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Effective and precise investigation on irradiation degradation and its
evaluation in polycrystalline materials using a combinatorial approach
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Iron based alloys are important structural materials in fission and fusion
reactor components. Since thermal and radiation exposure cause materials embrittlement, it is
necessary to clarify the degradation mechanism and to develop its nondestructive evaluation (NDE)
techniques for the safe and reliable operation of power plants. In this study, (1) magnetic
properties of ion-irradiated iron-based thin films, electromagnetic properties and microstructures
of polycrystalline bulk specimens of (2) neutron-irradiated & thermally-aged Fe-Cr binary alloys,
(3) cladded RPV steels, thermally-aged (4) F82H steels and (5) duplex stainless steels were
investigated effectively. We clarified the correlation mechanisms between hardness and
electromagnetic properties, and demonstrated feasibilities of their NDE techniques.
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