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The effect of microstructural change on the Charpy impact properties of
the high-strength ferritic/martensitic steel (PNC-FMS) irradiated in J OYO/MARICO-1

Yasuhide Yano!, Naoaki Akasakal, Tsunemitsu Yoshitake!, Yasuhiro Abe!

— Abstract—

-It is well known that the irradiation embrittlement is one of the most important issues to
apply ferritic steels for FBR core materials, although ferritic steels have been considered to be
candidate core materials of the commercialized FBR core material because of their superior
swelling resistance. |

In order to evaluate the effects of microstructural changes during irradiation on the Charpy
impact properties of the high-strength ferritic/martensitic steel (PNC-FMS), microstructural
observations were performed with transmission electron microscopy on ruptured halves of the
half-sized Charpy specimens of PNC-FMS irradiated in the JOYO/MARICO-1.

The results obtained in this study are as follows:

1) There was remarkable disappearance of the lath of martensite in the samples irradiated at
6500C, although there was no significant change in microstructures, especially the lath of
martensite between the samples irradiated at 500°C and unirradiated. The disappearance
of martensitic lath in the samples irradiated at 650°C was larger than that of the samples
thermally aged at 650°C. |

'2) The ductile-brittle transition temperature (DBTT) of irradiated PNC-FMS is judged to
increase with the disappearance of martensitic lath and to decrease with the recovery in
dislocations. ‘

3) The decrease in the upper shelf energy (USE) of irradiated PNC-FMS is significantly
accompanied by the change of precipitation behavior.

4) The charpy impact properties and microstructures of PNC-FMS irradiated at 500°C were
superior under these irradiation conditions. In future, it is necessary to establish how to
evaluate charpy impact properties in a high fluence region, based on theoretical methods
introduced from the data gained in low fluence experiments, in addition to expanding the

date area widely.

1) Material Monitoring Section, Fuels and Materials Division, Irradiation Center, Oarai

Engineering Center, Japan Nuclear Cycle Development Institute
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