WA VHERBERNE (LXK S REFELNBREI N 1%

Evaluation of Sensitivity to Irradiation Assisted Stress Corrosion Cracking
by Measurement of Leakage Magnetic Flux Density
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In a previous study, authors showed experimentally the correlation between leakage magnetic flux density
and irradiation assisted stress corrosion cracking susceptibility of high purity model austenitic stainless
steels. This study aimed to investigate mechanism of the correlation. Tensile test at elevated temperature and
aging test were conducted on materials simulating irradiation-induced segregation, and leakage magnetic
flux density was measured before and after these tests in order to study the influence of chemical
composition change and lattice defect to leakage magnetic flux density. Furthermore, dependency of
magnetic moment on lattice constant was evaluated by first principle calculation. As result, it was shown that
leakage magnetic flux density of irradiated materials is thought to increase in severe irradiation-induced

segregation region.

Keywords:

IASCC, Material Deterioration, Austenite Stainless Steel, Nondestructive Evaluation, Leakage

Magnetic Flux Density, Flux Gate Sensor, First Principle Calculation.

1. ¥

PEARFIZBNT, SRFROBBEENHRHES
NTWd, o, L0 BESIERER VN ERRET
i & 2 R S KR VAL R AR 5 OO R AR R
FIZDNTH, BREERITEERMEE RS 2L
INTREIND. BETXREGRELLEROVEDEL

T, BEFEN HER/EIN JASCO) BT 5N 2,
EHEODINETOMFICED, A—ZXFF1 R X
7> L AMEHE T TV AESICB LT, 1ASCC szt
EIR AW ORI 23 & 5 & & INERRAYITR
INTVB[]. ZOZENS, WA WVEREEREIZ
£ 0. IASCC A D FIKEMIZHBNT, ZOMES
b & BRI EME CE D 0lge N H 5. 2720, H
T FERGHZ KX DTMA WRIRE E OEMOBES, WA
WIEHEE OIS IASCC B2 BMMOHE DR
HIZDOWTIE, £REARHLRRNE N, FIT Ao
Tl IASCC D ERRDOEDTHDHEZEZLHNTN

25 BRI UA 52 31T 2 BRE S ELfRAT- 4% R IR 23,
WEFFHE IR T R EEZRN D701, B FEmT
BRMERAWTEARBENT A—F L LEmRRET
SRS R Oz D AR B AL L . WA
WK BEEORIEZEZIT oz, 512, (bR E S

LR K, T311-1393 JRIKIE B IR IAR AHERT R
[HHET 4002, H AR T J18F 725 RS R ARIRE 7912 &
T AU A M. EEE: 029-267-4141 |
e-mail:takaya.shigeru@jaea.go.jp

ZELESRE— AL MITER D
H-REEEEZER L.

HEETMIT 272012,

2. HERAE

2.1 HeH

HEMIT, =271 FFRZA T L A SUS304
DFEEERLFIUZ BT S FRESHET 2 N1 7 201k
R TR L 7oL (RS S RmATIREM) Z MW
7o ALFRLER Z Table 1 2R T . % D SUS304 #if & kb
LT, Cri#EDH 10 wt% SRV 2 & #IZ Ni BE
N30 W% E MW EWRETH 2. T BERICLLEE
1100C T? 30 B EHRFF R UVKBIZEZ 0DITH T D,
SRR H AR & Fig1 1R T . 5I5REASELE /51112
WA VR BEREmAELERIC T HLDic, #
R YRS VAN 23 A O A

SRR E A, Table2 IZRT ., WA WREREBEEL
LD EH BRI Z T RDTZDIZ. DFREI 10%. 20%
&U&mif@%¢%ﬂ%%%%btoﬂ%ﬁ§
650°C & L. FERRIZH 35 70, SI9RBEAMART O 1 B
Mz 253& L7z,

Fio, WARBEEEIIHT 25RO SRR
THREOBIZ LS ZEZMT 272012, 5lReadR &

— 505 —



Table 1

Chemical compositions (wt%)

Si Mn

Cr

Ni Fe

0.034 3.02 1.02

103

30.0 0.003 Bal.

Measurement area
M18x2.5

30 GL =30

110

Fig.1 Dimensions of tensile test specimen (t =4)

Table 2 Tensile test conditions

Temperature 650TC
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7.5%/min (>3%)
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(a) As-received sample

(b) Aged sample
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(d) Interrupted tensile test specimen (nominal strain: ~20%)

mm

() Interrupted tensile test specimen (nominal strain: ~30%)

Fig.2 Leakage magnetic flux density (unit: 1 T)
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Fig. 3 Dependency of magnetic moment on lattice constant
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