Study of the Irradiation Hardening Mechanism of Model Alloy of Reactor Pressure Vessel Steel
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Abstract In order to elucidate the interaction between irradiation defects that are formed by neutron
irradiation and dislocations, Fe ion irradiation was conducted on model alloys of low Cu reactor pressure
vessel steel (Fe-Mn-Ni-Si-Cu alloy), and nanoindentation was performed. To study the influence of irradiation
on the initiation of local plastic deformation, pop-in behavior, i.e. discontinuous deformation during
nanoindentation loading, was investigated. Although nanoindentation hardness increased with irradiation
dose, there was a tendency for the load at which pop-in occurred to decrease. Furthermore, the ratio of the
pop-in load to the displacement burst width was decreased with irradiation dose. These results suggest
irradiation defects act as not only the sites for dislocation nucleation but also as obstacles to dislocation
movement.
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