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distribution on the tooth surface at different rotational speeds
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Study on the meshing surface temperature field of polymer gears under
different operating conditions

LI Qianmeng' XU Hualong” LI Donglong'
(1. School of Mechanical Engineering, Yangzhou University, Yangzhou 225000, China)
(2. China Automotive Engineering Research Institute Co., Ltd., Chongqing 400000, China)

Abstract: [Objective] Polymer gears are widely used due to their lightweight, corrosion resistance, and noise reduction
properties. However, their thermal behavior during meshing under complex operating conditions remains insufficiently
understood. This study aims to investigate the specific effects of operating conditions and surface roughness on the maximum
pressure and temperature rise of the gear tooth surface by coupling thermo-viscoelastic theory with a gear dynamic contact
model to provide a basis for design and performance evaluation. [Methods] A thermo-viscoelastic contact model for polymer
gears was established. By adjusting operating conditions and incorporating surface roughness factors, simulations were
conducted to evaluate the influence of gear rotational speed, load, and surface topography parameters (specifically wavelength
and amplitude) on the maximum tooth surface pressure and temperature rise. [Results] The results indicate that gear speed and
load significantly affect the maximum temperature rise of the tooth surface. Surface topography exhibits distinct regulatory
effects on the meshing pressure and temperature: wavelength shows a negative correlation with pressure, while amplitude shows
a positive correlation. The developed model effectively simulates the distribution of pressure and surface temperature under
various surface conditions, which is of great significance for optimizing the design and service performance of polymer gears.

Key words: Polymer gear; Thermo-viscoelastic coupling effect; Gear dynamic performance; Surface roughness
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