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Abstract

In order to prevent a cold-worked stress corrosion cracking(SCC) failure in the boiling water reactor internals
unavoidably originated from their cold-working in the factory, we can apply femtosecond lasers of the low average
power Ti: Sapphire laser, the JAERI 2kW high average power free-electron laser and others to peel off and remove
two SCC origins of the cold-worked and the cracking susceptible material, and residual tensile stress in hardened and
stretched surface of low-carbon stainless steel samples for nuclear reactor internals as a proof of principle experiment
except for the third origin of corrosive environment. Because a 143 °C and 43% MgCl, hot solution SCC test was
performed for the samples to simulate the cold-worked SCC failures of the internals to show no crack at the laser-
peeled off strip on the cold-worked side and hundred-thousands of cracks at the non-peered off on the same side, it
has been successfully demonstrated that the femtosecond lasers could clearly remove the two SCC origins and could
resultantly prevent the cold-worked SCC.
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