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Microstructural evolution of materials with hierarchic structure and their
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The relationship between hierarchic microstructure evolution and the creep

strength was investigated using both heat resistant steels and nickel-based superalloys with the aid
of phase-field simulation and a series of experiments. It was found that the lath structure
collapsed with the segregation of dislocations, which were formed inside the lath by the martensite
transformation, and that the segregated dislocations became sub-boundaries in steels. The boundary
energy should become the driving force for the microstructure evolution from the lath and block
morphology to the granular sub-boundary morphology.

In Ni-based single crystal superalloys, it was found by the phase field simulation that the alloy
having irregular array of the cubic gannma-prime phase gave much higher creep strain rate than that
having orderly array of the cubic gannma-prime phase. As a result, 1t was concluded that
inhomogeneous microstructure became trigger of the acceleration creep in metallic materials.
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