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Active vision pressure vessel weld quality parameter
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Abstract:Class A and B butt welds of pressure vessels are important stress-bearing parts, and the measurement of their quality
parameters is an important part of welding quality evaluation. This article studies the detection method of weld quality parameters of
pressure vessels based on deep learning active vision. A calculation method for weld parameters is proposed under the coexistence of
multiple defects, which breaks through the problem that the weld quality parameters are difficult or impossible to calculate under the
coexistence of weld defect parameters. We carry out the structural design of the encoding-decoding image feature point extraction network
(EDE-net) , which can better realize the one-time and accurate extraction of weld surface parameter feature points. We study the deep
network structured channel pruning method to effectively improve the real-time performance of pressure vessel weld detection. Taking the
welds of pressure vessels of different sizes as the experimental objects, the results show that the EDE-net network with the backbone of
Resnet50 has CR=0. 5 as the overall compression rate of the model, and the extraction time of a single image is reduced from the original
0.31 s to 0.19 s, a reduction of 38.7%. The test report is given by the third-party testing agency, and the device simultaneously
measures 5 parameters of the butt weld (Class A, B) weld, which takes less than 0. 63 s, and the allowable error of the measurement
error is <0. 08 mm.
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Fig. 1

Framework for detecting quality parameters of pressure vessel weld seams based on deep learning
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Fig. 4 EDE-net network for feature point extraction of welding seam parameters in pressure vessels
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0. 1 m KEE, 250 AR TR, &1 1T T = A
FELRYIE T 2T 3 PFE M 5 S50 I8 3 PR sl R g
1 A 0 2 5 g T S 8 O {E LL B, R 6
REEREE TSR, B 6 MR DI EI B IR SE FE R S
MR, HPE 6(a) (b)) 43510 A RPIRLERM 0
hoo Ly Z80) VA PSR EEREAE LA by L oo
Bosins ZE0) s 6 (¢) T B RIREERENE (A b, L,
P nieatien ZHO
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Table 6 Weld sample design parameters  mm

BEPE b Lign b B Poiction Ppeaing
Mo 2.5 8.0 0 0 0 0
FEE 1 1.0 10.0 0.8 0.8 0 0.5
B2 Lo 9.0 0.2 0.3 1.0 0

() ARGURGEREAF0 () ARGURZEREF1 (c) BRASREER:AT2
(a) Class A longitudinal ~ (b) Class A longitudinal  (c) Class B longitudinal
weld sample 0 weld sample 1 weld sample 2

K6 ZeUIHEIIEEERAE Sy IR
Fig. 6  Physical photo of wire cutting weld sample
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R 7 LD260 fA#EERE M ARSE

Table 7 LD260 roughness profiler technical parameters

SyrdE DIEERRE O MEYEE MR
$EEE MPE/um
/nm /(mm~s’l) /mm MPE/%
0.8 0.1~0.5 0.1~260 +2 =(1+HNKEE/150)

®8 ERABEREMUNEREFGRESH

Table 8 Weld sample quality parameters measured

with a roughness profiler mm
FEFE R Lian  hoen B i Peaking
BefFo 2,512 8.239 0 0 0 0
RefE1 0 0.856  10.033  0.775  0.801 0 0. 500

BefE2 0 1,005 8.802  0.157  0.399  1.000 0

P 7 S v i E SO RR AU 48 — 48 2 10k T S 92
BAHE A 7 (a) L (b) 205 2020 R AEH |
TAEP SRR, 4 B R ] Scheimpflug #OL = A il &
R | IS O G AR T EL AT O L RIS R AR A S
i EOCRE B AL AR 2 T 1 2 A% m Sh WL Y BhT
(LR T3 L R B B E AR S 4 ShE PC A
HLAEZH A, 3 BLHOL S B AL JEA8 i /2 Scheimpflug Y
FAFFIBL, AE—RE S OTEE A, e YA E O CER 307 )
(RS HRRELEDCHE PRI & L T 015, B Hh o B 22 Ak 1
4 58 3 a5 B Al B A T S R T B S AL U
PERE .

TR L VO 58 B ASUAR 5% = 4 2 B0k I 52 6 2 ' 1Y)
A B RS S ARSI D 8 R 2 = O MK HLAL 5 R GB/T
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(a) SEH BN L
(a) The internal structure of
the experimental device

7 ks R O AE B {UAR 4% = 2 S50 I 5 564 8 25 4 12

Fig.7 Arrangement of actual measurement device for three-

(b) TAEHSEURE

(b) Experimental setup at work

dimensional parameter detection of weld seam with

high-precision optical wheel library instrument

150—2011¢ F Jy 75 4 ) A7 K, IF 45 B Il 3 45 ( g
5.CYD 202100317) >, & 9 MR 45 4 S 500 &
BR2EFE MR (R B S 7« 35 B W DA Jm] A 0 o) 22 45 4%
(A B 28) MRAEAR SR WL B E A S 2
5,5 DSEFERT<0. 63 s, MR 25 A5 22 <0. 08 mm,,

*9 NiAMEPEESHNERER
Table 9 Weld parameter measurement error table

in the test report

LX) REPEAN 4 Kude g R(HIRZE
jebis Z80/ mm 25/ mm /mm
PN 2.512 2.482 -0.030
T 8.239 8.250 +0.011
) e 1 0. 005 0 -0. 005
FE(EO N
Wi 2 0.018 0 -0.018
- plbry 0. 002 0. 053 +0. 051
e ff 0. 001 0.021 +0. 020
= 0. 856 0.872 +0.016
T 10. 033 10. 050 +0.017
) e 1 0.775 0.704 -0.071
HEfE1 N
il 2 0. 801 0.816 +0. 015
Fi 0.021 0. 047 +0. 026
e ff 0. 495 0. 475 -0. 020
N 1. 005 0. 950 -0. 055
T 8. 802 8.791 -0.011
. WEi 1 0. 157 0. 167 +0.010
HEE 2 N
il 2 0.399 0.385 -0.014
F i 1.002 0.975 -0.027
e 0.011 0. 042 +0. 031
4k Max | /R{E#E2 | = 0.071 mm<0. 08 mm
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