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Comparative Analysis of Contact and Bending Strength Using
ISO and AGMA Standards in Spiral Bevel Gears with Numerical Verification
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(1. State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University,Changsha 410082,China;
2. State Key Laboratory of High Performance Complex Manufacturing, Central South University,Changsha 410083 ,China)

Abstract: Lower implement ratio of gear strength standard still occurs in the industrial applications,
which results in lack of generality for the design of gear products based on different standards. Comparative
analysis of contact and bending strength using ISO 10300 —2014 and ANSI/AGMA 2003 —B97 standards
for spiral bevel gears is carried out, which is verified by finite element contact analysis in this paper. The
differences for the definition and evaluation methods of the design parameters and the correction factors be-
tween the above two standards are investigated. The effects of geometrical and working parameters of a
spiral bevel gear pair on contact and bending strength are illustrated subsequently and discussed briefly.
The results show that the maximum contact and bending stresses calculated by the two gear standards are
largely deviated, which are closely relative to the definition and evaluation methods of the design parame-

ters and correction factors. Furthermore, the comparative results of finite element contact analysis and the
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calculation results from the gear standards indicate that the fatigue strength limit of gear material and the

gear strength are necessary to be included simultaneously. These results also show that a more reasonable

determination of load capacity in spiral bevel gears is attained according to the safety factors of contact and

bending strength.

Key words: spiral bevel gear; ISO and AGMA standards; contact strength; bending strength; finite el-

ement contact analysis
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Tab.1 Design parameters comparison of contact
strength for spiral bevel gears
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Tab.2 Correction factors comparison of contact
strength for spiral bevel gears
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Tab.3 Design parameters comparison of bending
strength for spiral bevel gears
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Tab.4 Correction factors comparison of bending

strength for spiral bevel gears
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Tab.5 Size factor, Yx, for root strength
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Tab. 6 Gear parameters in five cases
Al Z Z, me/mm B/ () an/(Dn/ (remin D)
1 40 80 3 35 20 1 000
2 40 100 3 35 20 1 000
3 40 80 4 35 20 1 000
4 40 80 3 25 20 1 000
5 40 80 3 35 20 1 500

R7T BAEEREETMEE

Tab.7 Estimation values of gear strength in five cases

e M B 2 A R AL 5l 5 A A BB
2151 -

SH - 150 SH-AGMA Sr-150 SF— AGMA
1 1.049 1 1.350 5 2.2255 1.046 3
2 1.098 4 1.420 3 2.302 0 1.092 9
3 1.399 0 1.791 2 3.559 8 1.810 9
4 0.974 7 1.2159 2.034 8 0.993 5
5 1.262 2 1.641 5 3.221 3 1.545 9
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Fig. 1 Safety factors of contact and bending strength
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