isaRobotStudio solution for paint simulation and
offline programming. It will dramatically reduce installation and pro-
gramming time, since programming and instal | ation of new robots can
be performed offline without disturbing ongoing production.

It can be used for verification of the paint line layout and painting pro-
cess. Possible program weaknesses, such as singularity, speed devia
tions etc., can be discovered before production start. Cycle time and
robot positioning challenges can be discovered at an early stage
instead of after installation.

The user can test if new parts can be produced on the existing line
without having to do extensive and expensive programming and test-
ing. Several solutions (mechanical, positioning, movements etc.) can
be tested at low cost

Usethe Paint PowerPac for controlling the full range of features of the
paint process. It includes functions such as:

» Creation and editing of brush tables

» Creation and editing of Color Change sequences
» Executing of specia painting related instructions
e Setting paint events

» Graphical editing of paint events and positions

» Conveyor tracking

Paint instructionslike UseBrushTab, PaintL, PaintC, SetBrush etc. are
supported to give the programmer full control over the painting pro-
Cess.
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Installation

Install the software

Request a License
Key for Robot
Studio including
the Paint option

To install the RobotStudio software including the Paint add-in, follow

these steps:

Insert the Robot Studio CD in your computer's CD-ROM
drive.

Theinstallation program will nhow guide you through the
installation procedure. If the CD does not run automati-
cally, double-click the Setup.exe file found in your com-
puter's CD-ROM directory.

At the end of the installation is the License Key Request
Form displayed. To finishthe softwareinstallation, either
continuewith compl eting the License K ey Request Form,
or cancel it if you want to request alicense key later.

Insert the Paint PowerPac CD in your computer's
CD-ROM drive.

Theinstallation program will now guide you through the
installation procedure. If the CD does not run automati-
cally, double-click the Setup.exe file found in your com-
puter's CD-ROM directory.

You request alicense key by completing the License Key Request
Form and sending it to ABB. The form isautomatically displayed dur-
ing the softwareinstallation, but can also be opened from the windows

taskbar.

If you don't already have the License Key Request Form open, do this:

Click the Start button and point to Programs, ABB Auto-
mation and then click System Information.

On the Productstab, go to the Installed productsfield and
select RobotStudio. Then click the Request License Key
for RobotStudio button.

To fill out the form and request alicense key, do this:

When the License Key Request Form is open, fill in all

requested fields.

Save the registration information to a file on your com-
puter.



» To obtain aLicense Key, attach the saved registration
information to an E-mail and send it to:

softwarefactory @se.abb.com

Alternatively, print the file and send it by fax to:
ABB Robotics +46 31 773 85 40

A licence Key Filewill now bereturned to you by E-mail within afew

hours.
Register your When you receiveyour licensekey file, you need to authorize the com-
License Key puter you installed RobotStudio on by registering the key.

To register your license key, follow these steps:

B system Information El

Licenses I Products | Spstem | Disk | Report |

— Reqistered Applications

RobotStudio
Fairnt

Irmpart Licenzes from file. . | Add Licenze zting. . |

Femove License | Lizense |nformatiarn... |

0k I Cancel | Apply | Help |
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Click the Start button in the Windows taskbar. Select Pro-
grams>ABB Automation >System Information.

Click the Licensestab and click the Import Licensesfrom
file. Browseto the license key file, click OK.

or

Click the Add License sting button and paste the license
key from the clipboard.

Remember to add the license both for Robot Studio and
Paint PowerPac.

Click OK again to exit the System Information dialog.
You can now start using RobotStudio.

Include the Paint In order to enable the paint functionality in Robot Studio you need to
Addin in Robot include Paint as an add-in:
Studio

COM Add-Ins P

Add-nz available:

Start Robot Studio
Select the Tools/ Add-Ins... menu

In the dialogue select Add and browse into the /Add-
ins/Paint/ directory where you select the Paint.dll.

Pairit

O &pple Testure = Ok,

[ Kinematic Modeler 2.0
[ Mew Station Wwizard
[ Pack and Ga 1.1

Quaternion Corverter
[ Fobead to RobotStudio import
[ RaobotStudio $ML Import/Export

Cancel

Add...

Femove

il |

Location;

Load Behavior:
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Introduction

Paint Tab

Help

The Paint tab is designed so you should be able to perform most of
your Paint related operations from it without changing back and forth
between the object browser and the Paint tab.

The Paint tab contains tools and functions to create, modify and test
your targets, path instructions and paths.

The paint tab contains ahel p button in the upper right corner. Pressing
this button opens the Paint PowerPac user guide.
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Selection

Introduction

Selection

This box will show information on selected object.

— Selection:
Type

WETN
1 _Sing
Position &% £

Euler 5" 2"

The selection box will show position information on the selected
object.

The following object types are supported:
rsObjectTypeTarget

rsPaintEvent

rsObjectTypeWorkObject

rsObjectTypeM echanism

For other object types only the object name will be displayed.

If multiple objects are selected, only information on the first object is
displayed.

For rsPaintEvent the event plane, position and brush number will be
displayed instead of XY Z position and euler angles.
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Target tab
Introduction Thetarget tab contains alist of targets in the selected path(s), and
tools for modifying and testing targets.
Target | [ngtruiction I Fath I Corwepar I bigc: I -
p20:1
pa
pd0:1
phal:
ph:1
p70:1
pa0
pa
p100:1
p110:1 d
pl 0 Jumip to target
— Target toolz
Pozition Rotate
Flace Rename
Copy arienation Apply orientaticr
Aligr arientatian Marmal ta surface
Edit external axiz
Target list Thetarget list contains al targetsin the selected path(s). One or more

targets can be selected.

Click on the target name to set the target as the active target. If more
than one target is selected, the last selected target will be set as the
active target.

10
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Jump to target

Position

Rotate

Place

Rename

Copy orientation

Apply orientation

Press the DELETE key on the keyboard to delete the selected tar-
get(s).

Pressing the Jump to target button positions the active robot with the
active tool on the selected target.

NOTE: There must be arobot and arunning VC for this to work.

Pressing the Position button opens the positioning dialog box of RS
allowing you to position the selected target(s).

Pressing the Rotate button opens the rotation dialog box of RS allow-
ing you to rotate the selected target(s).

Pressing the Place button opens the place dialog box of RS alowing
you to offset the selected target(s).

Pressing the rename button will rename the selected target(s). The
name will be set to <Prefix>Number<Postfix>. Number will start at 1
and count upwards.

NOTE 1: Prefix and Postfix are user selectable in the Misc tab.

NOTE 2: If anameis already used, Rename will increase Number
until avalid nameis found.

Pressing the Copy orientation button stores a copy of the orientation
of the selected object.

NOTE: You can copy the orientation from any object(s) in the station,
not only targets.

Pressing the Apply orientation button will apply the stored orientation
to all selected objects.

1
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Align orientation

Normal to surface

Edit external axis

12

NOTE 1: This button is disabled until you have copied an orientation
using the Copy orientation button.

NOTE 2: You can apply the orientation to any object(s) in the station,
not only targets.

Pressing the Align orientation button opens the Align Target Orienta-
tion dialog box of RS, allowing you to aign the selected target(s).

Pressing the Normal to surface button opens the Set Normal to Sur-
face dialog box of RS, allowing you to set the selected target(s) nor-
mal to a part or surface.

Pressing the Edit external axis button opens the Edit Externals dialog
box of RS, allowing you to edit the external axis values of the
selected target(s).

NOTE: You can only change active externa axis.
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Instruction tab

Introduction The Instruction tab contains alist of instructions in the selected
path(s), and tools for modifying and testing target references and
action instructions.

Target |nstruction | Path I Eu:unveyu:url Misc I—

Target Speed Zone .
<Targetl:1» w1000 zh0
<Target2:1» w1000 zh0
<Target3:1: 1000
<Targetd: 1> w1000 zh0
<Targeth:1: w1000 zh0
<Targetb: 1> w1000 zh0
<Target?:1» w1000 zh0
<Targetd: 1> w1000 zh0
<Targetd: 1> w1000 zh0
<Target1 01> w1000 zh0
<Targetil:1> w1000 zh0
TargetZ 1 Aoog |50 7
<Targetd:1: bove ta target
— Inztruction tools
Add event Move up
Add Actionl ntr. b e dawn
E dit inztruction Edit external axiz

13
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Instruction list

Move to target

Add event

Add Actionlnstr.

Edit instruction

14

Theinstruction list contains all instructions in the selected path(s).
One or more instructions can be sel ected.

Click on the instruction name to set the instruction as the active
instruction. If more than one instruction is selected, the |ast selected
instruction will be set as the active instruction.

Pressthe DEL ETE key on the keyboard to delete the sel ected instruc-
tion(s).

If the instruction is atarget reference, you can click on the targets
speed or zone value to change the value.

Pressing the Move to target button executes the selected target refer-
ence.

NOTE: There must be arobot and arunning VC for this to work.

Pressing the Add event button opens the Add event dialog box of RS,
allowing you to add an paint event to the selected target reference.

NOTE: Thetarget reference must be of process type PaintWare

Pressing the Add Actionlnstr. button opens the Insert Action Instruc-
tion dialog box of RS, allowing you to add an action instruction below
the selected instruction.

Pressing the Edit instruction button opens the Edit Instruction dialog
box of RSif oneor moretarget references are selected, and Edit Action
Instruction dialog box of RSisan action instruction is selected, allow-
ing you to edit the parameters of the selected instruction(s).

NOTE: You can not select amix of action instruction and target refer-
ences, or more than one action instruction.
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Move up

Move down

Edit external axis

Pressing the Move up button moves the selected instruction up one
instruction.

Pressing the M ove up button moves the selected instruction down one
instruction.

Pressing the Edit external axis button opens the Edit Externals dialog
box of RS, allowing you to edit the external axisvalues of the sel ected
target referense(s).

NOTE 1: You can not select amix of action instruction and target ref-
erences.

NOTE 2: You can only change active external axis.

15
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Path tab
Introduction The Path tab contains alist of paths in the active station, and tools for
creating, modifying and testing paths.
T arget I Instruction  Path I Conveyar I Mise I—
Pathi
Path2
Path3
Pathd
PathE
Path?
(Hathi
Fathi bove along path
— Path toolz
[ Create path Auto Path
Path -» Patha
Jain pathz Kirrar
Add ondaft exent Rewverze
Rename
Path list The path list containsal pathsin the active station. One or more paths

can be selected.

Click on the path name to set the path as the active path. If more than
one path is selected, the last selected path will be set as the active
path.

16
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Move along path

Create path

Join paths

Add on/off event

Auto path

Press the DELETE key on the keyboard to delete the selected path,
including targets used in the path.

Pressing the Move along path button executes the selected path.

If the Create path checkbox is checked, clicking on a surface will add
atarget to the active path. A new path is created if there is no active
path.

If the N key on the keyboard is held down while you click on the sur-
face, anew path will be generated and set asthe active path. Thetarget
will be created in the new path.

Uncheck Create path to stop creating targets.

Selecting two paths enables the ‘ Join Paths' button. Above the button
you will al'so see how the paths will be joined. The path selected last
will be added to the path selected first.

NOTE: This action can not be undone.

Pressing the Add on/off event button will add event E1, brush <On
brush> at the position of thefirst target in the path, and event E2, brush
<Off brush> at the position of the last target in the path. Thefirst and
last target in the path will then be moved to extend the path by the
distance specified in the Misc tab Setup parameter ' Distance from tar-
get to event'.

Selecting more than one path is possible, and the procedure will be
applied to all paths asindividual paths.

NOTE 1: On brush and Off brush are user selectable in the Misc tab.

NOTE 2: Thetarget reference in the path must be of processtype
PaintWare

Pressing the Auto path button will launch the Paintpath generation
tool. See separate chapter for more detailed description.

17
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Mirror

Reverse

Rename

18

Pressing the Mirror button launches the Mirror dialog box. See the
Mirror chapter for more detailed description.

Pressing the Reverse button will reverse the direction of the selected
path(s)

NOTE: If the path containsinstructions other than PaintL, the reverse
function will ask if they can be removed. The path will only be
reversed if the instructions can be removed.

Pressing the rename button will rename the selected path(s). The name
will be set to <Prefix>Number<Postfix>. Number will start at 1 and
count upwards.

NOTE 1: Prefix and Postfix are user selectable in the Misc tab.

NOTE 2: If anameis aready used, Rename will increase Number
until avalid nameisfound.
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Conveyor tab

Introduction The Conveyor tab contains tools for setting up and using conveyors.

Targetl Instruc:tin:nnl Path  Convepar |Mis:: I—

— Setup

Teach mode Conveyor zetup |

Rezet conveyor

— Coveyor speed
M Tmie s

Current speed | 3.853 | 0.064

)

Pressing the Teach mode button opens the Conveyor Teach Mode dia-
log box. When this dialog is active you can position the conveyor
objects and test parts of the program without connecting to the con-

veyor.

Teach mode

Use the dlider to position the conveyor to a suitable position.

19
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Conveyor setup Pressing the Conveyor setup button opens the conveyor setup dialog
box of RS.

Reset conveyor Pressing the Reset conveyor button will reset the conveyor.

Conveyor speed Use the dider or enter a speed to adjust the conveyor speed during

simulation. The speed can be adjusted from zero to the speed entered
in the Current speed input box.

20
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Misc tab

Introduction The Misc tab contains miscellaneous tool s that did not fit other places.

2

— Setup
[~ Show tool at target(s]

[~ Show robat at kanget
Digtance target to event [mm] a2
On brush [Bruzh #]
Off brush [Bruzh #]
Target prefis [best]
Target postfis [text]
Path prefis [bext]

Path postfis [test]

LlLLLL

— Statistics

Strokes | Length |

— Toolz

BrushE ditor | EDIDrEhangeEditnrl

Show tool at target  If the Show tool at target is checked, a copy of the mounted tool is
shown at each selected target whenever it is selected. By stepping
through the targetsin the Target or Instruction tab it is easy to see how
the tool orientation changes.

Show robot at If the Show robot at target is checked, the robot is shown at each
target selected target whenever atarget is selected. By stepping through the

targetsin the Target or Instruction tab it is easy to see how the robot
position changes.

21
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Distance from
target to event

On brush

Off brush

Target prefix

Target postfix

Path prefix

Path postfix

Strokes

Length

Brush Editor

ColorChange
Editor

22

Thisisthe distance you want from the first and last target in a path to
the paint event. If the painting speed islow, the distance can be shorter
resulting in a shorter path and lower cycle time. If the distance istoo
short, the robot must lower the painting speed in the start and/or end of
the paint stroke resulting in too much paint in the object. If the painting
speed is high, the distance may have to be increased to prevent the
robot from lowering the painting speed in the start and/or end of the
paint stroke. This parameter is used in the Add on/off event function.

Thisisthe brush number that will be used as On brush in the Add
on/off events function.

Thisisthe brush number that will be used as Off brush in the Add
on/off events function.

Thisisthetext that is used as prefix in renaming targets.

Thisisthetext that is used as postfix in renaming targets.

Thisisthetext that is used as prefix in renaming paths.

Thisisthetext that is used as postfix in renaming paths.

Pressing the Strokes button will show you the number of paint strokes
in the selected path(s). The number of paint strokes is counted by
counting the number of events with brush off.

Pressing the Length button will show you the total length of the
selected path(s).

Pressing the BrushEditor button opens the BrushEditor. See separate
chapter for more detailed description.

Pressing the ColorChangeEditor button opensthe Col orChangeEditor.
See separate chapter for more detailed description.
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AutoPath
Introduction AutoPath isatool to create paths on a part.The path is generated by

scanning the surface of the graphicsin the part, and creating a path on

the surface.

Paintpath generation : El
—wWhere to create path
el
Top Left zide | Front
Bottom Right zide Back
Cancel

Where to create Select where on the object you want to create the path.
the path

Top is defined as the side on the most positive Z direction in world
coordinate system.

Bottom isdefined asthe side on the most negative Z directionin world
coordinate system.

Left is defined as the side most positivein Y direction in world coor-
dinate system.

Right is defined asthe side most negativein Y direction in world coor-
dinate system.

23
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Pitch

24

Front is defined as the side most positive in X direction in world coor-
dinate system.

Back is defined asthe side most negativein X direction in world coor-
dinate system.

Middle is defined as the XZ plane of the world coordinate system.
Please note the the compete part must be placed to the right/l eft of
middle in order to create a path on it.

~—1Z

[

=
A

The parameter pitch is the distance you want between two parallel
paint strokes.

Paintpath generation x|

— Pitch

]

Fitczh [rrnm) I 130

I ek |

<-Back Cancel
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Min stroke length

Max surface angle

Max surface
deviation

Scan resolution

Overlap

This parameter is afilter that will remove any paths with alength less
than the specified value. Thisisto prevent lots of small paths to be
created on for example along rod or pillar.

This parameter is afilter to prevent too long paths. If the filter hasa
valueof 1 degree, the path direction can only change 1 degreefromthe
selected plane to be painted, meaning that a sphere will not be painted
because only avery small portion of the sphereis parallel to the plane
you want to paint. A filter value of 90 degrees will alow any path
direction.

This parameter isafilter that lowers the number of targetsin the path.
If no deviation isalowed there would be infinite number of targetsin
the path. Typically atool to surface distance deviation of +-20-40 mm
isalowed.

This parameter is to speed up the path generation process. A lower
number will give a more accurate path, but it will take more time to
create the path. A scan resolution of 20mm means that the surfaceis
checked for every 20mm.

Selecting the 50% overlap button will create paths only on the surface
of the object, astypically done when a program with 50% overlap is
made.

Selecting the 75% overlap button will create one pass outside the
object, as typically done when creating a program with 75% overlap.

25
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Paintpath generation

— Parameters
kin ztrake length [mm]
b ax surfaceandle [deqg)
b &% surface deviation [mm]

Scan rezolution [mm]

B0% overlap |

5% overlap |

<-Back |

Cancel

26
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BrushEditor

Introduction

BrushEditor

The Brush Editor is used to edit Brush Tables. It shows the current
brush dataesin agrid and as a bargraph, and it gives you the possibil-
ity to select between the available brushtables in the brush file.

m_".' C:'Program Files', ABB FactoryWare'.ShopFloorEditor’i Pl ;IEIEI
d 0 p 1 |bd_a1 |

1 i} 8a7 340 -

2 i 0 i

3 300 601 837 100%

4 i i i

5 144 522 150 75%

6 i 0 i 50%

7 568 350 151

3 0 0 0 25%

g i 0 i 0%

10 0 o o 5 Fuid  Atom  Shape
Modified £ orignal 7 ||4] | D

In the grid you can modify the brush valuesin a brush table by select-
ing the corresponding cell. Clicking the right mouse button will open
acontext menu.

In the context menu you can offset the selected values by value or by
percent.

In the chart you can click the left mouse button on abar, and then drag
the bar up or down. The brush values of the selected brush number in
the grid will then be modified.

The drop down list contains the alias names of all the brush tablesin
the brush file. If several brush tables has got the same alias hame, all
the brush tables with the same alias name will be modified.

NOTE: It isonly possible to modify existing brush tables.

27
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ColorChangeEditor

Introduction

ColorChange
Editor

28

The ColorChange Editor displays the color change sequences as
graphical diagrams. This makes it easy to verify and edit the
sequences, without displaying the Rapid code.

With the ColorChange Editor it is possible to create new color change
programs as well as modifying existing ones.

ThelO Diagram showsthe currently selected 10 sequence. On the left
sidethelist of the |Osisshown. Theright side representsthe 10 status
in asignal diagram.

The 10 diagram window uses colored lines for displaying different
events in the color change sequence. The colors have the following
meaning:

» GREEN Color change sequence is finished.
 BLUE Anroutinecall is present at this position.
» ORANGE A wait flag is present at this position.

. ColorChangeEditor =100 x|

File Edt Help

Routine: |main ~| o ([T ﬂ ms E! EI lglﬁ ES I Wait before exit

Os 5g 10s 18s 20s 30s

H1DclSupCF
H1DclDump
H1SohCIUZCF
HIAIrCIUZCE
H1SokCE
H1SokCIU1CE

H1AICIUICE
HiNeedleCF
H1DumpCF

HiRemoveCF L I"

H1VacuumCF

The colorchange sequence can be created and modified by clicking
and dragging in the grid.
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Editing Bar

Configure 10 List

Routine Selection

Selects the color change sequence for viewing and editing. The drop
down list contains all sequences of the currently opened file.

Grid Size

Setsthe size of one grid step in milliseconds. Larger valueswill zoom
out and smaller value will zoom in the view.

Show Alias Names

Shows the alias names or the physical 10 names of the signal.

New Routine

In order to add color change routines click on the new routine button.
The program will ask for the routine name.

Show Grid
Shows or hides the grid in the view.
Snap to Grid

Enables or disables the snap functionality. If snap to grid is disabled,
color change editor will work in 10ms steps.

Edit Mode

Sets the window to edit mode. Add new events and change existing is
possiblein edit mode.

Selection M ode

Sets the window to selection mode. In selection mode, copy, paste,
insert cells, delete and delete cells are possible.

Wait Before Exit

If the box is checked, the routine will exit after the last color change

instruction is executed. If the box is not checked, the routine may be
finished before the whole color change sequence is executed.

You may edit the 10 configuration by selecting the File, Edit 10 Con-
figuaration. To create a new 10 Configuration, select File Open and
type a non-existing name when you are asked to select the IO Con-
figuartion.

29
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Other

30

— Dulpi
Mame: [ioNeede Ty o0 x

fiag  [Eun Mesds

Add Delele

Inbsrdock: Growps:

123466 70 31011213 141516
{!‘ Ll o o o

. I

The 10 Configuration Dialog box is used to edit the signals used for
color change sequences. Following parameters are available:

1

~N o o1 b~

IO List showsalist of al defined signals for the color change
editor.

Output, Name shows the name of the selected 10 signal.
Type defines the 1O type. Following types are available:
* DO - Digital output

e GO - Group output

» AO- Anaog output

Alias defines the alias name for the signal.

Add adds asignal to the signal list

Delete deletes the selected signal from the signal list

Interlock Groups definestheinterlock group. Only one signal
out of ainterlock group can be different from 0.

ColorChange Editor usesthe SetTMSignal instruction for creating the
color change sequences. To give more flexibility it is possible to add
routine calls and wait flags into the color change program.
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Mirror

Introduction Thisfunction is used to mirror a path.

You can mirror the path in the XZ or Y Z plane.You can also specify a
mirror offset.

— Mirrar Parameters

kirrar Plane: tirrar Offzet: [mm]

Ok Cancel

Mirror
» Select the path(s) to mirror and press the Mirror button
» Select mirror plane and offset
* Pressthe OK button

NOTE 1: Mirror will replace the origina path with the mirrored path.
Makeacopy of the origina paths before executing the mirror function
if you want to keep the original path.

31



Paint PowerPac User’s Guide

32



Chapter 2: Display Options

Chapter 2 Display Options
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The Display Option button bar

Introduction

The buttons

This button bar allows the user to easily select what should be visible
on the path.

P EE

Push the desired button to toggle abject visibility.

Display/Hide Robtar gets. You use this function to turn on or off the
displaying of robtargets.

Display/Hide Robtargets Name. You use this function to turn on or
off the names of the robtargets.

Display/Hide Path. You usethisfunction to turn on or off the display-
ing of the path.

Display/Hide Routine Names. You use this function to turn on or off
the displaying of the routine names.

Display/Hide Brush. You use this function to turn on or off the dis-
playing of the paint process data. The brush button will show/hide both
the color on the path and the events

Display/Hide Trigger Positions. You use this function to turn on or
off the displaying of the trigger positions.

Display/Hide Wor kobject. You use this function to turn on or off the
displaying of the workobject associated to the selected point.

Display/Hide Zone Data. You use this function to turn on or off the
displaying of zone size. The size of the zone is derived from the name
of the zone data, not the actual data used by the controller.

NOTE 1. If the path isinvisible, the brush and event will also beinvis-
ible.
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Chapter 3 Paint related functions
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Motion instructions

Introduction

Usage

36

The process template functionality provides support (including syn-
chronization) for arbitrary motion instructions. A template for Paint-
Ware isincluded in the RobotStudio installation, and is added to the
default template during installation of Paint PowerPac.

The motion instruction, including all possible arguments (such as E1
etc.) can be edited in the "Edit instruction” dialog.

For arguments of a specific type (such as eventdata), all variables of
that type declared in the controller are included in a combo box.
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Action instructions

Introduction

Usage

Currently, process templates do not support action instructions.
Instead, the instructions that RobotStudio recognizes are hard-coded.
SetBrush, UseBrushTab, WaitWabj and DropWobj have been added to
this set.

Action instructions can be added to a path viathe "Insert action
instruction” menu command. This brings up a dialog with a set of
action instructions with pre-defined arguments (such as ConfJ\Off).

For other arguments, use the advanced tab, and set the desired argu-
ments.
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Eventdata

Introduction

Usage

Graphical editing

38

Eventdatais the PaintL argument that controls where and how to
change brushes during the motion.

The events will be visible in the browser benesth the corresponding
path instruction. It will be editable through the property browser and
(for PaintL) the edit instruction dialog. Creating an eventdata can also
be done in the edit instruction dialog.

It is possible to drag an event along the path between two targets.

Set selection level Target/Frame and choose aFreehand Movement (X,
Y or Z).

Click on an event and drag it along the path. It isimportant that you
choose the correct Freehand Movement, or you could select al three.
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Conveyor Tracking

Introduction

When simulating conveyor tracking in RobotStudio, the
conveyor worksin the sameway asin area cell. RobotStudio
will simulate synchronization switches, encoders and other
peripheral equipment once the conveyor is created and properly
configured.

In addition to the positions and distances that controls the
conveyor tracking in areal robot cell, the conveyor tracking in
RobotStudio also has positions that determines where to start
and stop moving parts along the conveyor.

Pleaserefer to the Robot Studio 3.1. Users Guide for detailed informa-
tion on how to configure and use the Conveyor Tracking functionality
in Robot Studio.
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Build a
station

Purpose

Goal

Create a new
station

Import a robot

Start the controller

42

Example how to create a simple station

Create aand set up asimple station with IRB5400-02 and a gun.

On the File menu, click New Sation.

On the File menu, point to Import and then click Library.
Browseto the \Library\Robots\ folder.

Select the IRB5400-02.rlb file.

Click Open.

In the Object Browser right click the robot IRB5400 02.
On the context menu, click Sart Controller.
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Import a tool

el Digital Plant
- dige Station
El' En:nmpn:nnents

; E!:nj;tgﬁ Expand &l
- @ T:  Examine

e = P IT Wisible

9 Collizion Se Set Calar...

Skart Controller

Setup Controller, ..
Set as Ackive Robak

Disconneck From Library
YE& Enabled

Mechanism Status. ..

Wiew synchronization logFile

Clear synchronization logFile

Madify k

Set as LUCS
Apply Orientation
Copy Orientation

Celete

Renarme

Wait until the Status bar turn green

On the File menu, point to Import and then click Library.
Browseto the \Library\Tools\ folder.

Select the PaintGun.rib file.

Click Open.
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Attach the tool Drag, with the left mouse button, the tool to the robot and drop.

E-ped] Digital Plant
Ei Station
- & Components
") IRBS400_02 -G:I
- pgun
-4 Elements
=43 <IRES400 02:Elements

Mo Cancel

Click Yes.

Station complete The station is now complete, and the robot isready to move. Savethis
station as Smple_|RB5400-02.stn.



Chapter 4. How to use Paint PowerPac

Create a simple program

Purpose

Goal

Start

Example how to create a ssimple program.

Create and execute a simple paint program.

Open the station Smple_IRB5400-02.stn created in chapter How to
use Paint Power Pac, paragraph Build a station.

Change active process template to PaintWarel

Create sphere at 1500,1000,1000, radius 500

In the Path tab, click Auto Path.

A new dialog box opens.

Click on the sphere to select it.

Click Top.

Click Front torear.

Click Next.

Click 50% overlap.

Click Sart.

Wait until the Paintpath generation dialog box closes.
Click on the Path tab to refresh the list of pathsin the station.
In the graphics view, right click on the sphere.

In the context menu, click on Visible to hide the sphere.
Select Path3 and Path 5 in the Path tab list.
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Target | Imstruction F'-Elthl Canveyor | Mise [ ——
Pathz
Path4
Pathk
Fath& bove along path
— Path toolz
[ Create path Auto Path
Path3 -» Pathi
Jain pathz Kirrar
Add ondaff event Rewverze
Rename

Click Reversein Path toolsin the Path tab.
In the Path tab, select all paths. (Ctrl+a)
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Target | Instuction  Path IEDnve_I,n:an Mise I—

FathE bove along path
— Path tools
[ Create path Auto Path
Joit paths Kirrar
Add ondoff event Rewverse
Rename

Click Add on/off eventsin Path toolsin the Path tab.
Select Path2 in the path list.
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Target | Instuction  Path ID::nveyu:urI Mizc I—

Fathz Maove alang path
— Path tools
[T Create path Ao Path
Jmin paths irrar
&dd ondaff event Reverse
Rename

Select Path3 in the graphics view.

Click Join pathsin Path tools in the Path tab.
Select Path4 in the graphics view.

Click Join pathsin Path tools in the Path tab.
Select Pathb in the graphics view.

Click Join pathsin Path toolsin the Path tab.
Select Path6 in the graphics view.

Click Join pathsin Path tools in the Path tab.
Select Path2 in the path list.

Select all targetsin the target list in the Tar get tab.
Click Rotatein Target toolsin the Target tab.
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Target | Instruu:tiu:unl Path I I:::unveynrl Mizc I—

Target23:1 (21 ] Jump to target
— T arget toolz
Position Rotate
Flace Rename
Copy arienation Spply oriemtatiarn
Align arientation Marmal to surface
Edit external axis

A new dialog box opens.
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Rotate Target3:1, Target4:1, Targets:l, T

— Reference

f local 7 Paent € Wwold © UCS 7 2 Paints

— Pozition[z]

Y z
Base |o |o |o
End point |0 E [0
— Ruotation
Angle IEIE1 Cx Oy &z
2k, I Cancel Apply

Enter 90 in the Anglefield of Rotation.
Click OK.

The dialog box closes.

Select Path2 in the path list in the Path tab.
Click Move along path in the Path tab.
The robot moves along the path.
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How are things connected

ﬁrogramMaker (PMN

Edit program directly
in VC program
memory.

/ RobotStudio (RS) \ VirtualController (VC)

Create and edit motion Program execution.
paths. o
y
Sync to VirtualController
Graphical display and Calculate robot movements, TPU Load/Save
editor. program
Procedure Sync to Station .
Changes made with Changes made in RS
PM, TPU or VC are not reflected until a PC Harddisk
program are not Sync to = VC hdO:
reflected until a Sync Conveyor speed VirtualController is RS Import / Export
to Station is executed. executed. program
Changes made in RS Joint positions Changes made in VC, -
are not reflected in the PM or TPU are not
VC until a Sync to reflected in RS until a
VirtualController is Sync to Station is
executed. executed.

TeachPendant (TPU)

Functions as the real
TPU. Communicates
only with VC
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Set up arobot with external axis

Purpose

Import a robot

Import the external

axis

Position the robot

52

Example how to set up arobot with external axis

On the File menu, point to Import and then click Library.

Browseto the \Library\Robots\ folder.
Select the IRB5400-03.rlb file.
Click Open.

On the File menu, point to Import and then click Library.

Browseto the \Library\External Axes\ folder.
Select the T5403_L.ribfile.
Click Open.

In the Object Browser select IRB5400_03.
On the M odify menu click Rotate.

Rotate IRB5400_03
— Reference
i |ocal 7 Paent O wold O UCS T 2 Paoints
— Position[z]
b £
Baze o o o
End poirit IEI IEI IEI
— Ratatian
,E‘.,ng|e i = (. Y {* =
Cancel Apply

Enter -90 in the Anglefield of Rotation.
Click OK.
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Attach the robot to Drag, with the left mouse button, the IRB5400_03 to the T5403_L and

the external track drop.

el Digital Plant
=g Station

=- ' Components

&% IRES400_03

W g TE403_L -ZI
[—]’ Elementz

=93 <IRE5400_03>Elements

@ Targets

A dialog window opens up.

RobotStudio X

@ Lo wou also wank ko reposition IRES400_037

Mo Cancel |

Click Yes.

Start the controller  Inthe Object Browser right click the robot | RB5400_03.
On the context menu, click Sart Controller.
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-ped] Digital Plant

- dige Station
=& Components
SR (FEiA00 (12
e TH403_L

Expand All

-4 Elements
=63 <IRE5400_0

Examine

@ <T5403_LE
----- ,@ Colligion Sets

Setup Contraller, ..
Sef as Active Robak

Disconnect From Librarsy
YE& Enabled

Mechanism Skatus, ..

Wiew synchronization logfile
Clear synchronization logfile

Fadify

Sek as LCS
Copy Orientation

Delete
Rename
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RobotStudio

Starting Yirtual Contraller IRBS400-03
Pleaze wai...

Wait until the statusbar turn green

On the M echanism menu, point to Controller and then click Setup.
A new dialog box opens.
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In the Setup for IRB5400 03 dialog, click the Ext. Axis tab.

Setup for IRB5400_03 x|
Cantroller | Robat | Ext. 4uis | TRU |
M arne:
Shut Doven Controller
ergion; I‘MEI
LEhange Cantraller | [ ze [Default Contraller
[+ Start contraller at open station
k. I Cancel Apply Help
Click the Set Up external axis mapping button.
A new dialog box opens.
External Axis Mapping™ x|
— RobatStudio Controller
tdechanizms: fechlUnits:

WIIRE5400 03
TE403_L

Simulation Jaints:

[CIIRE [IRES400_03]

T 5400

Configured Controller Joints:

I

<'|'|'> lam1m x|

BazeFrame moved by

Controller urit that

moves the baseframe:

L s s s e

o]

Cancel |

In the M echanisms box select T5403 L and then in the M echUnits
first select T5400 and check the T5400 checkbox.

Click OK.
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RobotStudio x|
@ Flease walidate this:
IRES400_03
IRE Maoved by TS400
75403 L
TS400 Moved by: -

11 == arm 1 (7

Is this carreck?

Mo Cancel

Click Yes.
The dialog closes.
Click the Robot tab.

Setup for IRB5400_03 x|

Controller  Fobot |E:-:t. .-“-‘-.:-:isl TRU I

b el — Basze Frame Pozition

I [ Usze Controller D efinition

Pozition: ||:| ||:| ||:|
¥ | Setaz Sctive Fobat

Oriertation: [0 J0 |90

2k, I Cancel | Spply | Help |

Uncheck the Use Controller Definition checkbox

Enter -90 in the Orientation Rz input box. (Because the robot is
rotated -90 degreesin Rz)
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Click OK inthe Setup for IRB5400_03 dialog.

The VirtualController will now restart to activate the changesin
baseframe.

RobotStudio

Starting Yirtual Controller IRBS400-03
Pleaze wai...

The rabot is now ready to use.

58



Chapter 4. How to use Paint PowerPac

Configure the VirtualController for a Paint robot

Purpose

Setup the
controller

Example how to set up avirtual paint robot.

In the Object Browser right click the robot IRB5400_02.
On the context menu, click Setup Controller.

In the Setup dialog box, click on Change Controller.

In the Virtual Robot Browser dialog box, click Create.
Enter System Name IRB5400-02-Test.

Select Program Revision 3HAC6811-2.00 RW 672 System Pack 4.0,
or |ater.

Check the Use Paint Options checkbox.
Click the Insert Virtual Key button.
Click OK.

Go thru Robinstall

Click in IRB5400-02-Test in the systems
Click Set Current Robot.

Click Close.

Click OK.
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