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This project aims to elucidate a new irradiation-induced solid-state
reaction phenomenon at the metal/precipitate (oxide, carbide, intermetallic compound) bilayer
interface. The objective was to develop an experimental method to deepen a more precise and
guantitative understanding, especially to establish a quantitative evaluation method from the
viewpoint of microstructure. Irradiation-induced destabilization of oxide particles and M23C6-type
carbides in steel was investigated by ion irradiation and electron microscopy. Furthermore, we
developed a new experimental method for irradiation-induced interfacial solid-state reactions. We
also clarified that the mechanism of this phenomenon is that materials are exchanged at the grain
interface mediated by irradiation defects in the matrix, and the constituent atoms of the grain
diffuse into the matrix.
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