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Abstract: For the influences of the initial deformations of the metal sheet on the dimensional ac-
curacy of the welded structures, based on digital image correlation technology an optical detection
method was proposed to study full-field dynamic accuracy prediction of bead-on-plate welding deform-
ations. Firstly, the structural light scanning method was used to obtain the initial deformation profiles
of the welded structures, and then the welding deformation prediction was performed based on the ini-
tial deformation model. Finally, the influences of the initial deformations of the structures on the
welding deformations were studied through the ideal plate model and the initial deformation model
prediction data. The results show that the plate model based on the initial deformation structure has
higher precision in single-point dynamic and full-field static deformations compared with the ideal
structure model. Both models are saddle-shaped after welding, but the initial deformations promote
the deformations of the welding evolution processes. The initial deformations affect the longitudinal
residual compressive stress distribution, which is the root cause of different welding deformations.

Key words: dynamic deformation; metal sheet; bead-on-plate welding; initial deformation; digital
image correlation
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Fig.1 Schematic diagram of static surface scanning

S AT VSR TR S
Q235, WA N A 300 mm X200 mm X 3 mm ;{8
H 7N TIG VAR s RS HON - 150 A
HUE 13 VL3 5 mm/s, i 10 L/min, £
W BAZ 3.2 mm; 3 500 & R G 8l SR RNy
2 Wi/s, M HLAL 5o Acal600-20 gm., 4> B H N
1626 pixel X 1236 pixel, {8 & K/NH4.4 pm X 4.4
pm SRAEI ] g 60 s, ¥ AN E] 420 s, K402



TR B AT B AR — 9 DEE BN

5 &
AR L irem
7 L1 X
Pl

2 EHHERMRE
Fig.2 Schematic diagram of full-field

dynamic measurement
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Fig.3 The initial deformation profile in the direction

of plate thickness
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Fig.4 Prediction of deformation in thickness direction

by finite element method in metal sheet cooling 500 s
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Fig.5 Deformation in thickness direction by

measurement method in metal sheet cooling 500 s
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Fig.7 Curve of dynamic deformation of key points
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