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Optimization design and test of stability of contact patterns of

spiral bevel gears

SU Jinrzhan, FANG Zong-de

(School of Mechanical Engineering,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to improve the stability of contact patterns of spiral bevel gears, the
optimization design method of the sensitivity coefficient of contact patterns was proposed.
Firstly, the contact patterns were parameterized, and the effect of equivalent misalignments
on the parameter of the contact patterns were investigated. The sensitivity coefficients of the
parameter of contact patterns to the misalignments was defined, and the objective function
established by the minimum sum of the sensitivity coefficients and the machine-tool settings
of pinion were adopted as optimization variables to construct an optimization model for the
stability of contact patterns. The simulated results of the numerical example show that the
sensitivity of contact patterns to misalignments can be improved by implementing the above
methodologies in proper ranges. The contact pattern development tests also validated the

stability of the contact patterns under the operating conditions.
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Table 2 Coefficients of sensitivity of the original design

S. S, S S,
H,/mm —14,0170 2.4405 0.0150 —12.4695
H,/mm 11.7050 —1.3400 0.0083 11.0429

V/mm —11.2100 1.6250

S/rad  —3.3056 —1.3798

—0.0292 —8.7377

0.0209 —89.4932

3

Table 3 Coefficients of sensitivity after optimization

S, S, Sq S,
H,/mm —13.9750  2.500 —0.0059 —10.2614
H,/mm 11.700 —1.3950 0.0328 8.9137
V/mm —11.900 1.6750 —0.0705 —7.0997
S/rad  —4.9343 0.5868 —0.0078 —36.0256
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Table 5 Machine-tool settings for non-optimization Toe {“g\%\iﬁkﬁ?} -
and optimization designs A
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(a) DA T B
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Fig. 7 Test equipment of spiral bevel gears drive
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Table 6 Procedure of trial run under contact

pattern modulation

/ / / /
% kW % r/min N-+m N-+m
1 50 613 100 20900 280 1034.78
2 75 919 100 20900 420 1570. 43
3 100 1225 100 20900 560 2093.91
7

Table 7 Equivalent misalignments of three

different conditions

I il Il
H,/107% mm —5.385 —12.168  —18.267
H,/10* mm 2.6909 3.0227 3.317
V/mm 0.1072 0.10783 0.1085
/10 °rad 1.7815 1.7738 1.7661
8. 9 10

4
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Fig. 8 Loaded contact patterns (50% payload)
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Fig. 9 Loaded contact patterns (75% payload)
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Fig. 10 Loaded contact patterns(100% payload)
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