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Fig.1 Structure diagram of planetary speed reducer

R1 TEAREHNRFRITSH

Tab.1 Design parameters of planetary gear transmission
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Fig.2 Dynamic model of planetary gear transmission system
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Fig.3 Schematic diagram of the geometric relationship of

the components of the planetary gear train
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Fig.4 Dynamic characteristics of unmodified planetary gear transmission system
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Dynamic characteristics of planetary gear transmission system with
tooth profile modification

MO Shuai'*, LIU Zhi-peng”, LUO Bing-rui*, CEN Guo-jian®, XU Jia-ke’

(1.School of Mechanical Engineering, Guangxi University, Nanning 530004, China; 2.School of Mechanical Engineering,
Tiangong University, Tianjin 300387, China; 3.Ningbo Zhongda Leader Transmission Equipment Co., Ltd.,
Ningbo 315301, China; 4.State Key Laboratory of Digital Manufacturing Equipment and Technology,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to meet the requirements of high transmission efficiency and low noise in the planetary gear transmission sys-
tem, the bending-torsion-shaft coupling power of helical planetary gear transmission system was established by employing the
lumped parameter method, with considerations for eccentricity error and installation error. Using the fourth-order Runge-Kutta
method to solve the dynamic equation, the dynamic characteristics of the planetary gear, such as the dynamic meshing force, dy-
namic transmission error, and dynamic load coefficient, were obtained. Based on this, the planetary gear modification research is
carried out, and the tooth profile modification is established. Upon establishing the tooth surface equation and the dynamic equation
that takes tooth surface modification into account, an analysis was conducted on the dynamic characteristics corresponding to vary-
ing degrees of modification. The research results show that with the increase of the modification amount, the dynamic meshing
force, dynamic transmission error and dynamic load coefficient of the planetary gear all decrease to varying degrees, and then in-
crease after reaching the lowest value. Performance testing of the entire machine revealed a reduction in vibration and noise of the
planetary reducer, as well as an improvement in transmission performance providing theoretical support for the design of vibration

reduction, noise reduction and transmission efficiency improvement of the planetary gear transmission system.
Key words: planetary gear transmission system ; gear modification;dynamic meshing force ;dynamic transmission error
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