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Abstract: Taking the self-piercing riveting of 6082 aluminum alloy as the research object, the fa-
tigue crack propagation mechanism and fretting wear behavior of the joints were studied by tensile
tests, fatigue tests and scanning electron microscopy. The results show that compared to the 0° and
45°, the joint has the best static mechanics properties under the loading angle of 90°. Under the same
load level, the fatigue life of the joints increases with the increase of the loading angles. Under high-
cycle fatigue, the joints fail by cracking of the lower plate, while under low-cycle fatigue, the joints
fail by cracking of the upper plate and rivet fracture. Fretting wear affects the location and propagation
path of the fatigue crack initiation in the joints, and the loading angles of the joints affect the fretting
wear in different areas of the joints, Under the loading angle of 90°, the fretting wear in the contact
areas between rivet head and upper plate is the most serious. Under the loading angle of 0°, the fret-
ting wear in the contact areas between lower plate and surface of the rivet leg is the most serious.
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Fig.1 Dimensions of rivet, die and sheets
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Fig.2 Schematic diagram of joint connection form

and loading at different angles
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Fig.3 Joint test fixture underdifferent loading angles
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Fig.4 The load-displacement curves of the joint

under different loading angles
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Fig.5 Static failure modes under different loading angles
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Fig.6 Fatigue life curves under different

loading angles
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Fig.7 Schematic diagram of joint fatigue stress
under different loading angles
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Fig.8 Double logarithmic curve of fatigue load and

life under different loading angles
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Fig.9 Schematic diagram of different fatigue

failure modes
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Fig.10 Macro diagram of typical failure mode fracture
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Fig.11 Schematic diagram for fatigue failure site

and crack growth path
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the edge of the button
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Fig.15 Joint fracture analysis of upper sheet
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Fig.17 Macro and micro diagram of C area of lower sheet fracture under 0° loading angle
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Fig.18 Macro and micro diagram of B area of upper sheet fracture under 90° loading angle
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Fig.19 Macro and micro diagram of C area of lower sheet fracture under 90° loading angle
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Fig.20 Fretting wear area of rivets under different loading angles
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