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Formation mechanism of electrode pitting
in resistance spot welding of aluminum alloys

CHANG Baohua', DU Dong', Y. Zhou?, 1. Lum’
(1. Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China;
2. Department of Mechanical Engineering, University of Waterloo,

Waterloo, Ontario, N2L 3G1, Canada)

Abstract: A finite element analysis model was constructed to simulate resistance spot welding process of aluminum al-
loys. The variation of contact radius, the distribution of stress, the current density and temperature at the electrode tip
surface were calculated. The results show that during welding process the contact radius increases gradually, the highest
temperature is always located at the center of the electrode tip surface, while the electrode stress and current density both
concentrate at the edge of contact region. Experiments indicate that the initial pitting is in a ring form with a radius pretty
close to the radius of the contact region. It is deduced that the ring form pitting can be attributed to the significant stress
concentration at the periphery of contact region. To prevent pitting from occurrence and improve electrode life, the appro-
priate electrode design should mitigate the stress concentration at the electrode/ workpiece interface.
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