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NONLINEAR DYNAMICS OF
PLANETARY GEAR TRANSMISSION
BY HARMONIC BALANCE METHOD

' BASED ON DFT

Sun Tao  Hu Haiyan
{(Nanjing University of Aeronautics and Astronautics)

Abstract: Gear transmission is bound to have some backlash
(clearance), which may be either designed to provide better
lubrication or due to manufacturing errors and wear, ‘while
nonlinear dynamics studies on planetary gear system subjected
to clearances are very limited. A lateral~torsional coupled non-
linear dynamic model of a planetary gear Systemn with multiple
backlash, time-varying mesh stiffhiess, error excitation and sun-

gear shaft compliance is constructed, To solve the resuited
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equations, a numerical harmonic balance method is developed are observed, The study yields some guidelines to be instr-
based on discrete Fourier transform (DFT) and inverse discrete mental to further nonlinear studies of planetary transmission.
Fourier transform (IDFT). This method is applicable for general Key words: Planetary gear drive

periodic steady responses of time-varying periodic systems with Non-linear vibration

multiple harmonic, even superharmonic and subharmonic solu- Gear dynamics

tions included., As an example, nonlinear frequency response Method of harmonic balancing

characteristics of a 2K—H planetary gear system is obtained by Discrete Fourier transform

employing the developed method. Some typical nonlinear phe- e, g B 197 Sl MR FIAATREREN
nomena such as jump discontinuities and multi-valued solutions = Ean el REEAE, Ak, BERERAPTS A,

B e e R A
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