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Study on Crack Propagation Behavior and Process Optimization
in Die—Cast Aluminum Alloy Self-Piercing Riveted Joints

Sun Zhiqiang, Qi Jingyuan, Li Xupeng, Li Zhuoyi, Wang Xiang, Chen Yichang
(BYD Industries Co., Ltd., Shenzhen 518000)

Abstract: To address the cracking problem during Self-Piercing riveting (SPR) on AlSilOMnMg die—cast

aluminum shock towers, a combined experimental and numerical approach is employed to investigate crack initiation

and propagation behavior. Optimization is conducted from 3 perspectives: the riveting process, material composition,

and die—casting process. The results indicate that riveting cracking is induced by the tensile siress in the lower sheet

and the compressive stress in the adjacent region, while the low elongation and porosity defects of the cast aluminum

make it prone to crack initiation. A contoured riveting die reduces plastic deformation and tensile stress; Sr

modification treatment optimizes the eutectic Si morphology and increases elongation; and optimizing the runner,

overflow, and die temperature reduces casting defects, thereby lowering the cracking risk.
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