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Influence of Rolling Direction and Carbide Precipitation
on IGSCC Susceptibility in Hydrogenated High Temperature Water
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Abstract IGSCC growth behaviors of austenitic stainless steels in hydrogenated high
temperature water were studied using compact type specimens (0.5T for cold worked materials).
The effect of cold rolling direction, alloy composition and carbide precipitation on crack growth
behaviors was studied in hydrogenated high temperature water. Then, to examine the effect of cold
work and carbide precipitation on IGSCC behaviors, the role of grain boundary sliding was studied
in high temperature air using CT specimens. The similar dependences of carbide precipitation and
cold work on IGSCC and creep behaviors suggest that grain boundary sliding might play an
important role by itself or in conjunction with other reactions such as crack tip dissolution etc.

Keywords stainless steel, IGSCC, carbide precipitation, grain boundary sliding.
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SUS304 T 5. B EHT1060°C THIRILALER $i
WAL Z8ET 2 72 DITK# L2, —H IGSCC & Zdik
HEIC B KIET RO OB LR T 5720 —
EAMEHT, AL 22§ T650°Cx1,5,243 LY
48h OHUBALEUFL & 1 TR R AT R & DO B 72 5
MEHEER L TR L7z, S Dic & 2R
2B XIETHE O Cr 3 X O Mo WD #h 5 % Mgt
T 572 Cr i 3 B 7e 2 MRk & SRR S USRI CHERK
L7z, BB OLFar 28K 1127, SCC & &
R E OWEICIEER L ICEERORBM B 2 v —1
JEFELZ & 0 20% %3 RN T % 0 %2 PWR 1 K R A4 ER
BCHRRAITo72. 7R UMEZ W TR~
0 HEh A KR TRE L7,
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C Si Mn P S Ni Cr Mo Fe

Fe-Cr-14%Ni- | 0.059 | 0.50 1.51 | 0.007 | 0.006 | 14.35 | 12.05 | 2.26 Bal.
2.3%Mo

Fe-Cr-14%Ni- | 0.059 | 0.50 1.51 | 0.008 | 0.006 | 14.20 | 15.00 | 2.27 Bal.
2.3%Mo

SuUS 316 0.049 | 0.44 146 | 0.022 | 0.001 | 10.97 | 16.49 | 2.09 Bal.

SUS 316 0.047 | 0.045 | 1.42 | 0.024 | 0.001 | 11.00 | 16.45 | 2.07 Bal.
Fe-Cr-10%Ni | 0.056 | 0.47 1.58 | 0.002 | 0.001 | 9.85 | 12.03 - Bal.
Fe-Cr-10%Ni | 0.057 | 0.48 1.54 | 0.002 | 0.001 | 10.05 | 15.05 - Bal.

SUS 304 0.04 0.31 1.59 | 0.031 | 0.001 | 9.21 | 18.34 - Bal.
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=X —L, kLB iz oW IR o 7 ) —
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FAVNT475°C TR A HE fif B RABR & 17 72 U VIR IR RE &
AR & SCC Z SR AsH & i35 2 &
5 SCC R FE CTORIA T R DEF EZBLE LT,
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X1 x=ZhtEREEENCER JIETI Lo (20%CW 316,320°C, 500ppmB — 2ppmLi—30cc Ha/kgH20)
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D.

Z OO OBEHRE FIT KBTI OARENL B IR K
TIHBEERCr RZMERORETH- T2 L TH T+
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Crack Growth Rate ( mm/sec )

Crack Growth Rate ( mm/sec)
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ARSI b0 EBZL6ND. BRI
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IGSCC &S PEIZ 36 KT T MBHE R D 52 %8 2 CERT
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LTW5. 00 Z 2 ¢&RHEREEICE TN
&2 1ICRT Crs KO Mo B 2 &L S B 7= £
BIRfM 2O TRFT L7, M5B X0 6 2R T
£ O ITAKRFERM OARENL R R C o X Z4i R s &
XIARE R CriREEIRIFMERGED O LS.

—J7 Mo WRINIZTE 2 7 & ZL36E Ji 3ol 55 P ikl 28 SR 1 e
RE N2 Mo-H20 DAL R HRAE RN L 5 &
250°C oA L OAR BN miR K Clmt et ic % 595 T
&5 MoO2 [ ILE L THET H Z L MHIRARNZ &
ZaRLTWA. O FIT=RE TIEm & dE2h £
%79 Mo IZIR BN @R AR P CIEA IR E2 R E
RNZ L AR LTEVIKGIZHRE LI Mo RN & 2
TR B DI R A 22 T & R R BR A R A 5
fHFTwWad. 22 CHUEREEMHM 2 ATkt
WIHT H D & 23t B B~ D SR 2 TR IR & 1A
AT SH S 0 X SR E & ik 5

20%CW Fe-12%Cr-14%Ni-2.3%Mo
( Sensitized (650°Cx48h))

X7 Fe-12%Cr-14%Ni-2.3%Mo 0 X 234k & 25
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BEEBLICEE-T AW, —FENiAa4e T,
1991412 Was 5 COR Z il i Ni-Cr-Fe & 4x % 360°C ®
T T L KFEDREH AT T CERT kb & 2 fEi L

195

ToRESR, R T R0 OJRENBIE SN Z L%
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KRS0 OFAEL MR LA LT 5. 080

% 2 CARHEIT TIHREA SRR T IGSCC & 2tk
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AERRARR A E
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SCC crack growth
( 320°C water )
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D, ORI Y = EE R 3 K UR250~400C T
@ SUS316H O 51Cr DRI HEFAFRELCO 1T 2 412 FUHR L
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FERHERHEZHE NSO EEZLND.
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