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Evaluation of Radiation-induced Microstructural Change by Nonlinear Ultrasonic Method

— Microstructural Evaluation in Reactor Vessel Steels under Irradiation —
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Abstract The applicability of the nonlinear ultrasonic technique for evaluating irradiation
embrittlement of reactor vessel steels was examined. The acoustic nonlinearity intensity maps of
third local resonance harmonic imaging were measured for A533B steel of 0.16wt% Cu irradiated
at 290C to 0.022dpa by 5MeV electrons. The acoustic nonlinear intensity of the irradiated
specimen was larger than that of the unirradiated one. Fine Cu-rich precipitates of 2nm diameter
were observed in the irradiated specimen by atom probe tomography (APT). The number
density of the precipitates was 4.3X10®m™ at 0.015dpa. The difference in acoustic nonlinear
intensity between irradiated and unirradiated specimens indicates the sensitivity of ultrasonic
nonlinearity to detection of microstructural changes such as Cu-rich precipitate formation in
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