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Abstract: High-strength bolts in prefabricated buildings have become the main connection method due
to their convenient construction and excellent mechanical properties. In order to study the influence of
pre-tension on the fatigue performance and fatigue failure mechanism of high strength bolts for steel struc-
ture, the fatigue test was carried out by MTS Landmark370. 50 servo hydraulic fatigue testing machine.
The constant amplitude fatigue test data of 25 M24 high strength bolts were obtained, and the fatigue frac-
ture was analyzed by scanning electron microscopy. The results showed that the bolt basically breaks at
the bottom of the thread at the bite of the screw and nut under full pre-tension. Compared with the fatigue
fracture of high strength bolt without pre-tension, the proportion of the instantaneous fracture area of the
fatigue fracture under pre-tension was relatively large, the fatigue source was relatively single, and the
dimples in the instantaneous fracture area were dense but relatively small. The fatigue failure mechanism
of bolt under pre-tension was revealed, and the fatigue design method of M24 high strength bolt was
established.
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Table 1 Test material properties of M24 high-strength bolts

- 3% JiE /M Pa gi’ﬁfﬁi/(}f’{ 5% -
Ty Tos o, o, E
M24-1 1008.4 1084.4 208.9
M24-2 1040 1029 1117.8 1106.5 209.1 207.9 13.4 423
M24-3 1038.6 1117.2 205.6
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Table 2 Loading grades and effective test results of high—strength bolts in axial tension fatigue test

5 Tk i 71 /MPa Jval ﬁiﬂf\zﬁz oy Jngk R; J1/MPa vl TR R AL
o, o Ac/MPa N/I10* R o, o, Ao/MPa NI0* IR
M24-1 400 240 160 510.001 M24-14 550 330 220 20.568
M24-2 400 240 160 510.001 M24-15 550 330 220 19.633
M24-3 475 285 190 227.348 M24-16 550 330 220 37.024
M24-4 475 285 190 235.228 M24-17 550 330 220 45.727
M24-5 485 291 194 75.138 M24-18 550 330 220 45.727
M24-6 500 300 200 122.139 M24-19 550 330 220 64.228
M24-7 500 300 200 129.840 M24-20 550 330 220 64.228
M24-8 5125 307.5 205 154.663 M24-21 550 330 220 44.144
M24-9 515 309 206 49.219 M24-22 575 345 230 28.242
M24-10 515 309 206 49.219 M24-23 575 345 230 28.242
M24-11 525 315 210 53.594 M24-24 600 360 240 19.519
M24-12 525 315 210 56.735 M24-25 600 360 240 21.478
M24-13 550 330 220 15.356
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Fig.5 Failure mode of high—strength bolts in this test
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