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Mechanistic Study on SCC Propagation of Welded Nickel Based Alloy, (V)
—Corrosion Behavior under Deaerated High-Temperature Water—
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Abstract Corrosion phenomenon in PWR primary water conditions has been characterized as

a basic study of stress corrosion cracking (SCC) of nickel based alloys. Arrhenius type temperature
dependency was found on the oxide film thickness that formed on Alloy 600, Alloy 132, Alloy 690
and Alloy 600 with 20% cold work. No direct correlations were observed between the oxide film
thickness and the SCC growth rate among the test materials. Alloy 690, which has superior SCC
resistance, formed equal or thicker oxide film than Alloy 600. However, clear grain boundary (GB)
oxidation was recognized in nickel based alloys except Alloy 690. Formation of voids confirmed at
metal / oxide interface seems to weaken the grain boundary cohesion. On the other hand, length of
the GB oxidation does not account for the SCC propagation rate. This result indicates that the other
factors such as material hardness have more important effect on SCC. The results of chemical
composition of oxide film seem to suggest the occurrence of outward diffusion of nickel-ion in the
process of GB oxidation.

Keywords corrosion behavior, PWR primary water, temperature dependence, stress corrosion cracking,
Ni-based alloy, grain boundary oxidation
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