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Investigation of Neutron Irradiated Reactor Vessel Steels using
Post-irradiation Annealing Techniques

00 OO0 0O Hayato Nakata(* 0O 0O 0O O O O Koji Fukuyal®
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Abstract The matrix damage is known to be a major factor that contributes to embrittlement and
hardening of irradiated reactor vessel steels, and is assumed to be composed of the point defect
clusters. However field emission gun scanning transmission electron microscopy (FEGSTEM) and
atom probe (AP) could not detect any evidence of the matrix damage. In this study, post irradiation
annealing experiments combining positron annihilation lineshape analysis (PALA) and hardness
experiments were applied to an actual surveillance test specimen and a sample of reactor vessel steel
irradiated in a material test reactor (MTR) , in order to investigate the matrix damage recovery
behavior and its contribution to hardening. It was confirmed that higher fluence increased the hardness
and the volume fraction of open volume defects and that higher flux decreased the thermal stability of
matrix damage and the effect on hardening. The contribution of matrix damage to hardening could be
estimated to be below 30%.

Keywords reactor vessel, neutron irradiation embrittlement, matrix damage, annealing, positron annihilation
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