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Abstract

General-purpose machinery is widely used in various industrial settings, and its safe operation directly impacts the stability and
efficiency of equipment. As automation and system integration continue to advance, traditional fault identification methods that
rely heavily on human experience are no longer sufficient for high-reliability operations. In recent years, safety monitoring and
diagnostic systems that integrate multi-source data fusion, dynamic state recognition, and fault prediction models have seen rapid
development, shifting from periodic maintenance to real-time monitoring and intelligent diagnosis. This article focuses on the key
technical approaches for safety monitoring and fault diagnosis in general-purpose machinery, reviews current research hotspots and
technological achievements, analyzes the compatibility challenges and system stability issues encountered during application, and
proposes future-oriented technical integration directions and optimization strategies. These insights aim to provide theoretical support
and technical references for the intelligent and precise management of industrial equipment.
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