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Evaluation of precipitates stability under ion-irradiation in austenitic

stainless steels (1)

Naoaki Yoshida*, Hideo Watanabe*, Kuniaki Araki*

Abstract

This repert describes the irradiation experiments in Kyushu University as detailed in the schedule
and specification appended to the contract signed on 12 January 1996 by PNC and Kyushu
University,

The swelling behavior of PNC 316 under fast neutron irradiation, which will be used as the high
burnup fuel pin cladding of the fuel assemblies for MONJU, is controlled by the formation of
needle-like phosphide at higher temperature. The objective of the present study is to understand
stability of phosphide under copper ion-irradiation (3.0MeV) using phosphorus (P) containing
model austenitic stainless steels in the temperature range of 773K to 923K. The irradiation dose
level is 10-150 dpa. |

Formation of phosphide was strongly affected by the irradiation temperature and the presence of
titanium (Ti). In Fe-16Cr-17Ni-0.024P and Fe-16Cr-17Ni-0.1P alloys, void swelling was decreased
with increasing dislocation density and phosphorus content, but phosphides were not formed up to
873K(150dpa). On the other hand, phosphide formation became prominent and void swelling was
suppressed by the formation at 923K. In Fe-16Cr-17Ni-0.024P, phosphides resolved during ion
irradiation and higher void swelling was detected after the resolution. It is cleared that phosphides
are fined and the formation temperature range of phosphide extend to low temperature range by the

co-addition of phosphorus and titanium.

*Research Institute for Applied Mechanics, Kyushu University

PNC : Material Monitoring Section, Fuels and Materials Division.
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