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Design and Analysis of Spiral Bevel Gears with Large Contact Ratio
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(Key Laboratory of Road Construction Technology and Equipment of MOE, Chang’an University, Xi’an 710064, China)

Abstract: In order to improve the meshing performance of spiral bevel gears, this paper proposes
a design method of large contact ratio with contact path along tooth width. The auxiliary tooth
surface of pinion is generated by using the wheel as the imaginary shaping and presetting the
symmetric parabolic function of transmission error. The modification along contact path is firstly
calculated, and then the modification of grid points on the tooth surface along contact lines is
obtained according to the elastic deformation under light-load condition and the major semi-axis of
the contact ellipse, superimposing both modifications on the auxiliary tooth surface of pinion to
obtain the target tooth surface of the pinion. Finally, the machine-tool settings corresponding to
the target tooth surface of the pinion are solved by the genetic algorithm. The numerical example
shows that a large contact ratio can be obtained by designing the contact path along the tooth
width, and the contact ratio is only related to the tooth width; the contact path along mid line of
tooth width provides better meshing performance than along pitch line, which can avoid early
edge contact. The tooth contact pattern is distributed along the tooth width direction, so as to
avoid internal diagonal contact and reduce the relative sliding velocity between the meshing tooth
surfaces, the tooth contact pattern moves along tooth height direction under the assemble errors.
Keywords: spiral bevel gears; large contact ratio; tooth contact pattern; relative velocity; tooth
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