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Abstract

This study investigates erosion failure mechanisms of rotary check valve sealing surfaces under high-temperature and high-pressure
nuclear power plant operating conditions. The research first analyzes the structural characteristics and operational principles of valves
in nuclear environments, identifying core performance parameters of sealing surfaces. Through field failure case studies and sample
testing, it reveals typical morphological features and evolution patterns of erosion-induced failures. Based on failure mechanism
analysis, the study proposes structural optimization strategies for nuclear power plant sealing surfaces. These findings provide
technical support for ensuring long-term safe and stable operation of critical nuclear power plant equipment.
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