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Abstract: To improve the meshing performance of spiral bevel gear, a novel wave tooth
surface design method was proposed to reduce the loaded transmission error of high contact ratio
spiral bevel gear based on the ease-off technology. In view of the fact that the concave transmis-
sion error can reduce the loaded transmission error of high contact ratio spiral bevel gear transmis-
sion, the wave tooth surface modification model suitable for the high contact ratio was estab-
lished. Based on the ease-off technology, an optimization model with the pinion processing pa-

rameters as the optimization variable was established for reducing the loaded transmission error
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amplitude, and the spiral bevel gear transmission with good meshing performance was obtained

by optimization. Through simulation analysis, it was found that the loaded transmission error am-

plitude of the optimized high contact ratio spiral bevel gear with second-order parabolic transmis-

sion error was reduced by 34.152% , and the loaded transmission error amplitude of the innova-

tive modification spiral bevel gear obtained by the wave tooth surface design method was reduced

by 61.492%. Therefore, the wave tooth surface design method proposed can effectively improve

the meshing performance of high contact ratio spiral bevel gears, laying a theoretical foundation

for tooth surface modification of spiral bevel gear transmission with good meshing performance.

Key words: high contact ratio spiral bevel gear; wave tooth surface design;

loaded transmission error; dynamics analysis; ease-off technology
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Table 1 Original machining parameters

24 K N
10 J1 7 /mm 119. 687 113.435
WRIE S /() —43.568 —43.276

R 1.083 2. 841
T H 4L/ mm 0 —5.210
B A4 /mm 0 —3.110

PRAZ/mm —1.741 0. 409
UKL AR/ (°) 66. 005 18. 897
2 B A M R R 0 0.044
3 AR M R AL 0 0.113
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Table 2 Machining parameterof pinion after optimization

24 2Tk Gigigrany
2 ) J13 /mm 113. 435 112. 547
WItRE S /() —43.276 43.098
B 2.841 2.820
M H 7 /mm —5.210 —6.024
Al ) %8 A2/ mm —3.110 —3.594
PRASE /mm 0. 409 0.565
HLR %41 /(%) 18. 897 18. 897
2 [ 8 1 R A 0. 044 —0.006
3B AR M R KL 0.113 0.037
4B AR PE R 0 2.390
5 B8 1k R L 0 —5.651
6 B 25 14 2 % 0 —60.197
7 T R AR 0 280. 570
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Fig.4 Second-order tooth surface of pinion (unit:pm)
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Fig.13  Comparison of loaded transmission error (LTCA)
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Fig.15 Comparison of loaded transmission error (FEA)
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