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Mechanical Properties and Failure Modes of Self—Piercing Riveted
Joints Between Steel Sheets and THAS Cast Aluminum Alloy
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Abstract: To investigate the mechanical properties and failure modes of Self-Piercing Riveted (SPR) joints
between steel sheets of varying strength grades and THAS cast aluminum alloy, quasi-static comparative tests are
conducted under different overlap configurations and loading conditions. The results indicate that sound SPR joint
quality is achieved through appropriate process design and optimized rivet—die selection, with the minimum residual
bottom thickness and left/right interlock values remaining within acceptable limits. For qualified SPR joints, the peak
loads under cross—tension, combined shear—tension, cross—tension peeling, and lap—shear loading conditions all
increase with rising steel sheet strength, while the dominant failure mode transitions progressively from steel-side
failure to aluminum-side failure. Under cross—tension loading, the peak load follows a descending order: pure cross—
tension, combined shear—tension, and cross—tension peeling. Additionally, the lap—shear strength of single-rivet joints
with linear overlap exceeds that of spot—welded joints employing steel sheets of equivalent grade.
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