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Failure Analysis of Fatigue Fracture in an Engine Turbocharger
Turbine Shaft

Sun Xiaofen, Gao Yong, Feng Jijun
(Material and Technology Research Institute, Technical Center of Dongfeng Commercial Vehicle Co., Ltd., Wuhan 430056)

Abstract: To address the issue of excessive engine exhaust smoke and insufficient power occurring after 275 km
of operation in a certain engine turbocharger, a systematic analysis of the failed turbine shaft is conducted using
methods such as macroscopic inspection, scanning electron microscopy analysis, metallographic observation, and
hardness testing. The results indicate that the turbine shaft fracture is a low—stress, high—cycle fatigue failure under
significant stress concentration. The fracture originated from a severely scratched area at the fillet caused by poor
grinding processing. The root cause is identified as poor lubrication leading to dry friction between the shaft and
bearing, subjecting the bearing to abnormal alternating stress. The study concludes that although the machining defect
created a stress concentration source, the abnormal operating condition (dry friction caused by oil shortage) is the
primary factor triggering this premature fracture.
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