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SCC Growth Behavior of alloy 182 and 152 /SUS316 dissimilar metal weld joints in

High-Temperature Water
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B AREAREBLEOERMERETHAETLINE, KAESHE AT VL AT N A
SREVBHCONE Z D%\, R TIE, A7 L A E NiZRBHESE R A0 320C ©
PWRI RIS HMBREE T O SCCHEE 2 P72, HEEHMIC X 2Tz, B & B oA
L LR EZ B L 2T VA48 2 W T, CTRERICX 5 SCCHERBRZFHL7-. &
WEbA, 18284 L 12680 REREA M L, B %2 SUS316 & LCREIEL. miEe T
G4 L LTlE, 1030C X 1h OB BALEILEAT 2, 20% OFE FERTEHBMMLZHB L2 028 EL
7.
18244 /SUS316 A ## TIE SCCHBE A MEH S N7275, D 600ZNIEBHSE THE ST
WASCCHIBZ A BT SN G D o 72, 152464 /SUSIL6 BT TIX, FHEEZ & T
152 EEMICAHELRSCCHEE IR SN o7z, GHREOILEMEEHE Lz 7THOET VA
4% (Fe-16%Crx%Ni (x=16,20,25,32.40,50,60)) @ SCCHEJ (L, SUS316 & MAG00 D N % K
% BT 2D DTE oz, $72, Critfir20% OEF VA4 (Fe20%Cr-x%Ni (x=2540))
T, 16%Cr ®EF V&4 Lfscci’é@ﬁbﬁﬁifﬁi@ oz, ULokErs, 182464
B L O15244 & SUS3L6 D BM BT, $RICSCCHEIE 2 3 B TR IZ IRV d D EF 2 5
N7z 8512, BCrikfED 15244 & SUS316 D B AEHEER TIX, AP ER % &% T SCC AP &
N5 ZEImEh.

F—TU—K R, Sk i (SCC), SCCAHEREEEE, WM T, HHKIF

Abstract Ni-base weld metals are usually used for dissimilar joints with low alloy steel and
stainless steels, e.g. between a steam generator and piping in nuclear power plants. In this
study, SCC behavior of dissimilar metal weld joints, such as Ni-base weldments and SUS316,
was investigated in simulated PWR water at 320C. In addition model alloys, solution treated at
1030Cx1h and 20% cold-worked were prepared to simulate chemical compositions at the weld
dilution zone.

Commercial alloy 182 and 152 welding rods were used as weld materials. SCC growth behavior
were evaluated using compact tension specimens cut from near the weld fusion line. SCC growth
was observed in alloy 182 including the weld dilution zone, but the growth rate did not exceed
that of the other Ni-base weld materials. No significant SCC growth was observed in the case of
alloy 152 including the weld dilution zone. The SCC growth rate of Fe-16%Cr-x%Ni (x=16, 20, 25,
32, 40, 50, 60) model alloys, simulating the chemical composition near the weld dilution zone, did
not significantly exceed those of SUS316 and MA600. The SCC growth rate of Fe-20%Cr-x%Ni
(x=25, 40) model alloys was an order of magnitude slower. These findings suggested that there
were no remarkable effects due to the change in chemical composition near the weld dilution
zone of 182 and 152 alloys. The results also suggested that the SCC growth was suppressed in
the dissimilar weld joint with alloy 152 of high Cr concentration and SUS316 including the weld
dilution zone.

Keywords dissimilar metal weld joint, stress corrosion cracking(SCC)in high-temperature water,
SCC growth rate, cold-work, light water reactor

*1

VR) BT 24z A7 WHFZEAT $ifli > 2 7 A0 5EHT

117



118

1 EC®IC

BM 28O 2L, M L BREROKS
WRELERR L7290, HMOPBETILAHER G
FIREALEE D AV H 5. — I, RFEMLAL
Gafie 27V L ARBESIE THEET LG, B
BERIEGETIIVT VA FPERT 52 &0
B. O RS EERD TR, BTk - P
P, RERFENDHEELRTVOT, VT v
P A AR Z T 72D NI % 55 6 72 iE M R
BHOWOND Z L%\, 72 NiZLREEM RN,
RESGMEF—ATF A FAT 2 L ABOH 2
BIGIRIR A BT A DT, BHBTA 7 VT 5
B L THAEMTHS. DL LD L) RBHT,
JEFI5ET T~ P TIE, ARFEEHOERIBER
BErxBETHIHMEREDREEME AT VL AHO
A1, NiZERBEMESHWONS.

BB IR L LB SR TOIRIIEE
#3 (stress corrosion cracking, SCC) 2B L T,
REEH L AT v L AMO BRI L7 7Eas
EdN, FEMBEETOREREL R (slow
strain rate test, SSRT) 12X 0, BEEEFELET
SCCREZ B KD REME AR S h T @ &
HEME00RNIEBEGROIL2EGEL R EL
7eWigE T, Wb AR -3 (boiling water
reactor, BWR) 3R3E F OSCCZ &) 2% i X & 1,
SCCREZMIE kDM REM A s 5 ¥ —hT,
182 GED LIREEMIREA L72SCC &2k,
TSI TR BB 2 B A S hTwg 477,

NiZEHEBE AT VLV ABOBETIE, <L
T YA POERD &) BEENREEET S Z
EWTE DD, WRMORE TR ZALT 5
LD T B, BRI TR S b NiJkinH e
JE 121X, 600% D82, 182, 1324 4% 6905% D52,
1258 ENDHY, TNHITDOWTSCCEH D
MiAfibnTwzd ¥ 2, ZoMmPEEE TEE L
SCCHFEBNEIT E A E 7\,

Z TR T, RARE BRI e L
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BRI 2 B LSR5 R B0 67 o SCC 28 ) % &F
fliL7z. 72, SCCEBIHETHMARTLL
TAHBUS X BALAHRDOEALIZAEH L, Ltz
L -ETVvES (U, RETVEELITER)
% BUE L SCCH®) 2 5 L 7.

2. EBERAE
21 A

(1)

HEERAIE SUS3I6 DRI VR EZ L, #IfE
% 7 1 7 (Tungsten Inert Gas, TIGIEHE),
R 2 # B 7 — 7 ¥ (Shielded Metal Arc
Welding, SMAW) I2X 5% @) CRAEL 2.
BB OBEHREME, 126872312680 HEH%
BEH W 182688 L 15268488 X UM @
SUS316 & MA600 DALk &2 3% 1 1S/R 7. 1
WSS TIRONBLZ, M OREEIRE LU0~
7 ali&ORER %X 2 (a) ISR, RO EHE
BRI X 2828, EHREGEERR B O BRI
WX B b BT 5 720, B R EICREE L
B L7

2 (b) 12, B S OEEICIE U728 X 4504
(05mmY¥ v F) o, 182EH SR/ OB %R L 7.

gy BEEE

1 HEEIR DS

#F1 M ORI (%)

1D C Si Mn P S Ni Cr Mo Fe Nb+Ta Ti
18244 0.070 0.65 752 0.005 0.007 67.8 1448 - 6.91 1.83 0.46
15264 0.034 0.31 4.32 0.019 0.009 54.40 29.02 <0.01 10.21 147 0.09
SUS316 0.044 0.38 1.39 0.025 | 0.0002 11.22 16.26 2.05 i - -
MAG600 0.060 0.33 0.35 0.006 | <0.001 | 76.26 16.02 - 6.94 0.012 -
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(a) ESRHEME

(b) WD

(C) HmEEE

2 IR O S o3 A & BEMTERL (NG 1RERER)

HEALE K 2 () IHIET 5. BHEERP O S
(Evh—2MZ) 1 FHHV (005 =237 (58)
T, By aAPIRLZNT Y FIFE8EETREW
bOD, TR T 2 ekt i3 g
ENhholz, BMOBS5MIE, BHERICH? -
THALT %2R L, EERD S B
B (10~25mm) OV S HV (005) =181 (37)
WA LT, wEREE (Imm) oMb, 7
MXHV (005 =215 (55) % CTHALL7Zz. EEER
R (Imm) OFES S, EHEEET L FERC, M
XONTIERETREV. ChOEESRTB X
OEHEBSET O S OS5y FOMHIE, %%
DICK BB HRE OB R LBVEIRIC X ), il
L WAL R D R EN D 2D LR IS, HER
WG (Imm) ORARESIZHV (0.05) =240TdH D,
COMERERESRT O S OFYE L FEETH -
72, 152 ICOVWT D, RO X 554 %

EL, FMOMEM %R L 7.

B2 ()2, EHRA S OPEEEIIE U7z 02%0 )
(320C) %R L7z AHESERERIZ 3mme /Nl
R CTHEM L 72, 02%i0i 1%, wEERb EE
BB (B 5 3mm) OEANTIZEZ%T
Hotz. Thbh, EHETEE (3mm) 02%I0H 11,
BREROBEICLY) LR LD EZ NS,

SCC i J ;R BR 12 13 ASTM F23# 0.5tCT #B&k - %
W7e SRBR R ERIUG AL & AR O BR E X 3R
AR AR B S BRI S 5 £ O ITERILL
72 (BRBUHALA). 182484 122owTid, ARk
FHICF SR AMIE T 5 L ) ITERIL 72 (BRI
fiB) b L.

(2) WHHETNVEE
1824 4 (68%Ni-15%Cr) & SUS316 (16%Cr-
11%Ni) OIEAETIE, CridiBEESIILALERL,
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3 B oW~ 7 TRk & B BRI B

16% FEE72 25, IREEA DR W NiIE 11 ~68% D [H]

TEALS 5. £ 2 TCriRfE 2 16% T E L 72 Fe-

16%Cr-x%Ni (x=16,20,25,32,40,50,60) 7 fifi & H\7z.

F72, 152464 (54%Ni-29%Cr) & SUS316 (16%Cr-

11%Ni) DA T, CrigEEII2WTH 16~29% D

T2 5720, 20%Cr % THi= L 72 Fe-20%Cr-

x%Ni (x=2540) 2% w72, ZhH0H4I121E,
It & L C0.03%C, 0.3%Si, 0.4%Mn % H AR A%
ELTHRMEINT S, T/, FEHMMH Y OB
7, BARERE A Rt L 7o 1%, w%Cf@%wﬂﬂﬁL
7z, AT VL AGEAE L OB OWTIE, B
%ﬁiﬁ%%%@%ﬁﬁm%ﬂﬁétb,ﬁ%ﬁ%
e ETHi L SN2 IG I BREBESTIIE T I N &
ML, Lo T, 2 OB DM X AGE

ZEE LIS LEEE 2. 22T, ETIVE
IS L TiE, HETFE20% DEBEL (cold work,
CW) % ftiL, T-LJf CTOStCTREA % FRHLL
SCC BRI L7z, ikt o SUS316, MA600
HEIZOWTH 20%CW 1%, T-LHHTO5tCT ik
AR L, SCCERERERICHE L 72,

M 412, £EETFTIVEEOMEME (320C
02%1iit ) & Him O S ) % NijgEE IR LTRT.
20%CW E TNV AEEOMFREELX, EHMTH S
SUS316 % MA600 (2 R TH T W25, £ 4 DE
TIVEEDOME, 02%MH I DEIFZ/NS V. F 7z,
SRS SRR IS D W T b 80 ~ 340um o #i P N T,
BERFEFEEETH - 72,

X4  FFGEE T IVE S OFMAYTEE o Ni i AR
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22 SCCEREAER

SCCH#E BRI, 320 T CTPWRIL R HIB BEE K
71 (500ppm B, 2ppm Li, 30 cc H, / kg -H,0) Tfio
7z, PRBEERERE, 920h DL L& L7z ixd SCCHRE
P &g S 72 15264 /SUS316 ¥ 42 5 A 1,
MBI & LC7963h & L7z FRBRBHAGIE OIS
NPRBEKIZ, 30 MPay m & L, SCCHEEAE
WE ERFRENZEHMICOW T, MR
B (BIEESEM) 25 L, €Ok eEmmERN
WA L7, BFESEME, BHHR=07, PRER
B (Tyorp) 14400s, BRAF (Tpw), FFEM (T
FEH60s &, It I lER=07, Tuop =9.000s, Tra
Trie=500s % B I L 7z, —#B > SCC HE Ji i Bk 12 24
720 T, EREMZD (direct current potential
drop, DCPD) 2& W) 2®rE=4Y 7L, BF
W 2 A U 72, BRI SM: & 2 o W] I35l
WCRR D720, K4 BB R IHRL L 72,

SCC it i 3B T 1%, BRI % K9 57 il bR
BembBElL, FYIVIA4 7R a—TBLID
FERME T-HEMEE (scanning electron microscopy,
SEM) THiImZ 8% L, MIHERE L SCCHERE S
% APl U7z, SCCAMERER S 1%, ARE J5 101255 [ B
WCI10MEHI L 2o e L, BIEMESME L et
BEMFOGHEIEET, BEBRIER T L SCC
T & SR 7.

I B OB A, 3B H U A S 3mm O
fLECOIRr L, ZROWMELE, Mo fmille,
b 5 LA DM & ot L 7z, SRS A o P e 1,
SEM A} g @ = 3 )V F — 4 i B X #EBF (energy
dispersive x-ray spectroscopy, EDS) % & %, &
b J7 53 A O X, BRI T HGEL BT (Electron
Back Scatter Diffraction, EBSD) Z%i# % Flv»7-.

3. REfER

31 AEIMOSCCERED

(1) 18244 /SUS3I6EHE)R

X 51218244 /SUS316 (FRIUL A) @ SCC i
R ERR O R BIERE RORFF ZRT. 18264
& SUS316 Dl TSCCHEEIBLE SN, HiglxT
¥ K54 MR (Inter dendrite, ID) # o SCCHE
M, $BETIIRAR (inter granular, IG) B ASE%R
Sz, Mo TFEIE, ABAREZ 1058 L, 10
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MEHHI L 72 SCCHE S 2R3, WAL 3 2e M 5 ai
AISUS3L6 BEMF I AL L, £ifll 5 2L 182 A 4 I hr
B35, 18264 T, HHEHESS02mm o #E
T028mmiE & OSCCOBILE S N7=h, WHEMD
5 33mm DN iE TSCCOBE I N R WERLDH D,
BRSO OWEIS U T, SCCEHNRLD L)
WCH R L. BEEAEOSCCHERIE, Mk E
BYAZEPHMEINTEY, SRR E TR

{THSCCHERHMEEX, BWirlckyRar ¥ =2
C T, WM OSCCEEIIOWTIL, #/NEHl
%MV B 723 SCCHE & DI KAl % HI v T SCC i
HEZFMT 5 & & L7z SUSII6MITRIZE S h
72 IGHET X, WHEBGEIC X A Lo 2 TIGSCC
RRLIZEEZONDDS, BRI O S I XEH
MO DOBEICIS CTEILT 52D T, ZOED
SCCE X D ¥ KAl % HI v C SCC ot Ji 7 B % 5F Al L
7z.

X 612, 18244 /SUS316 (FRELJFLB) @ SCC
HRBHOREMN 2 RT. FEROLmD, B
MROMEEITHLE T S & 9 ICHEE L, SCCe i ik Bk
FHEMLZ. BEIZIDSCCZEL, REHMIC
SUS3I6 B I F TRAT AL AFAE L 72, £ D
AL CTIXIGSCCHE M % 5 L Cw 72, &Ml L 72SCC
EEEFHBTFIRICERTT LD HEHOMIZ182E
LR L 2 8BA1Z, SCCHEMA 182 HEBMNTH o
72b?, 1824316 & FKit L7zibiid, B EEA
TSUS316 £ TSCCARA LM TH 5.

X 6 DIENITRL72ALE O & ZWimEes (FREk
WfE) OILESAi %, EDSTHER L 724582 X 7
WZRY. ENFENE—HEF O SEM%, Fe, Cr, Ni®
TLHEX Y E TG TH L. MAmICSEMGD 3~
FIAL, BLXOFeNiBEIKELEMTLES
HVEEMTH Y, EREITRLE. ZOBEER
POEMPI2HEESERTH S, T OFIEHITILHE
P2 5 #50.6mm OB 12T & A E T 5.
FeDitHE~ vy 7 THhLE, BEHRETFXRLEmD
IS, FelRBEDOATHPBILINL. TNITHIHL
TNIWZH A TRBIEEINLH, CrTldBgEsnn
V. BRSO WD W BB (KR AD
AT, HHRICE BEARE VL) &, 2o
BB TIZ0.6mm B EDOHPHTH - 72.

X 7 O & ZLWIE L EE % EBSDllSE L7245 H % X 8
WRY. K8a)idf A—Y 27+ 7 1 KT, X 8(b)
AR TH . 0 EZEWIH T H SCC
BAERESERTOIDNAZM#EEL TnD 2 LR
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320°C, 500ppmB+2ppmLi, DH:30cc
BRAR
EHFPER
ME SUS316 182454
PR 5.8 4.6 -34 2.2 -1.0 0.2 14 2.6 38 5.0
S 0.19 0.23 0.35 0.19 0.16 0.28 0.12 0.12 0 0.09

PR © R 5 OB, RS D SCCIRE, B mm

HIEWE © Kmax = 30MPay m, 870h (R=0.7, TyoLp:14,400s, Tg,y and Tgi:60s)
SEMFHE K = 30MPay/ m, 1.140h

5 B OB S (18244 /SUS3L6 : $FRINTTHLA)

320°C, 500ppmB+2ppmLi, DH:30cc

o202 ] | [
— —~— SCCset

sUs316] NS SR EERSE

\\ | ##EH 5 3mm

ME 182 182+316 182 182 182+316 182 182 182 182 182+316

RS 0.15 0.24 0 0.17 0.27 0.24 0.08 0.12 0.37 0.19

RESCCES, HAZ :mm

HBIENE SN Kmax =30MPay m, 870h (R=0.7, Tyoup:14,400s, Tp,y and Ti:60s)
EMELM  K=30MPay m, 1,140h

X6 EEEH OB EAKE (1824 4-SUS316 : FRIUI{LB)
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SEINER

SCC

200um

BER
7 M o SR B%E (EDSILE Y v ) (182454:-SUS316 « R B)

1826% SUS316

> F g

A

SCC

(@) A X=IT74UF 1 (Image quality)

FERS

SCC

(b) #E&AMIR (Inverse pole figure)
8 HEM O X ZMNHBIZE (EBSD~ v 7) (18244:-SUS316 : FRIF . B)
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SN7zA%, SUS3I6IZIEHNEL TWZdh o7z 182
4 & SUS316 O E R AL, WHEHME & A bR
T2 A, PFHUTERMIAAEL, B TE
YN BENNZ e o 72DT, +o% B A H
X, WINSUS3I6ICFREL/-DDEEZ LN,

(2) 152%E#EE

X 91215244 /SUS316 (FRELZA) @ SCCHE
JE R OB MBIEAE R 2R T. 1526 4l THEdE
B 2 O TSCCHEEEDBILE S N o 72,
DB S & e EmRBRRE I, MBI
1 EEME ISR L. 2 o R o SCC it
B, DCPDIC & % BffE 2 SCC ok & A3 72 &
N o720DT, HEREESECHREBRZHIGL,
EMESMEE Lz, 2O, BRE2 &%
MEE 2 \ZReH L7z, FRRABRRE & L T 7,963h iR
ZHHi L, SCCHEEPBEINLN) 72D T, 152

3207C, 500ppmB+2ppmLi, DH:30cc.

) SUS316
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G4lL, MSCCHUNRIFLEZONS.

152442 /SUS316 A8 @ SUS316 THL A (inter
granular, IG) 2B S N7z, 2 OEIELMIC
BWTYH, 18244 /SUS3L6AFEERHM & kR, &
FEEBAT B TR LN 2R3 O T, BEMEDORET
T EL, IGSCCERLAzEEZ HN .

(3) SCC it J i i

VL E o2 515 5 N7z SCCHE S D KMED S
I K SCC e JE B % GFAN L, NijEE I LT ay
FL72bDZKI0IIRT. 18244 /SUS316 A ER
Mo1824 é‘ﬂﬁﬂ@ﬁiﬁSCC:@@:@ﬁ I 124647T
REENTVWEHD @ LREMEIZNIY HIEL,
BB R ERIL B © SCC A JE 3R B IR S o T
REVEIZC VN Z EAURB S 7z, 15244 /SUS316 7
M o 15264 o SCCHERI1E, 7,963h @ KIRFH]
REHRDELBEINT, 0128813 HBHER

ve

M SUS316 15244
e 56 44 32 2 08 0.4 16 238 40 52
wE 0.02 0.10 0.06 0.36 0 0 0 0 0 0

PIEE AR DO, RS SCCIRE, HAL: mm

B 1 Kmax =30MPay m
SEME ] K=30MPay m
HIPE 2 : Kmax =30MPay m

2,256h

EME2:K=30MPay m 5,043h
K EABRINER 7,963h
X9

BHERM OfH (SUS316-152 4

284h (R=0.7, TyoLp:14,400s, Tg,y and Tgi:60s)

381h (R=07, THOLD:9’OOOSY TFall and TRiSC:SOOS)

B4 ERBUG AL A)
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320°C,500ppmB+2ppmlLi

\

P10 LA O SCC A i 2

2 Ol SCCUNRIFTH S Z LRI N

SUS316 & SCC e B D e K S0, EHH
52~3 mmODOiETHE SN BERISEATIC
CTHRER 2RI L, WHHAEEN (HAZ1,3mm)
TSCCHERMIE ) 2 3l L7245 5 2 K 1012 ik &
LCRY. AR SUS316 M 5k SCC st Ji w1
L, BEHGEEE (HAZ1,3mm) SCC & 13
FIFLEE T o 72, 25 OFHI H W 723806 1,
BHSEPRL L D00, BHERMETIRRLEE
BHEBOBLESIZIZFSETH Y, TO-OFRME
DOSCCHEEZRLIZbDEEZEZLNS.

32 HFREETFTIEEDSCCEREEF

i BUER & 7 )V 4 4 Fe-16%Cr-x%Ni (x=16,20,25,
32405060) ® 7 HEM11IZ, B X 20%Cr % THY
L 72 Fe-20%Cr-x%Ni (x=2540) @ 2 i, SCC
HE SR ER R OB AR B % 1212713, F 72X
AR BR IR & SFISCCHE & 2 7R T, 20%CW Fe-
16%Cr-x%Ni € 7 V&4, 20%CW Fe-20%Cr-x%Ni
7V A 4 O SCC A i 3R £ o 8 11 1 4 TIGHE
T o7z W D20%CW SUS316, 20%CW
MAG600 b, SCC e JEal Ifi 1 4 CIGH; A % 2 L 72,
SCCIR & 2 5 ¥ SCCHEIE HPE % Ko, NijhEIZ
HLTHRIBICE LD TRT. HED7zD, 20%CW
SUS316 & 20%CW MAG600 ¢ SCC H Jg 3 i % [ B
WZRY. 18244 /SUS316 DA Bk % A% L 7= Fe-
16%Cr-x%Ni & 7))V &4 T, SUS316% MA600 &
g3 5L, BMRHEESERETKE CEBT 5
HWSCCHER B S h b o7 LA, 16%
~ 25%Ni O i T SCCHEE D —HiLL LB W T — %
AR SNz 16%Ni & 25%Ni @ FREREE ] 1% 2,078h

125

T, 20%CW SUS316 ® 981h @ 1% LL b @ ¥ [ < &
% H%, FIAl D 20%Ni O FRER R 13 1,361h & #5 1%
, FLBRESREEZMG LTV Rro/. 22T,
Z O ¥HE I O [ FE % 153 5 729 Fe-16%Cr-20%Ni
ETFTVEEIIOVTE, BREESRGEZMNS LHEHD
2540h D ER B Z FER L 72 & 2 A, MO NiE
FEdg & M3 o SCCHE IR M EE 3 H 7z, [T
RL72EWSCCHEREZRTET VG4 (Fe-16%Cr-
x%Ni,x=16,20,25) T3 SCC AR EBAYIC L 2R &
TEHT, BRI D BN E WD, 2o 3514
WKOWTIRHBEEZEDTES R 2BEPLET
HbH. —HT, 20%CW Fe-20%Cr-25%Ni € 74
EIZOWTIE, BRGNS L, 5423h DK
MBI BWTY, & SCCHREEZRE LMo
SCCHEJR DS IBWHE A, & DOFLEE 0 A BR I 2 i
FAIUL, T %FHGE A 0ITEEwROT s L S
AHThHhY, 5#HIOSCCHHIMBEMIZOVTIE, &
DICHERRZ FEid 2 DD 5.

4, ER

WA &, FPEEE TV A 40 SCC A J Sl
D0, EHBIER BRI SCCHE B % #H b %
£ RIAAFAT HHEEIIRV D EEZ Hh
72, HPEFETFTNVEEDOSCCHEETIE, LT LANI
BLOCro#KIZ X - T, SCCHEREIMH SN B
W EETEAVRIE S 7z

39, Mol B), BEoENRERETHSD
DD, 20%CW Fe-16%Cr-x%NiE 7 )V £ 4 D 16%
~ 25%Ni O #i P T SCC #E JiE D 12 W E [ 358D &
72. Coriu & 28#i 5 L 7-SCCZEEHTIX, 350C L&
T d 575, SUS316 & MAG00 o [H o rfr ] i Ni
WETSCCOMHAHEShTwE . /2, ®
FIEEIZBUT 5340, 360°C D SCC i B2 812
W, Arioka b b M OEH 2 HE L Twp W,
COX) PR NIBEEICB W T, SCCHHIH
ENDE B OWTHEEH S 2 TlE e v
A%, 320T 2B VT HHM D SCCHEH AL I/
bOLHELEING., 7272, RBRREH R IO
A EINTVDLDT, SHBELRIMGEE & DI,
SCC Il BAE DB 2> HRE DU EETH 5.

Wz, ARG E TV &4 Fe-16%Cr-x%Ni (x=25,
40) 12X LT, CrigEEomEvFe-20%Cr-x%Ni (x=
2540) TSCCHEJEE—HiFE EEHIH] S 7z (1X13).
SCCHED CritfEwsis, A7 v L AM %
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SUS316 (11Ni) Fe-16Cr-16Ni Fe-16Cr-20Ni Fe-16Cr-25Ni
1.37mm 0.04mm
0.055mm
AN
981h 2,078h (5270h) 2,078h (&270h)
6.05mm
2,540h (& 284h)
Fe-16Cr-32Ni Fe-16Cr-40Ni Fe-16Cr-50Ni Fe-16Cr-60Ni
3.94mm
1,361h 3.59mm
1,361h
7.57mm
1,675h 4.8mm
2,788h
HIEWE : Kmax = 30MPay m 270~284h (R=0.7, Tyorp:14,400s, Tr,y and Tri:60s)
EME (K=30MPay m WO T IZREHR

(BIEHIL, x=16,20,25N1 TOAFEH.)
M1l HREEFVESE (20%CW, Fe-16%Cr-x%Ni) o SCCH#EEMH  320C, 500ppmB+2ppmLi, DH:30cc

Fe-20Cr-25Ni Fe-20Cr-40Ni
Omm 1.38mm
5,423h (&381h) 5,423h (&381h)
BIE¥ : Kmax =30MPay m 381h (R=0.7,Hold time:9,000s, down and rising time: 500s)
EME K=30MPay m 5,043h

K12 EFVE4E (20%CW, Fe-20%Cr-x%Ni) »SCCHEIm 320, 500ppmB+2ppmLi, DH:30cc

KELEZETVEETHARHEL LT, PWRER AT Y VASIZHRTENITH A0S, MEHDCr
BoL) REBEBMERERETICBWTS Crofgn (12 DI, SCCHEREIFNCE G T5Z LIRS
~20%Cr) \ZHEWSCCHEREDIIHI S b Z & A3k 5. 20%CW Fe-20%Cr-40%NilZ2>wTix, SCC
HEERTwE Y KRG ORI E 7 VA4, HERIHH SIS b D0, 10" mm/sec FLEE D SCC
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320°C, 500ppmB+2ppmLi, DH:30cc K=30MPay m

1

v

% SCCHFERHY

13 FrHGEBE 7V G 4D SCC AL BE 0 Ni i BEARAA

HEREPBILZ I N, NS OMENIIESEILM TH
575, 20%CW Fe-20%Crd0%Ni#t T, ¥ oLy
F 7R, RFEIRHRRDT SIS S,
PR T R bW & Cr RZPELTL TS
TREVEARIE S N7z, NigE OBV 600454 Tlid,
RFEDBIRENFe AR TERW 20, HIK
ACALBRAS 12 35T R ALY 2547 LR Cr i
FEEAMET 52 9. 690 A Nid A4 d52152 4412
BWTDH, R LI MyuCo ik bW DT & [ RE I
RCritEOETHAME S TnD W SHRMPE
EFIVEEDORFMIRICOW T, BRI
D1526ad D, MR RR AL % &b &
L 72 REMIRGTIC & 0, SCCHNHIBEHE O MG As b
BThHA.

5. £&®

NiZRBHESE CTh H182/16528 4 &, T
SUS316 D ¥EM B2 HE L, FOAMEBDOPWR
WRBETOSCCHEHE # R E, DToMEr S
7z.

182 £ A B0 T U3 SCCHERE RS & 172 7%,
7600 % NiZE i & | CTHUE S T v 5 SCCHE
BEBRLMMIMER I NEh o7z 1520 HE

BT, BEETEE Y &D THE %R SCCH
BB IN Do HREOALFHE 2 2
EL2T7THDETFTVESE (20%CW  Fe-16%Cr-
x%Ni (x=16,20,25,32.40,50,60)) @ SCC i Ji & Ff
1%, 20%CW SUS316 & 20%CW MAG600 D Z N %k
ST A0 TIELRL, ZOHBEOLEMEL
ESCCEILHET L LDTIE VLD EEZ S/,
T 72, Crileif 220%F THIM S 872 (20%CW

Fe-20%Cr-x%Ni (x=2540)) & F V&4 TIE, [H
—Ni® D 16%Cr D E 7 VA48 L TSCC R D
IR SNz D EORE,PS, 1826488 X
152 F 4 & SUS316 w6 <, RIS SCCH#E
B x WD B K9 BRIBALOAFAET B W REMEIAK WV b
LEZONT T 15244 L SUS316 R A A
Wik, HmPREE GO TSCCHIH SN D Z &
N3 Y

A B € 7 Vv A 4 Fe-16%Cr-x%Ni (x=16,20,
2532,4050,60) D Nift B 16% ~25% @ i PA T,
SCCHEJE DI AR D B, SCCAPIH S 1
HUREMEAURIE S N7z, 72721, 20%NilD2 T,
MONIEEEZEDLSZWSCCHERIBE IR TY
DT, SHERDLMEEL & b2, SCCHNHIHEME
DBED SR DPLETH 5.
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6. HiEF

K% BEITTHICH72Y, BERBROER %
M ORI B 725 TUE, (KR BEF ey A
7 LR MRV —7 A ERBK, FRAEH
X BBEZ7 v M), Eilse AKX BRE) o
SRKGHIIDRDH 7. ZOWEEY) CTHEEELE
7.
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