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Efforts to investigate long-term aging effect utilizing a harvested carbon steel material from a
replaced component
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Abstract As a result of research on cold-worked carbon steel, the role of cavities in crack generation and
growth behavior in high-temperature air (270°C to 380 °C) and high-temperature water (280°C to 360°C) has
been reported. We explained that crack growth is caused by cavity formation also explained and the role of
cavity formation in crack initiation. As a confirmation of the long-term service impact using the replaced
actual equipment material, SEM observation was performed at the grain boundaries in the coarse grain region
where the hardness is relatively high, for the welded part of the check valve and piping of the main water
supply system used for about 134,512 hours at an operating temperature of 186°C. As a result, the existence
of cavities could not be confirmed, so it was considered that the possibility of cavity generation and
accumulation at grain boundaries, which would cause grain boundary cracks, is extremely low under this
condition. For studying and predicting the SCC mechanism, it is effective to expand and confirm the
knowledge of actual equipment materials, and for carbon steel materials, it is necessary to consider the SCC
mechanism using the replaced actual equipment material used for a long term operation in the parts where
higher cold working, high temperature, and hydrogen uptake are considered.

Keywords  Cold worked carbon steel, stress corrosion cracking in high temperature water, creep
formation of cavities, crack initiation, crack growth rate
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