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STUDY ON GLOBAL DYNAMIC CHARACTERISTIC OF
TWO-DEGREES-OF-FREEDOM GEAR TRANSMISSION SYSTEM °

Zhou Du’ Li Gaolei Wu Xin
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Yue Yuan

Abstract The existence of tooth-side backlash in gear transmission system induces rich nonlinear dynamical be-
haviors. Considering the nonlinear dynamic model of a two-degrees-of-freedom gear transmission system, the bi-
furcation and chaos of the system were analyzed by using the simple cell mapping method. Firstly, the global
characteristics of the nonlinear gear system were analyzed, and the attractor and attracting domain were obtained.
The results show that, with changing excitation frequency, the system exhibits coexistence of multi-periodic solu-
tions and coexistence of periodic and chaotic motions. Furthermore, the phase diagram of the trajectory of the sys-
tem was compared with that of the Poincaré section. It is shown that, under different initial conditions, the system
presents different periodic or chaotic motions. Therefore, based on the numerical results by the simple cell map-

ping method, ideal system responses, such as periodic motions, can be realized by reasonably selecting the initial

conditions, when certain parameters make the system undergoes complicated responses.

Key words backlash, gear transmission system, bifurcation, chaos, simple cell mapping, global analysis
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