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Contact Fatigue Reliability Analysis of Spiral Bevel Gear Based on Monte — Carlo

Guo Yaobin Zhang Wenming Zhang Guofen

(University of Science and Technology Beijing )

Abstract

Monte — Carlo method was applied to simulate the distribution of the contact fatigue stress and the

contact fatigue strength of spiral bevel gear, furthermore, reliability was also simulated. The method

solved the small sample problem. According to the analysis, the contact fatigue stress of the gear

submitted the normal distribution, and the strength of the gear obeyed the lognormal. The reliability

error of the contact fatigue was reduced with the increase of the simulation times. Sensitivity analysis

has been made on the stress random parameters which probably impacted the contact fatigue reliability

of the gear. Results revealed that the affection of mean is remarkable to the reliability of the gear. The

standard error is relatively small.
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Tab.1 Simulation results of contact stress MPa
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Fig.1 Frequency distribution of contact stress
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Tab.2 Simulation results of contact strength  MPa
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Fig.2 Frequency distribution of contact strength
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Tab.3 Reliability of contact fatigue of spiral bevel gears
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Fig.3 Reliability variation with contact stress

mean value and standard error
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