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Fracture Failure Analysis of 20CrMnTi Steel Tractor Power Output Shaft

LI Xinranl, L1 Ying2, SONG Yichen?, LI Ping?, LI Fengjun3

(1. School of Mechanical and Power Engineering, Henan Polytechnic University, Jiaozuo 454003, China; 2. School of
Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China; 3. China Yituo Group Co., Ltd.,
Luoyang 471004, China)

Abstract: The power output shaft of a tractor breaks when it was rotating in the field. The fracture morphology, chemical
composition, metallographic structure and hardness were comprehensively analyzed to explore the failure reasons of the
power output shaft. The results show that the chemical composition, microstructure and hardness of the power output shaft
meet the technical requirements, and there are a few inclusions in the fracture. The fracture location is the tapering optical
axis between the spline and the gear of the shaft head, and the fracture morphology presents a ratchet pattern. The

multi-source torsional fatigue fracture is caused by the crack source spreading along the step mode in the shaft section.

Under the repeated action of alternating torsional load, the fracture is caused by the stress concentration.
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Fig.l The broken power output shaft
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Fig.2 Macro morphology of fracture ofthe power take-off shaft
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Fig.4 Microstructure ofthe failed shaft
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Tab.l Chemical composition of fractured shaft

c si Mn
W S 0.20 0.31 0.89
GB/T3077-1999 0.17-0.23 0.17-0.37 0.08-1.10

S P Cr Ti Fe
0.027 0.021 1.03 0.056 S
W0.035 W0.035 1.00-1.30 0.04-0.10 SR
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Tab.2 Measurement result of fractured shaft
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