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Failure Analysis of Gearbox Gears in Large Wind Turbines
Binghua Mao
Jiangsu Yunshan Clean Energy Investment Holding Co., Ltd.

[Abstract] As a key transmission component of large wind turbines (typically referring to units with a capacity of
2MW or above), the operational reliability of the gearbox directly impacts the power generation efficiency and
maintenance costs of the entire wind farm. Gears, being one of the most critical and vulnerable components in
the gearbox, are a primary cause of gearbox failures and even turbine shutdowns. This paper systematically
analyzes common failure modes of gears in large wind turbine gearboxes, including pitting, micropitting, tooth
breakage, scuffing, wear, and plastic deformation. It delves into the root causes of these failures, covering
multiple dimensions such as design and manufacturing defects, material and heat treatment issues, inadequate
lubrication, installation and alignment errors, and complex operational conditions. Based on this analysis,
targeted preventive and improvement measures are proposed, such as optimizing gear design, enhancing
manufacturing and assembly precision, improving lubrication systems, and strengthening condition monitoring
and intelligent diagnostics. Finally, the paper outlines future research directions, aiming to provide theoretical
references and practical guidance for improving the reliability and service life of large wind turbine gearboxes.
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