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Modeling tolerance to_irradiation embrittlement of reduced activation ODS steels
by quantitative specification of nano-mezo structures
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A quantitative evaluation method of radiation tolerance of ODS steels was
developed on the bases of materials science of microstructure. Irradiation hardening and
microstructure evolution in ion-irradiated three ODS steels were investigated by means of
nano-indentation tests and high resolution transmission electron microscopy (HRTEM). The hardness
test results indicated that the hardening depended on material, namely, the oxide particles of which

the chemical compositions, size and number density were different. HRTEM revealed that there was a
relationship between the amount of hardening and the interface structure between oxide particle and
matrix. Moreover, it was shown that the amount of irradiation hardening can be correlated with the
unit size of Moire pattern at the interface of oxide particle and matrix.Thus, the radiation
tolerance of ODS steels can be quantitatively evaluated from TEM observation of oxides in the matrix

of ODS steels.
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