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Influence of natural aging on properties of self-piercing riveting joint for
5A06 aluminum alloy
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Abstract: In order to study the influence of natural aging on self-plercing rievting joint, the self-piercing rievting was conducted with
5A06 aluminum alloy. From the macroscopic level, the influences of natural aging on the properties of SA06 aluminum alloy self-piercing
riveting joint were studied by tensile experiment, and from the microscopic level, the mode and mechanism of pull-out failure for joint were
analyzed. The results show that after one year of natural aging, the distortion degree of joint with the special mechanical interlock structure
reduces due to the release of its stress. The average peak load of joint decreases by 15.28% , the average failure displacement increases by
58.37% , and the average energy absorption increases by 55.92%. The stress release at different stress concentration positions of joint are
not uniform, the stress concentration release rates of the upper and lower sheets are different, which leads to different failure locations in
the two groups of experiments. After one year of natural aging treatment, the distribution of dimples at the failure point of joint is denser,
the shape is larger and deeper, the brittleness of joint decreases, and the plasticity increases.
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Fig. 1 Self-piercing riveting robot (a) and dimensions of rivet and die (b)
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Fig. 2  Load-displacement curves of joints
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Fig. 3 Average values of static mechanical parameters for joints
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Fig. 4 Failure microscopic structure of joints
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