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Influence of Grain Boundary Sliding and Carbide Precipitation
on IGSCC Susceptibility of SUS 316 under Hydrogenated High Temperature Water
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Abstract IGSCC was recognized on cold deformed SUS316 by SSRT testing under hydrogenated
high temperature water. Also, detailed SEM observation showed grain boundary sliding occurred at crack
initiation site after SSRT testing. And the susceptibility showed simple Arrhenius type temperature
dependence, and measured activation energy was 90.4KJ/mol. It suggests that some thermal activated
process influenced the IGSCC initiation and propagation process. So to study the rate limiting process on
the IGSCC behaviors, temperature dependences of grain boundary sliding and IGSCC were measured in
separately. Grain boundary sliding behaviors were examined by creep tests in high temperature air to avoid
the effect of electro-chemical reactions. And, the effect of grain boundary sliding was recognized also in air
especially lower than 525°C, and similar simple Arrhenius type temperature dependence was
estimated(110.4KJ/mol). Then, the effect of carbide precipitation on grain boundary sliding in air and
IGSCC susceptibility under simurated PWR primary water were examined, and similar effect to suppress
these susceptibilities was confirmed. These results showed that the grain boundary sliding plays a
significant role on IGSCC initiation and propagation process. Based on the results of test and detailed
observation, hypothesis of IGSCC initiation and propagation are proposed, and discussed about the
influenced factors on this IGSCC process.
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(2 ppm as Li) + DHz (30 cc/kg H20)) THIF AL 49 SUS316DIGSCCREZMEIZ B LT3k FUALRE &

PHT i D AL SUS3L6 & KT AL % T i & 4 RO

78 L SUS316 DIGSCCRE 1 & JLlchat L7z, #
NZNOMFORFIEIRICE L TOFE-TEMEi%EH
X UEDS/#s B & OSSSRTEER £ O i i 2 A8 12 B
L TOSEMEIERE R 2 M 8 IT/RT.



BFEE2ELIIIWMAPTTOAT VL AHDIGSCC
TR T (Cr+Mo) EEAMKT 35 &
ENBHEREL-TBY, BELZEDBWRERTO
M e —3Hd 5. FIH L TKkEIEGFNLPWR
1 RABRERECOFKRIIE EL L@ EZRL,
WRTO (Cr+Mo) BEAE L TH, KFRRIW A
it LT % LIGSCCR S M I3 R = 7 A & i 231
HENLMEEZRLTWS, S5, AHZALM
(213 2 DAE R HTHETICFE L 2R R4 0 A5k B AL
PONHIZ X - THIHI S D &) FEEREG & —3
LTBY, KELXEGEHAKPTOMEE»TH ST
W5 EEZ BNDHPWR—KAEE THOIGSCCO
IR RTN)PFEEGE L TWDL I e E2RET 55
FFF—rn—obEILNL.

35 SRKBTOIGSCCRESZMICXTT S
{REx

BIEG F ClCRi# L7z & 9 12SUS3161E 50 % R T
MR 7250 CSSRT#HERZ 179 &, PWR 1 R R
R CIGSCCREZMA R SN, T2 O MIids
BOGREE, 358, KE) ogBr)l7sZL, &
DK T AT % EMRR T 0L 215 2
EDURENT. &5 IZSSRTEHER DIGSCCHEE 1 & D
—ERICRER TN B SN, FPWR 1 RARE
BERECOIGSCCESZMEICB L IZTRERTON,
IR B & O S AL it o &) £ I2E L T
A FEG L 72 KA CORF TN OZH) & 1238
T HHBEEIRO N2 &Eh s, IGSCCREZMEIS
RHRFTRODPEG LT A MRS, DL
DfERE D L ITKFEEETPWR 1 RAEERECTO
IGSCCRESZMED A S N7z B IZ DWW TR IR L
72 D% HI10IZRT .

COWRFT Y DA LTI, FOREE
I A HF & L TEOR I TOERDE T % s
LYY 2FRT L5100 e OB R~KIG (#E
fr, 72l y) ZBEISE, HATR)2HEHSE
B g 7 & OPLHOME KN TR BB § 5 ] REE
DEVRNICER SN K GFREINLTEASR
7oHEAT, BREFIC X VB A SRR & EDE
ZoN5. ZONQORETIZRE L TEEH 67 -6
EEBMNICKEERT HBRICEIAEA SN BT
REMEZ R LTBY, S HBOFEML EBRMRE LT
THHEH, KEFPWNEINDLZ LI2X ) EBEBHNOIL
BRSNS RS0 BB A 52 AT TR
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AT RIS TR TS A
O e HRCERE

B0 PWRI KRR T OIGSCCRA - B

FEEUCRESIMERT- & L TECTREEDEZ S
NG, —HRRTX) Z2WHT 2R WES N5
W& LT, ORFIEZIHD 5 VITHAEED
AL 5@ X 25 2 5 DR ALY AT H @KL TR
WA EBmIbT A WEEOD LRI SN AE A
T 5 44 W USRS A0 % 1 1 S B R B
L 72TTAlloy690® & 9 i MO Em W ECra &k &
WEZONL, SHITHRATR) DFEEIEVED
LI ERED 2 WHAET T, FoREOm TERE
WCEBREEL, TORDOEXHEERO—DODFENA L
b, COHEMCTOBEREIMET HAHETLLTO
AEAMEEWMOEIRE % LT AT RMEDO D 5 &
B K FZ QL % MRS 2 WEEMEDO H % il
JE@pH% FF AR MUY O EIREE % 1T % i
HOHHECLIOHIEE LR EDEZ ONL. — /TR
T AEE IR LR T L TOR RO
FUZHIRBIFE TSNy 7 7 — %) B 7 E S &
B39 BRI FE O IFALQAFERBULEE L 72 Alloy6909
I EMICEN-BCrigE*BETAEEREN
EzZobNb. SRIGSCCOEZEAE - MR Il 5%
WICEPl B ey PRt 6, ThofEESR
A, HHIKFOREE L VHEICL TW LR
Ndhb.
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EA
4. :\iEH

1. PWR 1 KGR BREE ffC o N L% iz
72SSRTHER T R/, 5 1 72 IGSCCHE i DS S &R 12D
W TR 2 SEMBIZE & 47 o 724G R, RO —
HCRFRFT N OFEDEEE SN T OBIEHE
F1E, IGSCCOBEZ RIS Y HK & 7 H
ERIZLTHWATREREZR LTV,

2 ARF R R RGP CHlE L7z, 1%
SbN-ERIE, IGSCCOZFNERUEL T L=
R OIRERAFNEDTTRD S, 525C 7> 5450C D i
B #i P C O IEMEAL = A L F —13110.4K]/mol T &
572, TOMEIZPWR 1 K ABRE TOIGSCCIEZ
PEDIRIEMAEE (90.4K]/mol) 12~ Msk& LT
<, AHRPWR 1 KGRBEEERBE IR B |2 W R
S TOMEDEAL, & HVIIEREREDHEEX
I & BIHHAL T AV F— DAL R EDES L B
BRI HLEETH 555, W OEIZEMO S &
STHBERINTVWLIHEELH L.

3. REFTOY ) — THEROKR, KR T
AR 2T B H 2 R TR RS S
72. EHIZPWR 1 RABE BB COIGSCCRES
B JF TR AT O B % MRt L 7ciG
B, REFORRETRY)EHEFERLC KR TO
(Cr+Mo) EEAIMEL TH, KRR A L
T3 EIGSCCREAZTEIZINH] S 2 #E A S
72. TORKPTORIF T ZH EPWR1 K
SAIEEEREE T COIGSCCEE B % EEF R
—H¥ AL, PWR1 JREER THOIGSCCH
S - EEER ISR TRY) OS5 2 RTHODT
»H5b.

4. BONTERB L UBILEHERE D LICPWR1 X
SRR EREE T HL & N2 IGSCCREAZ R L2t § 2 T
RIS, S - EEBRICBI 2 EERT %
BT

C ORFFEIZBAVEE ] (FR) DZEZED—BRE L C
ER LD THAH, ZTICRHLTHEEZRLIT.
WMERDFETICH 72 o THERZHER L ERORM L
#\ 7zRoger W Staehle#UZ 1ML £3. F/o%E
BROFATIZ N 7z o TIIBIEHE (BR) off L8, i
HwE BLOPRARKKOSWB 2 215 %
L7z, SCICRRLOE#sRLET.
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