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Optimization Research on Gear Meshing Noise Reduction of Overhead
Gear Track Amusement Facilities

Wu Xingwang
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Abstract : As the core transportation tool for theme parks and scenic areas' cultural and tourism equipment,
the comfort and quality of the overhead rack car are directly limited by the noise level of the rack
transmission system. This article focuses on the problem of excessive noise in the transmission of
a certain type of overhead rack car during actual operation. Through on-site noise testing, spectral
feature analysis, and orthogonal experimental design, the influence of key parameters such as tooth
thickness and pitch circle diameter on meshing noise is systematically studied. The research results
show that the comprehensive optimization scheme of reducing the tooth thickness by 0.5 mm and
increasing the pitch circle diameter by 4 mm reduces the meshing noise in the full speed range (1-15
km/h) by 10.2-11.5 dB (A), and the highest noise value is controlled within 78.67 dB (A), meeting the
requirements of the "Safety Code for Amusement Facilities" (GB 8408-2025). This article reveals the
synergistic effect of multiple mechanisms in noise reduction from the perspectives of contact mechanics
and vibration modes, and verifies the durability and engineering feasibility of the optimization scheme.
The research results have been fully applied on 15 sets of overhead rack and pinion cars in a certain
amusement park, providing quantitative basis and technical support for the low-noise design of the
rack and pinion transmission system of amusement facilities.

Keywords : overhead gear rail car; gear rail transmission; meshing noise; tooth shape optimization;
orthogonal experiment; noise control
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