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1 Int roduction to welding interface
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1.1 page enter button

Parameters: Welding parameter debugging page.

Collaboration: Collaborative 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

Somepush 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.

V¥lding characteristics table: Different welding machine characteristic



curve tables are dif  ferent, 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 characteri stic table number on the right.
(Uncheck, you cannot fill in the value)

Acc 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 endin g are more commonly used)
(haracteristics 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 simulat  ed 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 thi s item, you can set the time to
advance gas and delay gas during weldi ng.

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 o riginal 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 thi s option is checked,
the welding machine panel will display the cu rrent 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! If the syste m 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 disconnec ts the arc start
signal after the controller issues the arc end command! If the arc start

success signal persists, the system triggers the arc end failure!

VEIding interruption detection time: After the arc start is successful,

the system does notissue 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 breaki ng due to some occasional
external factors (clogging, poor line contact, interference, etc.).

Currently there are 3 processing methods.

Welding interrupted arcr  estart 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.
Rollback function: After this check, you can set the distance mm and the

welding speed percentage after the arc break on the right.



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

of seconds for rewinding.

1,  Alarm: After the arc is broken, the system directly pops up an ala rm
pop- up box to prompt the alarm.At this time, the program can only be
restarted after resetti ng.

2]  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 functio ns 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.

31 Exclude start connection: This action is similar to automatic arc
restart, the differenc e 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.

Note: After the arc is interrupted, when the system prompts a red warning,

only the reset will clear the alarm, and the program will also end at this

time. Y ou can only manually start from the beginning or start from this.

When the yellow pause is prompt ed, 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 A ppointment

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

successfully scheduled.It

JI-

Is recommended to set 1 to 2 se conds to prevent

workers from accidentally touching it.

Reservation Box Cancellation Seconds: When an appointment is made to a

program, but this program

the start button to cancel the appointment of this progra m.

has not been executed, you can press and hold




How to use appointments

1

2|

3

4

6,

7

Make a reservation procedure to be used.

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

Set the re levant parameters of the appointment.

Switch the Teach Pendant to automatic mode, press and hold the st art
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 s uccessful.

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 d irectly execute the program just reserved.
(Only one program can be queued. (If you make a reservation for a
gueued program, go to another program, it wi Il 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, y ou 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 wir ing.
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2.3.2 Welding io -0 point
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2.3.3 Welding io -aoi
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This page is used to set the analog current and volt age 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

Move instruc | Power settingl
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External anti - collision function: Set the processing mechanism when the

welding gun collides, inspection time and alarm release time.

WIding 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 t he set value during teach

+




mode operation.

Lock rate in automatic mode: When running the program in automatic mode,

the speed is fi xed at the set value.

Lock rate under welding path: When the automatic mode is running, the

welding path is fixed at the setv alue.

(heck the start and end commands of the program: When it is running
automatically, it will first check if there are any star t 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. If not, it

will give an alarm.

DOsplay inspection seconds: Sh  ows how long the alarm release time and

inspection time on the left are.

2.5.2 Others - move instructions
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RSV
..
10 [the significance of this setting lies in:when the welding Hﬁ
gun reaches the set point quickly,the shaking phenomerfory.
w‘;",'sd *may be caused by a variety of reasons,the parameters
n f this page can be set to adjust the distance and speed| @
other

of deceleration before reaching the point to reach the
point smoothly

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

CONT IG) X | |G . - @ @ . @
— 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 inst ruction.



. %] -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

- ¥[-190.80]a] ooofu] o.00

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 |

Arc 7 Stop arc break and restart

4

Move instruc | Power setting
.

Restart delay time “,dm
— BERFARAGRE 000 o
naad nm/mi
10 7 Fallback function allback distance 20.000 i
recent rewind spee IECHNE
Weld s Pull back the wire after lifting | 0 ms

W+ V+

CONT |G X |
W- V— U
S e 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 parame ters on
the arc welding - arc setting page). Pressing the pause and raise button on

the right will pau  se the program, then lift and back. After pressing

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




3 Welding instructions and program

examples

3.1 Arc start instruction

2 [ -1 x[-199.89]A]  oooJu] o0 free
orld[y| sso84|s] on0z|v] o000 11.29.tch 'JQ’ Reset
z| sae00lc] -ooofw]  owo ﬂ-ﬂ‘ 00 50.0 %
.
'X 11.29.tch Save | BlockOP | Record BasicCmd ExtCmd PrudAct 1
- . drnp
1 move instructions:fast slow d Arcin Fish scale —
prog _ A
[* ‘ Arc ON Path End | laser Cmd /\ (}
arc
point Cont Arc laser Cmd2 /\E
— E..'
Arc OFF laser coor _A_ -
sl 2D Search |ve instructic] |
— I Near [ {5
Syner 3D Search \uxiliary Cmc cend
gy Circle Search e .*‘,'
Track ound weldin V e
Front Rear ]
sys eft Right A 4|
.5implei Codq Cut Copy Paste Up @ Dn BackwarcForward Step OK | Detail

Jl::lrs:; o W V+ N ] ] @
* )6+ JS+/| Ja+ | I3+ J2+ Ji+

CONT 1@ X1 | B-|  Z-| Y-|
| —
Je- || U5 Ja-| 13- Je- | JI-

Arc ON v
) Arc num
Acc starting: , added at the arc
starting point, 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)



Check set | Break arc Set

Arc

g WEIdmgarc| Param set
MII\II-IIHHIIIH\II r
arc

1
RSV Weld
a e -
|_ features table ml 180.000 ArcOffTime collision
| SW Time

10
[ Arc m|—wn anon

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

command at the end of welding.

Arc num

Soot welding: | sPetweldinglime ms |sets the arc number and welding time.
Arc num
v v
Arc change: ! !__limmediately changes the current and
voltage according to the actual in put.
Arc num 0
v 12 v

I 120 1

Gadual change of arc: changes from the arc

current voltage to the set current v oltage

Gontinue 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 x| -199.89]A]  owoJu] ooo]
orldly| ss0.84]8] o.02fv|[ 0.0 %€ 111.29.tch p, Ready Reset
z]| sas00]c|] -ooolw]  ow0 0-0| 0.0 50.0 %
9-.,\ )
'E 11.29.tch Save 000 |, 0 =| 000 |secpes 6
A RW|

1 Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 near Spdt

prog 2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 welding xpot
point |3 Arc OMN:Arc ON, 1, _, _, _, s s 0 _ arc on |3

4  Line:World Coor, PrvSpeed=120000, Soft=0, wWait=0 Wweld's emding
Parag 5  Arc OFF:Arc OFF, _, L L, .y 0 v o 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

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

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

3.2.2 Spot welding
- X| -199.89|A 0.00|U 0.00
2L orld|v| ssoe4e] o.02]|v] 0.0 free 11.29.tch p,] Reset
7] sas0olc] —ooofw] 000 00 00 50.0
9-.,\ )
'X 11.29.tch Save |BlockOP | Record BasicCmd ExtCmd @ ProdAct
I“"1 Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 1 dmp
ast:join oor, Frvspee 4] al .
orog \A I
2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 O the p@mt — /
’ \ arc
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 chlgnn
. | y
Para$ 5 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 NeXt weldmg pohl‘lfilf ¢
— . ear
Syner |6 Arcing:spot welding, 1,1500, _, , _, ,.,_ spot weldingson send
EYv - Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 i {
Track v ecelvi
V ‘VI. i,
—
5)'5" ! ‘ air
.Simplei Cod( Cut | Copy Paste| Up | Dn pBackwarcForward Step
+ JOINT T

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 oooJul  o.oo free
orld[y| sso84|e| owoz2|v] 0.0 11.29.tch p,
7| s46.00|c| -ooolw]  o.o0 ﬂ-ﬂ‘ 0.0 50.0 %
'X 11.29.tch Save |BlockOP | Record BasicCmd ExtCmd gPrudActg 7 ’}
n : E dro
- p
1 Fast:Joint Coor, PrvSpeed=10 Arcin Fish scale — .—
prog - A
2 Line:World Coor, PrvSpeed=1 Arc ON Path End laser Cmd A /
arc
point 3 Arcing:spot welding, 1, 1500, Cont Arc laser Cmd2 A
I — — .
4 Line:World Coor, PrvSpeed=1 Arc OFF laser coor N\ 3
Param - - L J collision
5 Line:World Coor, PrvSpeed=1 2D Search |ve mstructu:l " | «
ear
Syner |6 Arcing:spot welding, 1, 1500, 3D Search \uxiliary Cmc eard
gy T s D 0D . DEee [ I :il‘ClE SEBI‘Ch v .‘w
Track | ound weldin, -v' el
Front Rear ] I
sys left Right h 4 1L
.5implei Cod( Cut Copy Paste Up | Dn PackwarcForward Step OK | Detail

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

—_—
il Je- | J5-1%J4-|_ 13- Je- | JI-
Coordinate system:Pathi ~
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.

Gorner 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 za nd path x + world z. To understand these six changing
coordinate systems, you need to understand three coordinate systems (world
coordinate system, working coordina te). What are the meanings of ~ system
and tool coordinate system "? | am proficient in ma stering 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 a re 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

=
'X 11.29.tch Save | BlockOP | Record BasicCmd ExtCmd @ ProdAct
anRruw
1 Fast:jJoint Coor, PrvSpeed=100%, Soft=0, Wait=0 1:
prog
2 Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 JO TO we_ldmg
point |3 Arc ON:Arc ON, 1, _, _, ., . _, ., alc on .
plus swmg weldm
4 left Right:Coordinate system:Path X+World Z, 5,3
Para$ 5  Line:World Coor, PrvSpeed=120000, Soft=0, Wait=0 6:
arc off ~ swingand weld to ¢
Syner |6 Arc OFF:Arc OFF, _, _, _, _, .05 2 7
&Y+ Path End:Path End, _, _, _, _, _ s _ _ 8:
Fast:joint Coor, PrvSpeed=100%, Soft=0, Wait=0
+ turn off swing welding,otherwise the followmg
sys
w| line will continue to swing welding

Simples Cody 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 Iv Fish scale_1 -
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 t ime: 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 weld ing

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 ’&
RIII1 Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 1 .—drﬂp
da5t:join oor, Frvapeeaq= , 201T=0, alt= ' E—
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 '—'IEE
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
= \ v
Tracklturn on fish process,since the arc-starting instructicr‘r& = Sl
.. . . | .
oys |'S included,there is no need to add arc-starting andl-'i-" i
¥larc-closing in the program - =
.SimpIEiCodn Cut Copy Paste Up | Dn BackwargForward 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 shatft 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 - - - A r‘,
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 ecelvi
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

+ )6+ U5+ Ja+ | B+ Jo+| Ji+

CONT | X1 @
—
> | 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.

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

Program example:

2 [ x[ -19989]A]  ooofu]  owoo free
orld[v| ssos4|e] o0z|v] o000 11.29.tch p, Reset
7] sasoo[c| ooofw| ooo| 00 00 50.0
P _ e
'E 11.29.tch Save  |BlockOP | Record [BasicCmd| ExtCmd | ProdAct
nm L 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 . I-. .] 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. -
EYw 6: v
- spot |\ 2| @
Track Fast:Joint Coor, PrvSpeed=100%, Soft=0, Wait=0 : N eceiv
— v
—_
5}'57 z ‘ air
.Tli Cody Cut Copy Paste, Up | Dn 3ackwarcForward| Step OK | Detail
+ JOINT &

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

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
Weld V | 10.000 0 . o
o v features table IRENFEEEN 180.000 , [LEHALG 200 | colision
ArcV 20.000 _ ms| @
Weld s||  Heating BEE3E 1sco000 . click to enter to the send
ys | —
Arc Off v features table |
other —Stickywire 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 VI _I |_
0.000 A
i

JS+/ JAa+ [ 1B+ J2+ I+

J5-|_J4a-

|
J3-

Je-

|
JI-

- %[ -189.85[A] _ow00Ju] 0.0
2 | -1 orld[¥| ss0.84]|E 0.02 |V 0.00 iz 11.29.tch .p,
Z| s46.00|c| -ooolw| om0 °~°| 0.0
ﬁ Welding arc Param set Check set Break arc Set
3 - DDDDDDE
RSV v | I name|CM350
0.000 - OutupTest
10 Weld 1
the actual current v B
I 400.000 7’
W'el:l s A 7 ’7 (0] Output
y 7’
. 7’ v 20.03300
IR 7’ I 120.000
» analog voltage 0.000
[ 30000 A|lL“ ’ - 'k
—] 10v
v | 8000 v T

| &.@

collision

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
follows:
1€ Select the number of the welding characteristics table you want to
test above
2€ Tick the property sheet
3€ Enter the actual desired current and voltage
4€ Press and hold the output icon below, and the system will output the
corr esponding analog voltage to the welding side according to the
input current voltage value and characteristic table, a nd 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 characterist  ic table is accurate. If the output
icon is loosened, the system will not output the analog voltage.
5€ If the arc start output is checked, wh en 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 pa ge 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
CM500FB . 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 " 0.000 0.000 0.000 0.000 collsion
0.000 0.000 0.000 0.000
£ b
Weld s 0.000 0.000 0.000 0.000 send
ys
- 0.000 0.000 0.000 0.000 4
other 0.000 0.000 0.000 0.000 eceiv
7 0.000 0.000 0.000 0o.000 (M
advanced pronerties 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 cha racteristics table matching method

1.Enter the welding io page, aoi page.

-199.89]A] 000Ul 000 frea
ss0.84[8] o002|v] 000 11.28.tch ,JQ’ Reset
846.00c| 000w| ooo] 00] 00 50.0 %
@ | 5o [ X
E]H!IEI]HIEEE
Arc i;l»‘\rc , AO V Rref I I | W Cancel forced rj
ao1rref [ | 0 arc

drop

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

Weld s RN RS e
ys e Lofk | 0.000 -

||
other check here ecelv
2,
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

x[-19989[A] oooJu] 000 free

orld|¥] sso.84|e]  ocoz2|v] 000 11.29.tch p, Reset
z| ea6.00|c] -ooolw| ooo 0~0| 0.0 50.0 %

9 @ | ) | X

namaea

Arc =] Arc AO V Rref |7 Cancel forced f'&

AO I Rref arc
RSV -

AI V Rref i:'
10 AI'I Rref I 0 usel collision

e BEIITIII oo e LS
ys BT oo 76V

other eceivi
i

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

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

[ [ [ . [ -
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 up per and lower limits 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.
Woper lim it: For example, the upper limit of the current of the welding
machine is 400a. At this time, the 10v analog voltage welding machine
displ ays 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 -1 x| -199.89[A] ooo[u] 000 free 3
orld[v] sso.84[e]  ocwo2|v] 000 11.29.tch p, Reset
7] sas.00]c] voofw] ooo] 90 00 50.0 %k
b Welding arc Param set Check set Break arc Set
" drop
e I o [+ [2 = fefs e[ JO,
arc
RSV v | I name| CM350
&
tupTest 3
weld 1 the upper and lo . mugm
10 . .  features
-
Weld s [7 O output send
ys
UI 20.000
other £.000 +.£celm
I| 120.000
0.000 &

J6+/ JS+/ J4+/ | I3+ J2+/ JI+
| B-| @ Y-

Je- | JS-| J4-| 13- Je- || JI-

When used, the voltage is filled with a reference intermediate v oltage,

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
a46.00|c|  -ooojw| o000 °~°| 0o

b Welding arc Param set Check set | Break arc Set

NEES

oo R o [t |22 efs[s]7 |9H1\ p
 features tahle 200.000 A ArcOfanme c-nTIIsInn
10 |[[— ms
v A oo, RGN0 S'—&
Welds|[ Heating 180.000 4 send
ys |—
v Arcoft |70 w0, Mo
other [ stickywire  INGLIRN 0000 arc,feaj eld agcoff sy | v
I

|

ArcOff V 9.000 vV
ArcOff I 180.000 Py

SW v 0.000 v

teatures
table m 0.000 -]

Je+| IS5+ 14+ I3+ _J2+/ I+

— |

| | | | |
A= J5-1 J4-/| J3-] J2- | JI-




4.3.2 respectively

The separate mode is to subdivide t

he welding characteristic table by

setting several sets of analog voltages and actual current voltages to

make the current and voltage val

ues 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

| C+| B+|
J6+/ US54/ J44 | I3+ J2+/ JI+

- - - - -
J&- || J5-) J4-/| J3-] Je- || JI-

When using, fill in the current and voltage according to actual needs.



72 [1 %[ -199.80]A] o.ooJu] o.00 free
orld v]| sso.84]B 0.02|v 0.00 11.29.tch
z| s4e00|c] -owoolw] 0.0 °-°| 0.0

b Welding arc Param set Check set | Break arc Set

_ ¢
v [ o | 2|3|4|5|6|7|8|9H1°\ r

@- N e D
e iy T e i | 9y
’_ features table m| 120.000 ArcOffTime | 100 colision
10 A d
v R sow , EBION 0 P
Weld s Heating BT 00000 send
ys
Zacon NS oo, -
other | ™ sticky wire | Heatl [IECXTTIENIN |g,_,,luea; weld a 24e0 fosw | ccon
ArcOff v | 15.000 i i : :- i
! arcoff 1 [IERCXICIIN o i -
— 00y |
teatures !
table  [NNCLLMNN| 0.000

Je+| JS+| J4+| 12+ Je+) JI+

Je- | J5-1 Ja-1| J3- | Je- || JI-

After setting the welding characteristic table, in the welding io page,
the cancellation force is written to cancel. When using, which group of
welding characteristic table is called, the unary and separate mode of

welding must also be selected correctly.



5 Tool calibration and origin

calibration

5.1 Tool Calibration

11.29.tch
0

V09.03 0-7288-1-9-9 8’3
Now Level 4 191224

MchLock Servo Reboot Authorize
H
| Record Coor Safe Pos Recipe
Password
—] Install Transfer Network | Language
w New Pwd Change i
Option IO Set Comm Resource
0 Confirm m
o Tuning Limit Calibrate || CaliFix

Default HMI Select

Hardware || GearRatio |[fervoParam| MainBody

workl WORCIESSONNONEIN c+| B+| A+] z+
W+ || V+ | [wU+

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




11.29.tch
0
= 100,000 | 250.000 | 300.000 | 0.000 -
Arc [ Tool2 g 0784 | -59.639 | 150.000 | 0.000 | 0.000 | 0.000 o *
arc
rsy | WorldDef | 2 0000 | 0000 | 150000 [ 0000 | 0.000 | 0000 ||=
6.
ActBlock 3 0000 | 0000 | 0000 | 0000 | 0000 | 0.000 m'ﬁgan
10 Cisloc .
4 0000 | 0000 | 0000 | 0000 | 0000 | 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.

& JOINT e [
¥ W+ V+ | U+

—c+] B+l Al z+] v+l
Je+| JS+ Ja+ | =B+ J2+ | N+

CONT g X1 g & @ @ @ @ -
— W- V- U-
- | S— J6-|| J5-|| J4- | 13- Je- JI-

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
Installed, 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.

14 click onthe tool number 0~14 for calib ration, examplel i,

_ _ TX, TY Clear
21 dick on the items to be corrected , press on :

31 The robot moves to approximately the right of the pose, while



4

5]

6/

7
8

9

10

1Y

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

Get PnsZ\
with the external cusp, press on
Obtain - 0.000 - 0.000 :
Press on Wwillb evalu es.
. - 0.000 - 0.000
dick tothe numbers of : ,y ou 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 . anc. :

Obtain - 0.000 _
Press on , wll b e val ues.

: 0.000 ‘
dick to the number of - ,y ou can add the error to the

tool parameters .
If the direction of the tool tip i s 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 Cto 0

_ _ ABC
Click on the items to be corrected



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

the direct ion of the world coordinates.

Obtain
14, Presson ,t he system will automatically substitute the

values of Angle A, Angle B and Angle C.

5.2 Origin (tcp) correction



5 11.29.tch Reset
V09.03 0-7288-1-9-9 83
—1 Now Level 4 191224 el
1 MchlLock Servo Reboot Authorize | [
B Log Out —
| Record Coor Safe Pos Recipe
=
Password _
— . Install Transfer Network | Language
Wy New Pwd Change b
] Option 10 Set Comm Resource
of | Confirm v
o] Tuning Limit Calibrate || CaliFix
| Default HMI Select = -
Hardware | GearRatio [fervoParam|| MainBody

o.00uU 0.00
0.02]|v 0.00 free 11.29.tch
-0.00jw] o000 ﬂﬂ‘ 0.0
X J1 | 19.141[J126] 20.794 _
‘X 0 a J1 |0.00| 1™ |o0.00| cnx |o0.00 'j
rwl clear [J2 | 20.795[116] -0.001
—A== 13 | -32.563[)23 | -11.768|| > o001 v {0.00| cny | 0.00 drop
prog J12| 39.936[235] -89.976 : ‘ -00 | ",
P - 3 lo.oo} 12 |0.00| Cnz |0.00 e
point 0.00 L5X | 0.00
7 8 9 10 11 12|13 : ’ .
Param L5Y 0.00 collision
14 |15 | 16 | 17 | 18 | 19 | Clear : ¢
Syner L5Z | 0.00 Y
-199.10 7 -]
51635 U] 0.00| L34 | 0.00 | Lex |0.00 0
: o
820.99 ecelw
0.00 v |o0.00 0.00 | L6Y |0.00 |[=
QI
0.02
0.00 w |o0.00 0.00 | L6Z | 0.00 i

“valid value is leg
Pick Goto

@
W+ V+ U+



Origin correction step

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

2. Take any 8~10 points with big attitude change and press "take" after

alignment.

3. Select J2~J5, TX,TY and TZ as the items to be calculated, and then

calculate the deviations and "maximum errors".

4. If 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

gm

ll £ BENESKER

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



6 Calibration and use of externa I

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

collaborative 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 ar ound the x -axis) and ¢
(use 26 around the z -axis). The position and attitude after the final
novement 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 th e 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

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

that the corrected coordinated axis informa tion will be available. trust.

6.1.2 External coordinated axis correction method
After the purpose is selected according to the actual mechanism, there
willbe a  maximum of three rotation axis calibrations.The order of
calibration is b information (c info rmation (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

counterclockwi se (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 [ obainpos |
X | 0.000 0.000 0.000 X| 0.000
Y | 0.000 0.000 0.000 Y| 0.000
Z | o0.000 0.000 0.000 z| 0.000
R | 0.000 0.000 0.000 Al 0.000
GetP0 | GetP1 | Getp2  |B] 0000
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 | G56P5
i_-F Binfo | Cinfo | Alnfo | Parameter
Usage |AxisID N
G56P1 ||U| 25 7 —
ccw b
ceepx (B 25 | 8 X | 199.111 [ -124.091 | -199.008 | [x| -111.661
W 0 0 Y | 491.210 | 441.218 516.205 Y 503.671
G56P3 Z | 845.987 | 895.976 | 820.982 z 833.494
R i i i A 179.982
cere 5T WorkCoorX 0.000 0.000 0.000 | 9.98
22.WorkCoorY GetP0 | GetP1 | Getpz  |B| 45012
23.WorkCoorZ i 11.421
G56P5 24 WorkCoorA
25.WorkCoorB To PO To P1 To P2
26.WorkCoorC
Then switch to the b information page, and press the " t ake

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 c 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

c inform ation calibration
First turn the b axis to 0 degrees, cut to the c information page, and

take three points in the counterclockwise rotation direction.The three

points should preferably span 180 degrees to reduce errors.

‘ ARERE

_ G56F0 IGSEN IGSEPZ IGSEP3 I G56P4 I G56P5 l G56P6 ]
_ jEeuiEE | BEM i AEH | HEEs

:vd- :vd- e WRBCIEWE

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, p ress =~ Convert bc rotation plane ", the
system will re - correct the direction of the base coordinate b according to
the z - axis direction of the c rotation plane, and calculate the origin
offset of the c 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



1 [ x[-19900[A] owooJu] 000  free
orld v] 516.23|8 0.02|v 0.00 11.29.tch ig, Reset
7| s2098|c| -onofw oo 00| 00 50.0 %
b Current Cooperate G54 G56P0 | G56P1 | G56P2 | G56P3 | G56P4 | G56P5
drnp
Coope _ RotateCali B Info C Info Alnfo | Parameter (I _
rate | G56P0 J r"
c Usage |AxisID e
ross U Clear ﬁ
Block | G56P1 1] 26 7 a. f
ccw _ chIIsInn
ceepz |0 O 0 x | 0000 | 0000 | 0000 ||x[-21474836
W 0 0 Y 0.000 0.000 0.000 Y | -21474.836 ﬁ;end
G56P3 Zz 0.000 0.000 0.000 Z|-21474.836 -
R 0.000 0.000 0.000 A 0.000 {
- 21.WorkCoorX ecelyi
— e Get PO | GetP1 | Getp2 [|B] 90000 | .
23.WorkCoorZ C 0.000
G56P5 24.WorkCoorA alr
- 25.WorkCoorB To PO To P1 To P2
26.WorkCoorC

W+ V+

CONT X1 P - .
I.gﬁw-w

U+

Je+/ J5+/ J4+/[ I3+ Je+ | JlI+

Je- | J5- Ja-

-
J3-

-
Je-

=,

Coope
rate

Cross
Block

MotRead
50.0 %

G56P0

G56P1

G56P2

G56P3

G56P4

G56P5

1 -199.10[A] owooJu] 000 free
orld ‘r 51623|8]  o.oz|v] 0.0 11.29.tch -JQ,
z| sz008]c] -ooolw| 0.0 °-°| 0
Current Cooperate G54 | G56P0 G56P1 | G56P2 | G56P3
B Info C Info

A Info I Parameter

G56P4 | G56P5

-
JI-

Reset

drop|

e

21.WorkCoorX

22.WorkCoorY

23.WorkCoorZ

24 . WorkCoorA

25.WorkCoorB

26.WorkCoorC

W+ V+

GetObtain

il _ V4
| 26 7 100.044 0.000
Vi 0 0 y | 885175 || B | 0.005
w|l o 0 Z | 592,185 || ¢ | 0.019

arc

[

co]:lga n
E d
A

i

U+

Je+ | J5+ | J4+ | 13+ Je+ | JI+

CONT X1
W- V— uU-
IIQE rARAR A




Single external shaft use set 26

Select the coordinate system as g56 p0

Take 3 points on th e rotation calibration page, refer to the

coordinated calibration method

On the storage parameter page, click on the calibration

for the two external axes above

6.2 Using collaborative functions

Current Cooperate

G56P1

G56P2

G56P3

G56P4

G56P5

Usage

AxisID

G54

_ RotateCali | B Info
G56P0

G56P0 | G56P1

G56P2

C Info

G56P3

[ masePos |
bl I I x | 100044 |[[A]| 0.000
V[ 26 | 8 y | 885175 || B| 0.005
w| o0 0 Z | 592185 || €| 0.019

[ Dimensin |
— BX| -101.590
— BY| 11.138
S Worttanrt BZ| 108927

G56P4 | G56P5

A Info Parameter

Click on the current collaboration group as g56p0.W

working coordinates, you can achieve

cooperative action.

hen operating in



If you need to switch the coordinate system during the automatic

operation, you also need to issue the g56p0 instruction.

Note: there will be synergistic effects only when working coordinates

6.2.1 Program example

1 [ x[-199.09]A]  oooJu] 000  free
orld[v| si625|e] on0z|v] o000 11.29.tch -JQ’ Reset
z| s2008|c| -ooofw] ooo] 00 00 50.0 %
==~
'x 11.29.tch Save |BlockOP | Record BasicCmd ExtCmd @ ProdAct
I'"'|II1 Fast:jJoint C Prvs d=10 —_— drnp
dast:join oor, Frvapeea=
prog maker_macro_g 56 | A -
Line:World Coor, PrvSpeed=1 A (}
) = == | arc
point Param A(#1) ANRE 2
4 Ling:Work Coor] PrvSpeed=12 N\ ;'
T Param B(#2) \ .m
5 Lineg:Work Coor] PrvSpeed=13 : y
Fg(ggpts need 1o De || Near| @
Syner |6 Ling:Work Coor} PrvSpeed aram . <end
rnr'n y tha vl e
gy UILI':U LT vl [\IIIL; ._
7 Fast:Joint Coor, PrvSpeed=10 P TN
ast:joint Coor, Prvspee Ca(S(TP&Tﬂat Sy‘StE'm . B |
Track |g Line:World Coor, PrvSpeed=1 N eceivi
! Param P(#16 0
. bud Vi
sys Param L(#12) A 4 s
|
.Simplei Codq Cut Copy Paste’ Up @ Dn BackwarcForward Step OK | Detail
s JOINT = -
@ - - c+| B+|
2/ W+ V+ U+

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

EE . . . . . .
W- V— U-
J&, | J5- 1 J4-/| 13- Je- JI-



7 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.
- x| -199.09]a] oooJu] o000
L |- orld[¥] si625[8] o002]v] 0.0 free 11.29.tch JQ" Reset
7| s2008[c| -ooofw| ooo| 00 o0 50.0 %

A ¢
_...n_lu drop)
prog o ‘}

e arc
point P . : ] '
> ..
chIIsInn
Param
i
Syner send
gy ]
A
Track ecei
HMI 00.00.00.00.02 =
Py
MPLC 00.00.00.02.02 145372
5ys alr

W+ V+

Eﬂ R rwranralwaran
W- V- U
Je- | U5 Ja-| 13- Je- | JI-

2.Tracking settings page

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




-81.01]A 0.00)u

112063 |B 003V

0.00

130030|C| 2497w

0.00]

0.00 ‘: E

0.0

5.7.2.tch

BES Bk

3

®
2
&

+ )

A REGERE

—
o
o
=

0.00

J& ol B B BR

0.00

“

X H R BE

0.00

)
-

T RIB RIS 0 i

1eEES o| 01

9

RERS 0

9
3

EaREE

Jo+ J5+ J4+ J3+

BEREE 0

[E

JE+ JI+

JEACONT &l X | s
ﬁlﬂl..ﬁﬁ e

_ BEEAGAR
pobd 10 10| i
BENREREE 255 &E
X8 R eE 10( &%
SHIEFRNE 0| i&®
iRERES 0| 0| igE

This part is the
command sent to the

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 successfully turned on.

Sart 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 successfully opened.

Fnding weld seam tracking: After clicking the "Set" button at the
back, this parameter wil | 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 an  y data!

WId 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 fi eld , 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.

REAS ° This part is the data sent
ERREE 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
scanndl, 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.
 BRBORAR
BERS 0
X %X 0.00
iRy 0.00
X%z 0.00
57X -81.01
Ry | 1120.63
( R RS
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 las er at this time The position of
the point is the co  ordinates of the robot's world x/y / z.

(ne of the functions of this function: After calibration with the laser,

you can verify whether the calibration result is accurate.

\erification method: first scan a weld point with a laser, mark this

point, and re cord the world x / y / 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!

Ofset coordinate r: indicates that the offset value read b y the
tracker is stored in the corresponding r value register of the system.

Mult iplier: 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 w hen 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.

ERR

<
v[ ow
o[ o
Ao
o[ o
of o

The meaning of this coordinate ¢ oefficient value: After the tracker is

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

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

4, After doingt he above work, you can debug the relevant parameters on
the system side!

7.1.3 Commuitation and calibration

1.Set up communication
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1) Turn on communication
2) Select the corresponding camera brand
3) Setthe IP to 192.168.19.3 and the port number Port to 502. At the same

time, 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) Atthispoint ,youneedtocheck whetherthe 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 paramet er settings are completed, please

verify it according to the second chapter. The left and right an d height
deviation values given by the tracker to the camera are equal to the

actual distance !l

7.1.4 Laser Calibration
Sgnificance 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 tracke

reading value will be recorded.

Point 2 -- 4: Th e 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 t he "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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: Turn on the laser and tracker. You can set
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set the delay time after turning off, the preset is

: Turn off the laser and tracker. You can

100ms.



HRB -
HREH

. Set different parameter styles of the weld

in adv ance according to the laser side, and call the weld style according

to the weld before scanning.

AN
RS "
: Record the positions of the welds
scanned by the laser, and fill in the corresponding numbers, up to 100
groups.
HEN -
RSHE
HE mm/s _ _
: The point recorded before reaching,

and set the arrival speed at the same time.

AREL .
S 3 mm/s
112 4 mm/s
s 1 mm/s
A2 2 mm/s
i ;3 20 mm/s : 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 co  rresponds 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 M

=4 mm/s

mfii2 mm/s

=3 mm/s

Z51 mm/s

Zan2 mm/s

F3 mm/s

HE mm/s

EE (Fi%0) _ :

Points 1, 2, and 3 function as

circular arcs. The order is equivalent to straight lines, 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
indicate s the angle that this arc can move.

Sart the tracker (on a rrival): 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 -line 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 th e dista nce from the target point
that was detected last time. If 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

tr ajector vy, 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
t he end position and attitude of the arc.

Attitude login (up to 10 points): When performing two - point straight
line or three - point arc, you can call the abc coordinate value of this
Instruction to its corresponding attitude. In the program, it will n ot run
to the position of this instruction, it will only call Its 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.
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Example 2: Two- point positioning. Take two points respectively, record

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

attitude registration point!
































































































