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Fig.1 Resistance spot welding simulation model
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Fig. 2 Thermo-physical and mechanical properties of electrode and base metals: (a) Resistivity; (b) Heat conductivity;

(c) Specific heat; (d) Thermal expansion
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Fig. 7 Change of current density in workpiece with time: (a) 10 ms; (b) 15 ms; (c) 25 ms
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contact resistance modeling in resistance spot welding[J].
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Influence of electrode shape on resistance spot welding joint
morphology of dissimilar unequal thickness aluminum alloys

MAO Zhen-dong', KAN Ying’, HAN Xiao-hui', CHEN Huai-ning®, LI Shuai-zhen'

(1. CRRC Qingdao Sifang Co., Ltd., Qingdao 266111, China;
2. CAS Key Laboratory of Nuclear Materials and Safety Assessment,
Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: In order to accurately predict the nugget size and surface morphology of the resistance spot welded
dissimilar unequal thickness aluminum alloy joint, a finite element model was established. The dynamic contact
between the electrode and the workpieces and the influence of mechanical behavior of the workpieces on the
contact resistivity were considered in the model. The nugget formation mechanism of the aluminum alloy during
resistance spot welding and the influence of corner radius of the electrode on the joint were analyzed. The
calculated results show that the initial nugget forms at the edge of the weld point, then propagates to the center.
With the welding time increasing, the cross section of the nugget changes from generally elliptical to square.
Besides, the nugget size, the indentation depth and pile-up height increase with the corner radius of the electrode
increasing. The effectiveness of the numerical model was verified by comparing the calculated result with
experimental result.

Key words: aluminum alloy; resistance spot welding; numerical simulation; nugget shape; surface morphology
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