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Study on the mechanism and prediction method of pipeline
vibration fatigue damage
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Abstract

The pipeline systems in nuclear power plants are subject to various excitation sources during operation, which can easily cause
vibrations. These vibrations can lead to fatigue damage, affecting the safety and operational lifespan of the equipment. Considering
the operational environment and conditions of nuclear power plants, this study analyzes the mechanisms of vibration-induced fatigue
damage in pipelines, identifies the key factors influencing fatigue failure, and reviews the current mainstream prediction methods,
including frequency domain analysis, time domain analysis, and machine learning techniques. It also proposes a fatigue prediction
process and recommendations for nuclear power pipeline systems. The findings provide a theoretical basis and engineering guidance
for the safety assessment and life management of nuclear power pipelines.
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