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Abstract

The fatigue performance of bolt-and-ball joints depends on the fatigue strength of high-strength
bolts. A large number of theoretical tests have shown that stress concentration is the main cause
of fatigue failure of high-strength bolts. This article has collected various forms of bolt threads and
found that the main factors affecting the stress concentration of the bolt include the angle of the
thread, the diameter of the bolt, the radius of the root of the thread, the pitch of the thread, the
depth of the thread, the number of turns of the thread, the thread, and the form of the gap. In this
paper, the finite element analysis software ABAQUS is used to quantitatively determine the stress
concentration factor of high-strength bolts under different thread notch forms.
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Figure 1. M30 high strength bolt size (unit: mm)
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Table 1. Summary of the dimensions of each part of different types of threads (unit: mm) [15]-[20]
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Figure 2. Modeling process
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Figure 3. Ordinary threaded bolt stress cloud
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Table 2. Summary of notch stress concentration factor of M30 high strength bolt
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