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The conditions for changing from SCC initiation to growth in stainless steel
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Abstract In recent years, as studies on stress corrosion cracking (SCC) of austenite stainless
steel have progressed, it has come to be considered that SCC might occur when a material
was strongly strained by such treatments as cold working (CW)and welding even under the
primary water conditions of pressurized water reactors(PWRs) where it had been thought
that no SCC occurs. SCC seems to consist of initiation and propagation processes, and to have a
transition threshold from initiation to propagation for the crack depth. It is very useful for plant
maintenance to comprehend this transition threshold value.

SCC growth tests with variable pre-crack depth specimens were performed in water simulating
the PWR reactor coolant with a constant load equivalent to the yield stress of specimen materials.
Under the 20%CW, 320C conditions which were assumed for the area around a welding zone of
the main coolant pipe, SCC growth needed only a crack depth of several tens of micrometers.
On the other hand, under the 10%CW, 290 conditions which were assumed for the area around
a welding zone of the 8B class pipe, crack depth of more than 100 micrometers was needed for
SCC growth. These findings seemed to indicate that these crack depth formations would require
several decades in the former and 100 years or more in the latter with the assumption that these
cracks were formed by local oxidation of the slip line; more rigorous studies are needed around
the local oxidation.

Keywords stainless steel, pipe welding zone, stress corrosion cracking, transition threshold for propagation,
crack depth, local oxidation
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