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Mechanical properties of self-piercing riveted joint for Mg-Al dissimilar alloys
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Abstract: Magnesium alloy have great potential and application space in lightweight manufacturing of car body. Therefore, AZ31B mag-
nesium alloy and 5083 aluminum alloy thin plates with different thicknesses for the self-piercing riveting were selected, and the static
properties and microstructure of joints were analyzed by tensile test and scanning electron microscopy (SEM) test. The results show that
the self-pierce riveting can achieve effective connection between AZ31B magnesium alloy and 5083 aluminum alloy thin plates. The overall
mechanical properties of the self-piercing riveting joints with uniform plate thickness are optimal. The failure mode of the self-piercing riv-
eting joints with smaller magnesium plate thickness is the fracture of upper plate, and the failure mode of the other two sets of the self-
piercing riveting joints is the pulling off of lower plate. The fracture surface of the self-piercing riveting joints with three different magnesi-
um plate thicknesses shows brittle fracture morphology.
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Table 2 Mechanical properties of sheet materials
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Fig. 1 Self-piercing riveting test

(a) Self-piercing riveting robot
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Fig.2 Forming quality of joints
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Fig. 3 Load-displacement curves of different joints
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Fig. 4 Comparison mechanical property parameters for different joints

(a) Mean value of peak load (b) Mean value of failure displacement  (c¢) Mean value of energy absorption
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Fig. 5 Failure modes of different joints
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Fig. 6 SEM analysis results of upper plate fracture failure for SMA joints
(a) Macro morphology of upper plate fracture ~ (b) Edge area I ~ (c¢) Middle area II
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Fig. 7 SEM analysis results of lower plate pull-out failure for SMB joint

(a) Macro morphology of fracture ~ (b) Microcrack area  (c¢) Step morphology area  (d) Tearing ridge
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Fig. 8 SEM analysis results of lower plate pull-out failure for SMC joint

(a) Macro morphology of pull-out failure position for lower plate
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