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Simulation and experimental research on blind rivets for plate nuts
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Abstract: Aimed at the problems that the load bearing capacity of blind rivets for plate nuts was weak after riveting, and the bulge of rivet
sleeve was prone to cracking, which affected the riveting qualification rate, the mechanical law for the blind rivets and the damage situa-
tion for the bulge of rivet sleeve were explored by the method of combining simulation with experiment. For 100° small countersunk head
blind rivets for plate nuts, the model for installation simulation, tensile simulation and shear simulation was established by the finite ele-
ment simulation software DEFORM-3D, and the influence law of rivet structure sizes on tensile resistance force was explored. Then, the
optimal extension length of rivet sleeve for each type of blind rivets for plate nuts was obtained, and it was determined that the tensile re-
sistance force of rivet was inversely proportional to the inner diameter of rivet sleeve and directly proportional to the diameter of rivet rod
head. Furthermore, the relationship between the wall thickness of rivet sleeve and the maximum principle stress at the bulge position of rivet
sleeve was explored by using the inner diameter of rivet sleeve and the diameter of rivet rod head, and the possible failure phenomenon of the
rivet sleeve was predicted. Finally, through the corresponding experiments, the rationality of the finite element simulation model was verified.
Thus, the related research provides a reference for improving the riveting qualification rate and development of blind rivets for plate nuts.
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Table 1 Performance parameters of rivet sleeve and rivet rod
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Fig. 1 Curves of true stress-true strain
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Fig. 3  Curves of load-displacement for tensile simulation and

shear simulation
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Table 2 Relation between extension length of rivet sleeve and

tensile resistance force

ETEM K B/ mm 0.50 0.60 0.70 0.85 1.00
YihiF/N 653 726 791 861 1180
ETEM K B/ mm 115 1.30 1.45 1.60 1.66
b Ji/N 1010 975 1090 1200 1110
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Table 3 Relation between inner diameter of rivet sleeve and

tensile resistance force

ETE N/ mm @1.60 @1.70 P1.80 P1.85 P1.90

PLpi /N 1280 1210 903 743 370
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Table 4 Relation between diameter of rivet rod head and
tensile resistance force
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Fig. 5 Installation experiment
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Table 5 Comparison of bulge parameters for rivet sleeve (mm)
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Fig. 6 Curves of tensile load-displacement for rivet
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