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Exploring the missing link in irradiation embrittlement using ultra-small
testing technologies
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This study succeeded in directly evaluating deformation and fracture
phenomena of nuclear fission and fusion materials at microscale by using ultra-small testing
technologies such as nanoindentation and micropillar compression tests. Microstructural factors and
irradiation effects on the scale-factor of deformation and fracture behavior of oxide dispersion
strengthened alloys, reactor pressure vessel steels, and tungsten coating interfaces were clarified.

In particular, the mechanical properties of precipitates and interfaces, which are the missing
links between microstructural changes and macroscopic deformation and fracture phenomena that are
considered to be factors of irradiation embrittlement, can be directly evaluated, providing a method

to integrate irradiation effects on microstructural factors that have not been considered in
irradiation embrittlement models.
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