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A research on the corrosion and stress corrosion cracking

susceptibility of 316L stainless steel exposed

to supercritical water
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4. Conclusions

The corrosion and SCC susceptibility of 316L SS exposed to 550 °C
and 600 °C SCW have been investigated, and the results can be sum-
marized as following:

(1) With increasing test temperature, the corrosion rate is greatly in-
creased. A dual layer structure with an outer layer of Fe;0,4 and an
inner layer of FeCr,0, is formed. Because of the porous structure of
the oxide scale and the absence of a continuous Cr,O3 layer, the
corrosion rate is high. Fe,;O5 is not formed in the corrosion process,
which can be attributed to two main reasons: (a) the low oxygen
content in supercritical water and (b) no compact Cr,O3 layer is
formed, so Fe cations can diffuse outward continuously to form
Fe304.

(2) Intergranular and transgranular SCC is observed on the SSRT
samples tested in 550 °C and 600 °C SCW, with a higher SCC sus-
ceptibility at 600 °C. ‘Channels’ filled with Fe;04 are found on the
Fe-Cr spinel layer of the oxide scale, which are formed because
water transport paths are formed by tensile straining. The forma-
tion of Fe30,4 ‘channels’ gives a possible explanation to the inter-
granular and transgranular SCC that initiates on the surface.
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