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Failure Analysis of the Spiral Bevel Gear Made of the 3rd Generation New Low Carbon High Alloy Steel
GAO Zhi—kun, XING Bin, BU Jia—li, LIU Ming—kun
(AECC Shenyang Engine Research Institute , Shenyang 110015, China)

Abstract: During the commissioning test of an internal gearbox, the teeth fracture failure of the driving spiral bevel gear occurred,
leading to collateral damage to other parts to varying degrees. The contact patterns on the entire circumference of the driving spiral bevel
gear are biased to the small end near the root of the teeth. The contact patterns of the driven bevel gear are distributed at the top of the
small end of the teeth, and the patterns are incomplete and partially beyond the working faces. To solve the problem of the fracture failure
of the spiral bevel gear made of 15Cr,Co,,Mo.Ni, steel during the test, macroscopic inspection, fractographic analysis, metallographic
examination, hardness testing, composition analysis, meshing pattern simulation and verification were conducted to determine the failure
modes and causes. The results show that the fracture of the driving spiral bevel gear is of high cycle fatigue, originating at the corner
between the small end face and the root of the convex side of the tooth, and had nothing to do with the material and metallurgical defects.
The main reason for the early fatigue cracking of the gear is the abnormal meshing during operation. Therefore, it is recommended to
optimize the machining parameters of gear pairs, and improve the meshing quality of the gear pair during operation, so as to avoid similar
failure from happening again.
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