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Abstract: In this paper,an efficient model for analysis of the transient contact and dynamics of
gear pairs is proposed for in-depth study on the mechanism of nonlinear dynamics of gear pairs.
This model couples the dynamic loaded tooth contact analysis (DLTCA) and the system dynamic
analysis by considering the coupling effects between gear contact characteristics and system vibra-
tion,to form a closed-loop dynamic analysis process of ‘excitation-response-feedback’. According
to the research findings,the reaction of dynamic displacement changes the contact state of tooth
surface and affects the vibrational excitation such as dynamic mesh stiffness and composite mesh
error; the increase of dynamic displacement near the resonance region may lead to total contact
loss of tooth surface, resulting in nonlinear dynamics such as response amplitude jump. Howev-
er,increasing meshing damping and helix angle weakens or eliminates the nonlinear dynamics.
Factors such as tooth surface error,modification and clearance were included in the coupling mod-

el and experiments were conducted to verify effectiveness of this model. The results show that
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the proposed model can simulate the dynamic meshing process of gear pairs more accurately,and

can be a good supplement to the current model of clearance-type nonlinear dynamics.

Keywords: dynamic loaded tooth contact analysis;gear dynamics;dynamic mesh stiffness;nonlin-

ear vibration
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Fig. 1 Lumped parameter dynamic model of a helical gear pair
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Fig. 11 Effects of tooth modification on the dynamic
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