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The Relationship of Tooth Surface Geometry and Contact Stress

for Face-Gear Driving

Ren Xingli> He Guoqi, Shu Taoliang
('School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Studies the principal curvature and the main direction of point contact face-gear driving, as well as the two
main values of induced normal curvature for face-gear driving, discusses the factors affecting the curvature of tooth and
tooth surface induced normal curvature, and conducts simulation analysis on the influences which the tooth surface
contact stress distribution and the main geometric parameters have on the contact stress. The results show that the
geometric features of tooth surface have a major impact on the performance of face-gear driving, and in order to reduce the
contact stress of tooth surface, it should use more teeth, larger modulus, larger pressure angle and smaller tooth number
difference in the application of face-gear drive.
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Fig. 1 The processing scheme of a face-gear
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Fig. 3 The tooth surface contacting trajectory simulation

of 40-tooth face-gears meshing
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Fig. 4 The simulation of tooth surface contacting
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trajectory and contacting area for
100-tooth face-gears meshing
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Fig. 5 The influences of tooth number and gear ratio on

tooth surface induced curvature
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Fig. 6
and contacting area for 40-tooth face-gears meshing
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Fig. 7 The three-dimensional model of face-gear meshing
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Fig. 8 The finite element analysis grid model of face-gear driving
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in the direction of face depth
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Fig. 12 The stress distribution in the direction of tooth depth
in the process of face-gear meshing
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Fig. 13 The distribution of tooth surface contact stress

in the process of face-gear meshing
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