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Analysis of Common Methods of Mechanical Equipment
Fault Diagnosis and Monitoring
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Abstract

As the backbone of industrial production, mechanical equipment’s stable operation directly impacts production efficiency and
operational safety. Fault diagnosis and monitoring technologies serve as critical safeguards for maintaining equipment stability
throughout its lifecycle. This paper systematically examines common equipment failure types, their underlying mechanisms, and
diagnostic monitoring workflows, with particular emphasis on five prevalent diagnostic approaches: signal processing, vibration
analysis, oil analysis, temperature monitoring, and intelligent algorithms. Through in-depth comparative analysis of technical
principles, tool characteristics, advantages/disadvantages, and application scenarios across different equipment types and operating
conditions, the study establishes practical selection criteria. The research provides clear guidance for engineers to implement
equipment condition monitoring, fault localization, and maintenance decision-making, facilitating the transition from reactive to
predictive maintenance practices. This advancement significantly enhances industrial production stability and operational efficiency.
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