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Interaction between Slips and Damage structures in Ion-irradiated Stainless Steels
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Abstract The interaction between slips and damage structures in irradiated stainless steels
and its difference between SUS316 and SUS304 stainless steels were investigated using Fe
ion-irradiated stainless steels. The result was compared to He ion-irradiations to examine the
interaction. Solution annealed SUS316 and SUS304 specimens were irradiated by 2.8MeV Fe?* ions
at 300°C up to 10dpa at damage peak depth and were tensiled at a deformation rate of 1077/s to 2%
plastic deformation at 300C. The interaction was evaluated by observations of coarse slip lines on
the surface and deformation microstructures. The damage structures and hardness of damage
region were almost the same between SUS316 and SUS304 specimens under Fe ion-irradiations,
however, the slip line spacing more widened in SUS304 after the irradiations. The number densities
of irradiation defects constituting the damage structures were low, therefore, the hardness of the
damage regions and slip step spacing were small in Fe ion-irradiated specimens compared in He
ion-irradiated specimens. The interaction depended on kind, diameter and number density of the
defects constituting the damage structures in the same manner between Fe and He ion-irradiations
in each material. The hardness increase and slip line spacing increase could be estimated by using
the shear strength increase calculated from microstructural data. The prevention of dislocation
sliding became strong in SUS304 compared in SUS316, probably due to lower stacking fault energy

in SUS304.
Keywords ion irradiation, stainless steel, TASCC, microstructure, slip, irradiation induced defect,
stacking fault energy
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SUS316 0.048 0.44 1.42 0.024 0.0005 11.05 16.47 2.08 balance
SUS304 0.040 0.31 1.59 0.031 0.001 9.21 18.34 0.37 balance
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