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Fig.1 Geometric model of pre—pressed contact
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Fig.2 Finite element model of pre—pressed contact
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Table 2 Summary of boundary conditions and loads from one to four step
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Fig.3 Pressure distribution on contact surfaces
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Fig. 4 The distribution of axial stress
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Fig.5 The distribution of contact pressure between

electrode and workpiece
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Fig.6  The distribution of pressure between workpieces
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Pre—press contact analysis of aluminum alloy resistance spot welding

WU Yan-yang'?,ZHOU Ting—-ting' ,LI Ni',LONG Shi—hui'
1.School of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074, China;2. Hubei Key
Laboratory of Chemical Equipment Intensification and Intrinsic Safety(Wuhan Institute of technology), Wuhan 430205, China

Abstract: To explore the distribution of the contact pressure and the initial conductive region in aluminum al-
loy resistance spot welding,a preloading contact axisymmetric finite element model was created by ABAQUS
software under the spherical electrode conditions, and the different electrode pressures were applied to the
model. The contact pressure curves of different contact surfaces, axial force contours on electrodes and effec-
tive plastic strain contours within workpieces were obtained in the visualization module. The finite element
analysis results show that the distribution of contact pressures in the contact area is not uniform, and the con-
tact pressures between the electrodes and the workpieces are influenced by the spherical electrode tip axial
stress distribution; the contact pressures between the workpieces are associated with material state; the con-
tact radius between the workpieces increases linearly with the increasing of electrode pressures. It illustrates
that the contact distribution can be improved by selecting different section electrodes to change the contact
area in resistance spot welding.

Keywords: aluminum alloy; resistance spot welding; ABAQUS; preloading contact
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