Y3 2002 FAGELHI L4F

Modeling of Radiation Hardening
Due to Point Defect Clusters in Stainless Steels

Junhyun Kwon, Joo-Hag Kim, Sang Chul Kwon, and Jun—-Hwa Hong

Korea Atomic Energy Research Institute

Abstract

A model Is presented that estimates the amount of radiation hardening under neutron
irradiation. A reaction rate theory was employed to describe the evolution of
microstructure in stainless steel leading to radiation hardening. The model assumes that
point defect clusters (interstitial- and vacancy-type) are the primary sources of
hardening and these defects eventually act as barriers to the dislocation motion. Small
clusters can be created directly from the displacement cascade and be developed by
diffusive mechanism between mobile point defects and clusters. Based on the model, we
computed PDC distributions numerically and estimated the increase in yield strength.
Both types of clusters can give rise to significant hardening. The effect of displacement
rate has been investigated using the PDC model calculation. It could be found that

higher displacement rate can lead to more hardening.

&% 2re) 4REES Fol7] A8 A3IAYNY AT
Study of Thermomechanical Processing Method to Promote Twins in Pure Zr

Qo
28 €59 Zrol W dATEH ANE2A, AL g AN E FEEA Yol A
LE A WS EY EAE whES A dggA e £80] 40%7A Bt s e
o, old] we} zHo| vzl =gt EBSDHS ol4s EAY 4AEL gBE {1012}
2 {1011} 4Aold o, olg9 Y=L vud & FZAA oz d H4 dAd H
FE 71F AP B dF ABE hep BATFEY Zr 2 1 AFEE fccFSHH 2ol

YAZGAOE FHol & MAZAL wEE ol ASTL YFUT

— 221 —



