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Characterization of SCC Crack Tips and Surface Oxide Layers in Alloy 600
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Abstract

In order to investigate the mechanism of primary water stress corrosion cracking (SCC),

direct observation of microstructures of SCC crack tips and surface oxide layers in alloy 600 were carried
out. A focused-ion beam (FIB) micro-processing technique was applied to prepare electron transparent foils
including the crack tip and the surface oxide layer without any damage to those microstructures.
Transmission electron microscopy and analysis were used to characterize the crack tips and surface oxide
layers. Cr-rich oxides and a metal-Ni phase were identified in the crack tips and grain boundaries ahead of
the crack tips independent of dissolved hydrogen concentrations. From the fact that the Cr-rich oxides and
metal-Ni phase were observed in the inner surface oxide layer, the same oxidation mechanism as the surface
is proposed for the crack tip region and internal oxidation accompanying selective Cr oxidation is suggested

as the mechanism.
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