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Research on the Process Method for Preventing Wheel Bolt Loosening in
Overhead Monorail Vehicles of Amusement Facilities

Wu Xingwang
Zhuzhou CRRC Special Equipment Technology Co., Ltd. Zhuzhou, Hunan 412001

Abstract : In the safety assurance system of large-scale amusement facilities, the reliability of the drive
wheel connection system for overhead monorail sightseeing vehicles is critical. As key connecting
components, wheel bolts are prone to issues such as reduced preload force, loosening, displacement,
or even fracture failure under prolonged vibration, cyclic loads, and improper assembly. This study
focuses on the wheel bolts of overhead monorails, systematically analyzing the mechanisms of thread
pair loosening. Based on multi-cycle monitoring data from 908 bolts across six test vehicles, the
research identifies improper coating application on mating surfaces, suboptimal tightening procedures, and
lack of post—operation re—tightening as primary contributing factors. An integrated anti—loosening solution
is proposed, emphasizing surface pretreatment, symmetrical cross—step tightening, and post—operation
re—tightening. The practical application results show that this scheme can effectively alleviate the problems
of assembly pressure and coating friction reduction, significantly improve the pre tightening force retention
performance, and reduce the bolt loosening rate to zero. It can provide practical reference for the design,
assembly, and operation of key fasteners for similar amusement facilities.

Keywords : aerial monorail vehicle; wheel bolts; anti-loosening technology; preload force; amusement
facility safety
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