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Abstract: In order to control tooth meshing performance freely, a kind of tooth surface
topology modification method for pinion was proposed. By means of second-order surface ap-
proximation for tooth surface deviations, the tooth surface topology modification can be di-
vided into five parts: spiral angle correction, pressure angle correction, lengthwise curvature

correction, profile curvature correction and longitudinal twist correction, by changing five
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modification factors the pinion tooth surface topology can be controlled freely. On this basis.,

the modified model between tooth surface deviations and processing parameters correction

was established, and the pinion processing parameters allowing to acquire modified tooth

surface can be calculated by constructing sensitivity matrix and least squares method. The

meshing analysis for a pair of spiral bevel gears was carried out. The results demonstrate

that by selecting lengthwise curvature modification factor 0. 0001, profile curvature modifica-

tion factor 0. 0005, longitudinal twist modification factor 0. 000 3, the transmission error

magnitude is changed to —25. 60", and the contact path orientation is changed to 54. 7° after

tooth surface topology modification, and the meshing performance is improved compared

with initial result. The rolling test result agrees well with simulation result, verifying the ef-

fectiveness of modification method.

Key words:

spiral bevel gear; tooth surface topology modification; meshing analysis;

processing parameters calculation; parameters correction model
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Fig. 1 Tooth surface modification topology
3 o 6 i iy T 22 2 e B AR O A

A AT DU A RO AR B TS TE #h F 1R B
LA LR G I AN E A 2 B

e

= A i )

s o
= e

(o) I 1 HEATT 1
K2 Wm ke nihE

Fig. 2 Tooth surface second-order modification topology
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Fig. 3 Deviations between pinion original tooth surface

and modified tooth surface
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Fig. 4 Flow chart of topology modification and calculation
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Fig. 5 Tooth surface topology modification software
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Fig. 6 Meshing analysis for original tooth surfaces
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Table 3 Tooth surface topology modification factors
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Table 4 Pinion processing parameters correction
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