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Welding Deformation Study of Steel and Aluminum Metal Plate
LU Jingjing, XING Yanfeng

(School of Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract; At present, there are shortcomings of welded thermal deformation, poor welding quality and low performance
in the welding of steel/aluminum dissimilar metal sheet. In this paper, the finite element method (FEM) was used to
simulate the welding thermal deformation of sheet. Through a combination of different parameters, the amount of welding
deformation was obtained in the x and y directions, after which that the effect law of welding parameters on welding
deformation was discussed. The results show that, welding current has the biggest influence on welding deformation, and
the amount of deformation in the y direction is twice as in the x direction. In addition, the multilayer and equal thickness
sheets or thinner plate parts in the upper layer were selected in manufacture, which can greatly reduce the deformation.
Therefore, taking reasonable welding parameters to reduce the value of welding distortion, is of great significance to
improve the welding quality of automobile body.

Key words : welding deformation ; dissimilar metal ; RSW ( Resistance Spot Welding) ; welding thermal deformation ; Finite
Element Method ( FEM)
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Table 1  Chemical composition of AA5754 Al %
oy Cr Cu Mn Fe Mg
AAS5754 <0.30 <0.10 <0.50 <0.40 2.60 ~3.60
KR Si Ti Zn Ni Al
AA5754 <0.40 <0.15 <0.20 <0.05 A

HUB AR R CrZeCu, JOSTHANPE 1 TR o HB A
A% R, K8 mm, A HIKFLEAR R, A5 mm, HIH)
SRITEA2 R 93 mm, UM H, 9 20 mm, AL 3 T
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Figure 1 Dimensions of electrode
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Figure 2 Axially-symmetric FEM of spot welding
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Table 2 Spot welding parameters combination of FEM

Ak BUE  RE SRR @R RN BE

F% BEl/s Ji/kN G /KA (Al s ]/ JE/mm

A1 0.2 3.8 9.0 0.4 0.2 1.0/1.5/1.0
A2 0.2 4.3 9.0 0.4 0.2 1.0/1.5/1.0
A 3 0.2 4.6 9.0 0.4 0.2  1.0/1.5/1.0
A 4 0.2 5.0 9.0 0.4 0.2 1.0/1.5/1.0
B 5 0.2 3.8 8.5 0.4 0.2  1.0/1.5/1.0
B 6 0.2 3.8 9.0 0.4 0.2 1.0/1.5/1.0
B 7 0.2 3.8 9.5 0.4 0.2 1.0/1.5/1.0
B 8 0.2 3.8 10.0 0.4 0.2  1.0/1.5/1.0
cC 9 0.2 3.8 9.0 0.2 0.2 1.0/1.5/1.0
cC 10 0.2 3.8 9.0 0.3 0.2  1.0/1.5/1.0
c 11 0.2 3.8 9.0 0.4 0.2 1.0/1.5/1.0
cC 12 0.2 3.8 9.0 0.5 0.2 1.0/1.5/1.0
D 13 0.2 3.8 9.0 0.4 0.2  1.0/1.5/1.0
D 14 0.2 3.8 9.0 0.4 0.2 1.0/1.5/1.5
D 15 0.2 3.8 9.0 0.4 0.2 1.5/1.5/1.5
D 16 0.2 3.8 9.0 0.4 0.2  1.5/1.5/1.0
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Figure 3 Welding sample model of steel/aluminum
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Figure 4 Comparison value of modeling
result and measured result
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Figure 5 Influence of electrode pressure on welding

deformation in the x and y direction
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Figure 6 Influence of welding current on welding
deformation in the x and y direction
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Figure 7 Influence of welding time on welding
deformation in the x and y direction
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