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Low sensitivity modification for spiral bevel gears

SU Jinrzhan, FANG Zong-de

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

Abstract: The methodology of low sensitivity modification was proposed for improving
the meshing stability of spiral bevel gears used in aerospace application. Based on tooth sur-
face error and error sensitivity matrix, the model of tooth surface error modified can be de-
veloped, the generalized inverse matrix with least square method was adopted to solve the
transcendental equations, and the correction quantities can be obtained. Tooth surface mod-
ification with three segments parabolic was conducted, and the tooth surface correction mod-
el and the relative solutions were applied to obtain correspondingly machine-tool settings ad-
justment quantities by considering the modified tooth surface as the objective surface. A nu-
merical example presents that the error sensitivity of the contact patterns and the misalign-
ment tolerances can be enhanced by the low sensitivity modification with the root bending
strength descending to 4. 28%. Therefore, the change of tooth root strength can be fall
down and the meshing stability can improved by the properly determination of tooth modifi-

cation coefficients.
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Fig. 4 Contact patterns of tooth surface
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Fig. 6 Flow chart for crowing optimization
of tooth surface 2
Table 2 Machine-tool settings for pinion
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Table 3 Increments for machine settings Table 4 Coefficient for modification

/mm —0.0275 0.01207 dy/mm 0 b2 —0.0302
/() 0.0095 0.0065 d>/mm —0.005 c2 —0.0041

0.00079 0.00548 d3/mm —0.003 a3 0.1683
/mm —0.1029 —0.2491 a 0 b3 —0.0182
/mm 0.0779 —0.3017 as 0.2805 3 —0.0025

/mm —0.0039 0.0022
/() 0.0887 0.00134
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Fig. 9 Modification for tooth flank (unit:pm)
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Fig. 7 Tooth surface errors (unit:pum)
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Table 5 Comparison of errors tolerance for before-and after-modification
/mm 0.4852 —0.3644 0.5143 —0. 3816
/mm 0.4254 —0.7121 0.4883 —0.7512
/mm 0.8032 —0.5486 0.7825 —0.5220

/() 2.8647 —2.3245 2.9243 —2.5964
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Table 6 Comparison of various stresses for before—and after-modification
/%
/MPa 68.5268 71.4625 4.28
/MPa 214.8149 223.4957 4.04
/MPa 1078.5681 1120.7463 3.91
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