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Meshing Characteristics Analysis of Two-Stage Gear Transmission

System with Backlash and (Geometric Eccentricity

GUO Xu, ZHOU Jianxing, SUN Zhanfei

(School of Mechanical Engineering, Xinjiang University, Urumqi Xinjiang 830017, China )

Abstract : Taking the two-stage gear transmission system as the research object in this paper. Establishes the
rotor finite element model considering the mass imbalance of the system, and combines it with the rolling bearing
model and gear finite element model including different load-bearing forms, considering the influence of backlash
and gear geometric eccentricity. The finite element model of two-stage gear transmission system with backlash
and geometric eccentricity was established. The inherent characteristics of the system were analyzed, and the
effects of backlash and gear geometric eccentricity on the meshing characteristics of the system were studied. The
results show that the meshing force changes dynamically with the backlash, but the frequency component does not
change. Therefore, choosing the appropriate backlash can enhance the stability of the meshing process. Reducing
the geometric eccentricity of gear can effectively restrain the fluctuation of meshing force. The appearance of
geometric eccentricity should be avoided as far as possible in the design and processing stage of gear. The results
provide a theoretical basis for dealing with the vibration and noise reduction of gear transmission system.
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