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Fatigue Performance Study and Fatigue Life Prediction of
Self—piercing Riveting Joint of Thin Aluminum Alloy Sheet for
Automotive Covering

Zan Daqian, Kou Hongbin
(Pan Asia Technical Automotive Center Co., Ltd., Shanghai 201208)

Abstract: This article focuses on the fatigue performance of thin aluminum plate SPR riveted joint. Through a
series of physical tests on the fatigue performance of thin aluminum plate SPR joint, the fatigue life relationship under
tensile and shear loads are obtained. Based on the Rupp theory and combined with simulation method, the stress range
and fatigue life relationship under tension and shear loads are obtained. Nine parameters of Rupp constitutive model
are optimized using Excel & Hyperstudy, and a normalized S—N curve for the fatigue life of thin aluminum plate SPR
joint is constructed. The fatigue life prediction method for thin aluminum plate SPR joint is established, supporting the
forward design of thin aluminum plate SPR joint structure.

Key words: SPR of thin aluminum plate, Fatigue life, S—N curve, Normalization fitting, Fatigue
simulation prediction
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