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Stress Concentration Analysis for Bolt and Nut Joints
Using Finite Element Method
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Synopsis:

Although bolt-nut joints have long using history, it is reported that failures
usually happen at the root of the first bolt thread where the maximum stress
concentration occurs. Several methods have been proposed to reduce the stress
concentration through improving the profile of bolts and nuts. However, the
mechanism has been unclear yet. In this study, first the fastening conditions of bolt
and nut are simulated by finite element method (FEM). The stress concentration
factors got by FEM and body force method (BFM) are discussed in order to get the
high-precision research method. Then the effects on stress concentration factor are
analyzed evidently. And lastly, the bolt-nut joints with tapered threads are studied
with the high-precision finite element method. As the result, the optimums
geometrical conditions are decided and stress concentration can be reduced 20%.
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Table 1 Comparison of FEM and BFM on stress
concentration factor /G

60° V Notch
ah Kirrst | Kiveat | Horrae / HKoreal
=0 (z0.01) | 4.094 | 4.051 0.989
0.5 2.770 | 2.741 0.989
0.613 (M12) | 2.572 | 2.545 0.989
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Table 2 Maximum K; and dimensions

M1.6 | M12 | M64
Zo/D | 0.066 | 0.043 | 0.027
2a/D | 0.279 | 0.181 | 0.116
2D | 0.455 | 0.296 | 0.189
K 3.722 | 4.277 | 5.816
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Fig4 Schematic illustration showing threads shape
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