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Abstract

In order to study the constant amplitude fatigue performance of high-strength bolts under bending
and shear, this paper used a new type of H-shaped beam to square tube column joint as the carrier,
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carried out 9 groups of constant amplitude fatigue tests on 10.9 and M20 high-strength bolts which
are commonly used in assembled steel structure buildings with the help of AMSLER fatigue testing
machine. The stress-life curve was obtained by fitting the fatigue data and the fatigue design method
was established. Finally, the morphological characteristics of fatigue source zone, extension zone and
transient zone of high-strength bolt were analyzed, and the fatigue failure mechanism was revealed.
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Figure 1. New type prefabricated column-based joint
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Figure 2. Loading device of fatigue test
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Table 1. Constant amplitude fatigue test results
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. JnE R 71(Mpa) hn#k B F71E (Mpa) INWALEA TEIR IR EL
e = .
O o & Ac lg(Ac) P N (x10%) lg(N)
12 517 52 284 465 2.667 0.10 8.750 4.942
16 517 52 284 465 2.667 0.10 9.480 4977
18 517 52 284 465 2.667 0.10 4,730 4.675
17 517 52 284 465 2.667 0.10 9.260 4.967
517 52 284 465 2.667 0.10
19 4.100 4.613
465 52 258 413 2.616 0.11
33 310 52 181 258 2.412 0.17 56.010 5.748
25 310 52 181 258 2.412 0.17 61.070 5.786
29 310 52 181 258 2412 0.17 81.260 5.910
38 310 52 181 258 2.412 0.17 38.270 5.583
39 310 52 181 258 2.412 0.17 53.670 5.730
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Figure 3. S-N curve of constant amplitude fatigue for M20 high-strength bolt
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Figure 4. Comparison of S-N curves of M20 high-strength bolts
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Figure 5. Real picture of high-strength bolt after damage
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Figure 6. The fracture of M20 high-strength bolt
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