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[Abstract] Chemical machinery and equipment constitute the material foundation of modern chemical
production, and their operational reliability is directly related to production safety and economic benefits.
However, equipment operating under extreme conditions such as high temperature, high pressure, and
corrosion for extended periods is prone to frequent failures. This paper systematically reviews the major types
and operating characteristics of chemical equipment and provides an in—depth analysis of typical failure modes
and failure mechanisms. The root causes of equipment failures are examined from five aspects: design and
manufacturing, installation and construction, operation, maintenance and overhaul, and management. On this
basis, a comprehensive maintenance strategy system is proposed, centered on risk—based classification and
control, supported by condition monitoring, and structured around life—cycle management. The study shows
that shifting from reactive maintenance to predictive maintenance and establishing a systematic, standardized,
and intelligent equipment management system are key pathways to improving equipment reliability.
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