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Abstract The applicability of the nonlinear ultrasonic technique for evaluating irradiation
embrittlement of reactor vessel steels was examined by the comparison between microstructural
changes of low alloy steels irradiated by high energy electrons and measured acoustic nonlinear
intensities by local resonance harmonic. The acoustic nonlinear intensities compensated by the
specimen thickness increased with increasing dose. The largest acoustic nonlinearity intensity
was detected in the specimen in which fine Cu-rich precipitates of 2 nm diameter were observed
with high number density by atom probe tomography, irradiated to the highest dose of 0.022 dpa
at 290C. It was found that the acoustic nonlinearity intensity related to the formation of solute
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atom clusters causing radiation hardening and embrittlement.
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