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This study focused on an initial stage of PWSCC, observed and considered the oxide layer on alloy 600 using
three-point bending specimens immersed in 360 °C + 30 ml/’kg DH and 345 °C + 15 ml/kg DH. Crevasses of
oxide film along grain boundaries were observed on their surfaces. These conditions are close to chemical
equilibrium boundary of Ni/NiO, inhibit the growth of the oxide film on grain boundaries due to lack of
oxidizable-Ni and Cr. There is a possibility that their material surfaces in vicinity of grain boundaries weren’t
covered with oxide film and were contacted with these test water conditions while a long immersing term. The
authors reported that the DH concentration dependency of PWSCC initiation by high pre-strained RUB
specimen coincided with it of PWSCC crack growth rate by CT specimen. There is a possibility that the
coincidence is based on the above mechanism; “less oxide film on grain boundaries” under the condition

applied high stress to a surface of SCC test specimen.

Keywords: PWR, Dissolved Hydrogen, Stress Corrosion Cracking, Nickel Based Alloy, Alloy 600,
Nickel Oxide, Oxide Film, PWSCC, Crack Initiation Time, Crack Propagation Rate

1. #&

IR -1 58 877 > b (Pressurized Water
Reactor: PWR) 2%~ 2 ias DR ERZIE, 600 543, 690
BEEO= Y T MN)EEEMER SN TND, 77k
DEREAL & & HIT 600 Ba0—UCRKF DI IEEE
AUPrimary Water Stress Corrosion Cracking : PWSCC) 23 E
SNCHAE(L L7272, Cr &% @i PWSCC P2 mb iz
690 H@HFE~OEEHNAREED LAV TE T, BIEDOEN
PWR RE T MIBUT 690 A4 378K S A S niE
MR AR S B AMIDAEA S Tnd, £7-
690 4R OEHERIE bR A DA
FREBDOEHERIZ PWSCC x5k, & L TR S5,
I, PWR — RIS T PWSCC IZRET- A FE1%
690 EBDREENZ DN, SRR AR OSFPE AR
BB DX ST, 690 A ~DHHT T FEAN S T
KEEEMI B D, ENOHNEIT A —F—T oy FE—
=V VI RO MR E OB [BRIRRIG ) & bR D kR
DT 9 2 THIREE 600 G S D, JFNEE
FEFW D (XEE 600 G4 TH M &R TR FED
BT 600 BasROBsESEIME S TRy
B8 4% bikpiEis S5 rIEEMA = 3 L—
F 4N —T DENPWRFEE T > N OJFE IR M

HAESE: K &
T 652-8585 AU ri A AT FHIRFET 1-1-1
E-mail: takaaki kobayashi@mihi.co.jp

DOEETBIIH 250 J O 58 12 1D 2 EnbxiRidna
WM Y | 600 54200 PWSCC ®FEROFEFE TSR
& LTEERBRRIG TH L, ZD72dIz, MEHRT &
IESRA-~DORERESINC b, BREERFIZ K D%k,
Z A7/ K (Dissolved Hydrogen : DHYEDKE 1T
A—H Otz X 5 PWSCC ®ROZEZ RAD 5 2
LEDHEFRTHD[1], DHIREOREFHMI G E 0, 600 &
400 PWSCC DFFFFEIE 1980 FE-E 0> BIEIPAN T < AT
NTCTET2], LinL7edin, PWSCC & S| 2By
T DRI EE N AHAET D DITEET PWSCC FeAE5A5R
DHIEZ L AERERIEDFAE L7\ AR/ ER
M7 B & DA B £ TOWPEOBEIZ OV TILRTE
AR NE N, AL PWSCC 0D & D BN -
WAEIZHEH L, DH JREE - IR OB U ThHE
KNI S LD IR LB DR & DBSEZ DU
THRE - Rt To72b D TH D,

2. HEBA*E

21 HABAFRUEEEH
AR T EROMME S HEERE L, U
—Z U X FNRUBERA L0 s Rl 55]
RIS IIRAE D SR T & D = R ER A 2
5L L LB) SIRSMET, BRETHERT D 25%
DOMENINLA Pl L CYERT % 3/4 inch RUB #U5RF1%
850MPa, ABFFED —iiHhi TR 1 650 MPa Th 5,



R2% Vol. 19, No. 3 (2020)

RUB # I IVEH 32 B 18RI Ot ii721 7 T < U il
TR & E AT RS OJE 5 ) OF 3RS I E
VN2, RN T R SCC E st shd
EEZDND, RO BRI SEIE, SRR
72 PWSCC DEDFEAT HIERTOBPIC & & F o 7hf
BERERI A BIEL CX DML Z B D MERH Y . =
i RRER %8 LD LB X T, ERARIET OIS
FEFNZ Pl D b R8T, 2RO REDOBIEE
ZH¥E L7z, Fig VI ST B 216 B SHLA A TR
REOUEIRDIMBS 27, 1B RIS TR
B R AR LT 5 2 & TR B O IR T
IRERFNO AN B EA OIS M-S 41D,

F 7o, BEAFENZ PWSCC 38R 5173 B 72 MAG00 A4
&L, AT I E R RE S ERE L, [EN PWR
WET T MM & REOIR TR es LS E B e
HEIY U7z, SR E~D5 iR EIERZ & 5 FHiD
AT S TRV, ABFZEIZHE L 72 MA600 540D
&Gy M OIS % Table 1 (27”7,

FRBRGRIE) S I, TR SR R R 2 155 72
DIT 360°CHTN345°C & L IZIERRIL 1 T2 2 THReH]
FREEA A2 & LTz, KEIEEN PWR OB /KB R EIZ
D L7e—UCRARSA:, BIBIE 5 FB)REZ 1800 ppm,
U F 7 INLiVHEREZ 3.5 ppm, DH #2E% 30 mlkg, 1AA#%
F(DOYEEEIL 5 ppb A & L. 345 °CE:{1F0> 7% DH 121 %
5,15mlkg & L7oKE T CHiEaiRa1 1o 72, R o
M LB 1360 °C: 51, 345°C: §13)Th D,

22 FERILREBEOHHAE

— MBI TN Z . AEESLE ISR L O
TEHELATAIHT B BN U LU R O HkRR 2 iV V=,

F-OWTI ) A8 - BEIREOZATT v N
—IIRE B ATRE T LA LTSS CE DRLEN
& % HNCRGERTEE TREMEE S-3400N & VY, —HiDE
frREE%- B EHRIZIX B8 Field Emission SEM S&&E
SU-70 % v V=, FEAHIZ YK 744 (Secondary Electron :
SENCEABIEZAAT 7D, WA HIBIL 7235 A I
FE 1% (Back Scattered Electron : BSE) | H IR 2 TH#L
22 BHEfRE LT, X CSEM & OAELEIZITRHCE
RORVWAIE SE 8 TH Y \BSE A~ 51371
HIZBSE &fFRE LT,

Wrii LidA Aoy F ok 0itotz, A 40>
YT U T OFME, BT A - Ar, IEEE 6KV, K
T LSKV, HEERT 400 pA, XU 7 K04
h & L7, 7238, SU-T0 13 /L —45 B8 X #54T: EDS

2029h immersed

Before test

Fig.1 Appearance of three-point bending specimen
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Fig. 3 SEM image of surface and cross section 2/2 (360 C)

DH: 5 mi/kg

S3400 15.0kV 11.9mm x2.00k SE 20.0um

DH: 15 mlkg

53400 15.0kV 11.5mm x2.00k SE

[ DH: 30 mikg

\

S$3400 15.0kV 11.2mr

Fig.4 SEM image of surfaces (345 °C)
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Fig. 8 Estimation of etched depth (360 °C)
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