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Dynamic characteristics of a gear system with multi-status
flexible meshing

ZHANG Wuhong, SHI Jianfei, HAN Chuang, ZHANG Huan, JIN Wuyin
(School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The flexibility of gear teeth under cyclic varying loads can induce meshing impact and nonlinear vibration of gear pairs.
Revealing the multi-state meshing characteristics and nonlinear dynamic characteristics of spur gear systems considering teeth flexi-
bility lays the foundation for the safe and reliable operation of transmission systems. Based on the cantilever beam theory and gear
meshing principles, the flexible deformation of meshing teeth is calculated, and the calculation method for flexible time-varying
meshing parameters of gear pairs is derived ; based on the contact states and loading conditions of the gear pairs, extract the charac-
teristics of multi-state flexible meshing, and a nonlinear dynamic model of the spur gear system with multi-status flexible meshing
is established; study the evolution laws of flexible time-varying meshing parameters and the distribution characteristics of flexible
deformation of gear teeth under multi-parameters correlation, and uncover the global bifurcation and chaos characteristics of the sys-
tem when the teeth flank clearance changes. The results indicate that the flexibility of the gear teeth reduces the double teeth mesh-
ing area, affects the meshing parameters and multi-status meshing characteristics of the gear system, and induces out-of-line mesh-
ing of the gear pair; the variation of teeth flank clearance causes the coexistence of periodic motions and chaotic motions, and in-

complete bifurcation under multiple initial conditions is the fundamental cause for such dynamic behavior coexistence.

Keywords: spur gear system; flexibility teeth engagement; multi-status engagement; time-varying parameters ; coexistence behavior
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Fig.1 Schematic diagram of the force on the gear tooth

5,
E2 L&Y EENE

Fig.2 Total deformation synthesis diagram
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Fig. 3 Detail diagram of the gear pairs meshing line

considering the flexibility of teeth
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Fig.4 Schematic diagram of gear contact ratio
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