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Development of A New In-service Non-destructive Evaluation Method of
Multiple-site Small Cracks by Using Multi-microprobe DC Potential Method
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Structural componets in advanced power plants can fail due to mutiple-site
small cracks in severe environments at elevated temperatures under high pressure. In order to
evaluate these cracks non-destructvely to predict component failure life, this study has developed a

new DC potential difference measurement system equipped with the mutiple micrprobe and a new
life-prediction method based on the statistical analysis of the variation in potential difference
caused by the random nature of the growth of the multiple-site cracks.
Both for the low-cycle fatigue and creep of round bar type specimens of austenitic stainless steels
such as SUS316L and 316FR, normalized variation of the potential difference on the specimens vs,
number of cycles or time curves show bending points clearly at 90 to 95 % of life regardless of
temperature and fracture process. Therefore, the bending points can predict the (risidual) life of a
component subjected to fatigue or creep at high temperatures.
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