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ABSTRACT: The purpose of this paper is to understand the contribution of irradiation-induced defects to irradiation hardening

under ion irradiation for 350 ‘C. Nanoindentation test was carried out on the samples before and after irradiation, and the hard-
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ness increment was obtained to measure the irradiation hardening. The atom probe tomography was used to extract the micro-

structure information of clusters, such as number density, volume fraction and size of cluster. The transmission electron micro-

scope was used to analysis the number density and the size of the irradiation-induced dislocation loops. The Dispersed Barrier

Hardening Model was applied to estimate the hardness increment from clusters and dislocation loops. And then, it is compared

with the hardness increment measured by nanoindenter. Based on the estimated result, the contribution of clusters to the hard-

ness increment is greater than the contribution of dislocation loops. The sum of the contributions of clusters and dislocation

loops to the hardness increment estimated by the model is slightly smaller than the measured hardness increment. As a conclu-

sion, the sum of hardness increments estimated by the model based on the microstructure information can generally reflect the

changes of irradiation hardening. However, due to the resolution of the characterization methods and other reasons, there are

small discrepancies between the hardness increment estimated by the model and the actually measured hardness increment.
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Fig.1 Relationship between irradiation damage and depth
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Tab.1 Quantitative information about clusters
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Fig.5 Comparison with the total hardness increment ac-
cording to the DBH model and the measured hardness incre-
ment by nanoindentation
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