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Fig. 1 translation and rotation dynamic model of compound planetary gear set
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Comparison of the Influences of Different Stiffness Excitations on Load Sharing

Behaviour of Compound Planetary Gear Set

ZHANG Haibo', YANG Chao’, ZHOU Xian', LIU Kefei', CAI Song’, MING Xingzu’

(1. School of Mechanical Engineering, Hubei University of Arts and Science, Xiangyang Hubei 441053, China;
2. Technology Department, Qingyan New Energy Vehicle Engineering Center ( Xiangyang ) Co., Ltd., Xiangyang Hubei
441100, China; 3. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to compare the influence weights of meshing stiffness and radial support stiffness on
epicyclic gear train load sharing behavior, a translation-torsional dynamic model of compound planetary gear train was
developed, including internal excitation such as stiffness, error and clearance. Taguchi method was used to establish
a multi-factor analysis model of uniform load to calculate the uniform load coefficient of compound planetary gear
train under the action of variable stiffness excitation. By using signal to noise ratio evaluation, analysis of variance and
comparing the gradients for each stiffness excitation, the contribution ratios of each excitation were quantified and the
stiffness excitation that determined load sharing behavior was found out. The research results indicated that different
types of stiffness excitation had very different effects on load sharing. The radial support stiffness of the center wheel,
the radial support stiffness of the planetary wheel and the meshing stiffness of all meshing pairs determined the load
sharing behavior. Reducing the amplitude of stiffness excitation can effectively improve the load sharing behavior of the
gear train.

Keywords: stiffness excitation; compound planetary gear set; Taguichi method; load sharing behavior
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