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Impacts of Sliding Friction on Planetary Gear Train Nonlinear Vibration
WEI Yiduo, LIU Kai, CUI Yahui, ZHAO Changqing
(Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048 , China)

Abstract ; In considering the interactive friction among gear teeth and the nonlinear factors of time fluctu-
ation stiffness, dynamic model of rotational planetary gear train is established. Based on the features among
gear friction ,mesh period can be divided into three segments. Impact of sliding friction, load distribution
among gear teeth coefficient, phase of planetary gear train are studied by analytical method and numerical
calculation. When the sliding friction is considered , the nonlinear dynamics of planetary gear train has fol-
lowing characteristics : the friction of amplitude is significantly effected by friction factor,the amplitude of
sun is more sensitive than others. The existence of phase of planetary gear train can improve mesh stiffness
distribution , the phase has an important influence on friction of amplitude and improves the stability of
system. Research shows that sliding friction impact of nonlinear dynamics on planetary gear train can not
be ignored espically in the case of low speed and heavy load.
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