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Model Development of Elementary Processes of

Irradiation Damage in Materials (I)
— The Influence of Nb Conftent and Solution Treatment Temperature on
Microstructure Change of Materials—

Takeo Muroga*, Naoaki Yoshida**, Hideo Watanabe**

Yoshio Mivamoto™*, Kuniaki Araki**, Nobuyuki Takahashi***

Abstract

This report describes the irradiation experiments in Kyushu University as
detailed in the schedule and specification of the contract signed on 16
November 1994 by PNC and Kyushu University.

The swelling behaviour of two different types of PNC316, which will be used
as the high burnup fuel pin cladding of the fuel assemblies for MONJU, showed
slight difference depending on the level of niobium addition and/or solution
annealing temperature during C-type irradiation experiments in JOY0. The
objectives of the present study is, therefore, to understand the fundamental
roles of niobium addition and the solution annealing temperature on void
swelling behaviour of PNC316 under irradiation. In this study, two different
PNC316 stainless steels (K557 and $553) were used and irradiated with highly
controlled electron beams in a high voltage electrom microscope (HVEM).

Interstfitial and vacancy type defect formation of PNC316 were strongly
affected by the migration energy of point defects and the binding energy between
pont defects and niobium. The present results revealed that the role of cold-
working on precipitates (MC and phosphide) stability is essential to understand
the microstructural evelution of PNC316.

Work performed by Reseach Institute for Applied Mechanics, Kyushu University
under contract with Power Reactor and Nuclear Fuel Development Corporation.

PNC Liaison ; Kenji Hattori, Material Monitoring section, Fuels and Materials
Division.

*Research Institute for Applied Mechanics, Kyushu University

(Monbusyo, Reseach Institute for fussion reactor, in present)

**Research Institute for Applied Mechanics, Kyushu University

-

graduated student, Kyushu University
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