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A contact finite element method for dynamic analysis of
continuous engaged gear pairs

WU Yong-jun, WANG Jian-jun
(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Based on the analysis of the characteristics for different typical meshing
states, a dynamic contact finite element analysis method, considering the variation of the en-
gaged tooth pairs, the loaded elastic deformations and the sliding friction, was presented for
the continuous engaged gear pairs. Then the dynamic transmission errors and the dynamic
contact force for three kinds of continuous engaged gear models were compared using the
presented method, and the effects of each factor on the dynamic meshing characteristics were
obtained. The results show that the presented method is effective on simulating the more ac-
tual dynamic meshing characteristics of continuous engaged gear pairs in single or double
tooth pair contact, including the pitch point impact caused by sliding friction, the meshing
impact and the time-varying meshing stiffness excitation caused by elastic deformation. The
impact force and time of the approach and recess meshing impact, the influence of the sliding
friction and tooth profile modification on dynamic meshing characteristics were also obtained

by the presented method. And the dynamic meshing characteristics gotten from the presen-

:2012-06-02
shttp: //www. cnki. net/kems/detail /11, 2297. V. 20130508. 0949. 201305. 1192 032. html
(1983—), , ,
(1956—), , N ,



l

1193

ted method is quite accordant with the characteristics of the continuous engaged gear drives

for typical meshing states.
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Fig. 1 Dynamic contact model of gear pairs
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Fig. 2 Contact areas of tooth profile
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