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Research of on-line inspection of laser welding seam quality
of cold rolled strips
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Abstract: On-line inspection of seam quality is one of the most important key technologies in laser welding of cold
rolled strips. In order to solve the welding problems of TRUMPF12000 fast-flow axial laser welding equipment used in
WISCO, such as misalignment, seam and weld morphology, three sensors were adopted to acquire image information
including gap images before welding, penetration images during welding, and seam images after welding and so on. OTSU
operation was used to find the threshold automatically. Projective geometry was used to convert image coordinates to
workspace coordinates. Codes were written to extract image features. On-line seam quality inspection system was founded.
Experiments were performed to test the inspection accuracy of 3mm thickness cold steel at weld velocity of Sm/min. The

relative error of seam width was about 4. 42% . The results show that the seam inspection system can offer the accurate
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judgment comparatively.

Key words: laser technique; weld inspection; sensor; image processing; projective geometry

51 &

BOLIF A R FLMEA AR 7 Zebh ANl D B B4R
Voo TESATE AR B K, 1T ik B 43t 21k
“STRVE AR, IR —E B AT KT, IR, X AR
SEMPEREAN TR PR TR R IR . ORI B P
AR o QAT AR R AN AR LA T

FEAIUH - i A5 27 B 2 B i TR 27 T 58 ik 465 B B
IjiH (20110142110046)

P& TS B 1S (1990-) , 22, W58 2F , B R 2N
WOCPR AR 4% 5 AN Jr T EAE

# AR N o E-mail ; txh1116@ hust. edu. cn

Wk H 191:2014-06-03 5 i EI& Bk H 11:2014-07-03

&[] Miebach 24 W] Ik & Falldorf 23 m]4fE ) 130
TR & K R 4 (quality control date system,
QCDS) ™ Jin#E K Servo-Robot 24w #fE 1 HL A 47 4%
BRER AR A I LA SO G RR R P DI BERY DIGI-
LAS 7?1 de GRAAF 45 1 A] LA RO A 300
HORS B2 BOR B SR80 B 001 XA %
SR RO A, B TR SRR 2T ik
R

KHERZZH 2 H DI T T LA SR EE KR
RIS PG B, L ] BEF TOTA-400 IT B CCD $;1%
B OK-C20 >R £ 640nm ~ 660nm 7 i I P 55 1Y
BRI . LIRS RAE I # R SE T EF4 CMOS
PR LI I CRH T I AR 4 X Sk ot



438 e

S S

2015 4£ 7 J

SR R 5 R FE P o OO AR 4 R A
W RO RFFTE 22850 B 2R A, BV 2 5 o 5 48 I A T
o, 332 R 8 T L T4 o, TG I e AR B T
SHEC S [ I L G M S A

A AR R AV LA 8T 7 Miebach 23
FLE P ORI 4, HOBR B 7E 0. 3mm ~ 8mm
2], B AR K B AT i 2m (MR A PR ) g
B A Im/min ~8m/min'® . OGPt T ORI
JCBE EAREL /N, HEARRE 22 18] A P Btk , o't ok
W TR R i, JCHE TR AR 4% |, DR M 1 T TR
AR T R R X T AR T T, 59 VIR A kg
JE R T SR AR RS B R TR A5

1 Wil REE

1.1 BREN

B L oA LA I DFIR B s B HILIET, P IR La D g7
PLESF 7S AL, OB L T B EHOLa /NG
PUBURER BN 3Y HOGHR 1K 2 W S B AF s 55 L
oo W SRR B B A AR i AR |
E QD& T 57 N 5% 37 U (iR AR (S
Ub 7 (00 P 6 800 A S 1) 100 09 {07 ¢, 499
Bt v 2 I Hh R s A s K 9, Jim A5 A Sk S R AR
B EL, TRV h i 2 Ja vl R Tl i S Ja s A9, [l
BTYIRTE B s . AR BT IR /N AR S SRR
GEitk N AL E WK/t o3 5 AR w8l , S sl s
B I MU FTIE, SE T4 . 18] 1e MR R G AR
Vel T s e EL o A PR 4 o R BF 4% A% 3l 47 R A B
(RIEH ) o BB EOEk, [ TZEAL, AT K
B o FEE AT M B LA RSN [ BTz 3l 4N

a laser-welding
strip entry machine
group S
I strip exit group

Fig. 1 Cold-rolled strip welding equipment
a—equipment structure diagram b—picture of feeding c—picture of op-
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Fig.3 Diagram of laser welding inspection system
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Fig. 6  Gap detection
a—gap width  b—gap position
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Fig.8 Image process of welding samples
a—original image b—windowed image c¢—image binaryzation d—ex-
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Fig.9 Extraction of welded image information of sample 2
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Table 1 ~ Experimental data

welded seam width of seam width of -
misalignment
samples manual measurement system measurement
sample 1 4.52mm 4.482mm 0.162mm
sample 2 4.32mm 4.176mm 0.882mm
sample 3 4.20mm 3.636mm 0.090mm
sample 4 4.82mm 4.824mm 0.063mm
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