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Measurement Technology for Irradiation Defect Behavior Reveals Dose Rate Effects
in Reactor Material Degradation
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An efficient screening method for dose rate effects in neutron irradiation
degradation of nuclear materials has been developed. The principle of the method is to focus on the
temporal and spatial correlation between two neutron-induced disturbances in the material, and to
evaluate their superposition probabilities.

The classical diffusion model based on low-temperature irradiation and the residual electrical
resistivity method is reviewed using the latest displacement damage evaluation method, which
indicates that the scattering of free electrons by irradiation defects should be taken into account
based on the heterogeneity of the irradiation defect density.

Combination irradiation of bulk irradiation and in-situ observation in stainless steels was
performed using an accelerator-coupled TEM. The absorption of defects by additional irradiation to
existing dislocation loops shows a unique dose-rate dependence with the dependence on the trace
elements in the material.
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