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Creation of innovative ODS steels designed by new concept for steam oxidation
resistance and high temperature strength

Ukai, Shigeharu
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Fine Ce203 particle (trivalent Ce) with less than 10 nm size and CeAlO3
particles with 10 nm to 30 nm size can be precipitated at heating after mechanical alloying of
Fe-12Cr-6Al powder and Ce02 powder. These oxide particles act as the dispersion strengthening for
Ce-added ODS steels. Al203 particles with 40 nm size can be precipitated by an internal oxidation
of the soluble Al, even if only excess oxygen is introduced without any other oxide particle. The
oxide particle dispersion strengthening by Al203 particles can be expected without introduction of
the other oxide particles. Under steam oxidation condition, 12Cr-6Al provides continuously
protective Al203 scale by external oxidation mode, and Ce element provides superior adhesion and
crack resistance for the Al1203 scale.
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tAlloy 2 10.63 wt.% Cr, 5.27 wt.% Al
:Alloy 8 11.2 wt.% Cr, 5.46 wt.% Al
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