=] st=EA4I185S X, M 29 A H 35,2020
Transactions of Materials Processing, Vol.29, No.3, 2020
https://doi.org/10.5228/KSTP.2020.29.3.157

FeALdA S o|l28 M8 =2}

157

OIS Bl LIE HA EHH MA

0

Design Optimization of M8 Blind Rivet Nut Geometry
using Finite Element Analysis

B. Gu, J.M. Choi, S. Hong
(Received April 10, 2020 / Revised May 14, 2020 / Accepted May 15, 2020)

Abstract

Blind rivet nuts are increasingly used in automotive for the joining of sheets. Their application, however, requires
appropriate design guides to prevent catastrophic events arising from the failure of joints. In this study, the shaft shape of a
frequently used M8 blind rivet nut is optimized based on 3D numerical analysis of the blind rivet nut considering the
characteristics of thread. The thread needs to be modeled to suitably consider the fastening of the M8 bolt after the
crimping process. FE analysis showed that while the friction in the contact between crimp flange and plate has no
significant effect on the crimp geometry, shaft thickness (t) and shaft height (h) are the most significant design variables.
The parameter study including various combinations of t and h reveals that they affect the gap (the distance between the
crimped flange and the plate that develops through riveting) and the load acting on the plate. The gap is an indicator of the
tightening force. It is found that t is inversely proportional to the gap, and proportional to the load, whereas h is
proportional to the gap and inversely proportional to the load. Based on our FE analysis results, we propose the range 0.062
< t/h < 0.1 to ensure sufficient fastening (high clamping load, small gap) of the M8 blind rivet nut. The design guide for
determining the t/h ratio proposed in this study can be used for general quantitative analysis of the size and the t/h ratio of

blind rivet nuts.
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Fig. 2 Schematic of blind rivet nut fastening process
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Fig. 3 (a) Design parameters and (b) FE model of blind
rivet nut
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Table 1 Material properties of Al6061-O

Parameter Value

Young’s modulus (GPa) 68.9
Ultimate Tensile Strength (MPa) 124
Yield stress (MPa) 101.6
Poisson’s Ratio 0.33

K (MPa) 203.9

n 0.112
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Fig. 4 Fastening simulation
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Fig. 8 Comparison of gap according to various t/h

Fig. 9 For high t/h (here, 0.1), BRN and M8 bolt start to
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Fig. 10 Load for various combinations of t/h
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