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Measurement of full-field deformations in metal sheet welding
processes by image correlation method

HU Hao" , LIANG Jin, TANG Zheng-zong, LU Gang

(School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)
% Corresponding author, E-mail : huhaol36 @163, com

Abstract; A new three-dimensional deformation measurement method was proposed based on digital
image correlation and binocular stereovision to measure the full-field deformation in metal sheet weld-
ing processes. Firstly, an algorithm based on a seed point was proposed to provide a reliable initial
value for the least-square nonlinear optimization in the correlation matching. Then, the algorithms for
three-dimensional coordinate reconstruction, three-dimensional displacement and the strain calculation
were discussed separately. Finally, based on these algorithms and the VC+ +6. 0 platform, a welding
deformation measurement system was developed for the full-field deformation of metal sheet welding.
With self-developed image acquisition devices and a standard material testing machine, a steel standard
tensile test and a welding deformation measurement test were conducted to validate the performance of

proposed mthod. Experimental results demonstrate that the accuracy of strain measurement is not
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lower than 0. 5%, which is very close to that of a extensometer and the measured 3-D displacement

time history is reasonable. It concludes that the proposed method can satisfy the requirements of non-

contact, higher precision, and it is a more intuitive way for full-field deformation measurement during

metal sheet welding processes.

Key words: binocular vision; digital image correlation; seed matching; metal sheet welding; full-field

deformations

e

1 7

S Tl ) 3 rp— bl A AR N T
PR P BE AR R 77 AR A R e 7 I i 5 Wi AR 4
P AN RS BE MR IR MG A PERE R B R
S olk A= 7= i 3a DY B AR i Il R SR A AR
AR 0 6 T 3 A ASLRT LR, 56 0 4 B (E R T
T A0 B L T L AT DA AT R Y I 1] A3 B
S KRR AL R A A AR AR SR LB | 2
P2 AR A LA L DT BE B8 7E A8 12 7 il 114 1 3
P b St G A A vk . R MERR L DR A
T AR TE X 10 B AR B R AR D0 T 4 vy AR R 7
sty PR AR 28R ) 0 P 5 i 55 B A B2 B R 52
brE S

J 4RI B0 5 AR Sk T A IR T o i 2R H
H(E A5 40 Oy vE T R B 1R A AR 4 R R R
ARE ST — AR BAI AL 32 AR R B
PUBR Y 52 F P | e il I B ORE 2 800y sk DL s
DA R Al — 26 PR 2R A 52 i, S50 45 2R 5 52 5 AR
ZERER ., TR R, R AR R X AR R R
T I i A% A I AR 1 32 B D A, BT D 0 X
e il DX 1 72 T B AR E AT I 5T R L A% S
7R — R T e R R B A RS AR R A
4, Lindgren " 48 T — 26 H T 56 01F 45 82 B0 (E
BEADL & B B9 J7 5 A 455 Al LR X A&
£33 NIV LSRR T I 53 N1 0 S A = A 1
AR, Liu S5 — RO I AR B AR TR 4
Vo AT AR AR — R O AT
AR R I . AR XS T AR LA AR
(DR AT T2 5 4 o & 45 21 2 — D8
R DI B[] SF- X 1 A8 T L A% A5 R g — ik 2
AE T BR B g 00 e, AR xR 000 e A A 3R T R
WAL . (2) 8L X 5 2 DL R A 4 A

RS PRl v A 2 E B TR R =0
o (30 P aE I A 9 A OG0 AR T
SRR AR SR T A RS S A AR A B B L
B AR AR A IR R AR Y .

7 W A% FH > J5 5 (Digital Image Correla-
tion,DIC) 1 M. A. Sutton %8 A4R H1T5 38 5 IR
B3 F VG E A2 H IS BT >R 4 MR I R A 2 ok DN
YR A 4 Fh ATV T 28 T80 AR 0% Bk s 2 4% 37
NEAR gy %07 s B AR L R B L OIG B AT
Z BN, A SRR B A A © BN
SEI 2 G — R AR E AR F B, BT,
[ A 2L 28 W L 5 T R AR O T B 1 Ol 2 AR
eI R4, Wi E GOM 2wl i ARAMIS £
4,95 W1 CSI M F Y VIC-3D ARG 4, A s
B BT GR35 XU E S AR AR 45
JESEH T — M T & 8 AR AR R rh 2 B
D 0 73 . SR IR 2 R R WY, AR SO AT LA R
4 ) AR R A 1 AR O i R, ARG
AH b EL AT B S P 5, 2 B o AR A R AR Y — F
AT B

2 HFREBAXE

B B ORE 56 T vk J2 G E 1 6 P14 b X 7 okt
W77, SEARTEHEME 1 iR, Hh—i@ERr S
FEMR 73 b — R AE N R I B R 7E S % K&
i B DEIE 22 (s ) AL (2MA-1) % (2M
+ D R/NRYFEIE 7 R FE R L IC R b i i —
SE AR R I7 vk It 4 BERE — M OC eR B0 AT A DG 3T
B SRS E 0 S OC R B R L (2
YO NSRS D B R B Cey ) TE
T4 D e PR A5 (g e i s

TEFEAT A OC VT BE I, 726 45 AR 42 PR —
S5 RRBCHEAT TR A SR T — B e i e 5,



1638 2E K TR

% 20 &

SEEG | [ PLACE %
| ﬂx.~y,)-f(x.-}’.-)_":”‘| *g.(xr'“yr“)
Ao - =

i | | >

BT RGO 12 Jt 2 ]

Fig. 1 Schematic diagram of image correlation
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Fig. 6 Software for welding deformation measurement
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