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The Evaluation of Irradiation Effect on Charpy Impact Properties of the PNC-FMS and the ODS
Martensitic Steel Irradiat;ed in JOYO/CMIR-5 and MARICO-1

Yasuhide Yano!, Tsunemitsu Yoshitake!, Yasuhiro Abe!
Abstract

The effect of fast neutron irradiation on impact properties of the PNC-FMS (2WFK) and ODS
martensitic steel (H35), which were irradiated in the JOYO/CMIR-5 and MARICO-1, were
investigated, because it was well known that irradiation-embrittlement was one of the most
important issue to apply these ferritic steels to FBR core materials. The post irradiation half-sized
and miniaturized Charpy impact tests were carried out to understand the impact properties of
these ferritic steels.

The results obtained in this study are as follows:

1. In all irradiated 2WFK specimens, the impact properties depended on irradiation
temperature rather than neutron fluence under these irradiation conditions. The impact
properties of 2WFK specimens irradiated at the temperature range of 400 to 500°C almost
scarcely change, however, those of 2WFK specimens irradiated at 659°C obviously decreased.

2. The impact properties of 2WFK specimens irradiated at 495°C were similar to those of
as-received 2WFK specimen. This indicates that the effects of thermal aging improvement
and irradiation degradation canceled each other. Moreover, the impact properties of 2WFK
specimens irradiated at 659°C decreased more remarkably than those of thermal aged
specimens at 650°C. It is suggested that these 2WFK impact properties seemed to be
understood by microstructure behaviors, especially precipitation behaviors, by means of
irradiation and thermal aging. .

3. It is suggested that the anisotropy of H35 ODS steel was considerably improved by the o/v
phase transformation, and H35 specimens had superior impact properties even after
irradiation because no radiation hardening and no change of impact properties under these
irradiation conditions were observed.

IMaterials Monitoring Section, Fuels and Materials Division, Irradiation Center, Oarai
Engineering Center, JNC.
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# 2.1.1 2WFK D{LZER5 (wi%)

HifE C Si Mn P S Ni C Mo W V. Nb N Fe

2WFK 012 0.05 0.60 0.003 0.001 0.39 11.09 0.49 2.08 0.21 0.047 0.049 bal.

# 2.2.2 61FS DR 5 (wt%)

HifE C Si Mn P S Ni C Mo W v Nb N Fe

61FS 0.043 0.05 0.62 0.009 0.002 0.46 11.11 1.91 - 0.24 0.050 0.056 bal

# 2.2.2 H35 DRSS (Wt%)

#nfE C Si Mn P Cr Ti S W  ExcessO* N Y205 Fe

H35 0.18 0.027 0.022 0.002 10.51 0.45 0.001 1.44 0.30 0.013 097 bal.

R HTE
*) (Excess 0) =0 -YX0.27
**) (Y2038 =Y X1.27

R 4.1.1 2WFK ¥ %)L B —ESRRER B DR &4

ek HTE A X REY 7 | RFHRECC REE" | HBRAKRE

. 378 0.57 10
R=F=27 | CMIR-5
PNC-FMS _ 566 0.53 10
2WFK
i . 495 0.87
IN—TPAA | MARICO-1
659 0.55

¥ 1=Fa27(15mmHX 1.5mmW X 20mmL), /~—7 %1 X(10mmH X 5mm X 55mmL)
**) X 10%n/m?, E>0.1MeV

#4.1.2 H35 ¥y /L —ERRE A DR &M

ZEa e Y1 X" Ry REHEE(C) REE" | RBRA R

ODS =72 H35 I=F=7 | CMIR-5 376 13 20
A N 521 1.8 20

¥} 2=F=27(.5mmHX 1.5mmW X 20mmL)

**) X 1026n/m?2, E>0.1MeV

%) LEMmE THETZNEN 10 BT
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