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Application of Machine Learning in Condition Monitoring
and Preventive Maintenance of Mechanical Equipment

Xin Guo
Qinghai Western Hydropower Co., Ltd., Haidong, Qinghai, 810600, China

Abstract

With the continuous advancement of industrial automation, the application scale of mechanical equipment in manufacturing and
energy equipment sectors has been steadily expanding. During long-term operation, equipment inevitably encounters issues such
as wear, abnormal vibrations, and performance degradation. Traditional maintenance methods relying on manual inspections and
scheduled maintenance often fail to promptly detect potential faults, which may lead to equipment downtime or reduced production
efficiency. In recent years, machine learning technology has been widely adopted in industrial data analysis. By modeling and
analyzing operational data, it enables equipment condition identification and fault prediction. Focusing on the needs of mechanical
equipment condition monitoring and preventive maintenance, this study systematically explores the application of machine learning
in data acquisition, feature extraction, fault diagnosis, and predictive maintenance. The research demonstrates that a machine
learning-based equipment condition monitoring system can enhance fault recognition accuracy, optimize maintenance decision-
making processes, thereby improving equipment operational reliability and production system stability.
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