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Design principle of optimal surface texture for improving steam oxidation
behavior of heat-resisting materials
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This research focuses on effect of crystallographic orientation of the
substrate on microstructure development of the oxide scale formed on heat resistant steels during
steam oxidation. Fe-Cr-Ni alloys was used as a model system of austenitic steels for the various
oxidation tests. Before steam oxidation, crystallographic orientation of the substrate was
determined by electron backscatter diffraction. After steam oxidation, microstructure of the oxide
scale formed on each crystal grain of the substrate was observed and categolozed based on
crystallographic orientation. As a result, crystal grain of Fe-Cr-Ni alloys, which has (111) plane
on the surface, has good oxidation resistance due to the formation of protective oxide scale.
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