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The Influence of Material Properties on the Leak-Before-Break Evaluation
of Surge-line Piping in KSNP
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Abstract

The influence of material properties on the leak-before-break analysis has been studied for stainless steel
pipings in nuclear power plants. The study includes the relationship between tensile properties (Ramberg-
Osgood coefficients : o and n) and leak rate, which leads to the definition of the critical leak detection crack
and the maximum critical leak detection crack that may replace the leak rate analysis. It also includes the effect
of the various yield strengths and the stress-strain curve configuration on an applied J-integral. As the yield
strength increases, the applied J-integral decreases. The decreasing rate of the applied J-integral reduces for the
high yield strength materials. In addition, the applied J-integral is affected by the configuration of the initial
2~3% strain range of a stress-strain curve. That is, if initial flow stresses are high, low applied J-integrals are
calculated. The slope of applied J/T curves is not influenced greatly by the configuration of the stress-strain
curves. As a result, the initial tensile property should be increased to improve the leak-before-break analysis
margin for the stainless steel piping materials.
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