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Corrosion Behavior of Stainless Steels in High-temperature Water Environments
— Influence of Hydrogen and Oxygen Considerations for Initiation of SCC —

—J7, IMEAREKIF (PWR) T
PR Ll 72 & ORRFEREIL W, Ny TV T 4 —

FEHl 5 (Takumi Terachi)® [ 2%5] (Koji Arioka)™

B EARBEAKIEICBN T, FERRE 27 o L RSB B IS D E AT E N AR
BETOATHRESNTEY, KERKEE CIIHEFNRRN. 22T, BHERE L KERKERE
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Z D Cr EEEM O R IFARAF 21T\, FilE FEmEE, 4 —2 = B0 RE, XmE
Prasm, ERE IS L A EEM ST A JEhE L 7=, %@%%,Wh@%ﬁf%&ﬁi2ﬁﬁg
ZRERL L, BRI D AN B R I K E L RBRBE R Tld FesO4, MEHEEREL F TlE o —Fe:03 Z HIRICHE
bewé’tﬁ%%ﬁkﬁot #ﬁ WJE R T K B RER R, RN & b A B v
DAL Z IR L1228, K BECld FeCroO4 &2 FR & LB 72 TH D DITxF L T,
PR BREE CIT LB AR ﬂﬁ%<f%7xﬁﬁ ETHDLZENPELMNE T, ZD X HIZBE
BRBT L KFPLRERBE CEARINC R E RAENMR I N, JTTOMERHMIMNE & NJE O8I HER
ENDHKEBREREED TN, IHETENER SIS, ISR AT 5 B ME DMK
Wz,

F—TJ— K SUS316, RKEoHr, BEHEEREE, AKEDKERSEE, CriRE, ISAEEE, TEM

Abstract Stress corrosion cracking on unirradiated austenitic stainless steels has been
reported only from oxygenated environment in pressurized water reactors. Then, in order to make
clear the differences between dissolved oxygen and dissolved hydrogen on initiation of the stress
corrosion cracking, the oxide film analyses on SUS316 with varies chromium concentration alloys
were conducted using an analytical transmission electron microscope, Auger electron spectroscopy
and X-ray diffractometer. Structures of the outer layer formed in the hydrogenated environment, and
in the oxygenated environment were mainly consisted of magnetite and hematite, respectively. The
inner layer, the oxide film consisted of spinel structures in both the hydrogenated and the
oxygenated environment. Although, in the oxygenated environment the oxide film was composed
with porous oxide grains, while fine grains of chromate was consist in the hydrogenated
environment. In addition, it is considered that original surface of the specimen might sustain
outer/inner interface in the hydrogenated environment. These differences of corrosion phenomena

might be affected the stress corrosion cracking susceptibility especially in initiation stage.

Keywords SUS 316, film analysis, dissolved oxygen, hydrogenated, chromium concentration,

stress corrosion cracking, TEM,

v~ﬁw%®%%%@mﬁ@ﬁ%nﬁmmm

R LT Ty AT WBESERT $ili s 27 2WFFERT

assistedstress corrosion cracking, IASCC) 23R S i
WA IE (BWR) (2B 54 —2ATF A bR TWA LD, KEPR SN TV DHEREETORBE
AT L AR O R RS B A E L (inter  granular MOSCCIEMEINTWARW., oF Y, BT T

stress corrosion cracking, IGSCC) 1%, =77 KX MIBFDREFOA—ATFA FRAT L A
FER7 A CHRADHER SN EE2WIZ, A DIGSCCIE, MERNFET DEEOH THRE SN T
= X LEINCEIT 2 RE S AT TV 509, W5,

, HEEANRE — —77, I o TRERK S miRmEA P
BV TERERARNTON, BWINT 272 A



208

T UV AMSCCEZ M EHTH Z Enms I T
WD W D OREITBBENFELRVRE T
Tb, %WI&%EﬁK;é@%&%#ﬁgzﬁ
SCCEAMMERTHLEZRBLTND. ZDD
ARERRE BT, BWREBREE X 0 KFEBAEREE D SCC &=
ﬁﬁﬁw:&%fbfwé%a@ FEHE THE A D e

BENTLETERTHIZLEZRL VDD, &
ﬁ:ﬁﬂ:%fﬂzoo&oé PWR D42 & - CTHEER
HEEZ25.

ZDEHIE, AT U LUAFITKEMKERE FICE
WTIGSCCHEERDEZ A A L TWVAHIZHL b b
T, ERETIIMEREREE T DA T SCC DIAENHRE S
ITW5H., ZoZ b, MEE T TILSCCHAID
BT oZMNRRE SRR LRI, KEMK
BEIIMRERE LV BAEOKZMENMENEEZ LR
L. ZoOMHmmEGEH L, KEMRKERE T TORT
L AHD SCCIZRET 5 U A7 ZaHlid 5121, FEHk
TRAEPHR SN TV DMHERE &, BAEDHR
TWARWKFREREOMER X U@ R 2 BT 5
VERDD.

— RIS REINOREIIIREICBIT HER
HEGLTWADZ ENMLATEY, SiEEEkKF
(23 DR I O B BN TP LTI 4 DR
MDD LT D220 FF B IFREIL, KEDKER
BERICH T 2 BB RS D fA TR Y
HE S FesOa, WIEM FeCr204 & EiRE LTZ-AE RV
MEEIZ L VMR SN D Z E 2B L@, &z,
FRITBR R ONFILBIZ L 0 NERKRE L, R
f2Z 5 Fe AR L W MR RS T 5 2 &
R LT, BIZCe &M KIZ TR OV TE,
PWJE T FeCr204 (T X 522 E DM TR AL S 41,
Fe 58 X O FEOILB A IR T2 Z L 2B 6T LT
EYc

—77, BWRO X 9 ICHERZ G TeREE T CTARR L
BB L CHZBOMEHN o 5. IR
FRBEZOFMZIZL > TREAFICIEL DX BR
W oI DHH, NEMZR BWREREL T 5 288 CHlik
TR S BT ZEO D HTHER T, SMED a-Fe20s,
WJE X FeCr2 04 °Crz 03 & SN THY, KEEEFR
BICHBAMAMEICFS LTS BN TND
17192325 =72 L, ZHNETOT —H TrxWrim 5 mn
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2.1 HEME KO ERRAERLE

PHAAS 12 SUS316 35 KUY, SUS316 &2 _X— R & LT
CriREEZALH (Cr5~20%) ZAH L7z, & 1 12Atass
DALZERRSY 2R d . RSB AL EE SR 113 1000~1150°C
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R [FVR 0D B MG A RS AL PR % S L 7.
#1 P O (wt%)
C Si Mn P S Ni Mo Cr

5%Cr | 0.05 0.54 1.54 0.023 0.001 12.09 224 512
10%Cr[0.049 05 1.5 0.022 0.001 121 231 945
12%Cr[0.059 0.49 1.54 0.005 0.006 14.06 2.27 11.91
15%Cr[0.059 0.47 1.51 0.006 0.005 13.88 2.23 14.99
16%Cr|[0.051 0.51 1.48 0.028 0.001 13.2 234 16.47
20%Cr|[0.044 05 1.48 0.008 0.005 13.7 2.24 19.81
X SUS316  16%Cr#f
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