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Safety

1 Safety
i Read the information about safety in the manual System Manual, section
Introduction and safety.
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System settings
Calibrating the robot and the external axes

2 Calibrating therobot and the external axes

2.1 Manual setting of the calibration values

504 874-102

The measure is only necessary if the system haslost the calibration values

(resolver values).

The chapter describes the procedure for all robot and positioner axes where there

are calibration values are available

1 Press /@l Misc.

2 Movethe cursor to System
Parameters.

- Press _<| Enter.

3 Movethe cursor to Manipulator.
- Press < Enter.

4 Pressthe menu key Types1 or
Types 2.

5 Movecursor to Motor calibration.
- Press <] Enter.
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System settings
Calibrating the robot and the external axes

6 Move cursor to the axisto be (6) G File  edit Topics Types 1 Types 2 |]
Ca“brmed ;ystem P?r.gmete.rs Manipulator |~
otor calipration
ame ]
- Press _<| Enter. S t 1= |9
irb_2 ()
irb 3 =l
jrbiﬂ
e E
<] C
7 Movethecursor to Calibration (7) | ——
OffSEt. 2 System Farameters Mamipulator U
Motor calibration l
arameters nfo |
- Press <] Enter. g ! - ®
ame irh
gammu‘tamr offset 1,5?&‘%0", g
st
| |
Cancel 0K
8 Typethe motor's calibration value. (8) | S
The value can be found on the plate \ Tnput Number 7
inside the cabinet door. Values for o
IRB alw on the man| pulator_ Emter numeric wvalue for Calibration offs o
< O'
- Pressthefunction key OK. .y | SRR
4 its: Minimum -& 283 o
ximum &.233 |
G\ o
Cance 0K |
9 Movethecursor to 9) G | —
Cal_offset_valid. A biigHase 9
. . Farameters Info [}
- Check whether Yesis defined. ii : &= |®
Ezmﬁlutator offeet ;rEFéSBO (10) [
- If not Calibration offset ],234567: =
. al. sensor position @.0888040,,
Press the function key Yes. ) E VEH oo i
[Cal offset wvalid Yes
10 Pressthefunction key OK. d e
Yes N Cancel 0K
11 The system re_:sponds with: (11) G File  E6i1 Topics Types 1 Types 2 | |
R%tart requ“’edl Pararnders ha\/e SysTem Parameters Manipulator v
[l
been changed. <
- Press <] Enter to proceed. g
12 Repeat the procedure from point 6 i
above until the calibration has been il i
updated for all motors.
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Calibrating the robot and the external axes

13 When calibration has been updated (13) Edit  Topics Types 1 Types 2 |
for al motors: e e B
. 3 Add or Replace Parameters.
- Pressthe menu key File. i i :s —1{5)= (¥
(14) gz sovess- 4
14 Movethe cursor to Restart. \T
a =3
- Press <] Enter. e
4 C
15 Pressthefunction key OK to restart (15) | ———————
controller. Warning! 7
. ) Al ReSrart command! O
- When the window Welcome... is o ST ol g
displayed the system is ready for A N e
use.
4 ]
| C
Cancel oK

2.2 Updating therevolution counter

This measure is necessary when you have entered the calibration values manually
or for some reason need to update one or more of the axes revolution counters

(resolver) against the synchronization position.

Usually the programmed positions are not affected by an update. If this happens
the entered values may be incorrect or the axis has been updated before
programming at an incorrect position i.e. not by the synchronization markings.

1 Movetherobot's and positioner's axes to their respective zero positions

(synchronization marking).
NOTE!

- If the system has a positioner of thetype B, C, D, K or R the zero
positions should be updated with the unit's position 1 (side 1) against the

robot.

1 Press @] Misc.

2 Movethe cursor to Service.
- Press <l Enter.
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System settings
Calibrating the robot and the external axes

3 Pressthe menu key View. (3)—

. ] ] - File Ed Special -
4  Select Calibration using the cursor N
or number key. AV L .
( ) Gm. Commutation (&
- Press <] Enter. e e .| ||
ES;;?;M "é;r;;am Info. .. =
Qperator
I0 & Communication [}
C
Msgs
5 Movethe cursor to the mechanical ©)
. . File Edit View Cali
unlt to be Callbrataj i Service Calibration f - ;
. a =
6 Pressthe menu key Calib. - . (6)
1(4)= 3
e B jator nd s °
J o
7 Select Rev. Counter Update using (7) o e e v 1
the cursor or number key BT meay: 1 Rev.Counter Update... &
_ Pr% Pl | Enter al : 2 Fine Calibration... g
Unit Status
@ IRB Synchronized e g
INTERCH Synchronized
o <t Sumenron sod e
a C
8 Pressthefunction key All to include (8) || Revicammeer wpames o
a” the ma:hanical unlt's aX$- < iEBupdate, include axes and press 0K, g
Axis Status
9 Pressthefunction key OK. e () |
Rew. Counter updated
2 ey e | o
Rew.Counter updated
l Rew. Counter updated o
Incl A1L Cancel 0
10 The system responds with: “ Unit a =
5y . Rev.Counter Update
name’ synchronized. (10) e e .
ev.Lounter or a marke o
axes will be updated
. It cannot be undane!
11 Pressthe function key OK. . (11) S
0K to continue?
4 C
a A o]
Cancel 0K
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Calibrating the robot and the external axes

2.3 Recalibrating the axes

This measure is necessary when the external axes lack calibration values or you
wish to recalibrate the axes.

i NOTE! This procedure should not be used if calibration values already exist for
the axisin question.

You should be aware that the programmed positions can change depending on
whether the new calibrated position differs from the previous position.

The chapter describes the procedure for the positioner, not for the robot. (Specialist
know-how, which is not described here, and equipment are required to calibrate the
robot's axes.)

Calibration of the external axesis performed in different ways depending on the
type of positioner in question.

2.3.1 Positionersof thetypes A and L

1 Movethe positioner's axes (axis) to respective zero positions
(synchronization marking).

- Be precise when adjusting the position of the axis so that it liesin the
centre of marking.
The marking is made up of a machined groove or a machined notch on
the gearbox respective faceplates.

2 Press ‘@l Misc

(2) M == == R

=] =y )

IEE’E{
E B
Bl EE
EEEB
(0 A

3 Movethe cursor to Service
- PreSS il Enter ~ Other Windows

ta] System Parameters

(Bi=

Production

fal FileManager

Operator Qutput & Input
Schedule Manager

Lali sl a0 am

L]
Q

a o
>
4 Pressthe menu key View. (@)
File Edit b R Skecial a
Sel librati ing th i E
5 ect Calibration using the cursor
or number key (5) —aj e 2 Date & Time s
Common Calibration a
o t 1 4 C tati
- Press '] Enter. ) Saten T |S Baserrane 9
Hardware & Two Axes Definition. ..
Motion [ ------ o
Program System Info
Dperatar
I0 & Communication o} B
Msg+
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Calibrating the robot and the external axes

12

6 Pressthe menu key Calib.

7 Select Fine Calibrate using the
cursor or number key

- Press <l Enter.

8 Movethe cursor using the arrow
keys to the mechanical unit to be
calibrated.

- Answer OK when asked whether
you have put the mechanical unit
in the right position.

9 Sdlect the axisto be calibrated using
Incl.
(Select all axeswith All.)

- PressOK

10 Answer OK again to the new
question if you really want to
perform the calibration. The axes
should now be synchronized.

File Edit Wie Iiahb
a e g
(6)/, te Calibra|l Rev.Counter Update...
GM/' Fine Calibration.. . 3
L Status
(7)o L (O
IRE Synchronized 9O
INTERCH Synchronized
« STHL Synchronized D
STHZ Synchronized
ad D

N3
< o
(8) Fine Calibration
IRE A
<d| To calibrate, include axes and press 0K, o
Axis Status o
1(B)=
i 9
Calibrated
3 Calibrated
- 4 Calibrated o
5 Calibrated
& Calibrated
3 =
Incl A1l Cancel 0k

;N
i vl

Fine Calibration
| The Calibration for all marked axes g

will be changed.

It cannot be undone!

[a]

<

0K to continue? (10) 9
4 D
il o

Cancel QK
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Calibrating the robot and the external axes

2.3.2 Positionerswith two position units of thetypesB, C, D, K or R

504 874-102

1

Move the positioner's axes (axis) to their respective zero positions

(synchronization marking).

- Be precise when adjusting the position of the axis so that it liesin the

centre of marking.

The marking is made up of a machined groove or a machined notch on

the gearbox respective faceplate.

Press @] Misc

Move the cursor to Service
- Press < Enter.

Press the menu key View.

Select Calibration using the cursor
or number key

- Press < Enter.

Press the menu key Calib.

Select Fine Calibrate using the
cursor or number key

- Press €| Enter.
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System 5 BaseFrame. . 9
Harcware & Two Axes Definition
Motion  f------
| program System Info N
Operator
IO & Communication o]
a C
Mag+
o| File Edir v Calib A
=
(6)/‘ ervice Calibra|l Rev.Counter Update...
tal 2 g Calibration. .. S
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(T 1(a— O
IRB Synchronized G
INTERCH Synchronized
- 5TH1 Synchronized o
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Calibrating the robot and the external axes

14

8 Movethe cursor using the arrow
keys to the mechanical unit to be
calibrated.

- Answer OK when asked whether
you have put the mechanical unit
in the right position.

9 Sdlect the axisto be calibrated using
Incl.
(Select all axeswith All.)

- PressOK

10 Answer OK again to the new
question if you really want to
perform the calibration. The axes
should now be synchronized.

(8)

(s
=
Fine Calibration
IRB o
To calibrate, include axes and press OK. o
Axis Status
1(&)= |0
=
Calibrated
3 Calibrated o
4 Calibrated
5 Calibrated
[ Calibrated
D
Incl A1l Cancel 0k
.}
vl
Fine Calibration
The Calibration for all marked axes g
will be changed.
It cannot be undone!
. 0
0K to continue? v

(10)

Cancel QK

11 A program must now be run in order to accurately set the position of the

table switching axis.

IRBP Calibration, see IRBP Driver Documentation
- Run the program to set the calibration position.

- The synchronizing positions of the remaining axes are not affected by

this program.
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2.3.3 Positionersof thetypes C Index
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Calibrating the robot and the external axes

Move the positioner's axes (axis) to their respective zero positions

(synchronization marking).

- Be precise when adjusting the position of the axis so that it liesin the

centre of marking.

The marking is made up of a machined groove or a machined notch on

the gearbox respective faceplate.

Press @] Misc

Move the cursor to Service
- Press < Enter.

Press the menu key View.

Select Calibration using the cursor
or number key

- Press < Enter.

Press the menu key Calib.

Select Fine Calibrate using the
cursor or number key

- Press €| Enter.
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a (=]
>
(4) Frte——ec-— RN Skecial -
g =)
service Log
""" 0
| Mame 2 Date & Time v
(5% alibration
q| Operational 4 Commutation &l
System 5 BaseFrame. . >
Hardware E Two Axes Definition
Motion [ ------
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File Edw a
v
(6)/’ 8rvice Calibra|l Rew.Counter Update...
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Calibrating the robot and the external axes

16

8 Movethe cursor using the arrow
keys to the mechanical unit to be
calibrated.

- Answer OK when asked whether
you have put the mechanical unit
in the right position.

9 Sdlect the axisto be calibrated using
Incl.
(Select all axeswith All.)

- PressOK

10 Answer OK again to the new
question if you really want to perform
the calibration.

The axes should now be

synchronized.

11
table switching axis.

(s
8 :
Fine Calibration
IRB A
| To calibrate, include axes and press 0K, o
Axis Status
) 15— (O
v/
2 Calibrated
Calibrated
S 4 Calibrated 5
5 Calibrated
] Calibrated
a D
Incl ALl Cancel 0K
[
B o
Fine Calibration
<d| The Calibration for all marked axes 8
will be changed.
It cannot be undone!
[
: (10)
0K to continue? 10 9

; \ 5
a \ D

Cancel 0k

A program must now be run in order to accurately set the position of the

- Run the program to set the limit switches.
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Definition of the tool data (tload)

3 Definition of thetool data (tload)

i

These are the movement related data that should be defined first. All movement is
dependent on this definition.

When using the Collision Detection functionality it is most important to have the
right tool load in your tool data.

Recommended data components for the tool:
robhold: true

tframe: 5-point TCP& Z isnormally used with weaving during
MIG/MAG welding.

Without weaving 4-point TCP is sufficient.

TCP is defined according to the description in section 4,
S4C User's Guide, Calibration, Defining tools.

tload: Values for the supplied standard welding guns and guns
with a swan neck:

Welding gun type Swan neck Wiight mxm mYm mZm
ESAB PSF 315R 22 degrees 33| -60 0 57
ESAB PSF 500R 22 degrees 33| -60 0 57
Dinse PKI 500 22 degrees 33| -35 0| 90
Binzel WH 455 22 degrees 33| -35 0| 55
Dinse PPALU 22 degrees 44| -20 0] 120

The five standard welding gun types above are predefined with the right tload in
the module Tooldata.sys.

- Always use one of these tools when you are using a standard welding
gun.

- Duplicate and change the name of the tool dataiif you want to make your
own tool.

- If you use a non-standard welding gun it is necessary to run the
load_identify service routine.

3.1 Setup welding gun whithout BullsEye®l|

504 874-102

The position of the robot and its movements are always related to its tool
coordinate system, i.e. the TCP and tool orientation. To get the best performance,it
isimportant to define the tool coordinate system as correctly as possible. For more
information, see the User’s guide, Chapter "7 Defining Tools"
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Definition of the tool data (tload)

3.2 Setup welding gun when using BullsEye®I | (option)
BullsEyee Il provides completely automated Tool Center Point (TCP) definition.
Choose the right tool before starting the SetupBullseye routine.

1 Select @ (Program) 0 5 Teachpendant e

ARR
S5 0 et el e 0 s SR R B
o) s e
& s
a2
8 o g |
=i
| o A
LT} 1]
= et o =l
LA
LTS LS|
=] ) -
[ 2 ] H EH o= = = gLt J
2 %Ie(:t VIeW File Edit BEE tHodule Special a
(2)— iz
Program Module|l Instr. (routinel)
3 Select 6 (Modules) 2 Routines 5
(3) 4| Name 3 Data (tooldata)
Py T 4 Data Types ||
- Press .| Enter. it 5 Test :
al| PibUser &}
POSCALIB ~ [==---- |9
SmarTac 7 Main Routine
ST_text (Selected Routine) o
TepData @ |------
Tool_data 9 Error Handler
USER Select current task...
a 2]
New,,, Decl,, Data+
4 %Iect Tdeata. (4) | File Edit View Module Special o
i P Modul MAIN/ 5
rogram odules
- Press .| Enter. o
4| Name Type : g
21 (22)=
HMOCKIT2 System Module
muloadid System Module a
PibUser System Module o
ROSCALIB System Module
al 59 prTac System Module o
ST\text System Module
[cpD Program Module
USER System Module
a C
New,, Decl,, Data+
- _— cme e —p—— ey
5 Select SetupBullsEye (5) 5
Program Routines MAIN/TcpData
- =
Pre$ —I Enter- 4| Routines In Module S
Name Type
2 (2)= a
ckTcp
G\h 9
< (5]
<3 (5]
Mew,,, Decl,, Dupl.,, Data+ Test+
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6 To changetool (welding gun):

(6) o _File  Edit  view IPLL IR2 g
| V)
- Move cursor to selected tool \w MAIN/TcpData/Se tupBullsEye
. M.C 1
welding gun). - 1(1) &
( 99 ) GetNawT(PDatsﬁ# 1 Move] v
_ | ' 2 Movel
Press <| Enter. A 2 fowsl -
| 4 ProcCall 9
5. Set
6 Reset
(d 7 WaitTime =
8 WaitDI
9 More 4
a o
Copy Paste OptArg (ModPos) Test+
7 Selecttool (welding gun) from | | p—— |
list. (7) _ 2
\\\\ﬁ‘ Instruction Argument
- PressOK. W GetNewTCPData ?tPSFSO6R, 1\DoSetup; 8
b o
YourTool tPSF500R o
4(6)=
| tdayl tDinsePPalu
= tool® b
tPSF315R tPSFSOOR
theldGun
a D
Mext Func More,,, Cancel 0K

8 Right type of welding gunis @) o e eare view mu e g
wleCted' rogram Instr MAIN/TcpData/SetupBullsEye e
\ M.C 1 5
. . 1(1) =
GetNewTCPDats [NIBEED. +|1 Movel
. 2 Movel :
la 3 MoveC a
4 ProcCall v
5 Set
& Reset
(4 7 WaitTime 2
8 WaitDI
9 More 4
a C
Copy Paste OptArg (ModPos) Test+
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Definition of the user co-ordinate system & work object

4 Definition of the user co-ordinate system & work object

504 874-102

Some measures must be taken before the definition.

* Thetool datafor the particular welding gun must be defined,
See "Definition of the tool data (tload)" on page 17.

* Theright tool with the correct TCP must be activated in the jogging menu.

*  Themechanical unit for which the user co-ordinate system and work object
are to be defined must be activated.

*  Themechanical unit's axis (axes) should be set to zero degrees (zero
position).
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Definition of the user co-ordinate system & work object

4.1 Pick anamefor thework object

The work object should be sorted into a module with a suitable name, preferably a
system module.

22

1

Select @ (Program)
If no program is displayed:

- create anew program or
- load aprogram.

Select View

Select 6 (Modules) using the
cursor or number key

- Press <l Enter.

Move the cursor to the System
module where the work object
isto be saved.

(If there is no appropriate
module one must be created.)

- Press _<| Enter.

Press the menu key View.

Select Data Types using the
cursor or number key.

- Press <l Enter.

(1) g
= o= = el
\ ) s e
|
g I S I T
8 o
=i
=1 -
i)
&) Y i ol
seyrignt 193-308 = | =
fie] o e
=] ) -
[ 2 ] H o= = =E gLt ]
(2) File tuWN Module Special |n
v
3 Program Module|l Instr. (routinel)
2 Routines
( ) T me 2 Data (tooldata) g
4 Data Types '
muloadid 5 Test ;
al| PibUser [&]
POSCALIB  [------ &2
SmarTac 7 Main Routine
ST_text (Selected Routine) o
TcpData @ |======
Tool_data 9 Error Handler
USER Select current task...
a o
Mew,, Decl Data+
(4) File Edit View Module Special |p
g
| =
Program Modules MAIN/S
) (s}
A Name Type :
il P e
HMOCKI System Module !
ig| muloadid System Module a
| | Pibuser System Module 9
‘POSCALIB System Module
la SmarTac System Module o
| ST_text System Module
| _| USER System Module
1a C
New,, Decl,, Data+
(5) Fila Ecippe [REI Routine Special |
a o
Program Routin|l Instr. {main)
(6)\ 2 Routines a
?w 3 Data (nhum) o
Mame 4 Data Types
———|5 Test
| Mo Routines & Modules S
7 Main Routine
a _(%?}??ted Routine) o
(Error Handler)
Select current task. ..
e C
New, ~ Decl,  Dupl, Data+ Test+
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7 Movethe cursor to wobjdata (7) : : :
. File Edit YWigw Types o
(work object data). a o
Prog. DataTypes MAIMSUSER
- Press _I‘_' Enter. o 34(36)= 3
speeddata
stoppoint :
A\ stoppointdata &
string v
xtfile
agctnum
g tooldata E
wob jdata
wztemporary n
ALl Data
8 Pressthefunction key New. (8) ol File Edit  View Data Specisl |q
v/
- Press (<] Enter to change Program Data MATN/USER
the name. 4| wobjdata In System g
Name Walue Local Module
da_current_wobj [FALSE, TR ABAS &)
obCellDrv [FALSE, TR X = U
wob 0 [FALSE, TR BRSE
a wobjl [FALSE, TR USER o
el C
New,,, Decl,, Dupl,, Instr+ Test+

9 Enter the name to be given to (0)._ || —

. 3
o
the work object. \Wa Def. in USER
- PressOK. - g b 218 ‘ g
&
g g
< C
< C
Decl Cancel 0K
10 Select right work object File Edit  View Data Special |q
(10) - F Dat MAIM/USER “
rogram Data
- Press (<] Enter ]
4 objdata In System o
Name Walue Local Module
53 (5)=
| de_current_waobj [FALSE, TR DABASE 0
offCel1Drw [FALSE, TR X - Y
wah 10 [FALSE, TR BRASE
aql il [FALSE, TR USER o
i [
g C
New, Decl,, Dupt,, Instr+ Test+

11 Setufprog:=to TRUE while (11) o M
deflnlng' ¢ Current Data Value S
Once the definition is complete . oo [0
it should be changed to wabiz: _ (wobjsata) |7
FAL SE, see chapter 4.4 o Wpras  fReGe o

ufmec:= " string
ﬂframe: (pose}

12 To change mechanical unit. (12) trans: . Roge D
- Select ufmec - 2o g E:E:% o
_ Pre$ iI Enter tO Change TRUE FALSE Cancel QK

the mechanical unit.
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13 Select the mechanical unit. (13) || —
- Pre$OK Select Unit:
< o

1 (4=
INTERCH

| STNL o
STNZ ©

a D

a D

Cancel 0K

14 PressOK. 12) | ———————
(14) o o
Current Data Value

L | 4 (24)= 3
wob T3 (wobjdata)
robho L (hool)

a ufprog:= (hool) &
ufmec:= (string) >
uframe: (pose)
trans: (pos)

i ®i= o] (num} D

yi= 1} {numj
z:= o]

a Cy

Change Cancel 1]
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4.2 Definition of the user co-ordinate system
» Thedefinition should be performed using a 4-point method.
* Make sure that the positioner's axes are synchronized and set at 0 degrees.

» Select apoint on the mechanical unit's faceplate by the plate's
synchronization mark.
You will always get amore accurate measurement if you measure as far out
on the plate as possible, aternatively extend the plate's radius so that you
can measure at a point on the outer edge of the area of movement. (You can
easily make a bar that is bolted to the faceplate.)

4.2.1 Positioner IRBPtypesL /K /R

Uses asingle axis user co-ordinate definition, see the robot's User's Manual chap.
10.6.2

4.2.2 Positioner IRBPtypesA /B /D

Use double axes user co-ordination definition Method 2, see the robot's User's
Manual chap 10.6.4

4.2.3 Positioner IRBP typesC / C Index aswell asfixed table, S (Sationary).

No rotating user co-ordinate system is used here. Measure the object according to
the methods for Work object, see the robot's User's Manual chap. 10.8
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4.3 Changing the work object to a moving work object

1 Select @ (Program) 1)

2 Select View ) >
© File Edit BEE tHodule Special a
. v}
3 Select 6 (Modules) usi ng the 3 Program Module|l Instr. (routinel)
( ) ~ 2 Routines o
cursor or number key [ Tome 3 Data (tooldata) e
4 Data Types '
mu loadid Test %
- Press < Enter. a| Pibuser E Hodutes IS
POSCALIB  [------ o
SmarTac 7 Main Routine
ST_text (Selected Routine) o
TcpData @ |======
Tool_data 9 Error Handler
USER Select current task...
a C
Mew,, Decl Data+
4 Movethe cursor to the System (4)|,| Fne  Eait  view rodute special |q
mo_dulethat contains Work il T e [
Object. la[eae Type e
24 (22)=
- Press <] Enter. t0CKT System Module -
ig| muloadi System Module a
|| Pibuser System Module ©
POSCALIB System Module :
|q| SmarTac System Module o
| ST text System Module
USR Sysem Module
a (0]
New,,, Decl.. Data+

5 Pressthe menu key View. (5) _ _
GW WMEL FRoutine Special o
9
: F Routin|l Instr. ¢ b
6 Select Data Types using the 6) Ll T rovines R
4 i In Mo |3 D 5
cursor or number key | Tomtiass Inio| 2 ats T o
|5 Test :
- Pre$ (—'l Ente’ 4| No Routines ?_I:‘I?t_iL_Jles g
7 Main Routine
a f??}??ted Routine) o
{Error Handler)
Select current task...
< [
Mew, ., Decl,, Dupt,, Data+ Tests
7 Movethe cursor to wobjdata ©) Fls Fdre  Wen Ty J
. a
(Work ObJeCt data) Prog. DataTypes MAINSUSER
[
- Press [<|Enter. « 34038)= |5
speeddata
istoppoint :
g\ stoppointdata &
string o
extfile
thum
@ todldata D
wob jdatal
wztemporary .
ALl Data
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8 Movethe cursor to datato be 8) o e m v ves s g
ajltaj Program Data MATINSUSER “
- < wobjdata In System 8

Press [<!|Enter. j y c

Name Yalue Local Module

5 (5=
| \da_current_wobj [FHALSE, TR DABASE 0
vbCellDrv [FALSE, TR X o >
ob 0 [FALSE, TR BRSE

4| it LFALSE, TR USER o
Jd G

New, Decl,, Dupl,, Instr+ Test+

9 Movethe cursor to ufprog:= ———————————————

- %Iect ga‘te FALSE Current Data Yalue 5
. 2 (2d)= 8
- Pressthe function key OK. (wob jdata)
N FALse  [CEERW
TRUE thaoly O
" {string} o
{(pose)
{pos)
{num) B
A\ L
TRUE FALSE Cancel 0K
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4.4 Activating the work object

1

4

5

28

Press [=4%] to open the jogging
window.

Activate the mechanical unit.
- Select mechanical unit

Check that the right tool is active.

Change Coor dinates to Wobj.
- Movethe cursor to Coord

Press the function key Wobj.

|1 TeachPenda =1l
1) o VAR I R
) s e
— ) s
ome e VIKTURL ute - Oy D
B o v
=i
| o = dal
| 1]
1 P e [oREE
2l a
fie] o oLy
gl - )
[ < ] =H = = = = 1] J
(2) A Special a
v}
\W Robot Pos:
Unit: [IRel| X1 942.6 mm g
Motion: Linear Vi 0.8 mm
z: 1152.5 mm
a ql: 0.58000 a
Warld [] q2: 0.08000 v
tPSFSO0R,, g3 0.86603
Wohb j woh j@,_, gd: 0,00000
Joystick loxk:Mone |:| X Z oy
Incremental: o + o
[
IRE INTERCH STH1 STNZ
Special a
3).° ©
Jogging Robot Pos:
\GL Unit: 0 x: 943.6 mm 2
otion: Linear Y 0.8 mm
z: 1152.5 mm
a gl: ©,50000 [a]
Coorc® World [] q2: @.08000 v
Toal: tPSFS00R,, g3 ©.86603
a Wokj: woh o, gd: 6,00080
Joystick lock:None |:| X Z oy
Incremental: No [] o
[
IRB INTERCH STHL STM2
Special o
v}
Jogging Robot Pos:
(4) «d| Unit: IRE [ 3 943.6 mm g
\ Motion: Linear W a.8 mm
z: 1152.5 mm
gl: ©.50000 o
Coord: 0 q2: ©.00000 v
Toal: tPSFSOOR,, g3: 0.86603
«a WOk woh j8, g4 @.00000 o
Joystick lock:Mone D X Z oy
Incremental: Mo [] + 0+
C
Warld Base Toaol Wb j
Special o
v/
Jogging Rohot Pos:
(5) | unit: 1RE [] %t 943.6 mm |2
\ Motion: Linear Y 0.0 mm
z: 1152.5 mm
a gql: ©.50800 o
g2: ©.00000 ©
q3: @.80603
a gd: @.00000
Joystick lock:Ng D X Z Yy
Incremental: No [] +n o
Warld Base Tool WOk j
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6 Change Work Object to the Special
WorkObject that isto be definedfor (6) | ...,
the mechanical unit in question. al unie: sma g i 0.0 Deg

Motion: HAxes

1

- Movethe cursor to Wobj GG\’; \
- Press < Enter. i LSE} £PSFSOOR,,

ok 1O
Joystick lock:MNone []
Incremental: No []

—

7 Select the right Wor kObject and @ comciat N
4
- Pr% — Enter. Jogging External: v
df Unit: STNL [] iy 9.9 Deg 8
Motion: fAxes
Group: 1
B S
Toal) £PSFSOOR,,
al Hobg: wob i 2 o
Joystick lock:None [] 1
Incremental: Mo [] + o
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4.5 Deactivate Work object

1

30

Press [=4%] to open the jogging
window.

Move the cursor to Wobj and
- Press < Enter.

Select wobj 0 and
- Press [“<IEnter.

1 TeachPendant =1l
ARB
= = 8 = =l o 2 2] 2]
4l 5] e
oL
| ) <
. 21
=) o s3]
o 4l
25| o
al g @y
ol
= e =
= = ]
Special o

. L/
Jogging External:

Al unit: STHL [] is 9.9 Deg 8
Motion: FAxes
roup 1

a [

v/
Tool: tPSF506R,,

a WOkg: ok |2 o
Joystick lock:Mone [J 1
Incremental: No +

Dy

. v
Select desired data in the list:

(&)
3= g

ohCellDrv

wob 1
L
9
el ]
el ]
Mew,, Change,, Define, Cancel 0K



System settings

Restart
5 Restart
1 Pressthe menu key File. Edit View Spscial o
(1)} 1 Save logs as... v
2 Sawve all logs as...|ssages
2 Movethe cursor to Restart ol |5 geckur. . ’ “latest B
2 estore. .. :. =
- Press [ Enter. @) T EEra |
0903 08:34.4 |V
Hardware [0}
o E?S;?Zm So 0903 08:37.7 |©
?gegaég;mumcatiun g
al =
Meg+
3 Pressthefunction key OK. (3). | T——
v
Warning!
4  When the window Welcome... is a| Restart comnand! =
. A Do yow Wwish to restart
displayed the system is ready for use. the contrallsr A
B 0K to continue? <
L] o
a o
Cancel QK
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6 Backing up the system

The backup function saves all system parameters, system modules and program
modules in acontext. If desired, all logs are al'so saved. The datawill be savedin a

directory specified by the user.

Note Backup can not be performed during execution of the main task or if there are

a lot of background tasks currently in action.

6.1 To preform a Backup

JAN

504 874-102

1 Press @] Misc

2 Movethe cursor to Service
- Press [<] Enter.

3 Pressthe menu key File.

4  Select Backup using the cursor or
number key.

- Press (< Enter.

5 Choose whether or not all logs are to
be saved by selecting the Include
logs field.

6 Check that the right destination

directory is selected

- Press <l Enter to select
destination.

(1)

L]
(2)_ s s
Other Windaws
(B)= o
a \‘System Parameters S
Productian
a FileManager o
Operator Output & Input v
Schedule Manager
a [
a o
>
(3 Edit Yiew Special &
<
1 Save logs as...
(11) 2 Save all logs as...|ssages a
E Latest v
4 Restore... 1{11)=
------ a 0903 10:01.57
a Restart... 0903 10:01.57 3

(5)_°

a

ONg

ad

0903 10:01.56

Hardware Lo}
Motion

Program
Operator
I0 & Communicatiaon ol

0903 10:01.36

Msg+

Eackup

wes all modules and system parameters
to dE ation directory.
Include logs: No []

Destination directory:
C fi

Cancel oK

If acold start is perfomed, the backup need to be saved in a separate directory on

the robot unit:
hd0Oa:\backup\bakmmdd
Otherwise the folder will be erased.

(mmdd=month day)
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34

7  Select abackup directory.
A default directory is suggested, consisting of a prefix and current date,
BAKmmdd.
If you want to change directory:

- Press [ Enter

- Select, or create anew, directory.

- Press Unit to change massmemory unit.
Press OK to start the backup.

8 Pressthe function key OK.
9 Movethe cursor to the directory the system parameters are to be saved in.
10 Pressthefunction key OK to save all parameters in the selected directory.

11 When the system parameters have been saved.
- Press < Enter.
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7 Speed datafor external axes

504 874-102

Use the following max. speed datafor IRBP-axis:

| RBP-positioner

MTC250 180 degrees/s
MTC750 150 degrees/s
MTC2000 90 degrees/s
MTC5000 39 degrees/s
MIC1.1 90 degrees/s
MIC1.2 90 degrees/s
MIC2.1 90 degrees/s
MIC2.2 90 degrees/s

35



System settings
Speed data for external axes

36 504 874-102



System settings
Drivers

8 Drivers

In order to ensure the function of the IRBP positioner while operating a number of
drivers are supplied.

The main program is the easiest and fastest way to get started. It includes routines
were you can put programs for each mechanical unit.

The IrbpMoveToStn driver is used to give, on IRBP positioner of thetypesB, C, D,
K and R, unit rotation and shift the mechanical units towards the robot side/
operator side. Use of thisdriver ensuresthat the right load and interchange position
isused.

¢ For moreinformation, see IRBP Driver Documentation

8.1 Driver set-up

JAN

504 874-102

When you start the main program for the first time you will be guided through a
setup.

If you have an IRBP positioner of type B, C, D, K or R it isimportant that STN1is
synchronized against the robot near the mechanical stop. Otherwise the setup will
not work accurately.
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8.1.1 Run IRBP Serviceroutine
The IRBP_Service Routineis used to set up the drivers and to perform manual
operations. It is also an example of how you can use the IRBP driversin your own
program.
For a complete documentation of the IRBP driver functionality, please refer to the
IRBP Driver Reference Manual.

1 Select @ (Program) (1) L1
ol v g
\ | i s e
=8| o 5 &l
| waL_use U T |
N o (|
: - i =1 e =)
2| o S
| =l
| e o ==
S
] ’l e =2
= =)
@ I
2 Select Special () File  fdie v TR 7
N . o Program Te|1 Move Cursor to FP o
3 Select 6 (Call Service Routine) 3 A A
. 4 Move PP to Routine... v
= PI’ESS il Enter 5 Call Rmuiine..iE
—————— [
B Service Routine. . . U

{Go to selected position...}

J C
8 Simulate._.
g ! open o o
Start FHD BWD {ModPos) Imstr=
4 Select IRBP Service
- PressOK to continue 4) la =
Call Serwice Routine... v
Select Procedure A
P 2{3}=
Ca Uilagle Lum IRBP Calib v
IRBP_Service LoadIdentify
al ManLoadldentify O
v/
e C
e C
: Cancel Ok,
5 Start prograrn (Run SerVICe) File Edit View Special Arcweld
, (5) a -
- PressSart to continue Program TestMAIN/IrbpSrvpre/IRBP Service |
Speed:= 108% a
Running:= Cycle
4 9 ¥ v
Blocked:
[
1{1}= [
FlRunservice;
e C
e C
Start FWD BWL {ModPaos) Instr+
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System setti
Driv

The IRBP_Service Routineis used to set up the drivers and to perform manual
operations. It is also an example of how you can use the IRBP driversin your own

program.
Key Function
F1 to select IRBP service
F2 to select language
Swedish or English
F3 to exit

Menu for IRBP Service

Hereis IRBP Service selected, which brings up the screen where the user can
select positioner or view IRBP driver version information.

Key Function
F1 to run IRBP Service
F2 to seeinformation
about IRBP Driver
version

|

[

Frogram Waiting for Data! v

a v
R250_1

a F1. Setup safe position &

F2. Station 1.. >
F3. Station 2..

4 C
< Frogram Executing e
F1 F2 F3 Close

Menu for Select Language
Key Function
F1 to select language
Swedish
F2 to select language
English

ngs
ers

|
A
Program Waiting for Data! U
&
T N
Service Routines
F1. IRBP Serwice.. &
F2. Select language U
F3. < Exit »
C
) C
Frogram Executing
F1 F2 F3
|
A
Program Waiting for Datal U
0
L
—— IRBP Service &
F1. R25@ 1.. o
F2_ IRBPF Driver wversion
C
) C
Frogram Executing
F1 F2 Close
|
L
Frogram Waiting for Datal ./
[
v
IRBP Driver Info
version: [
vl
1.85. 82
C
) C
Frogram Executing
0K
|
[
Program Waiting for Data! U
[a]
L
Select language &)
F1. TextRes_English o
F2. TextRes_Swedish
C
) C
Frogram Executing
F1 F2
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Positioner menu

On the positioner screen you can select which station you want to work with or you
can setup the Safe Position for this positioner.

1 Sedlect F1 on IRBP Service
menu.

Positioner screen

Key Function

F1 Setup safe position

F2 Station 1

F3 Station 2

Sation menu
On the station menu you will find:

1) a

e
IRBF Service
1. R258_1..
F2. IRBF Driver wersion
4
< ) C
Frogram Executing———

Program Waiting for Data!

a0 40 JdP

=

F1 F2 Close
A
Program Waiting for Data! U
\53 P
L
R25@_1
a F1. Setup safe position O
F2. Station 1.. U
F3_. Station 2..

4 C
< ) C
Frogram Executing
F1 F2 F3 Close

- Theload identification procedure, see Load identification procedure on

page 62.

- Setup of working positions for each one of your mechanical units, see

Working positions on page 49.

Station menu

Key Function
F1 Load identify
F2 Process position
F3 Load position
F3 Service position

40

i
Frogram Waiting for Data! ./
)
Station 1 A
F1. Load Identify
F2. Frocess position O
/ F3. Load position =
F4. Service position
LC:
) C
Frogram Executing
F1 F2 F3 F4 Close
504 874-102
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8.2 Safeposition

ZAN

504 874-102

1 Sdect F1 on Positioner Screen

to setup the Safe Position for this D a

positioner.

Press OK

First, the Robot Safe Position is
teached. The driver requiresthis
position to safely perform a
station interchange.

Move the robot to a safe position
for positioners work area.

- Press Start

<

Program Waiting for Data!

R25@_1
F1. Setup safe position
F2_ Station 1..
F3_. Station 2..

Frogram Executing
F1 F2 F3

Program Waiting for Data!

Close

IRBP Safe position {R258_1}

1. Fress QK.

a 2. Move the rohot to a safe position

for positioners workarea.
3. Restart program.

L
< )
Frogram Executing——
Ok CAMNCEL
File Edit View Special Arcweld
<

(3).

Program Test MAIN/IrbpSrvprefSetSafePos
Speed:= 198%
Running:= Cycle

Blocked:

3{15}=

IF nAnswWer=1 THEN
StopiNoRegain;

Start FWD BWL {ModFos} Instr=

This should be a position where the robot is free from the IRBP positioner working

a0 40 B

=

=

a0 40 B

=

a0 40 dp

=
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8.3 IRBP positioner Interchange calibration

8.3.1 IRBP positioner with mechanical stops
If your IRBP positioner is of type B, C, D, K or R and has mechanical stops.

In order to get the right torque against the stop you must calibrate the positions for
side 1 and side 2. The driver setup will guide you through this calibration.

1 Select @ (Program) 1) 5 Teachpendan e
= w1 I ol
o 18] [s]
5 =&l
FS R Y
S|
i = ) e
5 18l
| @
g N | ] -5
o e
= e =)
.
2 Select Special (2)— —
= F Te|l MW C [ 3
. . t
3 Select 6 (Call Service Routine) b e e
4| FRunning:|3 Move FP to Main |
- Pre$ ! Enter 4 Mowve PP to Routine. .. hd
5 Call Routine. . .
------ [
5| Irbphove [FEE Service Routine._ .. J
LE SRS | meooms
g Lisplal{Go to selected position...}| |o
EXIT: |------
EMDIF 2 Simulate. ..
g ! open o 5
Start FHD BhD {ModFos} Instr=
4 Select IRBP Calib () | T—
<
. v/
- Press OK to continue wt
4 1{3)= S
CalPendelum
IREP_Service LoadIdenti fy
| ManlLoadIdentify g
< [
< C
Cancel 0K
5 Select F1- IRBP Calibration (5)  o| E————
Program Waiting for Data! v
' al
. vl
q IREF Calibration o
F1. IREBP Calibration.. v
F2. = Exit »
4 C
< ————FPFrogram Executing———— B
F1l Fa

504 874-102 43



System settings

Drivers
6 Select F1- IRBP positioner 6) || ——
( ) Program Waiting for Data! v
2 5
. o
G\ IRBP Calibration &
FL R250_1 T
L =
a ———Program Executing———— [
F1 Close
7 Sart of interchange calibration N
- PressOK to Continue B Frogram Waiting for Datal o
a [l
IRBP Interchange calibration v
gl Interchange calibration will now start O
- Press Cancel to guit (7) O
- Fress QK to continue
4 C
- Frogram Executing 2
Cancel 0K
8 Change operating mode to 1"
manual B Program Waiting for Data! v
- Press OK to continue a &
IRBP Interchange calibration v
- Changeto MANUAL MODE | |, e A
Press OK, change to MAMUAL MODE o
= Regart and restart. (8)
4
- Frogram Executing 2
[0]8
9 Moverobot to a safe position —
outside positioners working area 9| Progran Waiting for patal S
- Press OK to continue a - =
IRBP Interchange calibration
| Move the robot to a position it O
can stand in during calibration. v
Then restart the program again.
« 9) o
4 Frogram Executing E
K
10 Warn user beforeindexing I
positioner. The station al - — s
interchange might now move rearam TG Tor Bt
) &
Makes.lrethat yOU keep your d IRBP Interchange calibration v
Safety d|$ance g| The station interchange might now g
. . Mak that k
- Press OK to continue satety distance. (9195)5"’”
4 C
d ———Frogram ExecuﬁngLi L
Ok
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11 Sea_rc_:hi ng for interchange (11| PPeresor n
pOStlon B Operator Log &
.. . . IRBF Interchange calibration
For positioners with mechanical Calibrating 8
stop, the interchange positions s s (el
are found by measuring the a 5
torque against the stop.
4 C
4 Frogram Executing L
12 Cdlibration finished ———
. . . e C
- When the Ca||bra[|0n IS Frogram Waiting for Data! v
finished, the screen indicated a (12) .
that the positioner passed the
e A
Ca“bralon B IRBF Interchange calibration O
- PressOK to continue. - N
Calibration finished
S Frogram Executing E
0K

13 After thecalibration, it istime to program the Process positions, see Process
position on page 49.
A process position is the position the side towards the robot will bein after
the interchange. Program it to be in a good starting position for the first
weld to reduce cycle time.
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8.3.2 IRBP positioner without mechanical stops
IRBP positioner of type B, C, D, K or R.

In order to get the right position you must calibrate the positionsfor side 1 and side
2. Thedriver setup will guide you through this calibration.

1 Select % (WOQrM) (1) (™ TeachPendan Sioixg

AR y
= o= o= = =,
; 4 &) e
2] 5 EE 3]
,,,,,,,, i =) )
&) = |
=T
2| 9 ial
= @
& | =
= o
=) e )
B = = o= o= o= . [

- Press <l Enter. e

IF

2  Select Special (2) O Ty E 5
A . Frogram Te |1 Mowve Cursor to PP Y

Speed:= [2 Move PP to Cursor
3 Select 6 (Call Service Routine) (3)_ Heel e e .
————=|4 Move PP to Routine..._ v

5 Call Routine...

&
0

»| IrbpMave & Service Routine._ ..
IF smSta
Cispla 5
EXIT:
EMDIF g Simulate. ..
a ! Gpen o o
Start FHD BRD {ModFos) Instr=
4  Select IRBP Calib |
(4)-2
v/
- PressOK to continue Sall service Routine. .
elec gcedure o
a 13)= |g
CalPendelum I ETEIEEE
IRBP_Service LoadIdentify
Al ManloadIdentify o
v/
g C
e Cx
Cancel QK
5 Sdect F1- IRBP Calibration
(5) _o|
[v]
FProgram Waiting for Data!
0O
e v}
a IREP Calibration o
F1. IRBF Calikration.. o
F2. <« Exit »
4 C:
a Frogram Executing——— o4
F1 F2
6 Select F1- IRBP positioner 6) || ————
a
v/
Program Waiting for Data!
fal
> v/
. fal
a
IRBP Calibration 9
1. R250_1 _1
a [}
a ———Program Executing——— [
F1l Close
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7 Start of interchange calibration
- Press OK to continue

8 Change operating mode to
manual

- Press OK to continue
- Changeto MANUAL MODE
- Restart

9 Move robot to a safe position
outside positioners working area

- Press OK to continue

positioner. The station
interchange might now move.
Make sure that you keep your
safety distance.

- Press OK to continue.

f 10 Warn user before indexing

11 After interchange and no limit
switch signal ishigh, the user is
prompted to jog in position.

- Press OK to continue.

- Jog interchange axisin
position

504 874-102
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Program Waiting for Data!

IRBP Interchange calibration
Interchange calibration will now start

- Press Cancel to guit 7
- Fress OK to continue ( )

Frogram Executing
Cancel 0K

Program Waiting for Data!

IRBP Interchange calibration

HWrong operating mode.
Press OK, change to MAMUAL MODE

and restart. (8)

Frogram Executing
0K

Program Waiting for Data!

IRBP Interchange calibration
Move the robot to a position it

can stand in during calibration.
Then restart the program agzin.

Frogram Executing
K

Program Waiting for Data!

IRBP Interchange calibration

The station interchange might now
move. Make sure that you keep your

safety distance. (10)

Frogram Executing
K

Program Waiting for Data!

IRBP Interchange calibration

The station interchange is not in

position. Press OK and jog
interchange axis in pos1t1on(11)

Frogram Executing
0K

[aIEEE I-3Ee] )

[

a0 4AC de

a4 e

adC 40 dp

adC 4C  dp

¥
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12 Itisnormal that the calibration
takes afew minutes. The
counter on the screen will show
the progress of the calibration
process.

13 Cadlibration finished

- Whenthecadibrationis
finished, the screen indicated
that the positioner passed the
calibration.

- Press OK to continue.

After the calibration procedureisrun,
the positioner is resting in the Home
position (O degrees). You have now

Operataor

(12) o =
perator log
\ F Interchange calibration

Calibrating 66% done. ..

Program Executing

<
Program Waiting for Data!l
i (13)
d
IRBF Interchange calibration
a ! ! i
Calibration finished
d

Frogram Executing:
o]

reached the point where you should do the Fine Calibrate, just as on the robot.

14 Finecalibrate axis 1 when

dc 4AC  dm

[

dC 40 W

¥

v

. awe ) 14
positioner iswithout mechanical ) la T ——— 9
stop. "
nterchange calibration v
- Press OK to continue, Rer fmerchange calid
AN Press oK. [
2. Fine calibrate IWTERCH axis 1. o
3. Restart program.
4 C»
[ Frogram Executing B
QK
15 Finecdlibrate INTERCH axisl, (15)-+ i
see Recalibrating the axes on 2 o
pwe 11- (16) Service Calibra|l Rev,Counter Update... A
<J s Fine Calibration...
- Pressthe menu key Calib. Unit Status ’
- IRE Synchronized H= 8
16 Select Fine Calibrate using the INTERCH A
cursor or number key 4 S Synchronized o
- Press €| Enter. a D)
17 Select mechanical unit
INTERCH.
18 Select the axisl to be calibrated
- Press €| Enter.
19 Start the program.
- Select @ (Program)
- Pressthefunction key START.
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8.4 Working positions

These positions will speed up and simplify your process. You will be guided
through a setup of load position, process position and service position for each one
of your mechanical units.

Station menu

|
[
. Frogram Waiting for Data! v
Key Function R
|
- - Station 1 v
Fl Load |dent|fy F1. Lo;?it}g;‘nﬂfy
a F2. Process position g
F2 Process position T e e et
.. 4 D
F3 Load position
F3 Service pOSition d ——————— Frogram Executing ©
F1 F2 F3 F4 Close

If you would like to change these values
just run the IRBP Service routine. See “Run IRBP Service routing” on page 38.

8.4.1 Process position

A process position is the position the side towards the robot will be in after the
interchange. Program it to be in agood starting position for the first weld to reduce

cycletime.

1 Positioner screen ————————
SeIeCt WhICh Satlon you Want to (1) - Frogram Waiting for Data! v
work with. a

a

v

R250_1
a F1. Setup safe position O
2. Station 1.. U

F3_. Station 2..
L | C
d Frogram Executing—— L

F1 F2 F3 Close

2 Station menu 1IN
Pre$ FZ for Setup Of Process (2)\0 Program Waiting for Data! o
pOSItlon . &)

Station 1 v
& Load Identify
a Process position o)
F2. Load position O
F4_ Service position

[
v

Frogram Executing
F1 F2 F3 F4 Close
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IRBP Process position
- Press JOG to jog to position

- Press VALUE to manually
entering each axis value

Jog to process position
- Press Sart

Showing the current value for
process position.

- Enter new value

- PressOK
Now the positioner movesto
itS new process position.

Use this process position?

- Press“Yes” to usethis
position.

- Press“No” to redo

(3}

rogram Waiting for Data!

Process position {R250_1}

a4 e

G to jog to position.
- Press VALUE to manually entering
each axis value.

[
[»

(4)

[

(5) G_

\§§§; Frogram Waiting for Datal

@

C
Frogram Executing
100G VALUE CAMNCEL
File Edit View Special Arcweld
A
Program TestMAIN/IrbpSrvpro/SetProcAngle C
Speed:= 198%
RUnhing:= Cycle 0
L
Blocked:
&
2{35)= |~
I[F nAnswer=1 THEM
C

jProc:=ClointT{}:
IrbpSetAppStnfos stniProcAngle, jPros o

Start FWD BHD {ModPos} Instr=

nl, Joint no: 1

JC 40 dm

RBF Frocess position {(R258_1} -}

[
v,

6]

X

<

L] |

Frogram Executing

[
Program Waiting for Data! U
[
— IRBP Process position (R258_1} v
Use this position ?
[
- Press 'Yes' to use this position U
‘Press "Ho' to redo
C
C
Frogram Executing
N Yes
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8.4.2 Load position

504 874-102

1 Positioner screen
Select which station you want to
work with.

2 Station menu

Press F3 for setup of Load
position

IRBP Load position

You can set up the Load position
either by choosing a value or by
jogging the station to the right
position.

- Press JOG to jog to position

- Press VALUE to manually
entering each axis value

4 Jog to load position

- PressSart

System settings
Drivers

A load position is the position the side towards the oper ator will be in after the
interchange. Program it in a good position for the operator to load/unload parts.

|

a [

(1) Program Waiting for Data! U

[a]

B v
R25@ 1

a F1. Setup safe position O

2. Station 1.. U
F3_. Station 2..

4 C
< ) C
Frogram Executing

F1 F2 F3 Close
a [
(2) Program Waiting for Data!l v
\CL fa)
Station 1 v
F1. Load Identify
a F2. Process position a
F3. Load position o
F4_ Service position
a C
a ) (]
Frogram Executing
F1 F2 F3 Fa Close
a [
(3) Program Waiting for Data! %
a [
IRBP Load position {R258 1} g
a G to jog to position. o)
- Press VALUE to manually entering O
each axis walue.
4 C
ad ) C
Frogram Execut ing————
106G VALUE CANCEL
File Edit View Special Arcweld
[
4)a
( ) Frogram TestMAIN/ IrbpSrvpresSetloadAngle >
Speed:= 188%
4 Running:= Cycle &)
v
Blocked:
[a]
ad
3(35)= |/
E nAnswer=1 THEM
ad C
»
jload:=ClointT{}:
a IrbpSetAppStnPos stntloadAngle, jLoas o
Start FHD BWD {ModPos} Instr=
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Showing the current value for
load position.

- Enter new value

- PressOK.
Now the positioner moves to
its new load position.

Use this load position?

- Press“Yes” to usethis
position.

- Press“No” to redo

(5)0_

Frogram Waiting for Cata!

nl, Joint no: 1

RBP Load position {R258_1} -}

Program Executing

0K

Program Waiting for Data!

IRBF Load position {R258_1}
this position ?

s

Frogram Executing
Ko Yes

- Fress
- Fress 'No

504 874-102
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8.4.3 Service position

504 874-102

1 Positioner screen

Select which station you want to
work with.

2 Station menu

Press F4 for setup of Service
positions

IRBP Service positions

You can set up the Service
position either by choosing a
value or by jogging the station to
the right position.

- PressJOG tojog to service
position

- Press VALUE to manually
entering each axis value

4 Jog to service position

- PressSart

(2)

System settings
Drivers

Program Waiting for Data!

R25@ 1
F1. Setup safe position

N2, Statien 1..
F3. Station 2..

Frogram Executing

4) °

F1 F2 F3 Close

Program Waiting for Data!

Statien 1
. Load Identify
. Process position
. Load position
. Service position

Frogram Executing

A service position is a position where the oper ator can inspect or do service on the
work piece or fixture.

a0 4L de

=

a4 de

0

F1 F2 F3 F4 Close

Program Waiting for Data!

— IRBP Load position {R258_1}

Station 1

- Fress JOG to jog to position.

- Press VALUE to manually entering
each axis wvalue.

Frogram Executing
100G VALUE CAMCEL
File Edit View Special Arcweld

Program TestMAIN/IrbpSrvpro/SetloadAngle
Speed:= 108%
Running:= Cycle

Blocked:

3 {35)=

nAnswer=1 THEN
StopiNoRegain:

' jog to load pos
jload:=ClointT{}:
IrbpSetAppStnPos stniloadAngle, jLoas

Start FWD BHD {ModFos)} Instr=

a0 40 JdP

=

adC 40 dm

=
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5 Showing the current value for
service position. ©) °

- Enter new value \q
— IRBP Load position {R250 1}
- Pre$OK \ tion 1, Joint no
Now the positioner moves to a Ylue 20
A its new service position. « (e {deg)
2af]
d ——Frogram Executing L

Program Waiting for Data!

a0 4AC  dp

=

6 Usethisservice position?

“ 7 M .
- Pre$ YeS tO usethls (6) d Program Waiting for Data! >
position. \{ A
- Press“No” toredo T T s ey
&
<
v

- Press 'Yes' to use this position
- Press 'No' to redo

[
[»

[
[»

Frogram Executing
N Yes
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8.5 Activation
The driver IrbpActMechUnit is used to activate (switch on) a mechanical unit.
For example STN1.
This driver performs no movement.
*  SeeIRBP Driver Documentation

8.6 Deactivation
Thedriver IrbpDeactMechUnit is used to deactivate (switch off) amechanical unit.
For example STN1.
This driver performs no movement.
» See IRBP Driver Documentation

8.7 Operator'spand

Driver to handle the operator's panel and the associated functions. Among others,
resetting of safety, any options such asroller doors, etc.

- Program start
- Program stop

- Start of process (Resetting of safety, Operator ready, Cancel operator
ready)

e  See OP Driver Documentation
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9 ldentification of load data for positioners | RBP

i

Since the data of the different loads that can be mounted on the external positioner
can be quite difficult to compute, there is aload identification procedure which
computes the necessary |oad data by moving the positioner. Here we will describe
which parameters are identified with the load identification and then briefly
describe the load identification movements.

If you run the load identification for the first time on aspecific type of positioner, it
is recommended that you first run the procedure in slow test mode to prevent any
collisions. See “Load identification procedure” on page 62.

9.1 Load Identification for IRBP L /C

504 874-102

A simplified view of positioner IRBP L is shown in Figure 1.
Load identification can be performed in any position for this positioner.

Figure 1 Simplified view of positioner IRBP_L.

C"'ﬂ.

=

axis1

Figure 2 Simplified view of positioner IRBP_C.

The parameters that are identified are: centre of gravity in a plane perpendicular to
the axis, and moments of inertia around the axis, see Figure 3.

Note that the mass of the load must be known in advance. The mass datais entered
when performing the load identification. See “Load identification procedure” on
page 62.

Together with the identified parameters, a measurement accuracy is also given,
indicating how successful the identification was.
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Al
\

Figure 3 The parameters that can be identified on an IRBP L positioner.

To perform the identification the positioner moves the load and computes the
parameters.

The movements for the axis are performed around two configuration points as
described in Figure 4. At each configuration, the maximum motion for the axisis
approximately 30 degrees up and 30 degrees down. The optimum value for the
Configuration angle is 90 degrees.

Configuration 2

i Canfiguration angle
Configuration I (siart position) n°

Figure 4 Motion interval for the axis.
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9.2 Load Identification for IRBP K

A simplified view of positioner IRBP K is shown in Figure 5. Load identification
isallowed on axes 2 and 3 for this positioner.

Load identification can only be performed when axis 1 isin one of its end
positions. Thisis checked by the load identification procedure.

% axis 2

+ axis |

Figure 5 Simplified view of positioner IRBP K.
The identification movements for each axis are the same as for the IRBP L

positioner.
The identified parameters are also the same.
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9.3 Load ldentification for IRBP R

60

A simplified view of the IRBP R positioner is shown in Figure 6. The parameters
that are identified are: centre of gravity in a plane perpendicular to the axis, and
three moments of inertia at the centre of gravity. Note that both the mass of the
load and the distance z to the centre of gravity must be known in advance.

These data are entered when performing the load identification. See “Load
identification procedure”’ on page 62.

Figure 6 Simplified view of positioner IRBP R.

One part of the identification movementsfor one axis are the same as for the IRBP
L positioner. To find the extra moments of inertiawe also move the interchange
axis with the load to two different positions.

The movements for the interchange axis are the movements described in Figure 6
but only at one configuration point. It isimportant to remember that the
identification on one axis will be correct only if there is no load mounted on the
other axis.
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9.4 Load |dentification for IRBP A, B and D

504 874-102

A simplified view of positioner IRBP A/ B/ D is shown in Figure 7. When the
identification is performed, the positioner must be positioned so that the z-axisis
horizontal.

Thisis checked by the load identification procedure. If axis 1 istoo far from this
position the load identification procedure will suggest which angle it should be
moved to.

Figure 7 Simplified view of positioner IRBP A.

The parameters that are identified are: centre of gravity and three moments of
inertia at the centre of gravity, see Figure 7.

The mass of the load must be known in advance and it is entered when performing
the load identification. See “L oad identification procedure” on page 62.The motion
for each axisis, in principal, the same as for the IRBP L positioner, see Figure 4.
However, axis 1 only performs its movements around one configuration point.

It should be noted in the case of this positioner that some of the load calculations
are quite complicated, especially for the moments of inertia. Therefore, the level of
the load identification accuracy may be lower than for the other positioners. Thisis
generaly not a problem since possible errorsin the load data are normally very
small compared to the combined effect of load and positioner together.
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9.5 Load identification procedure

62

Make surethat the payload is mounted on the IRBP positioner’s

end effectors (turntable)

Make sure that the positioner axes, which will move during the
identification, aren’t close to their corresponding working range limits.

Make sure that the mechanical unit is activated.
Make sure that the speed overrideis set to 100%.

The Payload to identify must be defined as a PERS variable (with default
data). It is recommended to define the payload in the system module
USER.SY S because then the payload is always available in the system.

Select @ (Program)

Select Special

Select 6 (Call Service Routine)

- Press <l Enter.

Select IRBP Service
- PressOK

Start program RunService
- Press Sart

1)

o i

w1 | ew e
I B R N
2] o EE 3]
I | use Foi e T
&) e i Z ;|
2| o S
ABB = g
L o =]
| Vont o = ).
ﬁ] 3| 3 ﬂ
| = =) =
| B R — (R — [ — F— e J
2 File  dit  Vieg HSSSEN
= a
Program Te|l Mowe Cursor to PP U
(3) Speed:= |2 Move PP to Cursor
4| Running: |3 Move FF 1o Main o
————|4 Move PP to Routine... v
tglosin|5 Call Routine...
al [IF N o]
| IrhpMave v
IF smSTa
a Cispla o
EXLIT:
EMDIF 2 Simulate. ..
g ! open o o
Start FID BRD {ModFPos} Instr=
&
Call Service Routine... o
Select Procedure
4) |a 2¢ay= [0
\\L[alPendelum [REF Calib v
~ [REBF Sarvice LoadIdentify
a anloadlidentify 6]
()
J [
aJ D
Cancel 0K
(5) File Edit Yiew Special Arcweld N
<
Frogram TestMAIN/IrbpSrwprc/IRBF_Serwice v
Speed:= 108%
< Running:= Cycle 0O
L
Blocked:
[l
1{1)= [V
C
[
Start FWD BHD {ModFos) Instrs
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6

7

Main menu for Service Routine
- Sdect F1 - IRBP Service

Hereis IRBP Service selected,
which brings up the screen where
the user can select positioner or
view IRBP driver version
information.

- Select F1 - positioner

Positioner screen

8 On the positioner screen you can

select which station you want to
work with or you can setup the
Safe Position for this positioner.

- Select which station you want
to work with.

- You will now be guided
through the load identification
procedure

Station menu Load ldentification

9 PressF1 for load identification

10 Enter the total weight in kg of

the fixture and work piece
together.

- Press OK to continue.

System settings
Identification of load data for positioners IRBP

O A
Frogram Waiting for Data!l v
[a]

B v
r service Routines —

a F1. IRBP Serwice.. &
F2. Select language U
F3. < Exit »

4 C
< ) C
Frogram Executing

F1 F2 F3
), R
Program Waiting for Data! U
[a]
B v
a P Service [&]
F1. R258 1. . o
F2_ IRBF Driver wersion
4 C
< ) C
Frogram Executing
F1 F2 Close
®), .
Program Waiting for Data!
[a]
B v
R25@_1
a F1. Setup safe position O
F2. Station 1.. U
F3_. Station 2..
4 C
) C
Frogram Executing
F1 F2 F3 Close
Q) | I
9, A
Program Waiting for Data!l v
G\\\\\\\H. . e
—— Station 1.
F1. Lead Identify
F2. Process position 4]
F2. Load position v
F4_ Serwvice position
4 C
a ) (5]
Frogram Executing
F1 F2 F3 F4 Close
|
(10) o
Program Waiting for Data!
i
B v
&
Specify mass r the load. Q
-1 = Cancel
a C
%pecﬁy mass in kg?
| ) C
Frogram Executing
[0]8
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11 If the positioner istype R:

- Enter the mass centre for z-
coordinate.

- Press OK to continue.

12 On the next screen

13

14

configuration angleis selected,
angle +/- degreesto be used for
the parameter identification.
Optimum is +90 or -90 degrees.
If thisisimpossible, choose
Other and input the angle that
you want. Minimum is plus or
minus 30 degrees.

- Select configuration angle

If the positioner isnotina
correct position for load
identification, you will be asked
to jog the axes roughly to a
specified position.

- Jog the axes roughly to
displayed position.

- Press OK to confirm.

If the positioner isstill notina
correct position for load
identification, the positioner
will slowly moveto a correct
position.

- Press MOVE to start the
movement.

(11)

Specify z-coord
a . )
ecify z in mm?

L
Press MOVE for adjust mowvements !
——Frogram Executing e
MOVE

Program Waiting for Data!

4aCc adp

ac

te for the load.

0K

Program Waiting for Data!

lect angle {with sign} between

ditto the measurement mowvements.
jon + ar - 908 degrees.

a0 4AC de

[

Select configuratiomangle ?

Frogram Executing
Cancel 0Other -5@ +58

A
Program Waiting for Datal u
JOGG axis 1 to @ degrees e
(13)[5
v
) L C

JOGG roughly to displayed position |
C

Frogram Executing
Cancel 0K

Frogram Waiting for Cata!

adCc 40 dp

The program will now slowly move some
axes To precise position. (14)

17
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15

16

17

Choose if you want the
positioner to go through the
load identification movements
slowly before performing the
load identification. Thisis
useful for ensuring that the
positioner will not hit anything
during the identification.

- Choose YES if you want a
slow test.

- No otherwise.

The setup for load identification is
now compl ete.
To start the motion:

- Change to Automatic mode.
Note that the load ID hasto be
runin AUTO mode.

- PressMOVE to start the load
identification movements.

The result of the load identification
isnow presented on the Teach
Pendant.

- Choose YES if you want to
update the selected load data
structure with the identified
parameters or

- NO otherwise.

System settings
Identification of load data for positioners IRBP

a4 de

Program Waiting for Data!

Should test of measurement mowvements
first be done with low speed in (15)
MAN/RED. SFEED before the real

measurements with higher speed:
Run test with slow speed ? ?
——Frogram Executing

Yes

=
(=]

Program Waiting for Data!

(16)

Press MOVE for measurement movements |!

Frogram Executing
MOV E

a0 4. de

Program Waiting for Data!

Mass {kg}

Centre of gravity {mm} x
Centre of gravity {mm} ¥
Centre of gravity {mm} z
Measure Accuracy {%}
WARNIMG: LOW ACCURACY !

~a
[
o
~
'_\
~
j —

o

Ln
o
[al

LI I (|
[al

[al

Update Payload ldlLoad anyhow ?

Program Executing
N Yes

18 Repeat the load identification procedure for all your mechanical units.

P

[

a0 4AC de

[
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9.5.1 Error handling

If an error should occur during the load identification movements, the procedure
must be restarted from the beginning.

1 Confirmthe error.

2 Press Start

To interrupt and |eave the load identification procedure:

1 Stop the program.

2 Closethe program.

9.5.2 Limitations

66

If the measurement accuracy islow, i.e. lower than 80%, asignificant error may be
present in the result of the load identification.

If thisisthe case, a higher accuracy may be achieved by just repeating the load
identification once again.

If this does not work, the torques measured in the identification are probably too
small and the tool and/or payload data must be set manually. Thisistypically the
case when the mass of the load is small (10% or less of the maximum load). It can
also occur when the load has a particular symmetry property, for example, if the
load is symmetrical around the rotating axis.

Note, however, that even if the measurement accuracy is low, some of the
identified parameters may still be useful.

If the load identification movements are interrupted by some kind of stop (Program
Stop, Emergency Stop, etc.), the load identification must be restarted from the
beginning. Thisis done automatically if you:

1 Confirm the error.

2 Press Start
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10 MechUnitL oad Defines a payload for a mechanical unit

MechUnitLoad is used to define a payload for an external mechanical unit. (The
payload for the robot is defined with instruction GripLoad)

When using the drivers MechUnitLoad is built in.

Thisinstruction should be used for all mechanical units with dynamic model in
servo to achieve the best motion performance.

The MechUnitLoad instruction should always be executed after execution of the
instruction ActUnit.

The axis closest to the payload should be selected in the MechUnitLoad
instruction.

When execution of ActUnit INTERCH should one MechUnitLoad for both axis 2

and axis 3 be executed.
@—% axis |

Figure 8 A mechanical unit named IRBP_L of type IRBP L.

Example

ActUnit STN1;
MechUnitLoad STN1, 1, loadO;

Activate mechanical unit STN1 and define the payload load0 corresponding to no
load (at all) mounted on axis 1.

ActUnit STN1;
MechUnitLoad STN1, 1, fixturel;

Activate mechanical unit STN1 and define the payload fixturel corresponding to
fixture fixturel mounted on axis 1.

ActUnit STN1;
MechUnitLoad STN1, 1, workpiecel,

Activate mechanical unit STN1 and define the payload workpiecel corresponding
to fixture and work piece named workpiecel mounted on axis 1.
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10.1 Arguments
MechUnitLoad MechUnit AxisNo Load

MechUnit (Mechanical Unit) Data type: mecunit

The name of the mechanical unit.

AxisNo (Axis Number) Data type: num
The axis number, within the mechanical unit, that holds the load.

Load Data type: loaddata
The load data that describes the current payload to be defined.

10.2 Program execution

After execution of MechUnitLoad, when the robot and external axes have come to
astandstill, the specified load is defined for the specified mechanical unit and axis.
This means that the payload is controlled and monitored by the control system.

The default payload at cold start-up, for a certain mechanical unit type, isthe
predefined maximal payload for this mechanical unit type.

When some other payload is used, the actual payload for the mechanical unit and
axis should be redefined with this instruction. This should aways be done after
activation of the mechanical unit.

Fixture

1.‘(

End-effector coordinate system
for the mechanical unit

Z

Work piece

\ The centre of gravity for the payload (fixture + work piece)
y Mechanical unit

Figure 9 Payload mounted on the end-effector of a mechanical unit.
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% axis 2

—% axis |1

W axis 3

Figure 10 A mechanical unit named IRBP_K of type IRBP K with three axes.

Example

Movel. homesidel, v1000, fine, guni,

ActUnit INTERCH;
The whole mechanical unit INTERCH_K is activated.

MechUnitLoad INTERCH, 2, workpiecel,;
Defines payload workpiecel on the mechanical unit INTERCH axis 2.

MechUnitLoad INTERCH, 3, workpiece2;
Defines payload workpiece2 on the mechanical unit INTERCH axis 3.

Movel. homeside2, v1000, fine, gunl

The axes of the mechanical unit INTERCH move to the switch position homeside2
with mounted payload on both axes 2 and 3.

10.3 Limitations

The movement instruction previous to this instruction should be terminated with a
stop point in order to make arestart in thisinstruction possible following a power
failure.

10.4 Syntax

M echUnitL oad

[MechUnit’:='] < variable (VAR) of mecunit>",
[AxisNo ‘:="] <expression (IN) of num *;

[ Load :='] < persistent (PERS) of loaddata >';’
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10.5 Related information

70

| dentification of payload for external
mechanical units

Mechanical units

Definition of load data Data

Definition of payload for the robot

Described in:

LoadlD& CollDetect

» Program muloadid.prg
Data Types- mecunit
Types - loaddata

Instructions - GripLoad
Data Types - tooldata
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