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1. Impurity-diffusion coefficients of 3d, 4d, and 5d in the BCC Fe matrix are calculated from first principles. I was found
that the Impurity diffusion minimum for transition metal solutes is in middle of series (Ru and Os), with 5d { 3d  4d.

T |2. TEM was conducted on 2% and 4% Ti dlloys. t was found that the 2% Ti alloy contains a NiAl/Ni,TiAl hierarchical

~ precipitate, while the 4% Ti dlloy consists of a single Ni,TiAl precipitate.

=/ | 3. These dlloys are superior creep resistant at 973 K, as compared to the FBB8 and conventional ferritic steels. In

- particular, the creep rate of the 2% Ti alloy with the hierarchical precipitates is four orders of magnitude lower than

4. From the in-situ neutron—-diffraction experiments, a clear load transfer from the matrix to precipitate was observed
during loading and creep deformation, which indicates the insignificant diffusional flow at the interface.
5. A crystal-plasticity finite—element model (CPFEM) shows reasonably good agreement with neutron-diffraction
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