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1. Introduction to Welding Robot Workstation

1.1 Welding robot workstation (Hardware part)

Welding robot workstation: It mainly includes two parts: robots and
welding equipment.

Robots: It mainly consists of the robot body and control cabinet
(hardware and software).

Welding equipment: Including control system, wire feeder (arc welding),
protective gas, welding gun (pliers) and other components.
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1.2 Welding robot workstation (Software part)

wr ‘
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Intelligent welding software  Visual camera software
?’
e
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Remote upgrade
tool

Visual camera

Smart welding uparade tool
software upgrade tools Pg

Intelligent welding software: The operation terminal of the workstation
sends task instructions, processes image data, extracts weld seams, and
sends welding programs.

Visual camera software: Provide image data.

Auxiliary tools: Intelligent welding software upgrade tool (remote
upgrade tool), visual camera upgrade tool, and other auxiliary software
tools. The 'upgrade tool' is mainly used to upgrade and update software
versions. Regularly updating versions can ensure stable software
operation. At the same time, new versions will release some new
functions, making software use more convenient and improving

production efficiency.
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2. Introduction and Software Upgrade of
Intelligent Welding Software

2.1 Intelligent welding software interface
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2.2 Welding workstation upgrade and backup

Upgrade : Regularly updating versions can ensure stable software
operation, and new versions will release some new features, providing
more options for production and improving production efficiency.
Backup: It can prevent the loss of device data in special circumstances
and can be used to analyze the operation status of the device.

2.2.1 Intelligent software upgrade and update methods

® SmartWeldTool ~ Mouth X
oownieaa  CONfiguration setting 2. wait until the update is completed, 1. turn off the welding software, click to inspect update
update o you check the smart welding software version?

oftneprogranming Controter Other V20240716, 2 \

[ ot wakiing saftwere Controller version [JRoste factory batio _ Inspect

[ EdgeSpace_update_20240725_13. 39_veld. zip Sy b~
i inmeaaey

Welding process version O o....',...,;.‘m.; ;.chckﬂgo.d‘ownload

VeldParaneter_0507. zip

4. wait for the download to
complete, click to update

x
20240529, tar, gz [ nf_qgia ang_20240410_154539_a files. ta ]
immediately, and wait for the

inf_smartweld_0514_V7. tar.gz end of the update
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2.2.2 Upgrading method for welding controller of welding
workstation

L] Moutk
S | e 3.click the controller to 2.click to check update
De—s — e Other ¥20240716. 2

mouffteligent welding softwere Controller update The factory can be updated [T inspectupdates

| [ ") | ~ ] E—

Updated immediately

[] welding process update [ Handhed box update [] oianjiang factory update

[ ] [ ]uuckmdewnluadimmedla:ely/
o o% %

[ System configuration

] 5.click update immediately

Kind reminder X
0 et~

6. start update, click yes

Yes
N A — e
~
inf/tools/EtherCAT Devices_Manager/DevicesXNL/Keyence DL-ECIA. xal I
inf/tools /BtherCAT Devices_Wanager/DevicesXNL/wy_slave_adv. xal Hollow the printing information and wait Ip address |152. 165. 2. 101 ]

[2024-07-20. 188231 7] e
inf/tools/EtherCAT Devices_Wanager/DevicesXNL/KEBA_D3x_inanifold. xnl User name 0000 ]
[2024-07-28: 13-58517] —————

inf/tools/EtherCAT Devices_Manager/EthercatSlvCig/Motor_0x99998888_STEP_AS260_0x20004_0x10000_2axis.eslv

inf/tools/EtherCAT Devices_Wanager/EthercatSlvCig/Motor_0x99998888_STEP_OMCm_0x20004_0x10000_3axis. eslv Password i...
inf/tools/EtherCAT Devices_Manager/EthercatSlvCfg/Analog_0x201911_F2838x CPU1 EtherCAT Slave.eslv

1.click the connection to make sure the
inectiog is

Commant Status

2.2.3 Backup of welding workstation

Backup: It can prevent the loss of device data in special circumstances
and can be used to analyze the operation status of the device.

(It is recommended to use a 16GB USB drive for data backup)

Backup steps: System parameters — Upgrade backup — Backup
everything (refer to the interface below)
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3. Calibration of welding robot workstation

3.1 Robot zero position (Zero point) calibration

Note:

After the installation of the new equipment, it
is necessary to check the zero position of the
robot and calibrate the zero position of the
robot. The zero position of the robot is the
basis for all calibration.

When calibrating the robot TCP (20 o'clock),
the calibration always fails, and the accuracy is

still poor after multiple calibrations. This
requires checking the zero position and
recalibrating the zero point. (Refer to the
figure on the right for the zero points of each
axis)
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Robot zero calibration steps:

1.Select zero calibration on the main interface of the handheld box;
2.Select axis, normally check axes 1-6 and E1

3.After aligning the zero mark, record the zero point;

R ¥ servooft ™ Teach pCs 12121 §7) 5 () 30 2 ¥ servooit & Teach PCS 2121 €7) 5 €0) 30
™ = . ) = ,
® = TAXKO S TATRO
D Open a program before modify project variables Clear
System UL
1.Real-time Data of Absolute Encoder
Program
E_ @ 1 -979251 2 1969106 3 -781963 4 75433
o= 5 603613 6: -3061399 7 o 8 0
Project Program Exl: 7846561 Ex2: 97536702 Ex3: 0 Exd: 0
Variable Ex5: 0 Ex6: 0 Ex7: 1] Ex8: 0
i 2.The Status and Data of Home Point
G_Variable G_Position G_Increment P_Variable P_Position 1982156 3333849
1514172 125675478
P_Increment -494577 Ex3 -76953
Robot Position ® 68415 Exd 1912
& 1648390 Ex5 -106374
= & 0 2 )
Coordinate HomePoint Alarm SafePoint BackG Task . 2263246 Ex6 107146
A oy A 7 0 Ex7 o
S
3 il - &
CollisionDetact Drives INS Remote TCP 8 0 Ex8 0
Setting Save Modify Refresh
@ 3.Select the Axis
System Setting System 10 1 2 3 4 5 6
Technology 7 8 E1 E2 E3 E4

b E'CD 1;_\ ES E6 E7 E

<
Blank Ext Axis Pallet Weld WeldPro ClearRobData| Record I:Iear[nmder

= e 9 9

&%
L

dynamic

Project Program P_Position  P_Variable Remote P_Position

3.2 Robot TCP (20 points) calibration

Note: When calibrating, adjust the automatic speed to between 20-30
(up gear+V) to adjust the speed.

After completing the calibration, be sure to wrap around the point and
not just look at the displayed values. Wrap around in all three directions,
J4, )5, and J6. After confirming that there are no errors (within Tmm of
the point error), proceed with camera calibration.

Robot TCP (20 point) calibration steps:

Preparation work: Prepare calibration needles and calibration plates;
Step 1: Select the calibration option on the main interface of the
handheld box and enter the calibration interface;

Step 2: After aligning the calibration needle tip with the calibration plate
tip, record point 1. The recorded point will turn green.

Step 3: After recording, lift the gun up about 5mm and click on the
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recording reference point.

Step 4: Click on the motion to reach the reference point. The activation
status of this point will turn gray and green, and then continue to press
forward to reach the next reference point;

Step 5: After reaching the reference point, move the robot to align the
calibration needle tip with the tip of the calibration plate again, record
the second point, then lift the welding gun and repeat steps 4 and 5 to
record 20 points.

Step 6: Calculate, check the calculated error value, and then select
manual compensation.

Step 7: After calibration is completed, perform point verification.
Calibration tool preparation: Circle point verification:

=

A

Prepare calibration needle When verifying around points,all

and calibration board three directions must be verified

Robot TCP (20 points) calibration steps (Images):
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T21P21 (7)) 5 €7) 30

1} serva0ff {7 Teach PCS

Clear
Step 1: Record Points(V5.5)

1. Status of the points:

2121 (7)) 5 (1) 30
*ATRK0

Clear

g ServoOff {b Teach PCS

Open a program before modify project variables

Green-Recorded success
Gray-Unrecord

2. The angle change of joints at adjacent points
shall be as large as possible

Open a program before modify projectvariables

Step 1: Record Points(V5.5)

1. Statws of the points:
Green-Recorded success
Gray-Unrecord

|¥| CIC B )
e @ @ O @ @ 9
< > Calculate

2. The angle change of joints at adjacent points
shall be as large as possible

n -62.6664 J2: 8.8317 . . . . .
13: 33.3791 Ja: 62.5559 o
15 54.4501 J6: -96.6553 Compensate . . . . .
Clear Clear All Move to Record
Points No: ( 1 )
” g ServoOff {b Teach PCS 121p21€7) 5 €73 30 R ¥ servoott | Teach PCS 121P21 €73 5 €03 30
o -
W& = AT E 0 N = a0
] Open a program before modify project variables Clear
| Open a program before modify project variables Clear
Step 3: Compensate
Step 2: Calculate o Attention:
R d 1.The compensation will modify the Home point, and the
X . X ecar previously recorded points will be invalid after compensation;
Input the coupling ratio, then click [Calculate] 2To reuse the previous points , manually restore the default
Record to obtain the result position to the original value before compensation;
3.To calculate using the points recorded before compensation,
Axis 5.6 0.00000 Axis 45 0.00000 manually restore the default position to the original value before
' . ' . Caleulate comp i
o Axis 4,6 0.00000 Axis 2,3 0.00000 Tool coordinate No. (2-32); 32 Compensate
Calculate °
1. Offset of Home Position Compensate
o J: 0.0000 J2: -0.3140
Compensate 130 0.2042 4 -0.9924
5: 0.4579 6 0.0000
2. TCP {mm)
X 75.5320 ¥: 1.0151
zZ: 247.6685
3. Calibration Error
Avg Err(mm): 0.3359 Max Err(mm): 0.6380

Calculate

3.3 Camera calibration (Hand eye calibration)

Camera calibration process: Advanced welding — Laser tracking —
Connection — Calibration — Reset — Calibration — Calculation

verification.
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Remote TCP
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System Setting System 10

_ By Connect Break Status code D
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ATEEERMEIELHS 0

CollisionDetect Drives

| settng
®

Blank Ext Axis Pallet Weld WeldPro
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»

dynamic Save

~B

servooff 4" Teach PCS T21P21 (7)) 5 ) 30

1.5tate
D Open a program before modify projectvariables Clear

Search  Scan  Track Connect . Data . Yoo 20
-

Laser Calibration .
3.calirPB ‘ ’
Search Offser Parm 1 Annotation

1.5tate Record PA . Record P1 . Record P2 .
W Connect . Data . ¥Y: 0 Z: 0

Wae . Record P3 . Record P4 . Record P5 .
2.CaliPa 3.caliPB ‘ ’

o J Record PA . Record P1 . Record P2 .
Arc Track
1.5tate
Record P3 . Record P4 . Record P5 .

.
%

Comm

o
_$_ Connect . Data . Y0 Z:0
° '@ 5.Verify
laser Trarck
2.CaliPA
x 532.323 X 0.000

2 ; ¥ -364.573 Y 0.000
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Lock Calculate
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Reset Cancel Save

Refer to the above figure for the calibration interface. How to record PA
points, P1-P5 points, PB points, and P6-P10 points? Please refer to the
next page.

When recording points, the camera shutter needs to be manually
opened.
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— Calibration aU)flllary line
Camera laser line
0.check status / ° P5
Mcprocess e @ 0sa @
P1
dtbeston it 2 caliathon pointh
e P3
fesces  pecordpa @  Record pl Recard g / ®
P4
B Record p3®  Recordps @ Record ps p2 [ ]
When recording the slot,
the data will be green to
Figure record successfully
2 @tonnectflfie data
Calibration point a: record the pa point according to the
example, the welding gun is movable to the p1slot position to
create aggressive light, and the movable robot restores the
red line and the green line to record p1 (repeat
PA This step, record p2, p3, p4,
p5 points) calibration point b:
Horizontal movable calibration board, record pb and (pé, p7,
Figure 1 P8, p9, p10) according to the method of calibration board a
Calculation verification: movable to the paslot setting, click the lock slot setting,

and hit the laser line to the green line in any slot to overlap. compared with the
three values of xyz, the error is less than 1 and the calibration is successful

3.4 Calibration of gun cleaning station

Calibration steps for gun cleaning
station:

Main interface — Advanced welding —
Record points — Select functions —
Record gun cleaning points, enter the

gun cleaning station calibration
interface.

Note : After the robot TCP (20:00)
calibration and camera hand eye
calibration are completed, the gun
cleaning station needs to be

recalibrated.
( To prevent collisions during the
cleaning process that may cause loss of

., ¥ servooft M Teach PCS 221 (7)) 5 ()30
"\\ = -
= ~ 4R 0
ssiscttuncion 12 record welding points v Edting
—— §
- Record paint 2: record
the gun cleari
Search Dffser 3: record custom trajectory
Number of welding points 1
QN =5 GP31
Wave 0 1] 0
Q Welding point 1 e GP32
9—/ 0 0 0

Arc Track

o

o
laser Track

I

Rav

Record point
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equipment accuracy. )

Introduction to each point of gun cleaning Station:

Fuel injection point Clearing
gun point
(the lift point on the fuel injection

is set to the upper part of the fuel (the lift point on the gunis set

injection point. when performing uptothe upper part of the gun
the fuel injection, you will first de._anng point. wher] .
move to the fuel injection point performing the gun clearing, it

will move to the gun to lift the

point. the slot setting must be
reasonable when moving to
the fuel injection point. you
cannot set the slot at will [

and then move to the fuelinjection
point. the slot setting must be
reasonable and you cannot set the
slotat will

Shearing point

Initial point and security
point: it can be placed
on the same point as the
robot zero slot device.

(the lift point on the shearing
thread is set to the upper part of
the scissor point. when
performing the silk shear, you
will first move to the shear line
and lift the point, and then move
. to the shearing point. the slot
. setting must be reasonable and
you cannot set the slot at will )

3.5 Rough positioning workstation calibration

honglu00l. es* x | 3d view x

EeaAndOG00Ne 2RO / /
I

Rear boundary (12000) ~ Rear boundary (12000)

3

v

Coarse positioning station calibration is used to set the cutting area,

eliminate redundant and chaotic point clouds, and improve the accuracy
of point cloud registration. Coarse positioning station calibration mainly
calibrates the lower and left and right boundaries of the station.
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Namely: Left workstation: calibrate the lower and right boundaries, right
workstation: calibrate the lower and left boundaries.
Rough positioning workstation calibration interface:

& Scan Settings - 0 X i
Searlode SteelStructireBean
Yorkstation selection
Stan beight ~1in . ke 0.00 200.00 0.00
Scan start stop position 1000 » Mo
7 trpnd 0.00 0.00 0.00
Funber of extensiors in the 7 direction 2
0.00 0.00 0.00
T-direction ertension length 500
Thearetical photography peint 182 40 A ] $5.005.60, R 55
Theeretical photograghy point ABC 0 I I ]
CropBorSetting TarkstationRestrictions Speed conpensation setting 000 30000
0.00 0.00 2,000.00
save Back
Rove to this helght Yorkstation wlocking | Save Start Scan

Rough positioning calibration instructions:

Left workstation: The right and lower boundaries need to be calibrated,
and the left boundary of the left workstation is set to 2500 by default.
Right workstation: The left and lower boundaries need to be calibrated,
and the left boundary of the left workstation is set to -2500 by default.
The default values can be used for the front boundary, rear boundary,
and upper boundary.

Taking the left workstation as an example:

The left workstation needs to calibrate the right boundary. Move the
robot and align the welding wire to the point on the right boundary of
the tire frame for calibration.

The calibration of the lower boundary is the same. With a mobile robot,
align the welding wire with the surface of the tire frame, and then
perform point calibration.
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Lower boundary Right koundary .
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4. The use of intelligent welding software

4.1 Intelligent welding software operation interface

Intelligent welding function bar

ile e n fision SmartWeld
¢ R o+ . ~ 1 . -
CA ] & Bl @ =k eF B
Load Local Robot Joint  Robot  Custom Custom  Import Create Sofid Curve Cpntroller Create Create Create Teching Collision :
Layout Cali Machine Tool  Geometry F e £ TCcs Target Target Manager Manual operation area
Sbibaleddackicery Programming Collision

W BLOO / / vrld $OHE

ser x
Proer
honglu001 | e 20de @ Enable @ 1n @
|
e alarn
v J¥ imanif fold_g. I lizat] Suspend
Links
Bass; Conn Continua
£nd Fra.
fimani. Stop
imanifold r
Links. | Conpute Restore
Base
u Clear al, Return
2
Prawing display area 3 Synchrenized views Clear gun
4
s
%
v L endrra. |
D ————...,
—_—
B 4 (0.0 f
30 Vision 8
View parameters 11 Nessages —
ewp B xeceece Tyve: 11 Nessages
5 Cathera Manager . B3

K3 Camera 192.168.... [Nssenpn Coptent Status bar of the device
is runnin

Display of operation log

ivérsion

Iu. 6.6.6.0_¥20250527_171. 176_circle_capture_171

0 [0.0000 0.0000

Software operation steps: Log in to the software — Initialize connection
— Upload imported drawings — Scan — Calculate = Weld seam
extraction — Set welding unit (select welding process, edit weld seam)

— Send program — Weld.

4.2 Intelligent welding software usage --- User login

User login: In the navigation bar above the software, select Smart
Welding -> User Login. After successful login, you can use all the

functions of the Smart Welding software.

=Yoo

File Home Programming Simulation EDRAVUUTE SmartWeld

¥ R B SH O O B ¢ @ 8 & E

Login  Cloud Graphics Parameter URib HorRib DeviceState ProcessData ProductionData SmartSetting WeldPara GlobalSeeting SoftSetting CraetUser
Data
Ho... = SteelStructure 5 Ship =w MonitorOnline & ReportData = SmartProgram & Others =
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4.3 Intelligent welding software usage --- Initialize

connection

Initialization device: Connect the welding workstation, and the status
indicator light turns green to indicate successful connection; After
successful connection, the welding workstation can be controlled using
software.

Graphics

Init Capture Hode List Progran

Camera ‘ Controller. Remote mode . Enable O In movenent O

Clear alarm

Initialization Suspend
Connect Continue
Scan Stop
4.4 Intelligent welding software usage --- Download

welding drawings

Welding drawing download: Intelligent welding — Cloud data —
Download drawings and weld — Import drawings.

L B ] hengluoi. es# — Ei

File Home Programming Simulation SRV SmartWeld

@R B SH B B B & J & & E

Login Cloud Graphics Parameter URib HorRib DeviceState ProcessData ProductionData SmartSetting WeldPara GlobalSeeting SoftSetting  CraetUser
Data

Ho... s SteelStructure 5 Ship = MonitorOnline = ReportData = SmartProgram 5 Others =

2 Cloud Data

Cuery Download Guick Dewnload Upload Display Data Statistics Download of expert databaze
Lctions

Show Device No XXX Downleoad the drawing and start welding | Import drawing
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4.5 Intelligent welding software usage --- Scanning
workpieces (Coarse positioning scanning)
Scan interface:

.#. Scan Settings — O X
ScarMode Steel StructureScan

Workstation selection Left workstation

Scan height —100mm

Scan start stop positien 1000mm - | 2000mn

v| Expand

Number of extensions in the ¥ direction 2

Y-direction extension length 500

Theoretical photography point ¥YZ 400 Sl]-z00 RSLT]

Theoretical photography point AEC 20 2l -z0 2l -78

CropBoxSetting LiftWorkstationRestrictions Speed compensation setting
Move to this height Workstation unlocking Save Start Scan

Workstation selection: Based on the actual position of the workpiece,
select the left and right workstations. To switch workstations, click on the
workstation unlock button below to unlock them.

Scanning height: Adjust the appropriate scanning height according to
the height of the workpiece to prevent gun collision during scanning.
Can move to a safe height and verify if the set height is reasonable.
Scanning start-stop position: Set the scanning length according to the
length of the workpiece.

Expand: Adjust the scanning position (for special circumstances only, it is
best to use the default value).

4.6 Intelligent welding software usage --- Calculation
(Workpiece registration)

Calculation: Calculation is to match the workpiece drawing with the
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scanned point cloud to obtain the approximate position of the
workpiece.

Graphics

Init Capture Hode List Frogram

Camera O Controller O Remote mode O Enable O In movement O

| e ]

Initializatien Suspend
Connect Centinue
Scan Stop
Conpute Restore
Clear alarm Return to zero
Synchronized views Clear zun
sbnormal recovery

Robot positien

Workpiece drawing
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4.7 Weld seam extraction

Weld seam extraction: Use the weld seam extraction function
to extract the weld seam on the workpiece; There are multiple
extraction methods for welds. There are mainly: automatic
weld seam extraction, manual weld seam extraction, special
weld seam extraction, node library extraction of weld seams,

and custom editing of weld seam extraction.

4.7.1 Weld seam extraction --- Automatic extraction (Overall

extraction)

Extraction steps: Check the set parameters ->[Extract Whole] ->[Cancel
Flat Weld Seam - Grasp Plane] ->Click [Extract Weld Seam Unit]

Note: Using this extraction method, if there are too many or too few
extracted welds, you can modify the setting parameters, cancel the
abnormal surface, and re extract the welds. This extraction method will
extract all the welds in the plane and also extract the unwelded plates,
which need to be manually deleted.

For workpieces with multiple auxiliary plates, it is recommended to use
4.7.2 weld seam extraction --- automatic extraction (local extraction).

Automatic extraction interface demonstration:
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honglu00l ez x| [[Mdview x Graphization

ACARAN@EOOOE S BEO0 / / 1 dhckoun e e and KO DTS | s | wediacin | oty Uistofunk ot e

Grab
\Grah the whole Number of flat surfaces: 100

Cance flat weids

Grasp the plane, quantity: 2 Reset | viermroge

. Setting

‘‘‘‘‘‘‘‘‘‘

Remove type
The shortest length of the weld  |50. 00
Wide weld spacing

Extraction results

nnnnnnnnnnnnnnnnnnnnnnn

Grasp the plane, quantity: 0 Reset

Extraction welding unit

Output 5 X lII:".lsilm-mnnnkm‘hﬂynn-¢ﬂnnu!-v Ta]
4.7.2 Weld seam extraction --- Automatic extraction (Local
extraction)

Extraction steps: [Visualization] ->[Unit List] ->[Special Weld Seam]
interface ->[Grasp Whole]: Obtain component information ->[Set Web
Plate]: Obtain web plate information ->[Generate Unit]: Obtain weld
seam information.

(This extraction method will automatically extract and filter the flat
welding of the wing plate. If welding is required, you can grab it.)
Operation interface:

Graphization
Prepare to work Weld extraction D._-?,?,: List of unit Point program
Manualadd | Special weld weld editing tpmentation Debugging
Grab the whole Number of flat surfaces: 154
satthm b pand {rst sy} Whether to set: xxx
Grab the line segment {not necessary) Number of welds: xxx
Creation unit Reset View automaticplane | Special needs

Extract for different situations:

Click on [Generate Unit] to [Capture Whole] .(same as weld seam
extraction)

[Grasp the whole] — [Set the belly plate] Extract the relevant welds of
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the belly plate. (Used to remove positions that do not require welding)
[Capture Whole] — [Capture Line Segment], click [Generate Unit].

Capture line segments

Set the belly plate

4.7.3 Weld seam extraction --- Manual extraction
(Conventional weld seam)

Operation steps:

[Grasp Whole] — [Grasp Plane] — [Grasp Weld Seam] — [Add Current] or
[Batch Add].

Operating instructions:

Weld seam grasping: Only one plane and a maximum of three weld
seams can be grasped at a time.

Batch addition: Only identical units will be generated. If the length and
width of the reinforcing plate are not consistent, multiple batch additions
are required.

bonglal0L es % 3d view' * Graphization

id British Trajectory

Universal parts Not checked
Universal parts Not checked

Not checked

o

1

2 Universal parts

3 Universal parts | Flat svertical Not checked
4

5

Universal parts | Flat 8 vertical 8 Not checked

Universal | parts | Flat8 vertical 8 Not checked
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4.7.4 Weld seam extraction --- Manual extraction (Special weld

seam)

Special weld seam extraction interface:
Graphics

Init Capture Node List Frogram

add Special Edit Limit Debug

butomatic Custom Fuzzy Defaul t
Grab the plane Number of planes: XX Weld guantity: XXX
Pl 0. 000 2| 0. 000 2| 0. 000 -
FZ 0. 000 Z 0,000 Z 0,000 Z
Create units Reset View automatic planes | | Special Reset all

Special weld seam extraction --- custom grasping plane steps:

Grasp plane: grasp the plane where the custom weld seam is located.
[P1] refers to point 1 of the weld seam to be grasped, and [P2] refers to
point 2 of the weld seam to be grasped. Two points correspond to one
weld seam.

You can freely select any two points of a line on the component and can
also use the [Grabbing Line Segment]as a weld seam.After selecting, click
on [Generate Unit].

Extract for different situations:

The number of planes (including web plates) must be greater than or
equal to 2.

Two planes (one plate and one web plate) are used to grasp only one flat
weld (unobstructed, for dynamic positioning).

Three planes (2 plates+1 web plate) allow for arbitrary grasping of one
vertical weld and two horizontal welds within the area.

Four planes (3 plates+1 web plate) allow for arbitrary grasping of two
vertical welds and three horizontal welds within the area.

Five planes (4 plates+1 web plate) can be used to grab four vertical welds
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or four flat welds within any area.

Extract reference diagrams for different situations:
' ' \ l | BocaAm@I000B4 2RO/ /

N

4.7.5 The use of node libraries

Node library: Suitable for small workpieces without workpiece drawings,
using preset templates for extracting welds.

1. select the corresponding node
template 2. according to the preset
template requirements, select p1, p2
points on the point cloud file (that is, the
welding starting point and the end point)
3. generdte the point slot after the
selection is completed

Graphization

L S— 57 Ustofunit  searsmgen

Size

n ) <] | Adion mode
ng
1z o .000 :/[0.000 :]|[0.000 :| [IUseplp2length
s P2 lo.000 ]o.000 3 oo z| Leftright
o o
Reset 0 2
o
5] o 0
s o L
—
bt
. i e il
File Open ;gg:«;éﬁhsiggig £1,6,6,6,0.20250318_166 Open
- » 80
EL. 6. 6.6, 0_¥20250318_166. 80 28

4.7.6 Weld seam editing

Weld seam editing: Weld seam editing is mainly used to process welds,
including canceling welding, reversing direction, cutting length, and
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adjusting weld seam length (fixed length/fixed ratio).

Function usage introduction: Both [Select Weld Seam] and [Select
Surface] need to be activated simultaneously to select the weld seam;
This function can set multiple attributes and edit operations for the
selected weld seam.

honglefOl. es8 %

03d view x Only two are actvated at the same time can you choose welds Graphization

@ ml( =( ] R = =
EcQAp@0I0F & ¢ & Lee S e O
Mausladd | Weldedting | ses ot sieone

-20.0 The welding process can be modified | | ™%

Universal parts Flat6 stand 6 Not checked
Universal parts Flat6 stand 6 Not checked

Universal parts Flat 8 vertical 8 Not checked
Universal parts  Flat 8 vertical 8 Not checked
Universal parts  Flat 6 stand 6 Not checked

/ Universal parts Flat6 stand 6  Not checked

oot 8% 12 Universal parts Flat6 stand 6  Not checked

- 13 Universal parts Flat6 stand 6  Notchecked
Meszaze Tye: All information -] N

Adjust weld seam length: (fixed length/fixed ratio)

Weld seam length adjustment: Weld according to a fixed length and
ratio, generally using a fixed ratio of 50%, so there is no need to measure
the length. Once the welding length is adjusted, it cannot be restored
and can only be re extracted.

Diagram reference:

Before adjustment, 1 vertical welding and 2 vertical
welding

4.8 Create weld seam units and send programs

Generate welding unit creation points: After extracting the weld seam,
generate welding units. We can set the welding units and select the
welding process we need,(Left click to select welding unit, right-click
to set welding unit) The operation interface is as follows:
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Graphics oul

Init Capture HNode = List = Program preparation Y4 gam Node library  Unilt List Point program

B . L Current editing units: 0,123456,79,10,11,12,13,14,15,16,17,18,19,20,21 222
4dd | Special Edit Linit  Debug

FLES
Intelligent configuration 1: 750 ordinary reinforced plate
Grab the plane Humber of planes: XXX VYeld guantity: XEX Flat welding process Flat welding 6mm
Vertical welding process Vertical welding 6mm
oL 0. 000 2] lo. 000 : o
Automatic obstacle avoidance mode Mode 1: File priority
P2 0. 000 < 00000 21 |e 000 o
ive value extends, negative| | Laf package comer 5 - Blghtpsckage 5 =
Create units Reset | Vier autematic planes I Special &ptireckeaine o < Bottom comer ¢
id Type Feet(mm) State Short distance positioning
Short weld ssam posture optimization (purlin support column bottom rain brace)
Compansation for the highast point of the unit (positive valis facing Upwarda, mm) 0°
External axis compensation (mm) X 0y 0

Visual Settings
Set the positioning method
Modify the scanning pose type
Customize scanning location

Set the double-sided corner joint method

advanced setting

Save All return

Open File

E1. 6. 6. 6. 0_¥20250314_166. 137
Open 3733.9664[1110.7784|767.0469

Send welding program:

Graphization
O] ereate pocess L

Highlight weld

—— o= S
Select the welding unit and click to create a
point slot to reveal this pop-up window and MO
koo wait for creating a pointslot M1
cancel flat welding The end of program creation! :; @ After the creation is cnmplelled,
- you can see the created point
e Exit 4 slots in the slot program. Click to
L send the program.
ME&
Effective / ineffective T Reset Venistoonicolies | SPECial needs M7
M8
File setting id Type Welding feet(mm)  Trajectory |~ Mo
Create aselection of points J0 special weld ::”
1
ot M13
Retain )
“z Special weld
Delete
¥3 Special weld
w4 Special weld
choice  Equipment L] Port Warkstation
45 Special weld welding robot 1 192, 168.2.101 23334
7 8
. o — @ Click to send the program and wait
P until the program is completed
< 8 Special weld -]

D pragam Exit

Openthe e

@ The finished spot slot
welding unit will turn
green

Welding positioning (precise positioning scanning):

After the program is issued and successfully started, the device will
undergo a positioning process. After the positioning is completed, the
device will start arc welding. Currently, there are two laser positioning
methods:

Linear laser positioning: requires low equipment accuracy and slow
positioning speed.

Point cloud scanning: requires high device accuracy and fast positioning
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speed, and requires software calculation. It is recommended that the
software be resident in the front-end.

Both laser positioning methods can be used together with welding wire
positioning (the left image shows line laser positioning, and the right

5. Introduction to Common Functions of

Intelligent Welding Software

Common functions of the software: After understanding the basic
usage process, the software also has some frequently used functions,
(such as intelligent configuration, welding process, software settings,
cloud data, and manual coarse positioning function).

5.1 Intelligent Configuration --- Basic Settings:

Intelligent configuration interface:

Basic settings:
There are two common functions we use, which are to modify the

welding sequence and set the gun cleaning mode.



Welding sequence:
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It can be welded vertically first or horizontally first and then vertically.

Clear the gun:

M block counting: After welding one M unit, clean the gun.

Welding distance: Clean the gun according to the preset distance, and

clean the gun as many meters as welded.

7 Smart Setting - (u] x

File 1: iR Nanager Save | Edite
Basic Visien HorWeld VerWeldl VerWeld2

Property

Comnite BB

Product CrancRail-Rib-LeftRightHole

Set Default

Robot Id 0:8ingle Station

Speed

¥eld Turn 0: Hor —» Ver

Rail Speed 100. 0omm/s | Bl 0. 00mn
nto lransit speed 0. 00% .| EL L oomm .
York Transit Speed 200. 00nm/s - | BL 0. 00mn
Cnaera Speed 200, 0omm/s | Bl 2. 00mn -
Azis & Rest Threshold 260.00°

Search Assist Length 360, 00mm - | Need Get Unit Again
0ffset

Transist Into Point 0 0 =0 2
Transist Seach Point o o 0
Transist Weld Point 0 160 0=
Thresheld

Nax Point Error

X 80.00 ¥ 80. 00 I 80. 00
A 30.00 B 30.00/ C 30. 00
Gun Clean

Node ‘I:By Weld Length "l
Length 3.00

.
.
Visual:

. Smart Setting

File |1:EIARE

Basicl| Visien |EHorWeld

Para

Search Type
Search Creat Node

Cnaera 10

Lser Search File

Vision Install Pos
I 7499 ¥

A 1.33|B

Manager Save

Ver¥eld2

u] X

| Edite

Reserve :2

Laser Search :3
PR
Read Cali
.72/ 1 -127. 35
1,93/ C =78, 60

Switch positioning method: Scan point cloud/line laser positioning.

Note:

Select 'Edit' to unlock all options, and after completing the settings, click

'Save' above to save the parameter settings.



Welding Robot Workstation User Manual

5.1.1 Intelligent Configuration --- Parameter Setting for Flat
Welding and Vertical Welding

Wire positioning:

On this interface, you can set whether to enable wire positioning.
Checking the starting point positioning indicates that wire positioning
has been enabled. If wire positioning is not required, uncheck it.
Vertical welding corner setting:

According to the requirements, we can select the endpoint wrapping
angle. After selecting it, the equipment will execute the wrapping angle
program when welding to the endpoint. Based on the actual situation on
site, the length of the wrapping angle changing posture and the welding
angle during wrapping angle can be modified.

Angle and compensation:

The angle during welding can be adjusted, and the positions of the
starting and ending points of the welding can be fine tuned (it is
recommended to use the default values).

Operation interface:

.. Smart Setting - DO X . Smart Setting — u] X
File 1:EEBHE " | MNanager Save v Edite File 1:ZEHHR ~| | Manager Save | Bdite
Basic  Vision | HorWeld = VerWeldl  VerWeld? Basic  Vision  HorWeld | Ver¥eldl = VerWeldz
Common Common
Gun Beigth 7.00nn - Cunpiizith 3. 00nn
tun Search tun Search Start o Search Fnd Gun Search Gun Search Start Gun Search End
Yarp vl End Yrap

Degree And Qffset

Yrap
HerWeld Front .
¥eld Turn(left to right) ¥ Buto From Search Vazp Length 2000w B
. P Yrap Gun D 45.00 ° ]
Gun Tilt Degree 40, 00 : rap Gun Degres
Forvard Degree .00 ° Degree And Offset
Veld Fail D 0.00° - Verweldl_Front
& K5 BEES = z Yeldhrn(betton to top)
Dffset Start 0.00 2.00 0.00 G Rotate Dearee B -
0ffset End 0.00 2.00 0.00 Botton Yeld Degres 70.00 ° -
Veld Rot Length 100,00 - 100,00 - Top Veld Degree 70.00 °
Eeep Weld Degree Dissahle Length Threshold | 2000.00 © Botton ¥eld Offset i 0.00(Y 0.00 2 0.00
Set Weld Degree Start Top Weld 0ffset I 0.00) 7 0.00 I 0,00
Set Weld Degree End Nene Hold Offset Heigth 7.00 .| Degree |0.00
Note:
.

Check the 'Edit" option above to unlock all options. After completing the
settings, click 'Save' above to save the parameter settings. (Except for the
three sets of settings introduced, it is recommended not to change any
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other parameters, just use the default values).

5.2 Welding technology

File information: Refers to the process parameters used in this file,
which require a 6mm flat weld for welding corners.

Welding parameter settings: Set the current and voltage for arc
initiation, welding, and arc termination, and set the welding swing
parameters.

Electric arc tracking: It is recommended to choose dry elongation
adaptive tracking mode, which requires high equipment accuracy. (For
special needs, please contact us for assistance with debugging if you
need to use the other items.).

Remote compensation: default off, needs to be turned on when using
remote control.

Intermittent welding: It can be opened according to the welding needs,
and can be set according to the duty cycle or distance.

Welding technology operation interface:

-+ Weld Parameter - O X

¥led Para Para Match Hulti-layer multi-channel computation

File 1:FI mn (c02) BE -/ More | Manager Save  Edite

Baisce o Single

Common WYave Para Arc Trace
Conmite n(cozy _BH

File Id 1 - Yave Enable 1:0n 2 Arc Trace Enable 1:0n
Weld Feet 5. 001 5 i B
s == g Velder Work Mode 0: DC,Unify - VYave Type 8in M Trace Node l:8etting Basic -~
Weld Postion |0:Hor Velc - Welder work mode just show only! Yavelength 3. Otmn o File Id 1
Loops 0: Fill

i T BasicLR 0. 0000
Cas 0: 1006005 - ArcDoing Frequency 2. 67hz asic
i . < BagiclD 9405, 0000
¥ire Dianeter 1.Z20nm B et e 280. 004 = Yave Length 2. 00mn o asie
. Velding Voltage/adjust |2. 00% . R
. 7o = enote Comp
Naterial 0:Carbon £ ] - Left Stay (1/4) |0, 00s 3
Froduction FED Welding Speed 8. 00nn/s - - Renote Comp Enable |0:0ff
Hid Stay (2/4) 0. 008 Feneia @ d are T 3 + all
e enote Conp and Arc Trace is not allo

Yeld ol ArcO
sheer P Fepluse e Right Stay (3/4) |0.00s

arc On Current 230. 004 : g Uellel

. 5 Yave D (LR} [0.00° 5 :Di
eme Are On Voltage/Adjust 0.00% - ave besree lede 0:Dieabl’s

Wulty Weld  [0:0ff h . R Vave Degree(FE) (0.00°

sc On Stay Tine 0. 002 -

AreOff

Are Off Current 200. 004

arc Off Voltage/Adjust 4. 00%

Arc Off Stay Tine 0. 00s
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7. Weld Parameter — [m] X

Wled Para Para Match  Nulti-layer nulti-channel computation

e Nanag Sav Edit
o
1:0n

el :
© n 3:Seli-adaption
Velo. i s 2en =
LoodQi I 1om B R 2 d

ArcDoing V¥avelength 2. 83mm BasicLR ~24, 0000
Cas 0: 1009C02 -
Wire Disnetor [T 2om Welding Current 280. 004 Frequency 2 aThz BasiclD 19121, 0000
Material T Welding Voltage/Adjust 10.00% VYave Length 3. 00mm Remote Comp
Production  |%43 Velding Speed 7. 00mn/s : e Gy @0 [ Remote Comp Enable 0:0ff

™ Remote Conp and Arc Trace is not alleoved use together!
Welder FEfh KA dex2 ArcOn Wid Stay (2/@)  [0. 008
= . Ses Veld
(k=3 Gn Gl 240. 004 -/ Right Stay (3/4) 0.00s :
e Are On Voltage/Adjust 0. 00% icae) 0: Difs bl

Multy Veld  [0:0ff VYave Degree(LR) 0. 00°

Ac On Stay Tine 0. 60s

Wave Degres(FE) |0.00°

ArcOff

Arc Off Current 200. 004

re Off Voltage/Adjust 0.00%

kre OFf Stay Tine 0. 055

5.3 Introduction to Model Replacement and Software
Parameter Comparison Tool

Welding model replacement: Select the corresponding robot welding
gun and camera according to the actual situation.

Two robot options: Qianjiang Robot and Beike Robot.

Three welding guns: Apollo, Telma (short version), Telma (long version).
Camera: 1000 model camera.
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Backup path |C:/02-weld/EdgeSpace/WeldProjectReplacenentBackup

~| TCP
¥ Z4BCn | degl:
0. 000000000

0. 000000000

v| Hand-eye

Rotation Natriz(X ¥ ) :
1. 000000000

0. 000000000

0. 000000000

Position(X ¥ IJ {mn) :

0. 000000000

0. 000000000

0. 000000000

0. 000000000

1. 000000000

0. 000000000

0. 000000000

4
f=l

4
f=l

4 4
f=l f=l

4
—

4
=

Select Robot imanifold_robot_fifn[HL#k A. esrob

Select weld gun |imanifold_gun $5/RFIEI K. estool
Select camera | imanifold_camera_10004§L. STL

Model

Replace

— a x
nore
. 000000000 .
. 000000000 .
. 000000000 .
. 000000000 .
. 000000000 .
. 000000000 .

Back

Parameterized comparison tool: Check the parameter settings in the

software for troubleshooting software anomalies.

lchoose according to the site

situation

Mouth -

Land rail

olgroup duck

Camera 01 mingtu 750 Choice

Dt bar

Cloud server
database
configs loconfig

id, module, function_id funclion_info,groupindexi..

o ionote

e id, bit1, bit2 bit3 bit4, bits, bite bit 7, bitd bitd,bit10...

Controlle r databuaia

S b linjecBon

R ading contmiler

2read cloud server

b I et i) proiioms il i, grourdd rail negatue mit ,,,,
4 alect, 0 e mal e manganey 180p, modguite nat, cear
sk —

3 checﬁﬁe-number
of parameters to be

restored

3read the controller

Controller
database v
configs ionote

e id, bit1,bit2

=4 15,
117

149

4 only the difference is

displayed
bt 3 bitd, bit5, bité, bit 7, bit8 bitg bit10...

Finally, you
can write
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5.4 Introduction to Cloud Data Functions

The main function of cloud data: Download workpiece drawings and
upload welding data. At the end of each day's work, work logs can be
generated in the cloud data for reporting work.

5.4.1 Cloud data download drawings

Operation steps: Distribute drawing files internally within the company
— Use software to distribute drawings — Import drawings and start
welding.

2 Cloud Data - ] X

Tha -5 }f’f .
wear () - BB

Query Download | Ouick Dewnload | Upload Display  Data Statistics  Download of expert database  Print impertant information

Aetions

Show Device No XXX Download the drawing and start welding |Import drawing Show Drawing NO XXX End of current compenent welding

5.4.2 Cloud data intelligent reporting

Requirements for the use of intelligent reporting system:

The software version requirement is at least 166.113, and the device
needs to be connected to the company's internal network.

User login:

The first login requires filling in one's name and phone number, and the
phone number registered by the HR department shall prevail.

On the login interface, click to modify the configuration ->fill in your
name and phone number ->complete the filling ->click save ->check
the record of working hours ->lock the user.(Name and phone number
must be genuine and valid, please do not use username or pseudonym,
phone number cannot have special symbols and spaces)

Note: Assuming that there are three people using this device, all three of
them need to fill in their personal information to bind with this device.
After filling in the information, they can see their name and phone
number in the locked user section. Clicking lock user will switch the
device user to themselves, and clicking anywhere outside the pop-up
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window will exit.

123456789 @ owonimonuonious
DE Y~ | [

- )

A 123456789 Name three
® Fim N you r parsonal
il o o n
parimsiaces || 0ORTAS4321 Name li si
ey e Ehone |1 47258369 Name king five j
118 mecwacary B fum on e machine o lock the wer and caloulste e welding dats sccor ding o e individual ® stnrage

Intelligent reporting welding data upload:

We select data statistics in the cloud data function — confirm whether
the personal information in the upper right corner is accurate (if we find
that the user in the upper right corner is not us, we need to uncheck the
lock user, click the small arrow after the name, change the user name to
ourselves, and recheck the personal information) — lock the user after
ensuring accuracy — generate a daily report.

Note:

Please generate a daily report for the day before each end of work. When
the device is turned off, do not directly turn on the main power switch to
prevent abnormal device data. If there is an abnormality in daily report
generation, please contact relevant personnel immediately for handling.
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