2022 4EFE A AR T FIRFTEBI R MG - B TR R R IR e B TR B ri ) 2 IR 72
— SR RIRFSE R R
[22054]

BKIFF AR DO S HEFNREREHEE (2@ 117
R R MMES —REEET — 3N —XBE2

Development of Microstructure - Thermal History Database for Estimation of Temperature
History to Reactor Components in Accident

RN, BERIEC D, HHR—0, BIIEH A
Kazuyuki Furuya #), Masami Ando ®), Eiichi Wakai ©, Shiro Jitsukawa *
A) NIT-Hachinohe
B) QST-Rokkasho
© JAEA-Tokai

Abstract

The irradiation damage of innovative materials of iron-based high entropy alloy (HEA) Fe-Mn-Cr-V-Al-C has been
investigated. Duals ion beams of Fe*" and He" ion irradiation for the HEA was performed to 0.1 and 1 dpa at 300°C
under 100 appm-He / dpa. Irradiation hardening behavior was measured by nanoindentation. The formation of
dislocation loops was observed in the HEA irradiated at 300°C to 1 dpa by a transmission electron microscope, and the
average diameter and number density were about 21 nm and 4x10%' m, but the irradiated HEA showed no irradiation
hardening and slight softening about 0.4 GPa. It can be speculated that this would be due to irradiation-induced nanoscale
concentration changes and strain relaxation in the HEA. High-resolution transmission electron microscopy revealed that

no crystal lattice distortion was observed in the HEA.
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Table 1: Chemical composition of HEA (at %)

Fe Mn Cr v Al C Cu Mg Na Si
Bal. 20.7 154 10.2 10.0 0.6 0.001 0.001 0.001 0.004
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Fig. 1 Nano-hardness changes of HEA irradiated up to 1
dpa at the depth of 1000 nm from the irradiation surface at
300°C under 100 appm He / dpa.
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Fig. 2 Dislocation loops with burgers vector of (1 / 2)
<111> type formed in the HEA irradiated at 300°C up to 1
dpa under 100 appm He / dpa by Fe*" and He" ions. The
pictures of (a) bright - field image, (b) weak beam dark -
field image, and (c) diffraction pattern were taken from
near 011 pole using g = 211.

Fig. 3 High-resolution electron microscope image around
the dislocation loop with a size about 18 nm formed by
irradiation which are taken from the 001 pole.
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