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Reliability Assessment of Bolt Connections in Integrated Aluminum
Alloy Frames

Hui Yilong, Zhai Long,Song Yingying, Hao Binbin
(CITIC Dicastal Co., Ltd., Qinhuangdao 066011)

Abstract: To evaluate the bolt-connection reliability of the integrated aluminum alloy frame for commercial
vehicles, this study adopts a systematic method including torque statistics after fatigue test, Brinell hardness test of
mounting surfaces, ultimate torque verification test of threaded connection pairs, and anti-loosening test under road load
spectrum. The results show that after 1.5x10° cycles of sinusoidal fatigue loading, the residual-torque retention rates of
all critical connection points are higher than 70%; the hardness of mounting surfaces ranges from 65 to 115 HBW with
uneven distribution and an average value of about 86.5 HBW. The equivalent Brinell hardness is converted from test
data obtained using an impact ball with a diameter of 3 mm and an impact energy of 11 mJ, and the connection point
of the lower control arm has the lowest hardness; the safety factors for M12~M18 bolt connections are no less than
1.55; under road-load-spectrum loading, the maximum attenuation rates of torque and axial force are 15.3% and 14.9%,
respectively.

Key words: Integrated aluminum alloy frame, Bolt connection reliability, Residual torque, Hardness
measurement, Loosening resistance test
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