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Program Waiting for Datal

The gun should now be on the pointer.
If not, it may need to be manually

bent back to the pointer.

Select which tcp to use at pointer or  PROCEED to continue

Day1Tcp/Present NO

It is possible to change between day 1 TCP and present TCP. Present TCPisthe
TCP that was calculated the last time the GetNewTcpData was executed.
In teach mode, the following result screen will appear:

Program Waiting for Datal

Differencefrom Dayl X (mm)=
Y (mm)=
Z (mm)=
TCPwasupdated by X (mm)=
Y (mm)=
Z (mm)=

0.5
0.1
0.2

PROCEED

In all modes the following message is recorded in the robot’ s user error log:

3.

Tcp updated 0.1 mm

Present TCP- Dayl TCP  SetupNo 1

X=0.1Y=03 Z=05
Tcp was updated by
X=0.1Y=03 Z=05

If the TCP is off by more than the allowed limit from its original position,
updating will stop and the following screen will be displayed:

Program Waiting for Datal

The system has detected that the TCP has
changed more than that allowed from Day1

Max error from day 1: 5 mm
TCP-Dayl X=5 Y=3 Z=3

(It isrecommended that the torch
be manually adjusted at the pointer.)
Do you want to manually adjust?

Yes No
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Thisisawarning that alarge change in TCP has occurred since setup. It isrecom-
mended that the torch be manually adjusted back to the day-1 setup position. If the
TCPisalowed to drift away from its original valuestoo far, it isvery likely that
parts of the robot program will be out of reach for the robot or that portions of the
robot will collide with the fixture.

i. If Noissdected, the TCP will be re-measured and the values of the TCP
will be updated to the new position.

ii. If Yesischosen, the robot will move to the original position that was
programmed during setup for the pointer located at the bottom or the
BullsEye® opening, and the following screen will be displayed:

Program Waiting for Datal

The gun needs to be manually bent back
to the pointer.

GetNewTcpDatawill be re-executed when
PROCEED is pressed.

PROCEED

Y ou can now bend thetorch until it |s aligned with the pointer. Pressing PROCEED
will re-start the program. BullsEy€® will then re-measure and the values of the TCP
will be updated to the new position.

Once the update has been performed the opportunity arises to change the Day-1
TCP values to the Present values:

Program Waiting for Datal

TCP has been updated.

Dayl TCPis now different from present
TCP by more than the allowed amount.
(If Dayl TCPis not updated, this
screen will come up every time)

Do you want to reset theday 1 TCPto
present values?

YES NO

If a search error occurs during gun alignment, the following screen will appear:

Program Waiting for Datal

Torch alignment could not be done.
Check beam and/or wire stick-out.
Check if gun is bent too much.
POINTER: Robot will move to pointer

POINTER RETRY EXIT
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It is recommended to move to the pointer and check to see how far the tool is bent.
If asearch error occurs during TCP measurement, the following screen will appear:

Program Waiting for Datal

Tool measurement function failed.
Check beam and/or wire stick-out.
Check if gun is bent too much.
POINTER: Robot will move to pointer

POINTER RETRY EXIT

It is recommended to move to the pointer and check to see how far the tool is bent.
When POINTER has been selected in the above two screens, the following message

appears:

Program Waiting for Datal

The gun should now be on the pointer.

If not, it may need to be manually

bent back to the pointer.
GetNewTcpDatawill be re-executed when
PROCEED is pressed

PROCEED

If the BullsEye® has moved on the floor or the robot mechanics have been
altered (e.g. the robot has been damaged in a collision, or the calibration of
the robot has been changed.), the following screen will display:

Program Waiting for Datal

The system has detected that the beam
position is more than 2 mm from where it
was day 1.

Either the robot is out of sync or

the beam has moved.

Please check calibration of the robot

(the TCP might not be correct)

PROCEED

Either the robot is out of synchronization or the BullsEye® unit has moved. Press
PROCEED to continue. Notethat the TCP measurementswill still bevalid in most
cases. If necessary, you should update the revolution counters of the robot and run
the BullsEye® program again. When the robot is properly synchronized and the
mechanics are set-up correctly, thiserror will not appear.
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6 Advanced Setup Information

Note: Theinformationinthissectionistypically used only by ABB technicians set-
ting up a system with unique properties.

6.1 Global routinesin the BullsEye.sys module:

501 071-502

|STCPOK Function for TCP quick check

Function that performs a quick check of thetool. The function returns TRUE
if the tool iswithin specified tolerances

Example

PROC CheckTcp()
IF NOT IsTCPOK(1) THEN
GetNewTCPData tWeldGun,1;
ENDIF
ERROR
Standard BullsEye error handler
ENDPROC

Returned Value Datatype: bool

TRUE if the tool iswithin specified parameters otherwise FALSE.

Arguments
ISTCPOK (SetupNo [\Wobj])

SetupNo Datatype: num

Specifies setupno 1, 2, or 3 (1isdefault). Up to 3 different TCP setups can
be done on the same system. The same setup no need to be used both during
setup and check.

[\Wobj] Datatype: wobjdata

The parameter isnormally used if the robot ismoved by arobot carrier and the
bullseye is mounted to the carrier.

If awork object with areference to the track can be used, the Wobj parameter
only need to included during setup.

If agantry system is used with no gantry work object, awork object needsto

be generated with the instruction GetGantryFrame. A work object isrequired
for both setup and check.
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GetNewT CPData: I nstruction used for TCP check

Theinstruction returns TCP values calcul ated by the BullsEye® routine.
The new TCP values are returned in the INOUT variable Y ourTool.

Arguments

GetNewTCPData Your Tool SetupNo [\DoSetup] [\MaxQChKErr]
[\MaxFrDay1] [\GasCupAlign] [\GasCupMinDia] [\GasCupOffs|[\DistGas-
Cup] [\InitMove] [\SliceGap] [\For ceT cpQuat] [\WireScanL ngth] [\Cup-
ScanL ngth] [\Wobj]

YourTool Data type: tooldata
Inout parameter for the tool to be updated.

SetupNo Data type: num
Specifies setupno 1, 2, or 3 (1lisdefault). Up to 3 different TCP setups can
be done on the same system. The same setup no need to be used both during
setup and check.

[\DoSetup] Data type: switch
If selected, setup of the BullsEye® will be performed. Parameters below
except for the Wobj parameter will only be used during setup.

[\MaxQChKkErr] Data type: num
Min 0.1 Max 2 Default 0.3 (unit mm)
Limit for ISTCPOK function. If the TCPif found to have changed more than
this parameter the ISTCPOK function will return FALSE.

[\M axFrDay1] Datatype: num
Min 2 Max 10 Default 5 (unit mm)
Max allowed change of the tcp compared with day 1 tcp.

[\GasCupAlign] Data type: num
Min 10 Max 100 Default 50 (unit mm)
Defines the distance between the lower and higher search |ocation when doing
the align function. If ashort gas cup is used this parameter needs to be low-
ered.

[\GasCupMinDia] Data type: num
Min 3 Max 15 Default 6 (unit mm)
Defines the minimum diameter for the gas cup. The system is using this
parameter when the bottom of the gas cup is detected. If asmall gascup or a
thick welding wire is used this parameter needs to be changed.

[\GasCupOffs] Data type: num
Min 3 Max 10 Default 6 (unit mm)
Defines the forward movement between the center of the wire and the vertical
search location for the gas cup. If athick wireis used this parameter might
need to be changed.
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[\DistGasCup] Datatype: num
Min3 Max 15 Default 6 (unit mm)
Definesthe vertical distance between the gas cup and the wire search location.

[\InitM ove] Datatype: num
Min 100 Max 500 Default 300 (unit mm)
Defines the vertical distance between the beam and the approach location.

[\SliceGap] Datatype: num
Min1l Max 15 Default 8 (unit mm)
Defines the vertical movement between each gas cup scan.

[\For ceT cpQuat] Datatype: num
Min-1 Max1l DefaultO
This parameter can be used to force the orientation of the tool x axisto 90
from the beam axis. Used if the tool is mounted straight out from the robot
face plate or a specific orientation of the tool is required.

[\WireScanL ngth] Datatype: num
Min8 Max 15 Default 8 (unit mm)
Defines the search length for the wire. Might need to be increased if athick
wireisused.

[\CupScanL ngth] Datatype: num
Min30 Max 100 Default 50 (unit mm)
Defines the length of each gas cup scan. Initial scans are 60% longer.

[\Woabj] Datatype: wobjdata
The parameter is normally used if the robot is moved by arobot carrier and
the BullsEye® is mounted to the carrier

If awork object with areference to the track can be used, the Wobj parameter
only need to included during setup.

If agantry system is used with no gantry work object, awork object needsto

be generated with the instruction GetGantryFrame. A work object isrequired
for both setup and check.

501 071-502 29
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7 User’'sGuide

7.1 Program execution

Thisprocedureisdesigned to give accessto anumber of parametersthat affect
how the BullsEye program runs. The parameters can be changed to adapt the
program to tools that do not resemble a standard M1G gun (a plasma cutter,
for example). When the procedure call ismade GetNewTCPDatawithout any
of it'soptional arguments attached, the program runs with default values
designed to work with most standard MIG guns. Optional parameters, with
the exception of the Wobj parameter, are only checked when the DoSetup flag
is selected.

Backward execution
Not supported

7.2 Fault management

501 071-502

Thefollowing code needsto be pasted in to the error handler of the procedure
with the GetNewTCPData instruction.

BullsEyeerror handler
TEST Bullseye Error(ERRNO)
CASE 1.
!
Stop;
I Move the gun to the beam
I Restart the program
!
BlsEye Param{1,12}:=1,
RETRY;
CASE 2:
|

Stop;
I Move the gun/tcp to the pointer
I Restart the program
|
BlsEye Param{1,12}:=2;
RETRY;
CASE 3
BlsEye Param{1,12}:=3;
RETRY;
CASE 4:
RETRY;
CASE5:
TRYNEXT,
ENDTEST
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Example

Normal setup

Stationary robot with the bullseye mounted to the floor.

The SetupBullsEye procedure is used when the BullsEyed needs to be setup.
After execution, thetWeldGun variable will have new values. ThetWeldGun
variable can be replaced with your tcp name if different.

PROC SetupBullseye&()
GetNewTCPData tWeldGun,1\DoSetup

ERROR
Standard BullsEye error handler
ENDPROC

The CheckTcp procedure is used when the tcp needs to be checked. If the tcp
isOK the ISTCPOK will return TRUE. The tWeldGun variable can be
replaced with your tcp name if different.

PROC CheckTcp()
IF NOT ISTCPOK (1) THEN
GetNewTCPDatatWeldGun,1;
ENDIF
ERROR
Standard BullsEye error handler
ENDPROC

Robot on a track system

32

The bullseye is mounted to the moving part of the track. With this setup, the
tcp can be checked at any location along the track.

PERS wobjdataobTrack:=
[FALSE,FALSE,"TRACK",[[0,0,0],[1,0,0,0]],[[0,0,0],[1,0,0,0]]];

PROC SetupBullsEye()

GetNewTCPData tWeldGun,1\DoSetup \WObj:=obTrack
ERROR

Standard BullsEye error handler
ENDPROC

The CheckTcp procedure is used when the tcp needs to be checked. If the tcp
isOK the ISTCPOK will return TRUE. The tWeldGun variable can be
replaced with your tcp name if different.

PROC CheckTcp()
IF NOT ISTCPOK (1) THEN
GetNewTCPData tWeldGun,1;

ENDIF
ERROR

Standard BullsEye error handler
ENDPROC

501 071-502
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GetGantryFrame Calculatesa new frame

The GetGantryFrame instruction is basically an encapsulated MoveAbs]
instruction

“MoveAbs] ToJointPos,Speed,finetool 0" that returns the frame of toolO
when the location is reached.

The procedure can be used to calculate a frame based on arobot joint move
Thisis needed when the robot is mounted on a gantry system and the bullseye
moves with the gantry.

Arguments

GetGantryFrame ToJointPos Frame [\ExtAxes| Speed [\Ax7] [\Ax8] [\Ax9]
[\Ax10] [\nAx11] [\Ax12]

ToJointPos (To Joint Position) Datatype: jointtarget
The destination absolute joint position of the robot and external axes. It is
defined as anamed position or stored directly in the instruction (marked with
an * intheinstruction).

Frame Datatype: pose

INOUT parameter that returns the location of tool0 as a frame when the
programmed location is reached. The bulleye routine can then be executed in
the calculated frame.

[\ExtAxes]| Datatype: extjoint
INOUT parameter that returns the present location of all external axes.
Speed Datatype: speeddata

The speed data that applies to movements. Speed data defines the velocity of
the tool centre point, the tool reorientation and external axes.

[\AX7]- [\Ax12] Datatype: num

The Ax7 to Ax12 parameter is used to force one or multiple axesto aspecific
location. If not used, no external axes will move when executed.

Tool orientation

The bullseye program always defines the tool z-axis as straight out from the
torch gas nozzle. The tool x-axiswill be oriented in such asway that it is
parallel withtool0 z-axis. The positive direction will be towardsthe robot face
plate.

In most cases the orientation will be the same as doing a manual 5-point
calibration. With the exception of when atool has a negative x component
(robot isoverhead and the tool is pointing down). In this case using the manual
method, the x-axiswill come out 180 degrees opposite of the bull seye method.
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Recommendation
Always define the tool using the bullseye or use the 6-point method when the

robot is mounted overhead.

Description of the 5 and 6 point method

- 5-point TCP& Z
Four approach points are used to define the TCP and one elongator point is
used to define the z direction of thetool. The x and y directions will be as
close as possible to the corresponding axes in the wrist coordinate system.
Using the 5-point method, the TCP and the tool’ s z direction are defined. The
x and y directions are set automatically by the robot.

- 6-point TCP& ZX
Four approach points are used to define the TCP, one elongator point is used
to define the z direction and one elongator point is used to define the x

direction of the tool.
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8 Maintenance
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The BullsEye® is shipped complete and requires very little maintenance aside from
keeping the unit clean. Refer to Section 4.2 for wiring information. Replacements
parts may be obtained from Customer Service at +46 584 81666. Be prepared to
provide complete information on the part(s) you need.
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9 Reservdelsforteckning/Spare parts list
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Reservdelar bestélls genom ABB Flexible Automation AB. Vid bestélIning var vén-
lig uppge typ och tillverkningsnummer samt benamningar och bestalningsnummer
enligt reservdel sforteckningen.

Rétt till andring av specifikationer utan avisering forbehalles.

Spare parts are to be ordered from ABB Flexible Automation AB. Kindly indicate
type of unit, serial number, denominations and ordering number according to the
spare partslist.

Rights to reserved to alter specifikations without notice.
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Reservdelslistan innehdller al information som behtvs for bestéllning av speciella
delar till modulen for médtning av TCP. Var vanlig kontrollera att de uppgifter som
lamnas & korrekta och motsvarar den 6nskade reservdelen. En specialtang &r abso-
lut nddvandig for montering av den fiberoptiska ledaren.

The spare partslist containsall information required for ordering specia parts of the
TCP gauging unit. Please ensure that you give us the precise description of the part
whichyou require. A pair of special-purpose pliersisabsolutely essentia for fitting
the fibre-optic cable (Item 2).

Positions-
nummer Antal | Bestallningsnummer Benamnin Denomination Anmarkningar
Position Qty. Ordering number € 9 Remarks
number
0.746.346.000 TCP-matning, kompl. TCP gauging unit, compl.
1 1 0.746.335.025+6 Méatspets med hylsa Gauging prod with sleeve
2 1 0.746.346.011 Ljusledare, inkl. special- Fibre-optic, incl. special
verktyg tool
3 1 0.746.346-010 Optoelektronisk sensor Optoelectronic sensor
/ \ 2
46 1 1 1L
I 1
|
B
| imm)| )¢)t
A7, ' - 3
4 L A
T \
63 }- M6 ®6 H8
1
18 155 0,02
1
Figure9.
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