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Fig.1 Simplified model of restrain gear system with clearance
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Fig.4 Stable and unstable mainfold of perturbed system
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GLOBAL DYNAMIC ANALYSIS OF GEAR VIBRATION SYSTEM
WITH CLEARANCE "

Zhang Sijin"  Wang Jinye Wen Guilin
(College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China)

Abstract In order to study the stability and bifurcation conditions of global and periodic motion for impact gear
system with clearance, the single-degree-of-freedom nonlinear dynamic model of drive gear wheel is established.
The non-smooth Melnikov's theory is applied to study the global bifurcation condition of the heteroclinic orbits.
The solutions of each piecewise differential equation are then solved, and each switch surface can be served as
Poincaré section. Meanwhile, the method of the combined mapping is applied to analyze the periodic motion of
the system. Finally, the motion states and bifurcation characteristics of the system are obtained under different
parameters by numerical simulation, and the effectiveness of Melnikov method for analyzing non-smooth piecewise

system can be verified.

Key words gear system, Poincaré mapping, global/periodic motion,  heteroclinic orbits,  Melnikov

method
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