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Abstract The influences of chemical compositions and stress on grain boundary
oxidation were investigated to clarify the SCC (stress corrosion cracking) initiation mechanism
of reactor materials in PWR primary water. SCC initiation tests were performed using SUS
316, Alloy 600 and several Fe-Cr-Ni model alloys in simulated PWR primary water at 340C .
The grainboundary oxidation increased with increasing nickel concentration in the range
from 68wt% to 84wt%, which indicated that the lack of iron and chromium in higher nickel
content alloys might accelerate the grainboundary oxidation. Regarding the influence of stress
condition, one of the alloys had a maximum grainboundary oxidation which reached 43 um.
The oxidation was not retarded within a depth of several micro meters which implied the
grainboundary oxidation might affect the initiation of primary water SCC of nickel-based alloys.
On the other hand, a similar initiation mechanism did not apply for SUS316, since the grain
boundary attack was not by the oxidation.

Keywords stress corrosion cracking, grainboundary oxidation, PWR primary water, nickel-based alloy,
stainless steel, chemical compositions.

137

NEHROERBECTHCON TV L =y 7 VA4S

5T FLE L (Stress corrosion cracking, SCC)
&, RIS E DV AELZMESILERTH Y, K
TIFEEITDRE - LR BRI 2 EERHRE L
#Z2 5N TW»5B YO E KRB K (pressurized
water reactor, PWR) T3, #REISELRRETHE

T SCC 23 s, 600 54205 690 FE~DE
B EORENRELNTE 2 F71IZ, KE® Davis-
Besse BT CAE U7z LHFEE GO VI, EH
NN UFVICRE R EL S, ZEMIBE
AHELAEELZHFE LTHESATWEY, 20
—JT, AT ¥ L AHIZDOWTIE SCC F84: ARG D

®1 JCORR) TR Y A7 WFJERT By s A 7 20F9e0T BUEBEET) (F)

%2 (MR B H%4y A7 2058 Bl ¥ 2 7 2 0F58t



138

R 21T 72 TASCC R # o, —Hoplst
MRREICRESNTBY, ThFEFTOLIAHJFR
IZo%h3B &9 RERIEIWE STV RNG O,

PWR1 RIS HKRETICBIT =y r VIEESE
EAT YL AGO SCC HA 2D £1L, FERE
THROLNTWE., =y X VEAEIZV =AU
Ry FRBERICE) SCCHEVNESICHEEINS
D 2F 2L RO W TIZEBAO E BRI RER
W72 SCCHAEDIMEBIZ L6 2w. Th
5O, = v 7 VIEAE D SCC FAEZ A
ATV VAMEDBE NI EERBEL TS, L
L7255, SCCHAERMIZOWTIIARLR E2%
<, MAHEO#EWIZ X 2 KO ZERIZHS 212
ToTwiw, AL T T Y Mi4es SCC D*t
MR, MR EWIZ X B SCC 382 H%HE 12
B3 2 H LT SAT R EEZ HND.

R A D fEE S T A S SCC 23582E9 5121, il
S2OBRIT X o TR SIERETATR S N5 LTEH
H5H. REMRICTERROBE L LTIE, #HHk
EOEFISIICE B0, T EMIBKIC X %R
IR L2 S Twb, LA L, B I3LsE
NCHEKT 2720, EERBTLENIAEL S
SCCHMEICIIB TR ES V. T2, BEIIHIE
KBV (BWR) @ X ) ([CHEEDSGFEAT 558
TTHELZHELTHY, KEMEMLHERT S
PWRBREECTHEL 5 L IZE 2. b ORI
SIS R IR S M B gtk —o & LTI,
KR OB 2B (LUF, RABILESH) 294
LNTWwa, ZORFBILIEZ=y FVEEED ER
TR BT 2 BIERR L LTt s n® -0
WHBERILEL L B L SCC o —o L LTI S L
T&2W9-00 Lal, WEBILHICO W TR
BMENHTCTSCCHEEDPPHREINDL Z &R, BE
REBLRSPRIEMBEEAE L 2w LR L, SCC
Bt LCoFEMAEHShTws 1,

PWRI1 k& HIKBRE T I23B1F 5 SCC gL LT
i3, WERBALHE oM A ENRALFHIO W s ) —
THEO-D B o g (B HE P e

FRIC L DA OMEILR, MEOFTRY ZiiE L
TRIRBALZ o7 DD, ThEFTOEI AL
TORBNTEZERMICHBTLICEE>TAR
V. 72720, WINORE T SRR & RO EAE
HAREELRZEH LR LTwsaZ & ddEL Tw
5. TOw, RRBA~OMLIEFAA, SCC %
AEREREREIHIC & > TEETH 5 FIEHE N2V,
FH OIZBE M R &2 v ORI alER %
v, 600 a0k UMb s 525, F#%T SCC
IR EHESNTWAEWAT v L AR, Jif SCC
PEICEN S 690 A4 ETIT W &2 E LT
V2 B0 E B RE - BEMEE (TEM) 12 &
L EIBIERC & o T, AR IR LY & R4
SR CARA FATERL L, RSS2SR 59t
LTWAIZERERBTLT—F2HTW5h, LAL
BHS, BRRMABAES S um BELHE L,
SCCHANDH G- Z MR T ZITIEE > TV,
SCC N LB AR R g D 4 A4 X131 %0 44k
T OB 7 EFli &2 DI85 X —=FIZHBEENEDS, B
um &) RS RmHL S & KEEL, +aRis))
EHEHEEE L TWD EIZZE L. 2%, &
RARFDPAL LTS, Boum FETEET 25513
SCCHAILFESZVIRENH L. TDD,
R ERAE DS SCC RIS AT B R ifRR T 5 121,
IS Z AL 72 5t TR R LA S b 2 L %
FETIICEEL T 5 Z LD REEEZ 55,

U EOBERZZITT, RFE ik AL HESRIC
OWT ORI 2 RAT. S, v X VESSE
E AT v L Ao SCC I EMMEDAERIZEH L, ki
FEEALAS SCC RN AT THREN OV THGET L 72,
2. EE&

2.1 HEM

RERZ W23 A 1 7 $FE D Fe-Cr-Ni €5V
&G4k, 600 54 L UTSUS36 THhAH. 600 &4

DIIBENTWE. INSOEFIE, KERELD B LU SUS36 oMK EFR LIS, ETVEED
#1 60044 & SUS3L6DALAFME (wt%)
&g B o Si Mn P S Cu Ni Fe Cr Mo Nb
600 &4 | 0.060 0.33 0.35 0.006 <0.001 0.03 76.26  6.94  16.02 0.012
SUS316 | 0.047 0.45 1.42 0.024  0.001 11.0 Bal.  16.45  2.07




F2 ETNVEEOMEHRIL

EDS k55 EEEE| ILEAHT
& (wt%) {BE(wt%)
ETILES Fe Cr Ni C

A(8Fe-16Cr-76Ni) | 8.0 164 756 0.001

B(8Fe-8Cr-84Ni) | 8.1 8.3 83.6 0.001
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G(16Fe—-8Cr-76Ni) | 15.9 8.3 75.8 0.001
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