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Design of Intelligent Welding System based on Collaborative Robot
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Abstract: In response to the challenges of efficiency and precision posed by industrial automation and intelligent manufac-
turing to traditional welding technology, an intelligent welding system based on collaborative robots is proposed and de-
signed. This system aims to enhance the intelligence level of welding operations by integrating collaborative robots with ad-
vanced control algorithms. The necessity and feasibility of applying collaborative robots in intelligent welding systems are
discussed, and the system design philosophy, architecture, and core technologies are elaborated upon. A thorough analysis of
the criteria for selecting collaborative robots, methods of automated planning for welding tasks, and user interface design is
provided. Through constructing an experimental platform for system testing, and by comparatively analyzing the perfor-
mance of collaborative robots, industrial robots, and manual welding in different dimensions (such as deployment time,
learning time, teaching time, welding efficiency, and consistency of weld formation), the effectiveness and practicality of the
system are evaluated. The results indicate that collaborative robots significantly outperform industrial robots in terms of de-
ployment and learning time, with good performance in welding efficiency and weld formation. Although the welding rate of
industrial robots is slightly higher, collaborative robots have advantages in overall efficiency and stability. The experiment
also verifies the reliability of the system in practical applications, demonstrating its stable operation in various test environ-
ments and meeting the quality requirements of industrial welding. Future work will focus on enhancing the adaptive capabili-
ties of the system and optimizing the human-machine interaction experience to better serve the development needs of mod-
ern manufacturing.

Keywords: collaborative robot; intelligent welding system; automation; control algorithm; human - computer interaction

iR B 2024-09-06  {EEIHHEG: 2024-12-11
fEERN: L Ih(1986—), 55 Wit TARIM, 32 I IR AYIF & TAE . E-mail : wangshuai@tsmi.cn,



55 4 1]

T, S BT OMENLG AR REIE R ST 35

SRS B AT AL IH 55 ST UMEDLES AR BEE RGBT ], AR, 2025, 55(4) : 34-39.
Citation: WANG Shuai, SHI Jingyu, DONG Chuanyang, et al. Design of Intelligent Welding System based on Collaborative Robot[J]. Electric Weld-

ing Machine, 2025, 55(4): 34-39.

0 3l

i1

Bifi 15 il Mk 2 A A RE AL L F SRR AL B 5
P KR 2B AR LA oy A Tl A 77 0 v 4803 B v
K EEZER PR . 1A RHE R S R —,
FE I T o B O 3R B 27 i P B 1Y T S
HAL A4 o DMENLER 24 Sy AR 1 4]
Bk T AT, X EEPLES AL EES 5 A
K TAENRAER— G & e A7 IR eI TR
A TARAESS  JOF HANA EEER e 5 RIS AR
ERE ), DN B T AR R Y R M S A N
PEo BT I RO R B T UMENLER AR BE AR
RGP T2 A shib S8 se 5 )
K, B BEE B A E A PR

H AT, EBR F 205 HUA Al E R AR A
S OMENLES AN TR TR Z e, it
FFFE BIARZ U 55 T BMEDLES A RSB |
PSR AN E S FEZ DTS . A, R
BT —E it (02RO R R TS =
BT el R /NI SE BRI L R BETE I — & 4T 1Y
WA R USSR T A=, M2 T, FRE
TE M PR 2R Bk 20 R G, (FL 3 Ak S 300 PR
RIBMFSTA . Z T 55 Be A SRHIF A O a7
SEPMENLES AN AERREZ SN FH AT, 345 T 9]
R LN AR AR BE R AR A (i) A
PR m) e ) HE i HC RAVUMENLER A, FEAE LA
S5 R AR 5 SRR, T R 2 5 2k
DT L 20%. PREHLES A £ TR THDMENL
A NI RG-S P AL . T KUKA 9
SUE T HESR UMEALES AR AL AR B, el 2 T
AP LBR iiwa 5 | B um KW EAT S A FRILKAE
77, RE R AL B 1) BRSO A SR B3R
W, B e T R R . AN, RS K
PLEF N BT R L = — AR IR R T
B AR IR B B ARAE B R S T LA AR
TR ARV e i A U, IS T 2

W KIEHLES ANWEC TR NSRRI )™
Z R Y5

ARSCREE T HT YA AR IR IE R SE
MBS, FENA B : (DIRAFITMEDLES
NAERRAEAT M T R BB 5t AL (2) 1
R RENE P R ST 0 AR W 25 D REAS B A Kl
73 s GRIEIMERL S AR IR R i A
SIS 5 (4) BT B S F B9 AL B 51
et A ML R A 5 (5) AL S F- 5, T e
Z G, IS R ATIRA T . AT E
TE 0B BRI B — 2 L Rt — BT 2 A
R RTT 5

1 IENLEE AR ERA

L1 MENBRAMEX 5% R

TECHLAR ABARIERR ) — A5+, M EDLAR AR E
SO —FIRERS 5 N2 TAE# ARl — 23 8] ) 22 42 3k
IR TARRIPLAS NS XL NIl W Bt
AL RIEYER S T A A A R R

LG T ALE AL, UMENLES NRESTETC
i AN 2 A BT IR A BN 5 R B R T AR,
XA it T PN B8 R AR SR A BILAR . A,
PIMERIL & AT RN T 4% 3 FVE R
NTTIE 37 22728 R AR P 5K
1.2 WMENER AR R ER A

PMEDLES A BIAZ L BOR T2 B35 I8 5 A
NN ETIE o E & NN 5 & N e P & 53
Ao B B A HLE N BE S B A J5] Fl #0555
FEAE WA R, i S BB PR A S i i
PERIR A TE , AL H A S L BV A A B i
11172 2 P B B AR U PR A A HLIEAF ) PR 358 B 2
NI 2 . X LEEOR RS (AR PMEDLAS
NBERSTES e 27 1Y TAEM R h AR E 1817
1.3 WMENLER N RIS IR GUE R B A BIK

TERFFE U, DML B R IE 75 2 i 5



36 F 13K

2025 4F:

Z . BT T HATR B0 R R4 55, Ay 4 ol
i U AR ARG S B A Tl . PMERLAS A
A AP BN ] AR 1 TR Sk AR TSR e B S i
PSR S, IBIER S8 p i . TR, &
13 Rl o Mot 28 SE VUM T FO 8, A Shil B AR 4%
Bl o A M ERLES AR U 15 IS Ak T
RIEH B AR ERIE e &5z T Tl
BT R

2 FEEEERSHEMEIZT

21 RGEEIHERSHIR

BHESRE RGN BERR G UMENLER AR
RAGVE S e AR R MRS E 1, LA 2 BEAR i i
b X AR R e AR S ER . AR RGBT
H AR AL FE - 500 A B ) KRR i R AR A o
FFE Tl AR s 3 M AR e R 0 A S AL R B, oD
N AT 5 308 2R 490 00 I PR AR T 1, DA X 2
AR B A G 2K 5 DA AR AR AHLAS BARES: , BEAR AR
MERE . R SEHLX S H bR, RS0 B HA S BT
AN ek, LUE T AR G ZEdr
22 RGEWIEIT

BRI R R AT R 2, %
SRYEZE ERZFRNH)Z . YRR PMENL
AN LR 15 A At i B R 4 ; 0 2 B TR A B
15 IBRAR B AT 13 s SEE AR S 5L
Do FH 2 AR P AR = ek S e . RS0
Ik v T 1 DO 2% 7, W LR S A7 1% S B P R oA
Wik PMENLES AR BRI RS A A 1 R .
23 REIHEEEHRK S

BRI R DRI 4 LU LA F

» | [ iz
pussieny |16 | | |

= WEB
= PMERLARA| MODBUS (7 p\CANOPEN|
™ e EES YL
PR Fificitiles | TCP
vo SOCKET
Blas A

B MENSREAERIRERSEREN
Fig. 1 Architecture diagram of intelligent welding system for collab-

orative robot

EHRIY

TR Eds AR B T SR E MR P4 S 1
TIRE , FeVF P BOE S5 T S BOM B AR LA ; 45
VEiEFe e T AR B R G, ol UK IR AR 2
Rl NI il 4%

DML AR il i - Ok A T 2R #ds
T a0 R B, ST A B R el e . (il
JIMODBUS TCP P33 5 [ 5 HEAT 4t 524 , #5 7

BRI
P AR NS B A AR S B A T S PR A AR 42
TAE.

3D MEAZ IR AL = 225 1] P AP A s 1 Al
TEIE B, T BIALAS ARG L KA AR
F I % W T e 1o A v L B IR S, ARl HL IR
ARZS AT IR 2 MR R 5 R 22 A% I R T 22 422 fil O 1
[ B A A5 8%, SEB S

PLES A il SOCKET ML FIHMEN LA A 24%
il R TSR, P T AR a1

RGBT T ST FERR T, 38 0 4R R
5 Tl TS FISE A BN, S T X R i AR 11 4 1
WSl . R T UMEPLES AN B RRE S8
N B AEAT FR A 25 (8] N 5 NS R] T4, B AIS T 452
YRR .

3 HMENIER ARIREI S &L

3.1 MMEHLEE ANRIIEBUKIE

FEVERRE T8 Re XA R AW UMEDLES AT,
RASEANS S SN B Pk AR MR
T, X T ML N RE S #5407 i I A4 %
4w A AR DXl v, H A 6k B A
e VAR AR T A () AR A T ML A 2
PEFN R TEPE AN AT Z A0, 305 B 4 At 1) fay 414 L K
EARFREAT S5 R U RE ) . B)e  Lt2h
VEWLER N ODAPE 2 — MR PR ZEAT A B0 T
HEBRERBERRAE N DL &4
3.2 MENLEE ARISERR B

L IMENLES N 28 BB R 40 1) SR L 45
B A7 BRI ER A S B AN 7 T o R 2 B SOs
JRE TS AR AR T A 22 22 e B HLAR A



55 4 1]

T, S BT OMENLG AR REIE R ST 37

b IR ORI E O RS E MR . AR AR
W5 ZER LA AT R G0 5 AR R i BT AR s
Rl Ak IR DL R AHLAS T S I JCEE R 15, SEBEL
P Y SE AL R AE 2 RER AT . ILAh B 7575 T8
RGP A, ME ARSI A A HAR sl ik B
AHIIRE.
3.3 WMENLER ARIIEEhIE S

18 SR IMEPLAS AR REAR R R S P YOG
SEIIRE, B HALR WM BIE R ERRCR . s h i
] S T AR AL IR A AL AR I S R AR
X LE R IR A LR Az shBE MU . Besh,
18 B N A — 52 19 FE RLAE T , REAS AR A 17
AR A SIS R T B —
A RETT R PG o ~) S S BE R AR AR s B
il A REAL Ko KT s s, P ERLEs

NHEBAE 2 RV 2P E T P R A
4 FEREERESZSAXENIT

41 RBREESHBENIMITGE

BRESHE R G H S LRI T5 Ik B e 4R AR
155 BRI RCRAERR I o 1275 15 MR 7S Bl
26, AL 4% - A R 2 AR T 2 B dl e R
T H B A R IY AR S, e, RS
AL T AT RIS AR (5 2 SRR S5 SRR
RPN B 2R, IO AL B F LR AR 7
P AR RIS TR A AR R Y LA
FriEBREk , i RGO 2L 15 B A s S
B0, UL | R R A, AR RAR R TR . LI
MU A R A A 2 s

" i

.:';5 - =7 FHERHRR I :

2, PILE
3. bethtRae

¥ 1. HEff4E

FEES S
T2

S| SEmHAT
fZik

B2 HEMXIEXRRE

Fig. 2 Flow chart of the trajectory planning algorithm
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