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Calculation of Meshing Efficiency for Spiral Bevel Gears under
the Condition of Mixed Elastohydrodynamic Lubrication

Gu Jiangong Fang Zongde Su Jinzhan Shen Yunbo
(School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract

The average sliding friction coefficient was derived in the mixed elastohydrodynamic lubrication
state, with complete elastohydrodynamic and boundary lubrication. Based on the geometry and load
contact characteristics of spiral bevel gears, the sliding friction power loss of each point on the long axis of
the instantaneous contact ellipse was calculated. Meanwhile, the function of sliding friction power loss in
a meshing period was established. The meshing efficiency of spiral bevel gears was calculated by
integrating the function under the condition of mixed elastohydrodynamic lubrication. This algorithm was
demonstrated to be correct and precise compared with Gleason corporation’s method of calculating the
meshing efficiency of bevel gears.
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Fig. 1 Discrete point on the long axis of

instantaneous contact ellipse
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Tab.1 Dimension of the gears
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Fig.2 Power loss curve of sliding friction
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Fig.3 Meshing efficiency curves under the

different rotating speeds
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Fig.4 Meshing efficiency curves under different torques
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