JNC TN9400 2002-073

SVIR-1HBE ODS 7294 b /<L T V¥4 Ml
WEED) v e R
(Foess)

2002%12H

AR A4 0 )L BRSEREARE
KLY 4 —



RKEROEHE -IE—H41EE - #HE - 755481, TRRlCBEWaEHE
 7Z& Wy,

T319-1184 RIKIEARIFR A vigAT AT AR 48 1149
BBRBH 4 2 L B HAE
BhERE Bl iR

Inquiries about copyright and reproduction should be addressed to:
Technical Cooperation Section,

Technology Management Division,

Japan Nuclear Cycle Development Institute

4-49 Muramatsu, Tokai-mura, Naka-gun, Ibaraki, 319-1184,

Japan

© BRI A4 2 L BFEEER (Japan Nuclear Cycle Development Institute)
2002




JNC TN9400 2002-073

2 00 2 %F 1

SVIR-1 B& ODS 7 =T A M=wNT ¥4 MNEEBEED Y > 7 5| sRE TR
(TR E)

SR L IR L FTEREESL !

25

EREGRVa-y HEEBIC L VESERENE L CRENEY V — T RESOBEBEY
MWEOM_EEE - - B b5 EEEE (Oxide Dispersion Strengthened; ODS) 7 =
SA MNLT YA NMEWEEOERN B HIAE - EHESEEFET S22
Be LT, MK SVIR-1 CRERBRZER Lz, BN L-HBEERBHI12Cr7 =7
£ NREHS ODS MBS (Fo4, F95) B 9Cr-~v AT 44 % ODS HEBEE
(M93) Th b, ZNHITOWTIXR%E, VU 73IRABREZITV., REgFEEDY
7B I R TR RA SR ZFE L 7.

FRER - A THONTEERFBRIIUTOEBY TH D,

1) F94, F95 RN M93 B ERBEM O U > 7 515RMEE L, ODS B FE L #IZiRR]
NI CRIEL- ODS 7 =51 MAKEE (1DS) & PNC-FMS S#EEE O DM
EL_VIHoT, £, BREEE Ve -y AERBIZL 2FEEBEEORR, —K
BUOROEMONT 1IDS ICHE L TRIFIZEM L, AEEBE X RFRASRESEE
HITBDZENTMLoT,

2) EEHMETFREE 0.5~3.0X102n/m2E>0.1MeV), BEHEE 397~534CDRE &
HEEIZRBV T, A0 U o F5EME IR, SRR E & bICBEITHEVR
10%2E DM EZ R LT-28, MESEOBNERTFHEIIRON R o7, TN
DNTIE, —EROR LB N E BIZRBAITORERT I 2HEmB RN b DD,
BBEHIZ AL D UMD L WELITHESE T & o Tz,

3) LIEORERENLABREEGHEEICEO T, KAEBETIIRNICHEIELVBER
LR ODETIZR NS, BREOBFASRAE  IEHEFENRF THDH Z L3
ML=, UL, BROPHFRAET —Z3EFIBLNTNDEZ L2 b, 55
ERICEEL TS ERAEEE CORNRBREER L, BFESEEZEE TS L0E
ETh5D,

1 RIETHE 7 — BHEEREGEEEL Y — BEMHRRE REMERRE

2 H



JNC TN9400 2002-073
December,2 0 0 2

Ring-tensile properties of oxide dispersion strengthened
ferritic/martensitic steel claddings irradiated in JOYO/SVIR-1

Tsunemitsu Yoshitakel, Naoaki Akasakal, and Yasuhiro Abe!

Abstract

The cladding samples of the 12Cr-ferritic Oxide Dispersion Strengthened (ODS)
steel claddings with recrystallized microstructure (F94 and F95) and the
9Cr-martensitic ODS steel cladding (M93), in which their high temperature strengths
were improved by the recrystallization and the a-y phase transformation, respectively,
were irradiated in the JOYO/SVIR-1. Post-irradiation ring-tensile tests and
microstructural examination were carried out on these cladding samples in order to
understand the effects of fast neutron irradiation on their ring-tensile properties.

The results obtained in this study are as follows;

1) The strength of F94, F95 and M93 claddings was higher than that of
11Cr-ferritic/martensitic steel without oxide dispersion, and lower than that of the
first trial ODS ferritic steel cladding manufactured by warm working that had the
strong strength anisotropy (1DS). The uniform and total elongations of these
claddings were considerably increased by the improvement of their microstructures
using recrystallization and oy phase transformation, compared with 1DS.

2) The strength of these claddings was increased about 10% by the irradiation
hardening under the irradiation conditions examined where the fast neutron fluence
was between 0.5 x 1026 and 3.0 x 1026 n/m2? (E>0.1MeV) and the irradiation
temperature ranged from 397 to 534 °C. No significant dependence of fast neutron
fluence on the ring-tensile properties was observed and these claddings retained
respectable elongation after the irradiation.

3) From these results and consideration, it is suggested that the ring-tensile properties
of these ODS steel claddings (F94, F95 and M93) after irradiation would be excellent
within the fluence level achieved in this irradiation test. However, it is necessary to
conduct the irradiation tests on them because the irradiation data are still

insufficient to evaluate their irradiation behavior in higher fluence conditions.

1 Materials Monitoring Section, Fuels and Materials Division, Irradiation Center, Oarai
Engineering Center, Japan Nuclear Cycle Development Institute
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F4A 1.981 400 720 876 47 13.6
Fos F6A 2.014 450 665 797 50 16.2
F7A 1.973 500 623 744 5.0 18.2

F8A 1.978 525 597 710 5.1 20.6
F23 1.917 400 652 764 48 7.9
Fo4 F24 1.918 450 594 724 5.0 9.5
F25 1.922 500 572 656 54 11.1
F26 1.890 525 526 619 5.0 12.8
M24 2.078 400 825 960 40 18.0
M93 M25 2.084 450 806 902 3.1 143
M26 2.070 500 725 834 3.2 14.8
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