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Active design of face gear drive for modifying ease-off topology flank
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Abstract: A method to redesign ease-off topology surfaces of pinion and face gear with
given meshing performance was proposed to improve the meshing performances of face gear
drives with small number of machining parameters. The face gear could be manufactured
through shaping, and‘the pre-designed transmission errors could determine the relationship
between the rotation angle of the shaper and the rotation angle of the face gear, thereby
forming ease-off topology flank of the face gear. And then the ease-off topology flank of the
pinion was calculated according to the location and direction of the pre-designed contact path
and the pre-designed size of contact ellipse; finally, a grinding method of conjugation of
point contact was used to obtain the ease-off topology flank of the pinion, while the linear
equations between machining parameters and calculated ease-off topology flank of the pinion
were deduced. The results show that, the transmission error and contact path simulated by
tooth contact analysis (TCA) were the same as the pre-designed transmission error and con-
tact path, with the difference between the length of contact ellipse simulated by TCA and
the length of pre-designed contact ellipse from 0. 1752 mm to 1. 16 mm.
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Table 2 Polynomial coefficients q; of machining parameters c; of pinion
k
J
1 2 3 4 5 6 7

1 —98.9053 29.1665 52.5185 21.8077 6.0819 0.2170 0.0021

2 3.0994 0.3150 —0.0279 —0.1789 —0.0528 —0.0343 —0.0007

3 0.0034 —0.0047 0. 0003 —0.0002 0. 0003 —0.0000 0.0001
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