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Development of gamma prime—stren?thened_austenitic Fe-based superalloys - A new
ultra high-temperature structural materials
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Although the excellent high-temperature properties of Ni-based superalloys
have been considered to stem from two-phase cuboidal microstructures consisting of FCC (y ) and L12
(y ' ) phases, such microstructures have never been formed in heat-resistant steel based on Fe. We
have found that L12 solid solutions are formed continuously in the Fe3Ge-Ni3Ge pseudo-binary system
and the L12 phase can coexists with FCC-(Fe,Ni) phase up to a chemical composition considerably rich

in Fe, forming two-phase cuboidal microstructures. We have further elucidated some guiding
principles for alloy design of Fe-based superalloys.
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