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Abstract In this paper, the finite element analysis was established by ABAQUS to analyze the forming process
of headless rivet pressed by 66° conical riveting die. Mechanical and metallographic analysis of the formed specimen
were carried out, and the results were compared with those prepared by ordinary semi—circular head rivets. The
results showed that during pressing deformation, the middle of the nail bar is thickened at the earliest forming the pier
head, after which the nail bar is squeezed evenly with the hole wall gradually. With the increase of riveting
displacement, the pull-out strength and shear strength of headless rivets elevate. Compared with the semi—circular

head rivet formed by traditional flat riveting die, the metal material flows more evenly to the nail rod in conical

riveting die, and the adiabatic shear effect on both sides of the pier head is significantly weakened.
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Tab.1 Properties of rivet and sandwich materials

opst E/GPa v plkg* m™
2A10 69 0.31 2790
2A12 71.7 0.33 2770
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Tab.2 Parameters of Johnson—Cook model

ok A/MPa B/MPa n c m

2A12 370.4 1798.7 0.73315 0.0128 1.5282

2A10 243.0 618.8 0.1981

.

0.0118 1.6190
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Fig. 1 Simulation model establishment
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Fig. 2 Headless rivet Stress cloud for displacement below 1. 5 mm
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Fig. 3 Stress cloud at different pressing displacements
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Fig. 4 Stress cloud of hole wall at different pressing displacements
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Fig.5 Pressure-displacement curve
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Fig. 6 Riveting test pieces
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Fig. 7 Mechanical strength under different displacements
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Tab.3 Mechanical strength of test pieces

JEBME RS/ mm BYVIIREE/AN BB /AN
L5 3.77 5.46
1.8 3.84 5.83
2 3.93 6.02
2.2 4.07 6.50
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Tab.4 Failure conditions of rivets under
different pressing displacements
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Tab.5 Comparison of mechanical strength

HIETIERY BYYI5R /KN P M5 B /N
S EET 4.03 6.38
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Fig. 8 Metallographic images of rivet rod structure
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Fig. 9 Metallographic images of rivet head structure
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Fig. 10  Metallographic image of shear band
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