LNC

Enable intelligent machines

Inc robot

Welding instruction manual

2019/12/02




table of Contents

1 INtroduction 0 Welding 1Nt TaCE. ...t ettt e e et e e e e e e et e e e rreeeres 4
R T o = Y=Y =Y = 10 1 ot o oo TR 4

1.2 Welding related Program PAZe. ... s nnnns 4

LIRS IS Lo T 0 A = 10 ) o SRRSO 4

2 Introduction of welding Parameters... ... 5
2.0 AP WEIAING oottt ettt ettt ettt et e ee e et ee e e eeeee e e e et et e e eeee e e ee e e eeee et eeeeeeeeeeeeereeeeeerenens 5
2.1.1 Arc welding—welding arc timinNg ...ttt 5

2.1.2 Arc welding—parameter SettinNg ...ttt 6

2.1.3 Arc Welding—Detection Settings ......ccoooooiiiiiiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeee ettt 8

2.1.4 Arc Welding—Arc Break Setting.......ccoooooiiiiiiiiii e 9

A A Vo o Yo W 41 o111 v 13

2. 2.1 Appointment—Appointment Schedule............cccooooiiiiiiiiiiii e, 13

2.2.2 Appointment—AppointmeNt SEttiNg ...ttt eereeeeees 15

A I | (Y e NN Y-SR PPPPPPPPRPRPPPI 17

2. 3.1 WeldiNgG 1O POTNT T oottt et et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneneeens 17

2.3.2 WeldiNG 1070 POINT c.ooooiiiiiieiieeeeeeeeeeee ettt et e eee et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenenens 18

2. 3.3 WETAING 100 weveeeeieiiiieieeeeeeeeeeeeeeeeeeee ettt et e eee ettt eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneneneeenenenens 19

2.4 WEIAING EVICE oottt ettt et ettt e eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneseseneneneneeenenennnnes 21

WS 0 1ol =Y OO SOPP SRR OUPPPROPRPRR 22
2.5.1 Others—0thers 1 ...ttt e s areee e 22

2.5.2 Others—move iNStruCtions...........ccccccciiiiiiiii i 23

2.5.3 0thers=Suspended LifTt.....cooooiiiiiiiiiii 26

3 Welding instructions and program examples.......cccocooiiiiiiiii 27
3.1 Arc start iNStrUCLION ... 27

3.2 Examples of Welding ProCedUIES .........cccovveiiiiiiiiiiecee ettt e e e e er e s 29
3.2.1 Arc welding and arc WeldiNg .......ccooeeiiiiiiiiieiee et 29

O A Yo 3 (=Y K I TSR 29

3.3 Oscillation welding and fish scale Welding..........ccccccoiiiiiiiiii e 30
3.4 Oscillation Programming EXampPle .........ccoouviiiiiiiiiiiiiiieiieiee ettt r e e st baree e s 37

I = N (LY e K- TR 38
3.6 Fish Scale Welding Procedure EXample..........ccccooocuiiiiiiiiiiiiiiiiiiiee et 39

3.7 Coordinated SWIiNgG WeIAiNG ......ccociiiiiiiiiiiiie e r e e e e s sebb b e e er e s 40

4 Matching of welding characteristic curve table.....ooooiiiiiiiiii e 43
4.1 Introduction to the feature table interface..............ccccoccciiiiiiiiiiiiii e, 43
4.2 Welding characteristics table matching method.............c.cccooviiiiiiiiiiiiiii e, 45
4.3 Welding mode SEIECLioN ......coooceviiiiiiiie e e e 46
R T I 1 -V YRR 46

R T A XY o Y=Yox A V7Y R R T T TTRRTTRRR 48

5 Tool calibration and origin Galibration. ..ttt 50
5.1 Tool Calibration ... e e 50
5.2 OriZin (TOP) COIT@CLION ...ttt ettt et e et et e et e e te e e e e e een e 53

6 Calibration and use of external COOPEratiVEe @XES....ccoiii it e e e e e e e eaeeenans 55



6.1 Collaborative Calibration ...t e e e e 55

6.1.1 Architecture of External Coordinated AXis............coooiiiiiiiiiiiiiiiiiciee e, 55
6.1.2 External coordinated axis correction method.................ccccooiiiiiiiiiii i, 56
6.1.3 Calibration method when single external axis cooperates......................o.o...... 60

6.2 Using col [aborative TUNGCLIONS .........oooviiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt e e eeeeeeeeeeeeenees 62
6.2.1 Program eXamp l @ ........oooooiiiiiiiii 62

7 Instructions for welding seam tracking and positioning.......ccccooiiii, 64
T. 1 LasSer traCKiNg oo 64
7.1.1 Tracking Setting Page Introduction.........ccccocooiiiiiiiiiiiiiiii e 64
7.1.2 Preparation before USe ... 69
7.1.3 Communication and calibration..............ccccccciiiiii e, 70
7.1.4 Laser Calibration. ... 72
7.1.5 Program INntroduCltion ........ccccccoiiiiiiiiiiii e 74
7.1.6 Laser Program EXample ...t 78
7.1.7 Introduction to Flip Laser Tracking with External Axis........ccoccorininninnnnn. 84

7.2 Contact POSTtiONI NG .o 90
7.2.1 Preparatory work before contact positioning.........cccoooiiiiiiii, 90
7.2.2 Bit Instruction Introduction............cccccciiiiiiiiiiiii e 91
7.2.3 Spatial and circular PosSitioNiNg ..o 96

7.3 Laser POSTLiONING .o 100
7.3.1 Laser Positioning Introduction ..o 100
7.3.2 Laser positioning program eXample.........c.ccccoviiiiiiiiiiiiiiiiiiiiiee e 100

R YT o= T e K TR RSTRTPPRTPPR 104
8.1 Characteristic table test ... 104
8.2 CharacteriStics LAl @i e e 105
8.2.1 McGmite models and Otto 350 ... 105
8.2.2 Magmite dm3000 ............oooiiiiiiiiiiiii e e e arrres 109
8.2.3 MUSE High 350 ... .ottt e e e e e ettt e e e e s se b et ereeeesrasrrres 110
8.2.4 OTC SECLIONS ....ccoiiiiiiii it e e et e s b e e s bt e e s bt e e s sbaeesbeeeanreeens 111



1 Introduction to welding interface
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1.1 page enter button
Parameters: Welding parameter debugging page.

Col laboration: Col laborative calibration page.

Tracking: Laser welding seam tracking setting and calibration page.

1.2 Welding related program page

The welding-related program instructions are in the application process

page.
1.3 Shortcut Button

Some push—-button switches commonly used during welding operations.



2 Introduction of welding parameters

2.1 Arc welding

2.1.1 Arc welding—welding arc timing
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Group number: Each group can set the welding current and voltage

parameters, etc.After the setting is completed, when the arc start command
is called in the program, different group numbers are set according to
different current and voltage requirements.

Welding characteristics table: Different welding machine characteristic



curve tables are different, and there will be one yuan and a difference.
When using, this item must be checked, and the characteristic table number
to be used is filled in the characteristic table number on the right.
(Uncheck, you cannot fill in the value)

Arc starting, arc closing, heating, anti—stick wire: After ticking,
parameters such as current voltage value and time can be set (selectable
ticking is used, arc starting and arc ending are more commonly used)
Characteristics table: Click to enter the characteristics table page (for
details, please refer to the chapter on welding characteristics table

debugging method)

2.1.2 Arc welding—parameter setting
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| gnore arc welding on simulated paths: When the program is run

automatically, if there are welding instructions such as arc starting and
arc closing in the program, ignoring these instructions will not actually
weld, only the path will be run dry.

Arc Start Gas Flag: After ticking this item, you can set the time to
advance gas and delay gas during welding.

Arc closing and wire removal: After ticking this item, you can set the
time of wire winding at the end of welding.

Pause, restart, and close arc: After ticking, turn on the pause and

restart, and close arc function. After turning on, when the program is



paused during the welding process, press the start button again, and the
robot will return to the set path along the original path according to the
set back speed Back off the distance and restart welding.

Pause restart arc rewind: Set the retraction distance and retraction speed
(based on welding speed) as a percentage.

Arc closing voltage and current hold data: When this option is checked,
the welding machine panel will display the current and voltage values at

the time of arc closing when the arc is closed.

2.1.3 Arc Welding—Detection Settings
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Arc detection time: the time from when the controller sends out the arcing
signal to the system receiving the arcing success from the welding
machine! |f the system does not receive the arcing success within this
time, the system will issue an arcing failure alarm!

Arc detection time: The time when the controller disconnects the arc start
signhal after the controller issues the arc end command! |f the arc start
success signal persists, the system triggers the arc end failure!

Welding interruption detection time: After the arc start is successful,
the system does not issue an arc end command during this period, but due
to external reasons, the arc start success signal is disconnected for more
than the set time, the system will trigger the signal detection error
during welding!

Arc start waiting for welding signal to continue: After arc start failure,
continue to wait for welding signal before acting!

Arc closing waiting for welding signal to continue: After arc failure,

continue to wait for welding signal before acting!

2.1.4 Arc Welding—Arc Break Setting
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This page can be set during the welding process, the system handles the
arc breaking mechanism after the arc breaking due to some occasional
external factors (clogging, poor |line contact, interference, etc.).
Currently there are 3 processing methods.

Welding interrupted arc restart arc: To activate the arc restart
mechanism, this item must be checked.

Lifting function: After ticking this item, you can set the lifting
distance mm and speed mm / min of the tool coordinate Z on the right.

Rol Iback function: After this check, you can set the distance mm and the

welding speed percentage after the arc break on the right.



Rewind after lifting: After this item is checked, you can set the number

of seconds for rewinding.

T\

2,

3.

Note:
only

time.

When

Alarm: After the arc is broken, the system directly pops up an alarm
pop—up box to prompt the alarm. At this time, the program can only be
restarted after resetting.

Auto-restart: You can set the number of restarts and restart delay
time. After the arc is interrupted, the robot will perform a lifting
in the z direction of the tool, and then descend and retreat to the
set distance (if the lifting and retract functions are not checked,
there is no The above action), try to start the arc again, and after
this cycle is reached the set number of arc starts, an alarm will be
prompted.

Exclude start connection: This action is similar to automatic arc
restart, the difference is that after the arc break is raised, the
system will prompt a warning at this time, the program is in a paused
state. After investigating the cause of the arc break, after pressing
the start button, the robot will lower and back. Try to restart the
arc.

After the arc is interrupted, when the system prompts a red warning,
the reset will clear the alarm, and the program will also end at this
You can only manually start from the beginning or start from this.

the yellow pause is prompted, the program is currently paused. After

finishing the cause of arc break, do not press reset or end, just press



the start button to continue welding.



2.2 Appointment

2.2.1 Appointment—Appointment Schedule
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2. 2.2 Appointment—Appointment Setting
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Number of seconds to start the appointment box: When making an

appointment, long press the start button on the appointment box to meet
the set number of startup seconds before the appointment can be
successful ly scheduled. It is recommended to set 1 to 2 seconds to prevent
workers from accidentally touching it.

Reservation Box Cancellation Seconds: When an appointment is made to a
program, but this program has not been executed, you can press and hold

the start button to cancel the appointment of this program.




How to use appointments

1\

2,

3\

4,

I\

6.

7\

Make a reservation procedure to be used.

In the appointment schedule, add the program to be scheduled to the
list.

Set the relevant parameters of the appointment.

Switch the Teach Pendant to automatic mode, press and hold the start
appointment button on the right for about 2 seconds to loosen, and
the light on the button turns green to indicate that the startup
appointment was successful.

Press and hold the appointment box start button corresponding to the
program you want to run to start the appointment program.

While the appointment program is being executed, you can press and
hold the start button of the other appointment box to make a
reservation for that program. After the currently running appointment
program ends, it will directly execute the program just reserved.
(Only one program can be queued. (If you make a reservation for a
queued program, go to another program, it will cut in, and cancel the
program you just reserved)

The pause button on the appointment box can pause the appointment

procedure, and then press the start button to continue the procedure.



2.3 Welding

2.3.1 Welding io—point i
The system has planned the functions commonly used for welding and their
corresponding soft numbers. When using them, you only need to set them in
io and write the soft numbers corresponding to the functions in accordance

with the hard numbers of the actual wiring.
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2.3.2 Welding io—o point
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2.3.3 Welding io—aoi



x[-19990[A] 000U 0.00] free
orld[v| sso7afe] oco1|v] 0.0 11.29.tch Reset
84599|c| -ooofw| 0.0 00 o0 50.0

€ | o] \e] ;

oftwarfardwar| value —

et

Arc i";]Arc AO V Rref | 1 0 0 Cancel forced 'j
AO I Rref | 2 1 0 arc
RSV
v Al V Rref 1 0 use 0 .
10 AII Rref 2 0 use 0 el

after check:can forcgl g.
LI |

Weld s -

ys T TELCE o000 output analog mltagﬁaT

other ecelvi
Setting -

this page is used setting the analog inputangl 1

E— O'fresh output corresponding to the updated soft
number and the matching feature table

W | v+ )6+ U5+ Ja+ | 3+ J2+ Ji+

.j—.‘i:)

IEACONT | X1 |G Fe : -

— wW- V- u-

o 0 e e e

This page is used to set the analog current and voltage and the

corresponding soft number. This page is needed to match the characteristic
table. (For details, please refer to Chapter 5 Matching Table of

Characteristic Table)



2.4 Welding device
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2.5 Other

2.5.1 Others—Others 1
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F Welding locking rate move the welding gun out
Welde locking rate 100 ¢ Slowlyin teaching mode

o ¥+ Pu+ | C+| B+| @
\nf
J6+/| IS5+ J4+ | I3+ J2+/ JI+

m’” X! | C-| B-| | Z-| Y-|
W- | V- u-
Je-_J5-| J4- | 13- J2- _JI-

External anti—collision function: Set the processing mechanism when the

welding gun collides, inspection time and alarm release time.

Welding gun collision release alarm time: When the welding gun collides,
sometimes the welding gun cannot be reset, causing the system to keep
alarming and unable to operate the machine to move away. In teaching mode,
click the collision release button, the alarm will be temporarily shielded
during this time, Remove the welding torch manually.

Lock rate in teach mode: The speed is fixed at the set value during teach



mode operation.

Lock rate in automatic mode: When running the program in automatic mode,
the speed is fixed at the set value.

Lock rate under welding path: When the automatic mode is running, the
welding path is fixed at the set value.

Check the start and end commands of the program: When it is running
automatically, it will first check if there are any start and end commands
in the program. If not, it will alarm.

This process detects the arc start command: When this is started, it will
check whether the subsequent program has an arc start command. |f not, it
will give an alarm.

Display inspection seconds: Shows how long the alarm release time and

inspection time on the left are.

2.5.2 Others—move instructions



-199.90[A o.00]u 0.00 free
550,79 |B 0.01|v 0.00 11.29.tch
245.09]c|  -ooofwl o000 00| o0

=2

211
%L“’"d

ﬁ other1 | other2 Move instruc | Power settingl

Arc Fast slow distance 5.000 mm

From slow speed 1000 mm/min

RSV

o

collision

10 [the significance of this setting lies in:when the welding

Weld s
ys

other

of deceleration before reaching the point to reach the
point smoothly

W V+ )6+ IS+ Ja+ | I3+ J2+ Ji+

CONT IG) X | |G z . . . - @ @ . @
— W- V- uU-
s | Je-|| J5-|| J4a-|| J3- | Je- || JI-

Because this fast instruction operation mode is used in some cases and not

in most cases, the application process of programming instructions on the
program page—move instructions—fast instructions (including slow

distance). You can follow the figure below Go find this instruction.




. %] -199.89[A]  oooJu]  o.00
2 |- orld y] sso84|e]  ooz[v] o.0o free 11.29.tch
7| saeoo]c] -ooolw|  o.o0 'U-'U| 0
““ ) .
'x 11.29.tch Save |BlockOP | Record BasicCmd ExtCmpd | ProdAct] 1 I‘l
nw ” . | f— drop
OVE ons:fa rcin ish scale
prog _ / | A
* l Arc ON ] Path End I laser Cghd l P ' f‘*
’ \ arc
point Cont Arc AE
Eﬁf
AL A . cal'llslnn
Sl l 2D Search |ve instructiclf —
— Near [ |5
Syner l 3D Search MAuxiliary Cmc cend
gy Circle Search A2 -*.)
Track ound weldin = v eceiv
Front Rear V- i
oys —— 4|
.Simplei Cod( Cut Copy Paste| Up | Dn BackwarcForward| Step OK  |Detail
s JOINT fe ) p - p . . . .

Vi
/8

Je+/ IS5+ Ja+ | J3+/ Je+| JI+

Jo- | J5-| Ja-/| 13- Je-

2 [1 x| -199.89[A]  ocooJu] 000 free
orld[y]| ssos4s| oco2fv] o000 11.29.tch JQ, Reset
7| sa600[c| -ooofw] oop If’-‘3| 0.0 50.0 %
&
'¥ 11.29.tch Save |BlockOP | Record BasicCmd ExtCmd | ProdAct
A I'll.l.lt1 drop
prog . ] J (&
Set Value Cur Value arc
point 19.945 19.945 B
&
)2 22.758 22.758 | A\ m’ﬁﬁjn
Param s Em
]3 -31.703 -31.703
Near [ {5
Syner ]4 0.000 0.000 send
gy ]
J5 -81 .%3 -81.033 V |
Track | ecelv
6 -19.946 19.946 |
: VR
sys Get Cur| Goto | 0 |Speed is| & ar
— |
.Simplei Codi Cut | Copy éPaste Up | Dn Backwar¢Forward Step OK | Detail

« JOINT f» - - - , -
RN ci| B a+] z+[

Je+| JS+ J4+ | 13+ J2+/ JI+
@ @ @ [ [

Je- || JS5- || J4-/| 13-/ J2- | JI-




2.5.3 Others—Suspended Lift

- %[ -19989[a] oooJu] o.oo
2 | -1 orld ¥] ss0.84]8 0.02 |V 0.00 free 11.29.tch JQ, ‘ Ready
sa6.00|c| -ooolw] ooof 00| 00 50.0 %

ﬁ other1 | other2 Move instruc | Power setting

———————d
Arc 7 Stop arc break and restart

4

Restart delay time “,dm
— BERFARAGRE 000 o
naad nm/mi
10 _;;_Faubackfuncﬁon allback distance 20.000 i
recent rewind spee IECHNE
Weld s Pull back the wire after lifting | 0 ms

‘Wl V+ | U+

CONT xX1 2 = = o o o o
W- 'VL uU-
IIES A A

This function is used to pause when welding is halfway during the welding

Jo+ | JS+/ J4+ | I3+ J2+ J+

process. When observing the welding effect, first set the parameters on
this page (for the meaning of the parameters, refer to the parameters on
the arc welding—arc setting page). Pressing the pause and raise button on
the right will pause the program, then |ift and back. After pressing

again, the welding gun will come down to continue welding.



3 Welding instructions and program

3.1 Arc sta

examples

rt instruction

- x[-19989]A] 0.0 0.00
2 | -1 orld v] ss0s4[] o002 0.00 e 11.29.tch
z| sae00lc|  -0.00 0.00 ﬂﬂ‘ 0o
- ]
'X 11.29.tch Save |BlockOP | Record BasicCmd ExtCmd ;PrudActg
1 Arcing Fish scale
prog
[* ‘ Arc ON Path End | laser Cmd
point Cont Arc laser Cmd2
Arc OFF laser coor
Param 2D Search |ve instructic
Syner 3D Search \uxiliary Cmc
gy Circle Search
Track ound weldin,
Front Rear
g left Right
.5implei Codq Cut Copy Paste Up @ Dn BackwarcForward Step OK
2 JOINT =

.
é.0

collision

lm]

Jo+/ JS5+/ )4+ | I3+ J2+| JI+

@ e
W- V- U-
Je-|| J5-

Arc ON

Arc num

Arc starting:

starting point,

J4q- | 13-

-
Je-

, added at the arc

-
JI-

outputting an arc starting signal to the welding machine,

and can set the welding arc number (corresponds to the group number in the

parameter page—arc welding page—arc welding sequence page)



Arc

RSV

g Welding arc | Param set

Numﬂ\---ﬂﬂﬂ-ﬂﬂ\ﬂ

Check set |Breakarc5et

v -m Weld V I 10.000
|_ features table ml 180.000

10
[ Arc -ﬂ!-l—wn anon

“

ArcTime arc

, DIRE o P,
'y

ArcOffTime callsion

Arc closing: Turn off the arc starting signal and add the arc ending

command at the end of welding.

Arc num

spot weldingTime

Spot welding:

Arc num

ms

Arc change:

voltage according to the actual

sets the arc number and welding time.

immediately changes the current and

input.

Arc num

0

v

12

Gradual change of arc:

current voltage to the set current voltage

I

120

changes from the arc

Continue arc start: Continue the last arc start setting value.



3.2 Examples of welding procedures

3.2.1 Arc welding and arc welding

2 [-1 -199.89[A]  oooJu] 000 free
orldly| ss0.84]8] o.02fv|[ 0.0 11.29.tch p, Ready Reset
g46.00[c| -ooolw|  o.o0 °-°| 0.0 50.0 %

>

~

&=,
'E 11.29.tch Save 000 |, 0 -=| 000 |secpes 6 ij
ARW
1 Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 near Spdt .-“
prog .
2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 We|d|ng zgpot ' \!
point |3 Arc ON:ATc ON, 1, _, o s s 0 _ arc on 3
4  Line:World Coor, PrvSpeed=120000, Soft=0, wait=0 Weld's emding
Parag 5 Arc OFF:Arc OFF, L, .\ s v 0. arc off |s:

Syner|6  Fastoint Coor, PrvSpeed=100%, Soft=0, Wait=0  |€3Ve the:spot

= |

Track
a4 turn this simulation on before welding,
sys_ no welding.It's just empty paths.
.Simplei Codi| 3312 |/ 0 Cycle Lock Start Here Start Head | Detail

2 JOINT Te

Je+| IS5+ JA+/ | I3+ Je+) I+

Je- || J5-1| J4-/| 13- Je- JI-

3.2.2 Spot welding

2 11 %[ 19989]A]  0.00[U] 000 free
orld| Y| ss0.84]8 0.02|v 0.00 11.29.tch p Reset
7] sas0olc] —ooofw] 000 00 00 50.0
m.,\ )
'E 11.29.tch

Save BlockOP | Record BasicCmd ExtCmd @ ProdAct

SR 1 Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 1: dmp
prog ' ' ' ' . ‘ A .
2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 tO the p@mt X /
point |3 Arcing:spot welding, 1, 1500, _, _, _, _, _, _ Spot WEldlng @n ‘__J —
4 Line:World Coor, PrvSpeed=120000, Soft=0, wait=0 a |ittle bi& highera ::;flgon
Para$ 5 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 NeXt welding pol"!?“l_f
Syner |6 Arcing:spot welding, 1, 1500, _, _, _, _, _, _ SpOt weldingson e ﬁ;nd
EYv - Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 ! i {
Track ecelvi
V ‘é|. g
sysv I ! ‘ lalr

ei Cod( Cut | Copy Paste| Up | Dn Backwar¢Forward| Step

i
Je+ | IS5+ J4+ | 3+ Je+ | JI+

Je- | J5- J4-/| 13- Je- | JI-




3.3 Oscillation welding and fish scale welding

2 [1 x| -199.89]A]  oo0Ju] 000 free
orld[y| sso84|e| owoz2|v] 0.0 11.29.tch p,
ss6.00[c] 000[w| o00] 00 00 50.0 %

]

F; 11.29.tch Save BlockOP | Record BasicCmd ExtCmd PrudAct 7 ’}

i . . - drop

T 1 Fast:Joint Coor, PrvSpeed=10 Arcing Fish scale | z ._
2 Line:World Coor, PrvSpeed=1 Arc ON Path End laser Cmd A /

point 3 Arcing:spot welding, 1, 1500, Cont Arc laser Cmd2 A —
4 Line:World Coor, PrvSpeed=1 Arc OFF m N\ E‘:

Param - — 7 | geollision

5 Line:World Coor, PrvSpeed=1 2D Search |ve mstructu:l Near T

Syner |6 Arcing:spot welding, 1, 1500, 3D Search \uxiliary Cmc eard

& 7 ast:)o oor, PrvSpeed=1C Circle Search AV 4 =

Track | ound weldin, G ﬂem
Front Rear V- o,

Y3 left Right A 4 air

.5implei Cod( Cut Copy Paste Up | Dn PackwarcForward Step OK | Detail

J6+/ IS5+ J4+/| I3+ Je+ | JI+
| C-| B-| | Z-| Y-|

Je- | J5-1%J4-|_ 13- Je- | JI-

Coordinate system:Path: ~
Moving range 5 mm
Moving distance 3 mm
Speed mm/s
Corner Delay 100 ms

Range of movement: the amplitude of the left and right swing during swing
welding.

Paragraph distance: the period or frequency of the swing during swing
welding.

Corner delay: the dwell time from swing welding to the corner.



The speed of the swing welding does not need to be set. The speed is

determined by the speed of the straight line in the swing welding path.



|
Coordinate system:Path ~

Coordinate coordinates
Coordinate --*coordinates
Coordinate coordinates
Coordinate --th X+Tool Z
Coordinate *-th X+Work Z

Changing coordinate system: There are 6 ways of changing, two of which are
path x + tool z and path x + world z. To understand these six changing
coordinate systems, you need to understand three coordinate systems (world
coordinate system, working coordinate). What are the meanings of =~ system
and tool coordinate system ''? | am proficient in mastering 6 kinds of

changing attitudes and can quickly teach the ideal welding effect in



programming. The following focuses on the path x + world z and the path x

+ tool =z.



First understand the tool coordinates and world coordinate directions.

When at the calibration point, the coordinate directions are as follows:

Coordinate direction after changing attitude:



Let's compare the effects of the two paths in this attitude:



Therefore, it can be seen that these two swing welding methods are based

on the taught trajectory to swing left and right, and the angle of swing

is perpendicular to the z direction of the selected coordinate system.



3.4 Oscillation Programming Example

2 |-1
ﬁwd

| = [ 2

-199.89[a]  ooofu] w0 fres
sso.84|el ooz|v] oo 11.29.tch
s46.00[c| -0oo|w|] ouo0 ﬂ-ﬂ\ 0.0

11.29.tch Save |BlockOP | Record BasicCmd ExtCmd @ ProdAct
1 Fast:jJoint Coor, PrvSpeed=100%, Soft=0, Wait=0 1:
2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 JO TO we_ldmg
3 ArcON:ArcON, 1, _, _ _ ____ dlfCcon .
plus swmg weldm
4 left Right:Coordinate system:Path X+World Z, 5,3
5 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 6:
arc off ~ swingand weld to ¢
6 Arc OFF:Arc OFF, _, _, _, _, _“L 5 2 7:
Path End:Path End, _, _, _, 8:

[ QU S S .

Fast:joint Coor, PrvSpeed=100%, Soft=0, Wait=0

*

turn off swing welding,otherwise the followmg
line will continue to swing welding

Simples Cod

(| Cut 3ackwarc Forward, Step OK

Copy éF’aste Up | Dn

Je+/ IS5+ J4+ | I3+ J2+| JI+

uU-

Je- | J5-| _Ja-|| 13-

Je-

JI-




3.5 Fish Welding

Fish scale_0 ;v Fish scale_1 M
Arc num 1 Arc num 1
Weld T 500 ms Weld T 500 ms
Moving distance 3 mm Arc Count 20
Speed 100 mm/s Speed 100 mm/s
Delay T ms Delay T ms

Welding arc number: The group number of the current and voltage called
during welding.

Welding time: the time of spot welding during fish scale welding.
Paragraph distance: the distance between every two spot welding points
(equivalent to the period or frequency)

Arcing times: how many spot weldings this welding path has in total (not
commonly used, generally using paragraph distance)

Speed: The speed of moving between every two spot welding spots.

Delay time: when reaching each welding point, how long will it delay
before starting arc welding (not commonly used)

Tool lifting height: after each spot welding point is welded, the distance
lifted in the tool z direction, and then straight to the next spot welding

point (not commonly used).



3.6 Fish Scale Welding Procedure Example

2 [ -1 x| -199.89[A]  oooJu] 000 free
orld Y[ 550848 0.02]v] 0.0 11.29.tch p,‘ Reset
%u 7| sas00[c| -ooofw| ooo]| 00| o0 50.0
T 11.29.tch Save |BlockOP | Record BasicCmd ExtCmd @ ProdAct 6 ’&
_...R_m drﬁp
1 Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 1: — .—
ro .
Prog 2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0J O 1O welzdlng S /( f"
| & arc
point 3 Fish scale:Fish scale_0, 1, 500, 20, 100, _, _, _, _ b dhd Eﬁ
4 Line:World Coor, Prvsfiged=120000, Soft=0, wait=0 Weld eneling speAy | A
Param|;  path end:path End, , _, _finish the fish pracess lN—'I
ear
Syner |6 Fast:Joint Coor, PrvSpeed=10%%, Soft=0, Wait=0 6: ﬁ;nd
iy \ N
Tracklturn on fish process,since the arc-starting instructicr‘r& = Sl
sys Is included,there is no need to add arc-starting andlfi-' i
¥larc-closing in the program - =
.Simplei Cod{ Cut Copy Paste’ Up @ Dn Backwarc¢Forward Step OK | Detail

Je+/ IS5+ )4+ | I3+ J2+| JI+

Je- | J5- | _J4- | 13-

Je-

Jl-




3.7 Coordinated swing welding

Coordinated swing welding: used with additional axes. When the
additional shaft is rotated, the end of the robot is fixed at one point

for swing welding.



2 [ x| -199.89[A]  o0ou] oo  free
orld[¥] sso.s4|e|  oco2|v] 0.0 11.29.tch .JQ’ Reset
7| s4600]c] -ooolw] 0.0 ﬂ-ﬂ| 0.0 50.0 %
H\ .
'X 11.29.tch Save |BlockOP | Record BaSIECmGIE}{tCmd |ProdAct 6 r‘b
- h Tool M Add A | "
Swing with U 00 atrix Xis
prog = T A M -
Swing with V Coor Stack
. A\ arc
point Swing with W Space Pick-Place Follow /\ 7]
.
U To Near Co-located angle SafePos | Handshake Wear N\ »f
Param collision
V To Near Co-located angle Soft Sensor Stop| TrackRpt I
Near
Syner W To Near Co-located angle | ynaPathPara t:end
= U Set Zero Flow Ctl | PathGen viFe
Track V Set Zero lforque Apply2mote Contr| Find Coor N acelw
W Set Zero omfirm Signi  FileCall V@ i
SYs LogicCal Exf Vision ! air
.Simplei Cod( Cut Copy|Paste, Up | Dn 3ackwardForward Step OK Detail

+ JOINT T
/o

‘W ve | U+
W] v+ )6+ JS+ Ja+ | o3+ Jp+| Ji+

CONT & X1 & FEE ey -~ | =2 A =1 1 v |
—
> | E—

Swing with U i
Swing with U SwingType 1 |oCirc/1Line
Swing with V Swing Tool X 3.000 mm
Swing with W _
Swing Tool Y mm
U To Near Co-located angle
Swing Tool Z mm

V To Near Co-located angle

Rotate Ang 360.000 deg

W To Near Co-located angle

Rotate Radius 100.000 mm

U Set Zero
V Set Zero Section Dist 3.000 mm
W Set Zero Speed 600 mm/min

Swing method: Let O be the circle swing welding, and let 1 be the back and
forth straight swing welding.
Swing vector tool x / y / z: The distance to swing in three directions of

the tool coordinate system xyz. (Adjust according to the actual situation)



Turning radius: The radius of the workpiece to be welded.

Rotation angle: the rotation angle of the rotation axis during cooperative
swing welding.

Paragraph distance: The same as the paragraph distance of swing welding
described above.

Speed: The speed of welding. (The system will calculate the distance moved
during welding according to the rotation radius and rotation angle)

Program example:

2 [1 x| -199.89[A]  oooJu] 000  free
orld Y| ss0.84[6| o0.02fv] o0.00 11.29.tch p, Reset
7] sasoo[c| ooofw| ooo| 00 00 50.0
— _ e
'X 11.29.tch Save  |BlockOP | Record [BasicCmd| ExtCmd | ProdAct
nm ............................... drﬂp
1 Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 RAE ‘ .—
prog move 1o the welding startmg spoj .|
2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 2:
arc
point 3 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 8: ‘ _]E
..
4 Arc ON:Arc ON, 1, _, _, _, s s s _ dalfc on 9: 5'
Param . L J collision
w|5  CoSwing:Swing with U, 1, 3, _, _, 360, 100, 3, 600 COOI' SWINQ = o
ear
Syner |6  Arc OFF:Arc OFF, _, _, _, _, _ _, , _ arc off 9. -
=Y 6: v
; spot |\ 2| @
Track Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 : N eceiv
- vV E
* A i
[
5}'57 z ‘ air
.Tli Cody Cut Copy Paste, Up | Dn 3ackwarcForward| Step OK | Detail
+ JOINT & .

Je+/ IS5+ J4+ | I3+ J2+| JI+

U=

Je- | J5-1 J4-/|_J3-] Je- | JI-



4 Matching of welding characteristic

curve table

4.1 Introduction to the feature table interface

- X | -199.89|A 000U 0.00
2 |- orld[¥| 550.84]8 0.02]v 0.00 free 11.29.tch p,
7| saeoo|c| -ooofw 0.00 0-°| 0.0
b Welding arc Param set Check set Break arc Set
we [ o | 1|2 3]s e 7|8 ] |0
T oo = [ arcrime | IECCN
Weld V | 10.000 0 . o
o Y features table IEWAFEEEN 180.000 , (ALl 200 | colision
ArcV 20.000 _ ms| @
Weld s||  Heating BEE3E 1sco000 . click to enter to the send
ys | —
Arc Off v features table |
other I— Sticky wire 0. A arc, hea weld a'[co;f sw ecein
| 20.000 |, i ] i ! i 1 s
i i i i
e | 160.000 , i i i e
0.000 1
teatures B I _I |_
0.000 A
i

J5+/ Ja+/ | I3+ J2+/| i+
L | | | |

Jo- |l Jg-1[ 13- Je- ] J-

- %[ -189.85[A] _ow00Ju] 0.0
2 L orld[¥| ss0.84]|E 0.02 |V 0.00 Liias 11.29.tch .p,
Z| s46.00|c| -ooolw| om0 °~°| 0.0
ﬁ Welding arc Param set Check set Break arc Set
o - HEEEERE
RSV v | I name|CM350 -
= I
0.000 QutupTest by
10 Weld I P collgm
the actual current  [features
I 400.000 7
W'el:l s A 7 ’7 (0] Output -
y 7’ ’ v 20.000 <{I
other 7 0.000
” I 120.000
» analog voltage 0.000
[ 30000 A|lL“ ’ - 'k
— 10v
v | 8.000 v T

Je+| IS+ 144+ I3+ J2+/l JI+

Je- || J5-|_JAa-

J3-

Je-

|
Ji-



Test output: This function is used to check whether the matching welding

characteristic curve table is accurate. The specific operation is as

fol lows:

1)

2)

3)

4)

5)

Select the number of the welding characteristics table you want to
test above

Tick the property sheet

Enter the actual desired current and voltage

Press and hold the output icon below, and the system will output the
corresponding analog voltage to the welding side according to the
input current voltage value and characteristic table, and the welding
machine panel will output the actual current voltage according to the
received analog voltage. Compare the value entered on the system with
the actual value displayed on the welding machine panel to determine
whether the welding characteristic table is accurate. |f the output
icon is loosened, the system will not output the analog voltage.

|f the arc start output is checked, when the output icon is held
down, in addition to the analog voltage output, the arc start signal

will also be output, and the welder will start the arc.

Advanced characteristic table: Click this button to enter the advanced

characteristic table page. This page can subdivide the characteristic

table, and the current and voltage are more accurate when used.



CM350 1 actual V|->gnalog Vjpctual Al->analog '::p
Arc
CMS00FB . 0.000 0.000 30.000 0.000 -
18.000 8.000 400.000 8.000 arc
RSV 3 0.000 0.000 0.000 0.000 |®_
o 4 0.000 0.000 0.000 0.000 collsion
0.000 0.000 0.000 0.000
= €
Weld s 0.000 0.000 0.000 0.000 send
5
Y 0.000 0.000 0.000 0.000 |[@
6 A
other 0.000 0.000 0.000 0.000 eceiu
7 0.000 0.000 0.000 o.000 (M o
advilnced properties page
o g 0.000 0.000 0.000 0.000 ait
0.000 0.000 0.000 0.000
9 0.000 0.000 0.000 0.000

i i i
Je+| 5+ JA4+/ | I3+ J2+) J+

- - - - -
Je- | US| J4-/| J3- | Je- | JI-

4.2 Welding characteristics table matching method
1. Enter the welding io page, aoi page.
2 1 x[-199.89[A]  0.00Ju] 000 free
%L%rld; Zilg»gg g .gg;-.: ggg 0.0| o0 11.29.tch p,l 50.0 % Reset
o 41 | 6o [

joftwarfardwar| value | —F
Arc | Arc I|7| | p Cancel forced fy
—otne NI

ALV Rref | 0 use 0 i:'
10 SIS 2 house 0 collision

Weld s RN RE -
ys B HER | 0.000 =

. |
other check here ecelv
[
1
air
.

J6+ 5+ J4+ | I3+ Je+/ i+

[ | B-| Af z-| v-[
J6- | J5-| Jg- | 13- J2- | -




2. Input the analog voltage to match the current and voltage

2 [ 1 x[-19989[A] 000[0] 000 frem
orld | sso84]e]  oo2fv][ om0 11.29.tch p, Reset
z| s46.00|c| -0oolw|  ow0 0~0| 0.0 50.0 %
9 4 | &y
= 2 value
Arc =) Arc AO V Rref 2000| [ Cancel forced ’
AO I Rref 9600 2
RSV -
Al V Rref a:'
16 L 2 house|

T BECITICIN oo Vol
ys BELITLEEN oo 76V

other eceivi
i

— O’f’es" record the actual current and voltage
corresponding to the welding panel

i @ @ | i
Je+ | IS5+ JAa+ | 13+ Je+ N+

collision

[ [ [ . [ -
Je- || J5- 1 Ja-/| 13- J2- ] JI-

4.3 Welding mode selection

4.3.1 Unary
If you set one yuan, first set the welder to unary mode, and then

record the upper and lower |imits of the analog voltage and the actual
current and voltage. Note: You need to set the upper limit for the model
of the welder.
Lower |limit value: The actual current voltage value corresponding to the
analog voltage is recorded.
Upper limit: For example, the upper |imit of the current of the welding
machine is 400a. At this time, the 10v analog voltage welding machine
displays 400a, and the 8v welding machine also displays 400a. Then, the 8v

analog voltage should record the actual current of 400a at this time. The



characteristic table is relatively accurate.

2 11 %] -199.89[A]  000]U] 000 free .
orld[v] sso.84[e]  ocwo2|v] 000 11.29.tch p, Reset
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When used, the voltage is filled with a reference intermediate voltage,

and the current is filled according to actual needs.

2 [ 1 -199.89[A]  oooJu]  o.00 free
orld 550.84[B o002|v 0.00 11.29.tch
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4. 3.2 respectively
The separate mode is to subdivide the welding characteristic table by

setting several sets of analog voltages and actual current voltages to

make the current and voltage values more accurate during welding.

11.29.tch
9 CM350 actual V|->analog actual A->gnalog V| %
Arc CM500FB 12.000 0.000 30.000 0.000 | ’
15.300 1.000 75.000 1.000 arc
RSV 18.600 2.000 122.000 2.000 iﬁﬁf
o 21.899 3.000 170.000 3.000 .caTHSmn
25.199 4.000 217.000 4.000 o
Weld s 28.500 5.000 264.000 5.000 send
¥ 31.800 6.000 311.000 6.000 .{]
other 35.200 7.000 359.000 7.000 ecelu
38.500 8.000 406.000 g.000 (M o
41.799 9.000 454.000 9.000 air
- 45.000 10.000 500.000 10.000
0.000 0.000 0.000 0.000

J6+/ US54/ J44 | I3+ J2+/ JI+
 B-|  Z-| Y-|

Je- | JS5-1_J4-| J3-|| Je-

JI-

When using, fill in the current and voltage according to actual needs.
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After setting the welding characteristic table,
the cancel lation force

welding characteristic table is called, the unary and separate mode of

iIs written to

J3-

cancel.

welding must also be selected correctly.

When using,

Je-

Ji

which group of

in the welding io page,




5 Tool calibration and origin

cal ibration

5.1 Tool Calibration

11.29.tch
0

V09.03 0-7288-1-9-9 83
Now Level 4 191224

MchLock Servo Reboot Authorize
F
| Record Coor Safe Pos Recipe
Password
—] Install Transfer Network | Language
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Option 10 Set Comm Resource
0 Confirm m
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p o N U+ | C+| B+| | Z+| Y+
/7 W V %
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QE . . . . . .
W- V— U-
Je- || J5-]| Ja4-| J3-] Je- | JI-



11.29.tch
0
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v E1’
ActBlock 3 0000 | 0000 | 0000 | 0000 | 0.000 | 0.000 .
10 Cibloc .
4 0.000 | 0.000 | 0000 | 0.000 | 0.000 | 0.000

Weld s| Loading

Current 0.784 -59.639 | 150.000 | 0.000 0.000 0.000

¥s
Collision
other X, TY
Work Set
hare to po Get Pos2 .
ABC Obtain
‘ Max TX and TY Change -> B=0, C change 180.

I
& JOINT s

? W+ | V+ | U+
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The coordinates of the robot represent the spatial position and attitude

of the tip point of the end tool, but the tool will be out of the robot
Instal led, so there must be parameters to be used to specify the position
and direction of the end tool tip, called tool parameters.

The system provides four sets of tool parameters, and each set of
parameters contains six items, including offset X, offset Y and offset Z
The relative position between the tool tip and the flange surface is

described. Angle A, Angle B and Angle C describe the direction of the tip.

1, click on the tool number 0714 for calibration, examplef .

X, TY Clear
2. Click on the items to be corrected , press on .

3. The robot moves to approximately the right of the pose, while



4,

I\

6.

I

8.

9.

10,

(AR

12,

. . . Get Pos1
externally mounting a cusp, after alignment according to )

The external cusp doesn't move, the world coordinates turn C about 90

or 180 degrees, and then XYZ moves so that the tool cusp is aligned

GetPns#
with the external cusp, press on
Obtain - 0.000 - 0.000 :
Press on ,will be values.
. - 0.000 - 0.000
Click to the numbers of , , you can add

the error to the tool parameters.

. . TZ Clear
Click on the items to be corrected , perss on

The robot in the two positions as shown on the right, after pointing

. . Get Pos1  Get Pos2
to the sharp point, press respectively and )

Obtain - 0.000 .
Press on , will be values.

. 0.000 ‘
Click to the number of - ,you can add the error to the

tool parameters.
If the direction of the tool tip is not parallel to the axis of the
sixth axis, and the tool Angle needs to be set, please first set the

tool Angle A, Angle B and Angle C to O.

ABC
Click on the items to be corrected



13, Rotate the direction of the tool tip so that the tool is aligned with

the direction of the world coordinates.

Obtain
14, Press on , the system will automatically substitute the

values of Angle A, Angle B and Angle C.

5.2 Origin (tcp) correction
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Origin correction step

1.Press "clear" to clear the original school information

2. Take any 8710 points with big attitude change and press "take" after
al ignment.

3.Select J27J5, TX,TY and TZ as the items to be calculated, and then
calculate the deviations and "maximum errors”.

4. |f the value of "maximum error" is greater than 2, the system may have
the wrong deceleration ratio or the wrong size of the mechanism. The
results are also meaningless, skipping the next steps.

5.Click on the error field in order to bring the error value into the
system

6. The pressure release stop allows the change value to take effect

ll £ BENEMNRRIEREE

(5)J5<0 (1)-A (6)J5>0 LNC(7)J5>0 (6)+A  (8)J5>0 (6)-A



6 Calibration and use of external

cooperative axes

6.1 Collaborative calibration
6.1.1 Architecture of External Coordinated Axis

Outer co—axial axis takes into account six axial possibilities

21.WorkCoorX
22.WorkCoorY
23.WorkCoorZ
24 WorkCoorA
25.WorkCoorB
26.WorkCoorC

You can choose up to three of them to combine to build an external

col laborative axis

Usage |AxisID
U| 25 7
V| 26 8
W 0 0

The external coordinate axis is set on a base coordinate in space, and
if there is (use 21, 22, 23) movement, it first moves according to the
corresponding axial coordinate, and then sequentially moves a (use 24
around the z axis) ) Rotation, rotate b (use 25 around the x—axis) and c
(use 26 around the z—axis). The position and attitude after the final
movement and rotation are the origin of the working coordinate system.

Before the actual operation, the main key is to find the base



coordinates and the size of the mechanism between the abc axes. This is

also the main item that must be corrected.

X | 100.044 || A 0.000

Y | 885175 || B 0.005

£ | 592.185 || C 0.019

BX| -101.590
BY| 11.138
BZ| 108.927

Because the external coordinated axis calibration is performed through
the robot's sharp point, the origin of the robot must be calibrated before
the calibration, to ensure that the robot's sharp point is trustworthy, so

that the corrected coordinated axis information will be available. trust.

6.1.2 External coordinated axis correction method
After the purpose is selected according to the actual mechanism, there
will be a maximum of three rotation axis calibrations. The order of
calibration is b information (¢ information (a information) .The three

tabs will be enabled according to the selected axis.

Rotation calibration

The rotation calibration is based on a point marked on the rotary
table as the basis for alignment. When the rotation axis is rotated to

three different angles, the pointed point of the robot is used to align



the marked point and obtain its coordinate value. As a basis for
calculating the rotated coordinate system.

Note that the three points p0, p1, and p2 must conform to the
counterclockwise (ccw) rotation order (the right—hand rule, looking from
the position of the thumb to the rotation surface), so that the system

will not calculate the wrong direction.

RotateCali B Info C Info A Info Parameter J

U | v ‘ Clear
cow [ Gbtaipos |

X 0.000 0.000 0.000 X 0.000
Y 0.000 0.000 0.000 ¥ 0.000
z 0.000 0.000 0.000 Z 0.000
R 0.000 0.000 0.000 A 0.000
Get PO Get P1 Get P2 - 0.000
C 0.000

To PO To P1 To P2

bInformation calibration
First on the rotation calibration page, select the additional axis
(uvw) corresponding to b, and then take three points in the

counterclockwise rotation direction



Current Cooperate _ G56P0 | G56P1 | G56P2 | G56P3 | G56P4 | G56PS

i_- BInfo | cinfo | Amfo | Parameter

Usage |AxisID

G56P1 U 25 7 |
e G
ceepx (B 25 | 8 X | 199.111 [ -124.091 | -199.008 | [x| -111.661
wl| o 0 v | 491210 | 441218 | 516205 | [v| s03.671
G56P3 7 | 845987 | 895976 | 820982 | [z]| 833.494
R i i i A 179.982
.. DiWerkcoorX 0000 | 0000 | 0.000 | 9.98
22.WorkCoorY Get PO | GetP1 | Getp2 | |B]| 45012
23.WorkCoorZ i 11.421
G56P5 24 WorkCoorA
25.WorkCoorB To PO To P1 To P2
26.WorkCoorcC

Then switch to the b information page, and press the ~~ take
calibration '' key to bring in the result of the just rotated calibration.
If the external collaboration includes c, this information will also be
brought into the base coordinate b of the ¢ information page for

subsequent bc For conversion.



‘ BritaEESE _ G56P0 IGSEN IGSEPZ IG56P3 lGSEPd- l G56P5 IGSEPG l

_ HEEEE caE | A | mEem
FiE | %R ]
x| 520254
Gsep2 [v| 26 | 8 S
Y[ 114940
gseps |W| © 9 7| 188635
Al 2768
G56P4 | 37 WorkcoorX B 94736
22.WorkCoorY
G56P5  [23.WorkCoorZ Sl een
24.WorkCoorA —
25.WorkCoorB
G56P6 26.WorkCoorC

¢ information calibration
First turn the b axis to 0 degrees, cut to the ¢ information page, and
take three points in the counterclockwise rotation direction. The three

points should preferably span 180 degrees to reduce errors.

‘ EEEE: _ G56P0 lesam Iesapz IGSEPS I GSGPd-IGSEPS l GSEPE]
_ fEsiEE | BEM i A | EEER

AE | m% 7]
G56P1 B B

0 | B#BCE®E
u| 25 7

G56P2 |V | 26 8 X | -639.879 | -488.759 | -747.033
X | -520.254
v | 740152 [ 1014.202 | 1204.62
coepa w 0 9 40.15 014.20 04.628 Y1 1014.020
7 [ 295009 | 295026 | 295040 | 5T 7gg.035
R -77500 | 3749 | 87499 |[a[ o000
C56P4 7. WorkCoorX o000
22.WorkCoorY B 2'773
G56P5  [23.WorkCoorZ -
24.WorkCoorA S 206051 —
Gsepe | [25-WorkCoorB BY| -39.700 ERBCHEMR
26.WorkCoorC c 5.216 BZ| 106.392




After taking three points, press ~ Convert bc rotation plane '', the
system will re—correct the direction of the base coordinate b according to
the z—axis direction of the ¢ rotation plane, and calculate the origin
offset of the ¢ rotation plane (the The position of the sharp point is the

O-degree position) and the relative size relationship between the b—axis

and the c—axis.

LRk §G54 | GS6P0 | G56P1 | G56P2 | G56P3 | G56P4 | G56P5 | G56P6
N _ IEEAEE | BEH | caEm | AZE | EEem

B | mw ]

G56P1

o 25 7 X | -520.254 || A 0.000
G56P2 ||V | 26 8 {J 1014.940 || B [ 0.004
G56P3 w 0 9 Z | 188.635 C 2773
ook 21.WorkCoorX

22.WorkCoorY BX| -206.051
G56P5  |23.WorkCoorZ

24.WorkCoorA & 39700

25.WorkCoorB
G56P6 6. WorkCoorC BZ| 106.392

6.1.3 Calibration method when single external axis cooperates
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1) Single external shaft use set 26

2) Select the coordinate system as g56 p0

3) Take 3 points on the rotation calibration page, refer to the
coordinated calibration method for the two external axes above

4) On the storage parameter page, click on the calibration

6.2 Using col laborative functions

Current Cooperate G54 G56P0 | G56P1 | G56P2 | G56P3 | G56P4 | G56P5

_ RotateCali | BInfo | Clnfo | Alnfo | Parameter
G56P0

Go6PT U] 25 / X | 100.044 ||A]| 0.000
v| 26 8

G56P2 y | 885175 |[B| 0.005
w| o0 0 Z | 592.185 || c| 0.019

G56P3
21.WorkCoorX —

G56P4 | 53 WorkCoorY BX| -101.590
23.WorkCoorZ

cs6ps | | 24-WorkCoorA BY| 11.138
25.WorkCoorB o7 108,927
26.WorkCoorC 108.

Click on the current collaboration group as gbép0. When operating in

working coordinates, you can achieve cooperative action.



If you need to switch the coordinate system during the automatic

operation, you also need to issue the gb6p0 instruction.

Note: there will be synergistic effects only when working coordinates

6.2.1 Program example
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/ Instructions for welding seam

tracking and positioning

7.1 Laser tracking

7.1.1 Tracking Setting Page Introduction
1.The option to adjust the laser parameters will only appear when the

operation level is adjusted to the machine factory and above.

1 [ x[-199.09]A]  oooJu] 000  free
orld[¥| si625]8] on02|v] o000 11.29.tch -JQ’ Reset
z| s2098]|c] -ooofw|  c.oo ﬂ-ﬂ‘ 0.0 50.0 %
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Track ecelw
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2. Tracking settings page

Jo+/ JS5+/ )4+ | I3+ J2+| JI+
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LS CONT X1 P
ﬁlﬂl..ﬁﬁ e

M B aE 10 This part is the

JE 3h B8 BR 88 255|| i@ command sent to the
XAmEREE 10| RE
SRERSSE 0| #%E
IREES 0| 0|igE

|laser by the system.

Laser enable: Click the "Switch” button to switch the laser on and
off. When the digital display is 10 and the green light is on, the laser
is successful ly turned on.

Start tracker and close tracker: Click the "Settings" button at the

back. Control the tracker on and off. The status shown in the figure



indicates that the tracker was successful ly opened.

Finding weld seam tracking: After clicking the "Set"” button at the
back, this parameter will have a continuously accumulated count,
indicating that the system will successfully receive the weld seam data.
When it is not turned on, the tracker can scan the weld seam in time. Edge
will not receive any data!

Weld Bead Style: This parameter is used to manually find the weld
seam. According to different welds on the workpiece, the system control
tracker switches to the corresponding weld seam parameters to ensure that
accurate data can be scanned. Enter the corresponding number in the
digital input field , Click the setting button at the back. The number in
the number field becomes the number to be switched, indicating that the

setting is successful.

ARRS ° This part is the data sent
EfRREE 0

by the laser to the
BEMREE 0

1. The laser is successfully enabled 2. The tracker is turned on 3. The

tracking weld is turned on



The system will successfully receive the data given by the tracker if the
above three conditions are met !!!

Search status: When the laser does not scan the weld or receives data,
the digital display box will display the number "0"; when the weld is
scanned, the number "255" will be displayed.

Left and right deviation value: The searched weld position is based on
the left and right values of the origin of the tracker coordinate system.

Height deviation value: The searched weld position is based on the

value of the height above and below the origin of the tracker coordinate

system.
 BEBOEAR

RERE 0

XX 0.00

X iRy 0.00

Xi%z 0.00

HHRX -81.01

Ry | 1120.63

& IR AET SR

5%z | 1300.30

Tracking point is always switched: Click this button, the left light
is on to indicate that it is successfully turned on. At this time, if a

weld is scanned, there will be a value in the red box. The meaning of this



value is that the weld scanned by the laser at this time The position of
the point is the coordinates of the robot's world x / v / z.

One of the functions of this function: After calibration with the laser,
you can verify whether the calibration result is accurate.

Verification method: first scan a weld point with a laser, mark this
point, and record the world x / v / z value displayed in the red frame at
this time; then move the tcp point of the robot to the marked point and
record At this time, the robot's world xyz coordinate value is compared;
the closer the two sets of coordinate values are, the closer the value is,

the more accurate the calibration is.

mE
B || 23988

XR |23939 0.100
YR | 0§} 0.000

ZR || 23990 }§ -0.100

F
AR 0 | 0.000 8 PR 0
BR | 0 | 0.000 EHEREE 0
CR | 0 | 0.000 RS 0

Please enter the same value as the box!
Offset coordinate r: indicates that the offset value read by the
tracker is stored in the corresponding r value register of the system.
Multiplier: The left and right height deviation value in the box on

the right, multiplied by the value in the multiplier, which is the actual



distance. (Here the multiplier is set according to the idea)
Can verify the accuracy of the data given to the system when the laser
scans the weld !!!

Verification method: first let the laser scan to a welding point and
record the deviation value at the time. Subtract the deviation value and
multiply it by the multiplier to see if it is equal to the fixed distance
of the movement. If it is not equal, please adjust the parameters of the

camera to ensure that the weld point scanned is stable and effective.
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The meaning of this coordinate coefficient value: After the tracker is

instal led, the relative position and attitude of its reference position

and the robot's tcp point.

7.1.2 Preparation before use

1.\ Tool preparation: one switch and two shielded network cables.



2,

3.

4,

7.1.

One end of a network cable is plugged into the switch, and the other
end is plugged into the Ethernet port on the system side. The same
applies to the camera side.

Ask relevant personnel to install the camera and adjust the
corresponding parameters on the camera side.

After doing the above work, you can debug the relevant parameters on
the system side!

3 Communication and calibration

1.Set up communication
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1) Turn on communication

2) Select the corresponding camera brand

3) Set the IP to 192.168.19.3 and the port number Port to 502. At the same

t

ime, set the |IP and port number of the camera to the same as on the



system.

4) Then restart the system and tracker.

5) After restarting,

go to this page again and observe that the number box

on the right of the online reset has been continuously accumulating, and

the connection is successfully displayed below the number.

6) At this point, you need to check whether the real connection is successful:
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2. Parameter setting

Refer to the following figure for the parameter setting !!!
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Refer to Chapter 2 to set related parameters and open related buttons !!!
After the communication and parameter settings are completed, please
verify it according to the second chapter. The left and right and height
deviation values given by the tracker to the camera are equal to the

actual distance !!!

7.1.4 Laser Calibration
Significance of calibration: The welding point scanned by the laser
can be directly converted to the world coordinates on the system side.
Before calibration, tool calibration and origin calibration are needed!

(For tool calibration and origin calibration, please refer to Chapter 5)
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1) Click Clear first to clear the previously calibrated data.

2) Take 5 calibration points. When taking these 5 points, please pay
attention: when taking the points, ensure that the laser can scan the
stable and effective welding point.

Point 1: Take a workpiece, take a point on its welding seam, mark it;
move the robot, align the robot's sharp point to the marked point, and
ensure that the laser can scan the welding seam, and wait for the left
and right and height deviation values to stabilize After that, click the
button "0", at this time, the coordinates of the tool tip and the tracker
reading value will be recorded.

Point 2—4: The mobile robot enables the laser to scan to the marked
point, and the robot's sharp points are located at the upper left,

lower left, upper right, and lower right of the marked point. When the



deviation value stabilizes, click the 1-4 button to record the
coordinate value.

3) Click the "Calculate"” button, the maximum error will be calculated; and
the coordinate value of "corrected” will appear numerically.

4) The maximum error is within 1 to meet the requirements.

5) After the error meets the requirements, click the "Bring In" button to

bring the "corrected" coordinate value into the 6th "Coordinate System".

The method of checking the calibration results is mentioned above and will

be mentioned below.

7.1.5 Program Introduction
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Laser command:! 'Laser coordinates:
MR -
Eftms %100
‘ S Hi% : Turn on the laser and tracker. You can set

the delay time after turning on, the preset is 100ms.

ok .
‘ JERfms fiig100

: Turn off the laser and tracker. You can

set the delay time after turning off, the preset is 100ms.



HRB -
HREH

: Set different parameter styles of the weld
in advance according to the laser side, and call the weld style according

to the weld before scanning.

BAN -
=58 L
: Record the positions of the welds
scanned by the laser, and fill in the corresponding numbers, up to 100
groups.
BAN
=SB
EE mm/s _ .
: The point recorded before reaching,

and set the arrival speed at the same time.

AREL B
{1 3 mm/s
{2 4 mm/s
A 1 mm/s
A 2 mm/s
2E 20 UULE : Move linearly from point 1 to point

2. The number behind the point corresponds to the number of the point.
Attitude is the same. There are up to 10 groups of attitudes, which will
be described below. Attitude 1 corresponds to the attitude of point 1.
There is no representative point. The attitude of bit 1 is the attitude at

the time of taking points. Please ignore the following units and display



errors!

=REN I
= mm/s
mfi2 mm/s
=3 mm/s
L2351 mm/s
£52 mm/s
£33 mm/s
BE mm/s
EE (Fi%0) , :
Points 1, 2, and 3 function as

circular arcs. The order is equivalent to straight |ines, midpoints, and
3d arcs. The attitude is the same as above. The span is preset to 0, which
is a circular arc formed by three points. When the degree is set, it
indicates the angle that this arc can move.

Start the tracker (on arrival): After reaching the specified position,
turn on the laser first, and then turn on the tracker.

Turn off the tracker (before moving): turn off the tracker, then turn
off the laser, and then move to the specified position.

Detection trajectory: Move from the robot's current position to this
point. During the movement, if the laser detects a weld, it will go to the
weld point at a speed 3 times the current command; if no weld is detected
up to this point, it will Prompt alarm cannot find weld.

Straight—-1line tracking: switch to tracking bead mode, and then detect

if there is still a bead signal at regular intervals, if any, convert its



detected position to world coordinates, and then calculate the distance
from the target point, Compare it with the distance from the target point
that was detected last time. |f it becomes larger, it means that it has
started to move away from the target point. When the bead signal cannot be
checked or it starts to move away from the target point, end the tracking
trajectory, if not, Move to the converted world coordinates.

Arc tracking midpoint: When detecting the arc trajectory in real time,
take any point in this arc to record the position and attitude.

Arc tracking: When detecting the arc trajectory in real time, go to
the end position and attitude of the arc.

Attitude login (up to 10 points): When performing two—point straight
| ine or three—point arc, you can call the abc coordinate value of this
instruction to its corresponding attitude. In the program, it will not run
to the position of this instruction, it will only call I|ts abc
coordinates.

7.1.6 Laser Program Example

Example 1: Calibration result verification procedure. When taking point

1, the weld spot scanned by the laser is marked. The closer the position to

the point is, the more accurate the calibration is.



N\ S5

Ll $=4 - VMware Workstation - O X

Workstation > I} = | && | (D O D= E 3=
0.00]U onn‘: AE 1 tch -
e RO P | ue
6 | mH KB RE EAES FRIES MATE %%g
\ ‘zl Iﬁlﬁ 'l +
\X EE 20 mm/s

Hiam(s 3 MAFR \l/\ e — 100 %

4 4 ‘
sm | \\EQQ\\\‘uMwHw
e ' \\\"WLMJH
6:
wav*- \ H hijL
B e <_Jl|_||H ]J'J 11 HrJ Jﬁ,‘f-":

l

1~N

HT S% WL | B B @ BE

J6+| JS+] J4+/ I3+ Je+ J+

Je- || JS5-

EEE N ERRzER,

S IERER SRS Crl+G,

Ja-/ | _J3-

QBN

JI-
2

Je-

Example 2: Two—point positioning. Take two points respectively,

the welds scanned,

record

and then move in a straight line with two points.
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Example 3: Two—point positioning (attitude setting). Move linearly with
the attitude of the attitude registration point, but will not move to the

attitude registration point!
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Example 4: Three—point arc: Take three points as the starting point,

midpoint, and end point of an arc to form an arc.
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Example 5: Real-time tracking with fixed attitude.
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Example 6: Real-time tracking with variable attitude.
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7.1.7 Introduction to Flip Laser Tracking with External

"'F BB T,

Instructions:




1\

2,

It is recommended to perform tool calibration and origin calibration
before installation to ensure that the TCP accuracy of the robot is
within the controllable range, and then flip the robot upside down.
If it is done after flipping up due to TCP, The operation will be
troublesome, so it is recommended to do the calibration before
flipping.

After flipping, set the robot to flip on the system. Because the
direction of the world coordinates will change after the robot is
flipped, you need to set the flip, so that the direction of the world
coordinates after flip It is the same as the formal dress, it is
easier to teach, and it won't take long for the direction to change.
The steps are as fol lows:

1) Enter the installation application page

2) Go to the world definition page
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3) Set the correct use of additional axes

Use 11: additional axis coordinated with world coordinate x axis

Use 12: additional axis coordinated with world coordinate y—axis
As shown in the figure above, at the position of the calibration point of
the robot, the direction of the gantry travel is consistent with the world
coordinate x direction, then the purpose of the gantry axis is set to 11.
The direction of the additional axis on the gantry beam is consistent with

the world coordinate y direction. The purpose is 12.
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4) Set the rotation direction of the additional axis

Consistent with the world coordinate direction, it also includes
the direction of rotation must be consistent. |t is necessary to
verify that the direction of travel of the additional axis is
consistent with the direction of the world coordinate. For
example: the gantry axis moves in the positive direction. It is
the same direction, that means correct, otherwise you need to
reverse the axis command. Invert the command reverse parameter

and restart to take effect.
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5) Verify synergy
Take a fixed point, align the robot tcp (torch tip) with the fixed point,
then switch the coordinates to world coordinates, move the u / v axis of
the robot, and observe whether the two pointed points are always together.
If in Together, it means that the coordination is very accurate. |f there
are more movements, the more the two sharp points deviate, it means that
the synergy effect is not working, and a collaborative correction is

required. The correction method is as follows:
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As shown in the figure, take a sharp point and fix it. Move the

additional axis parallel to the world coordinate x,

then adjust the world

coordinate xyz, align the tip of the welding torch with the sharp point.

Then adjust the origin page and take the point 0. Then move the additional



axis Move in the opposite direction, adjust the world coordinate xyz, and
then align the tip of the welding gun with the sharp point, take point 1.
Then the point is calculated, and the error is within 3, which can be
brought into use and the emergency stop takes effect.

Then verify the synergy effect again. |If it is not correct, correct it
again. After many corrections, there is no major improvement. You must
find the cause from other channels.

6) The rest of the operation is the same as normal laser tracking

programming.

7.2 Contact positioning
7.2.1 Preparatory work before contact positioning
A signhal output point is required on the welding machine. Generally,
the welding machine monitors the change in the current value of the
welding wire to the surface of the workpiece. Connect this output point on
the welding machine to the input point on the system i / o board. In the

settings, fill in the corresponding soft numbers as follows:
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Make sure that the signal is off when it is not in contact with the
workpiece, and it will turn on when it is in contact. The tester is a
welding machine of the Model 350 Megmeet, you need to reverse this i point

signal.

7.2.2 Bit Instruction Introduction
There are currently three types of positioning instructions, namely
planar positioning, spatial positioning, and circular positioning, which

will be introduced one by one below.
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Plane positioning
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In order to better understand the principle, here we build a model and

explain it with a program example.

(1)

(2)

First, you need to establish a working coordinate system, and the
working coordinate system is shown in the above figure (the direction
is indicated). When programming, we need to call this coordinate system
in the first step, and the subsequent points are recorded using the
working coordinate system.

After that, 3 points need to be taken, p1, p2, and p3. The direction
and position of the three points are shown in the figure above.
Maximum displacement in the direction: refers to the point of the
fast instruction in the program, which moves linearly in a certain
direction, and the speed is the speed of the seek point. Note: This
displacement direction has positive and negative.

When the welding torch touches the surface of the workpiece, an i—
point signal is triggered. At this time, the welding torch returns to

the previous fast point by the original path and continues to execute



the next instruction.

After finding 3 points, these 3 points will determine a coordinate
system. Because it is a plane positioning, the two points p1 and p2
will form a plane (black plane) parallel to the z axis, and the point

p3 is perpendicular to this plane To form a plane (red plane) that is

also parallel to the z—axis.

The origin of the working coordinate system found at this time is
located on the intersection of the two planes.

(3) After the three points are determined, the coordinate system must be
shifted. The principle is the same as the working coordinate system.
The purpose is to shift the originally established working coordinate
system to the working coordinate system after positioning. The path
that was originally established on the working coordinate system can

continue to run the same effect after the workpiece is offset.



(4)
(5)

Intersection working coordinates: Refers to the origin of the working
coordinate system determined by the three points taken, an offset
from the x or y direction of the original working coordinate system
origin. Measure the offset value and fill it in. In order to ensure
the positioning accuracy, when taking the point, make sure that the
origin of the offset is on the same side as the origin of the
original coordinate system.

After the positioning plane is offset, write a normal machining path.
|f the next command does not need to use the offset coordinate system,

please use the cancel plane offset command.

7.2.3 Spatial and circular positioning
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The principles of spatial positioning and circular positioning are the
same. Both seek three points to determine an offset of the coordinate
system.

The above picture is an example. After finding points in three directions
of xyz, you can determine that the position of an intersection point of
the three planes is on the same side as the working coordinate system. In
this case, you do not need to fill in any offsets to find the space offset
instruction. Sometimes the coordinate system selected is not convenient to

take, as shown in the figure below:
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At this time, because the intersection of the three points taken is on the

bottom plane, you need to fill in the working coordinate offset value of

the intersection of z here.
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The difference of circular positioning is that the three points
determine a circle, and the working coordinate intersection point is the
center of the circle. Therefore, when setting the working coordinate
offset of the intersection point, the offset value is the cylindrical
center to the selected working coordinate. An offset in the xy direction

of the origin.



7.3 Laser positioning
7.3.1 Laser Positioning Introduction
Laser positioning is the same as contact positioning. The only

difference is that the three points taken by the laser are the points that

can be scanned to the weld.

7.3.2 Laser positioning program example
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This function is a three—point plane positioning, which is |imited to use

when the workpiece needs two adjacent right—angled edges. Based on this,
an improvement has been made to calculate the accurate offset by finding

four points. The method is as follows:
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This method requires writing two programs.

The first program: find four points by laser. These four points are the
same as the three—point plane positioning principle, except that at three
points, the side that takes one point becomes two points.

The second program: also find four points by laser, the order of finding
points is the same as the first program, and compare the four points with
the four points of the first program to calculate the offset.

When using, run the first program first, record the four reference points,
and only need to run it once; then run the second program all as the

processing program.

Example: first program
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8 Appendix

8.1 Characteristic table test

According to the matching of the welding characteristic curve table in
Chapter 5, after setting the voltage and current corresponding to the
characteristic table, follow the step 123 in the picture, check the
characteristic table, enter the actual voltage value after v, and see if
the welder panel display is the same. The actual current value depends on
whether the display of the welding machine panel is the same; if they are
different, you need to test the matching characteristics table yourself or

consult the welding machine manufacturer.
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8. 2 Characteristics table

8.2.1

McGmite models and Otto 350
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Note: The characteristics table of each welding

machine is different. Here are some of the ones that

Baoyuan has adapted to the field so far. The

appendix is for reference only. The actual use is

set according to the description in Chapter 5.



