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Modeling of microstructural evolution in irradiated materials by using ion accelerator and
development of experimental method with miniature specimen
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Effect of heat load on irradiation damage structures in low alloy steels
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Abstract

In order to investigate the influence of heat load on mechanical properties and microstructure change, we conducted
in-situ experiment of aging and irradiation for a model alloy (Fe-1.15Mn-0.45M0-0.40Ni) by a milti-beam high voltage
electron microscope. Electron-irradiation resulted in the formation of black dots and some of them seemed to grow and
change to dislocation loops and some did not. Furthermore, the aging at 500°C for the electron-irradiated sample
exhibited the shrinkage or disappearance of black dots and small loops (< 10 nm). From these results, it is suggested that
the heat load would cause the release of interstitial atoms from small loops into the matrix, and then the interstitial flow

into a relatively large loop around them.
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Figure 1 Microstructural evolution in Fe-0.75Mn-0.47Mo -0.45Ni electron-irradiated at 290 °C
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Effect of Residual Impurities on One-Dimensional Migration of Interstitial Clusters under
Electron Irradiation
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Abstract

We examined the effect of residual impurities introduced during annealing for specimen preparation on
one-dimensional (1D) migration of self-interstitial atom (SIA) clusters in iron under electron irradiation at 300 K by in
situ observation using high-voltage electron microscopy. The 1D migration distance was found to depend on the
annealing procedure: distribution of the distance slightly decreased by bulk annealing, and significantly decreased by
standard annealing, indicating that impurities acting as traps for one-dimensionally migrating SIA clusters may increase
by thermal diffusion during annealing.
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Estimation of microstructural changes of austenitic alloys for LWR core
internal components by heating during severe accident
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Abstract

Fe-ions and He-ions have been irradiated on 316 ss to 1 dpa at 10appmHe/dpa. Annealing at temperatures of 4000C to
7500C reduced the number density and increased in size of irradiation produced interstitial loops. The microstructural
change is suggesting the total number of interstitial atoms is not strongly affected by annealing for 10000 s.
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