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Analysis on Weld Pool Characteristics of Narrow Gap Pipe Welding Pool
Based on Passive Vision
XIE Zhonggi', DING Chao?, WU Tao', ZHANG Wang!, GUO Yanbing'

(1. School of Mechanical Engineering, Shanghai Dianji University, Shanghai 201306, China; 2. China Nuclear Industry Fifth
Construction Co., Ltd., Shanghai 201512, China)

Abstract: During the narrow gap pipeline welding process, the traditional active vision laser cannot be projected into the
workpiece groove due to the geometric characteristics of narrow gap, and the welding seam is easily blocked by welding wire,
therefore the welding seam characteristics cannot be obtained and the welding quality cannot be judged online. The molten
pool image was directly obtained through passive vision. The complete profile of welding pool in narrow gap welding was
recovered by using median filter noise reduction, Canny edge detection, area filter screening and circle fitting. Two
characterigtic parameters including the radius of curvature and the advancing angle of the weld pool profile were extracted.
The results of pipeline welding experiments show that the larger the welding current is, the larger two characteristic
parameters are. The range of the characteristic parameters in penetration state was analyzed to provide a basis for subsequent

parameter adjustment.
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Fig.1 Narrow gap pipe welding
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Fig.2 Schematic of cross section of molten pool
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Fig.3 Algorithm flow
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Fig.4 Median filter results and grey level histogram
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Fig.5 Canny edge detection results
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Fig.6 Results after area filtering
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Tab.1 Welding process parameters
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Fig.9 Weld pool images of different test groups
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Tab.2 Characteristic parameters of weld pool

151 KPR | KivME/RER | KR/ 3% O FFMH /(°) 0F/ME /() OFRAE /()
1 184.7941 17255231 197.0905 14.4522 10.6549 19.1778
2 223.1858 213.2255 234.4008 432313 40.8423 48.1597
3 257.7672 2453860 271.1496 74.4607 72,6643 76.5837

ARG A, PR I 15 2 A A R TR T 7
SERUE A B EEAE . S, CHIEEA Y
100A I, 78 5 7 HE R M i AR MU (B IR 200
A IR R, S A B A, 1K 2
(4 160 A I fE R U AR X R AR A0 24, Do i
HARTE 213~ 234 133 AL A7 400~ 48° KR EE AL,
B R4 I EA BB,

4 ZHig

(1) 5 TR TR R IRARSE, BRI
B a] Bkt o A P At R . BRSO LRI
TR R R U R SR IR [, R T
TEP MR Canny 121 GG | T BRI 0T 10, ST
PR PRI e R A 4

(2) EEXIAE [E] BUAR e v et 48 B W IR Tk o8
RRRANE, RABE T BT 5k i e B 4
JER, I SCT R R ARSI RTE A A AR
FHIERIZHL

(3) &g, & LRI MR IE S E R IS 1A
BRI AN A A TE AR SR ST TR
AL L SRR RS . 04 TR EIRAE TR
SRS, o7 [ U A P 1 2
AL SV

SE WK
(1 MR LM, M, 5. KA ik 2 a5 45 16 78 (AT B

2

(3l

4

(5]

(6]

(8l

(9

[10]

[11]

AT 2. AL, 2010,40(8) : 21-27.

Katayama S. Handbook of laser welding technologies [M].
Woodhead, 2013.

Lee S K, Na S J A sudy on automatic seam tracking in
pulsed laser edge welding by using a vison sensor without an
auxiliary light source [J). Journal of Manufacturing Systems,
2002, 21(4) : 302-315.

XuY L, Fang G, Lv N, et d. Computer vison technology
for seam tracking in robotic GTAW and GMAW/[J]. Robotics
and Computer-Integrated Manufacturing, 2015, 32. 25-36.

wAR T RN B TR AL U A A SR R T
Hitge[J. HUR TR, 2009, 45(4): 136-141.

TRAEFY . RTINS A0 B8 P (GASAST A, DU SICAR B 42
HIRFFET. BB S iE , 2012(2) + 139-141.

Andani M T, Dehghani R, Karamooz-Ravari M R, et d. Spat-
ter formation in selective laser melting process using multi-laser
technology[J]. Materials & Design, 2017, 131 460-469.

Ye D, Hong G S, Zhang Y, e d. Defect detection in
selective laser melting technology by acoustic signals with deep
belief networks [J]. The International Journa of Advanced
Manufacturing Technology, 2018, 96(5) : 2791-2801.
Gunenthiram V, Peyre P, Schneider M, et d. Experimenta
anayss of spatter generation and melt-pool behavior during the
powder bed laser beam melting process[J]. Journa of Materias
Processing Technology, 2017, 251 . 376-386.

Ding L J, Goshtasby A. On the Canny edge detector[J]. Pattern
Recognition, 2001, 34(3) : 721-725.

FRAS, XN, A 45, BT A0 A5 R 1 A T S
FEAFIES BT . HUR SWUE , 2020, 48(19): 39-43. KX

XD = T AR ) BT
http://www.rjggy.com

http://www.rjggy.net

22


https://gffyb86694e0de61b4715hon5bfuv5fvfp6fkffffb.res.gxlib.org.cn
https://gffybd81d89a07a2d497bhon5bfuv5fvfp6fkffffb.res.gxlib.org.cn

