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Nanocrystalline alloys for remarkable oxidation resistance
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his presentation will demonstrate remarkable resistance to oxidation as result of the nanocrystalline alloy structure. This

will include an elaborate description of the author’s own hypothesis that nanocrystalline structure can impart extraordinary
oxidation resistance, and the validation of this hypothesis. A thorough surface/subsurface characterization of oxidized alloys,
using secondary ion mass spectrometry has provided a sound mechanistic understanding of the remarkable improvement
in oxidation as result of nanocrystalline structure. The data to be presented will include the results establishing that a Fe-Cr
nanocrystalline alloy with only 10 wt% Cr can provide as much oxidation resistance as a Fe-20Cr alloy, suggesting possibility of
Fe-Cr alloys with the necessary corrosion resistance at much lower Cr contents. As another exciting potential application of this
work, the nanocrystalline powders of Fe-Cr alloys synthesized in this study could be used for developing corrosion resistance
coating having considerably low Cr contents.
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