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Effects of hydrogen on interaction between dislocation and radiation-induced defects
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Abstract To investigate effects of solute hydrogens on deformation localization due to

irradiation, ion-irradiated stainless steels were tensiled under hydrogen gas atmosphere of 75MPa
at 300C and surface steps and cross sectional microstructures were observed and then the
nanoindentation hardness was measured for specimens electrolytic hydrogen charged at the room
temperature. It turned out that solute hydrogen diminishes the increase of surface step spacing due
to irradiation, indicating that solute hydrogens suppress deformation localization due to irradiation.
However, the fact that solute hydrogen significantly affects the interaction between dislocations and
radiation-induced defects was not obvious in the microstructure observations. Solution hardening
due to hydrogen solution was observed, so it was deduced that the increase of surface step spacing
due to irradiation was diminished because solute hydrogens became inhibiting factor for dislocation

movement.
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