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High-Cycle Fatigue Properties of Small-Bore Socket-Welded Pipe Joint
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Abstract Piping and equipment in nuclear power plants are structures including many

welded joints. Reliability of welded joints is one of high-priority issues to improve the safety of
nuclear power plants. However, occurrence of fatigue failures in small-bore socket-welded pipe
joints by high-cycle vibrations is still reported. In this study, fatigue experiments on a
socket-welded joint of austenitic stainless steel pipe was conducted under excitation conditions
similar to those in actual plants to investigate vibration characteristics and fatigue strength. It was
found that the natural frequency of pipe with socket-welded joint gradually decreased as fatigue
damage developed, according to the Miner rule for fatigue life evaluation. The results indicate that
the fatigue life of the welded pipe joint could be estimated by monitoring the decreasing ratio of the
natural frequency of the pipe. The evaluation of decreasing ratio of the natural frequency in addition
to fatigue damage evaluation by the Miner rule could enhance the accuracy of fatigue life evaluation .
Keywords High-cycle fatigue, Socket-welded pipe joint, Small-bore piping, Vibration characteristics,
Natural frequency, Fatigue strength, Fatigue life, S-N curve, Miner rule
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