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The dynamic deformation microstructure observation experiments of
dislocation motion and dislocation-irradiation defect interaction during deformation of
ion-irradiated nuclear structural materials in the temperature range from room temperature to 200° C
were carried out. The quantitatively evaluattion for irradiation hardening were obtained from a
microscopic scale through the thermal activation process by the internal stress temperature
dependence of irradiation defects based on the change in motion dislocation properties and hardening

strength analysis. The results showed experimentally that solute atomic clusters do not function as
inclusions with a strong barrier strength factor for kinetic dislocations, but contribute to
irradiation hardening. No significant change in the dislocation-irradiation defect interaction was
observed in the tensile behavior at RT and 250° C, indicating that there is no change in the
thermally activated state of the dislocation-defect interaction.
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1 Time-sequential changes in dislocation motion for irradiation sample 2. Upper
photos show the corrected images in which the image is normal to the slip plane of
dislocations. Bottom photos show the trace images of dislocation and defects that are
pinned/depinned. The red lines represent dislocation lines; blue and green dots represent
pinning/depinning points.
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2 Obstacle intervals observed in irradiation samples 1 and 2. Obstacle type is classified into three types:
all defects including FL, BD, and SC; FL and BD; and FL only. Experimental data of jump distance from in-
situ TEM observation were shown as deep blue and deep red for samples 1 and 2, respectively
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