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Formation Mechanism and Performance Regulation of Martensite/Residual Austenite in Wind

Turbine Gear Carburized Layer

Zhang Zhehao
Flender Transmission Systems Co., Ltd., Tianjin, 300400, China

Abstract: During the operation of wind turbine gears, the mechanical properties of the gear material are crucial for the
stability and reliability of the wind turbine. Carburizing treatment, as a common surface strengthening technology, can
effectively enhance the hardness, wear resistance and fatigue resistance of the gear surface. However, the martensite/residual
austenite composite structure in the carburized layer has a significant impact on the mechanical properties and service life of
the gear. This paper aims to study the formation mechanism of the martensite/residual austenite composite structure in the
carburized layer of wind turbine gears and the methods to regulate their mechanical properties. Through experimental analysis,
the effects of carburizing temperature, holding time, and cooling rate on the composite structure were explored, as well as
how to optimize the mechanical properties of the gear by regulating these factors. The research results show that appropriate
carburizing process parameters can achieve a reasonable distribution of martensite and residual austenite, thereby improving
the wear resistance and fatigue resistance of the gear. Finally, based on practical application requirements, suggestions for
optimizing the carburizing process are proposed.
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