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Abstract

In this paper, the shear and fatigue properties of electromagnetic riveting joints were studied for
2A10 aluminum rivets and ZL114A cast aluminum sheets commonly used in aerospace. The shear
test results showed that the maximum shear load of electromagnetic riveted joints with aluminum
alloy rivets of 4 mm diameter was about 3.5 kN. The failure position was at the junction of two
sheets on rivet rod. The fatigue test results showed that the failure mode of the specimens was the
fracture on the rivet rod, which was similar to the shear failure mode. In the failure process, fati-
gue crack initiated from the edge of rivet rod, and brittle fracture occurred when fatigue crack ex-
tended to one third of rivet rod. In addition, the fatigue data were analyzed statistically, and the
fatigue life under different reliability levels was obtained. It could provide design reference for the
application of electromagnetic riveted joints.
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Figure 1. Schematic of dimensions for the riveted specimen
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Figure 2. Principle and equipment of electromagnetic riveting
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Figure 3. Results of shear tests
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Table 2. Fatigue test results of electromagnetic riveted joints
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Figure 4. Weibull distribution probability diagram
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Table 3. Weibull distribution parameter results
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Figure 5. S-N curves at different reliability levels
5. FEIFTFEEKFETHI S-N Bz

(@) B A7k F 55% (b) Ri717KF 60%

(c) BRI 65% (d) RiF7KF 70%

Figure 6. Fatigue failure modes of electromagnetic riveted joints
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Figure 7. Fatigue fracture of electromagnetic riveted joint
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