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Role of cavity formation in SCC of cold worked carbon steel in
high-temperature water
—Part 1: Study of crack growth behavior—
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Abstract To consider the role of cavity formation in stress corrosion cracking (SCC) of cold
worked (CW) carbon steel in high-temperature water, SCC and creep growth (part 1) and
initiation (part 2) tests were performed. Specimens of 20% and 30% CW carbon steel were
subjected to SCC growth tests (280-360°C) in hydrogenated pure water and to creep cracking
growth tests (270-380°C) in air with the part 1.

Crack growth was observed in all crack growth tests and the SCC growth rate was 10 times
faster than the creep cracking growth rate. Both SCC and creep crack fractures seemed to have
similar intergranular-like morphologies, and numerous cavities were observed on the periphery
of both kind of cracks tips. Excellent correlations were seen between the rate of cavity formation
and the growth of both crack types. Both SCC and creep crack seemed to grow by the cavity
formation mechanism. By thermal desorption spectrometry (TDS)measurements, much more
absorbed hydrogen was observed near the SCC fracture surface. This might indicate that cavity
formation on the fracture surface in water was enhanced by super abundant vacancies (SAV)
which ware caused by much more absorbed hydrogen being produced by the reduction of water.

Keywords Carbon steel: Cold work: Inter-granular stress corrosion cracking: Creep: SCC growth rate:
Super abundant vacancies.
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