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Abstract

Chemical centrifugal compressors are critical mechanical equipment in oil refining, chemical processing, natural gas treatment,
fertilizer production, and refrigeration systems. Their operational status directly affects material circulation, system pressure
differential establishment, and equipment load stability. China’s similar units are often subjected to high-speed, continuous operation,
complex media, and frequent condition fluctuations. Mechanical failures typically manifest initially as vibration, temperature
rise, leakage, and efficiency decline, subsequently evolving into shutdown maintenance. Published literature indicates that rotor
imbalance, bearing abnormalities, impeller corrosion and wear, and dry gas seal failure are common fault types in chemical plants,
often related to media cleanliness, assembly quality, lubrication and cooling conditions, and start-stop operations. This paper analyzes
the aforementioned four types of mechanical failures and proposes corresponding countermeasures for reference in equipment
maintenance and operation.
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