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Effect of Clamping Conditions on CMT Spot Welding
Deformation of Aluminum Steel Sheet

BIAN Hailing, XU Sha, XING Yanfeng

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

Abstract ; Clamping conditions have a prominent effect on welding deformation. In order to obtain welding parts with less
deformation and improve welding quality, the CMT welding technology was adopted to perform spot welding test on
dissimilar metal aluminum steel sheet lap joints and the welding deformation was measured. The spot welding of
aluminium steel sheet specimens was simulated by finite element method under the same process to obtain the
deformation law of the specimens, and the reliability of welding simulation was verified by comparing with experimental
results. Finally, the response surface method was used to establish the mathematical model of clamp position, lap width
and welding deformation. The results show that welding deformation varies from small to large with the change of lap width
or clamp position; the optimal clamp position can minimize the welding deformation under different lap widths; when
setting clamp position between 40 ~63 mm and lap width between 30 ~53 mm, the welding deformation is relatively small.

Keywords : welding deformation ;clamp position ;lap width ; FEM ( finite element method) ;response surface method
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Table 1  Grade and dimension of samples
R i K/ mm i B/ mm JELBE/mm
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Figure 4  Finite element model of

aluminum steel sheet
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Figure 5 Temperature and displacement

nephograms of weldments at different times
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Figure 6 Clamp position and lap width

i A FRICERAT:, B e i L B AT B, 46
WA 7 fs o IS S A Jedf s Bl DLE Y, BE
IR AL EI O SR iR ORI B B /N A
B, H A B B /L O i, 28
Ko 4 L =60 mm BSR4 fx KA 8 250 0. 097
mm , RS T HAb A i L B AT B fe /)N, B A e £ A
A8 BRI ASIE RSB . O T e Y
IERAE, B R AT 15 Z A B A 5, AL 7 a)
0, 156 BTN AR LA S A A a3 1 H— B

0.50
045+ —= ﬁﬁ%éﬂz%&
040 — HLEIE

g 035

rgmj 030 F

% 0251

K 020+

il
0.15F
0.10 F
0.05

20 10

—
o —f}\—i .

36 46 5I0 L/é() 7I0 86 9b l(I)O
A7 FREkFELEFFORREE
Figure 7 Maximum deformation of weldments at
different clamp positions
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weldments at different lap widths
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Table 2 Maximum deformation of weldments at different clamp positions under different lap widths

— BRI &/ mm
L =40 mm L =45 mm L =50 mm L =55 mm L =60 mm L =65 mm L =70 mm L =75 mm L =80 mm
30 0.114 0.108 0.097 * 0.114 0.141 0.190 0.232 0.301 0.378
40 0.121 0.117 0.107 0.094 * 0.104 0. 150 0.192 0.259 0.340
50 0.128 0.124 0.117 0.110 0.097 " 0.118 0.153 0.216 0.289
60 0.134 0.133 0.128 0.119 0.112 0.096 * 0.115 0.172 0.240
70 0.144 0.141 0.138 0.132 0.126 0.112 0.099 * 0.127 0.170
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parameters for spot welding
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Table 4  Anovariance analysis of response surface modle
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