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As a key transmission component in mechanical equipment, the stable operation of gearboxes is
crucial to the overall performance of the equipment. This article aims to comprehensively analyze the
common failure modes of gearboxes and explore the corresponding preventive measures. Through in—
depth research on key issues such as tooth surface wear, pitting, gear fracture, deformation, bearing
failure, shaft damage and seal failure, the causes of these failure modes and their impact on the
performance of gearboxes have been revealed. Furthermore, the article explores a variety of detection
and diagnostic techniques, including acoustic emission detection, vibration analysis, temperature
monitoring, infrared thermal imaging, oil analysis, and particle monitoring, etc. In terms of preventive
measures, this paper proposes strategies in multiple aspects such as design optimization, quality
control of processing and assembly, upgrading and maintenance of lubrication systems, as well as
adjustment and control of working conditions, with the aim of enhancing the reliability and service life
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