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Abstract: This paper proposes the design of hybrid transmission error (HTE) of spiral bevel
gears to reduce the noise caused by high order frequency of loaded transmission errors. The local
synthetic parameters with minimum fluctuation of loaded transmission error (LTE) and
symmetry of geometric transmission error under working load were determined through
optimization to obtain the machine-tool setting for spiral bevel gears. The pinion rotation angle
and transmission error amplitude of symmetric parabola transmission error (PTE) at five key
points were calculated through tooth contact analysis (TCA) to determine the harmonic function
expression within a meshing period; the higher order parabolic coefficients of transmission error
curves on both sides of the harmonic function were calculated according to the condition of
continuous tangent at the meshing transfer point; the basic roll ratio and high order modified
coefficient of pinion, corresponding to three-segment transmission error, were obtained by using
reverse tooth contact analysis method. The numerical results show that stable meshing among
tooth pairs can be realized and the meshing impact can be reduced under an intersection angle of
180° at transfer points under light loads; the high-frequency amplitude of the loaded transmission
error can be reduced by the composite transmission error design under the working load. The gear

grinding of compound transmission error can be realized by setting the high order modified roll
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coefficient of three-segment transmission error.
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meshing stability
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Fig. 1 Local synthesis parameters
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