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Research on waterproof riveting for 5052 aluminum alloy sheet
based on DEFORM

Wang Duanyi
(School of Intelligence Manufacturing, Jiangsu Vocational Institute of Architectural Technology, Xuzhou 221116, China)

Abstract: For the riveting forming of two layers of 5052 aluminum alloy sheets with the thickness of 1.5 mm in the battery pack of new
energy vehicles, a new structural rivet was designed based on the waterproof requirement after riveting of sheets. Then, the sheet metal
riveting forming process was simulated based on finite element software DEFORM-2D, and the simulation results were verified by installing
the die and riveting equipment. The simulation results show that the simulation values of head penetration, residual thickness, interlocking
length between rivet and upper plate, and interlocking length between lower plate and upper plate are 0.038, 0.210, 0.526 and
0. 505 mm respectively. The relative errors between numerical simulation and experimental values are 7.89%, 7.14%, 6.08% and
12. 67% respectively. Therefore, the reliability of DEFORM simulation applied to the riveting is verified by experiments. In addition,
through simulation analysis it is known that the interlock length increases with the increasing of riveting speed and die installation width,
while it decreases with the increasing of die installation depth.
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Fig. 1  Schematic diagram of self-piercing riveting
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Fig. 2 Schematic diagram of riveting by waterproof rivet
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Fig. 3 Geometric model of riveting by waterproof rivet
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Fig. 4 True stress-true strain curve for 10B33 cold heading steel
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Fig. 5 True stress-true strain curve for AI5052 aluminium alloy
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Fig. 6 Simulation result of riveting by waterproof rivet
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Fig. 7 Physical diagram of waterproof rivets
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Fig. 8 Experimental cross-section for riveting by waterproof rivet
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Fig. 9  Air tightness test
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Fig. 12 Cross tensile test
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Fig. 13 Relationship curves between interlocking length and

die depth
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Fig. 15 Relationship curves between interlocking length and

riveting speed
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