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ABSTRACT

Alloy 600 has been broadly used as pressure boundary and vessel structure component
materials in high temperature high pressure nuclear reactor power plants, since it possesses
excellent corrosion resistant and good mechanical properties in high temperature aerated or
deaerated water and steam. However, in practical operations, alloy 600 has been observed to
suffer Intergranular Stress Corrosion Cracking in many nuclear water environments which
causes great industry concern. This paper illustrates the electrochemical meaning in pH-E
diagram for various nuclear reactor water environments, including Boiling Water Reactor
Normal Water Chemistry (BWR NWC), BWR Hydrogen Water Chemistry (BWR HWCO),
Pressurized Water Reactor Primary and Secondary side water chemistries and other abnormal
water chemistries when resin or other impurities intrusion occur. The mechanism of
intergranular stress corrosion cracking of alloy 600 in various nuclear reactor water systems
will be discussed, especially the phenomenological analysis of PWSCC mechanism which, so
far, is still unambiguously clear. Potential, which is more important than pH, plays the
dominant role in determining- cracking mechanism of alloy 600 or stainless steel in various
electrochemical environments of nuclear reactor water systems.
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RAGHBEATKAKCERERNTHEE TR
8 R SRR S eh s 5 BRI i s G A A AR
B2 B R E S RE D RERBERE . &1
51 H 3 E H 600 IR A R BWR KPWRELEE
e, PWREAE 4B KPWRTABREHA MG IE
. AMEMRKAL ENEREERE , 23
BWR 288°CH& & b FftiA (NWC) B R E R 1%
FIINE A (HWC) » PWR  316°C B £ HI#
K/ —REIAE (MMEZLIOH + H:BOs KT
W) RoREKBEEREFEREREROOELLHE
TR F(IGSCCQ) -

PWRZERELBEEROVE HE—RAE
&£1GSCC » FEFAFIRE N BER K U-bend
RTEE R UTARMLE » SREBRERL , BI%E
TGS EHRNEE - 15, £FHEE (Press-
urizer) Z EHR600MNEAEE BREAE, &
S WS IRE HIGSCC - EREBEI9914E 9 A
£ ¥ B Framatome PWRX JE 28 2 BB ERE &
B X FESTEE A E (CRDM Closure Head Pe-

netration Tube)FEHRWHF AL Z EFIE600
IGSCCE , H1t B EPWRIX FERS /N EHE
HREBEEHERE , REE SRR ERR00
ZPWSCC » T » HAEZEE , 51959 Co-
riou" BN EFHOOEREWM AT EHAE
IGSCC » &M TER , BENIMELEMH
VE F T R ZB T MR R R R RO R o
FEBWREOHEMGAHE, EEHO0EE
IGSCCHERNELZZHES , HBRABEBEN
PWSCCAT A - ERTHME HFIEBWRAE RE
E4IGSCCHEEWRER » EHERBER
TAERRA EBRETE , BRERERZ (Cr de-
pletion) & » HEHMLEHERS , ARKSEKXR
15, FRERRIREE , TEEeERRHEN
fE8h , Blfilm rupture/anodic dissolution
IGSCCHeRE - iR » EEIR600ZEBWR NWC
ABEBETELIGSCC » HRBEHERRE
B, B AGHEERIF R EMEESD
BB ZIRE S -
HEEC0ELEBRE T Z &R (>260°C) &
JEE (> 1000psi) Z /K 5 1 H AR SR IT R B W
M REESESHNERE , BUELE /LBK
Ve, SACBETT R / IBREEE , BT / BB
WiEEE R RERNREABSL , BEREER
HE— AR BE /) AWHREE - Bk, &

£ 1 EBHEOONPWRKEBWRMEEMZ EEMRN
Table 1 Application of alloy 600 for vessel components in PWR and BWR power plants

RN GS
LR I (Baffle Plate) » B W (Nozzle) ~ X ###E (Support  Column) » #ZE
BWR RPVH## |% (Thermal Sleeve)s BAEE i1 + XK (Support Plate) » XIEM (Leg) + X &
E(Ring) & X £ (Stud) '
HE RSB R ESEREAY (CRDM Head Adaptors) » %8 % A® (Instrument
Penetration Tube) s O—BEHI% (O-Ring Monitor Tube) « HH » X R2HFEE
PWR RPVHSH 2 (Weld Buildup for Nozzle Safe-end) H#BEHE (Head Vent Pipe) ML
$i(Core Support Block) + 8443 #(Radial Support Clevis) R DRDMM1#&k(Flange)
RREER B TEQERBEBREAE  JIEREEE
E L &S « INEASS BB (Sheath) s HIEEBEAE HIREREE
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B (Susceptibility) FE#7 - B B M 1, P&
RRIBHE  RIEES) - BEEHRERREBERER
KRERBETE » REEERE S KBTS
B - A X EERSERBAERENEL
BESEH—HRH, LHRSELEEEYAER
GO0EE 22 i FET FE 72 FR S IR Ay B2

T Rt ENEEKRERERELE
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TR UL BE B R Y A% BB 2R VS LI R 8 (Nu-
clear Steam Supply System) ¥/ & #iE K
( BWR#E AR IES ) A 1200ppmMl (Boron)
AR ER (H:BOs) B &2 2ppmiE (Li) W E S LEE A
B (PWREBARAKIES ) BRERELNE
BEEAEEANREZEEL#SZERHUO0, (&
1.6~3.3%8#1235) R FRETBEZLSBIFERAR
EERBEELMESWERBGES L, BARR
B, PEREEEBWER  HEEBUBE - B
7K F AL BE B R — R = 1B B (288°C » 1050psi)
HMARBHAER T FRE , BRSEHERE
SRIBFLEFAMKENE , ERER - AE
BBRAR , RIBEAKSEERRSEES , BH
REEHMESTIRBERE , BRGEREBLE
H, MBERRARZEKES , SREERER
2, RBWRIEH KLE NWC) - BARKLEESE
R ERE (~316°C > 2250psi) B 1L (6.9<
pH<7.4)H— REAKEIESZ B BINER AR
FERRS AR » fERFESS NI MR AR > T
ERGRF AR EL S EEE (Inconel)600E AT 1
BEGAN, BB ERGE /MRS ©.
0<pH<<9.5)By KA (288°C » 1050psi) FPEEIR
ELER L AR EMANER » B REAREERK
BBERERBERE - ERBWRINEKLEHWC) S
FEEARFRINER » BERKESTRERBREETK
(Recirculation Loop) & LHEYRE ( H.0. RO,

F) REM , ERRERNHRRIEEEN , M
A ) 12 12 BUb 1S 5 o8 B RO SR T E T I R R
Z(IGSCC)
BWR—RAIEEH AR EBREHPESN S EE
4 &%, (200 ~ 400ppb) » FSR (20ppb) » BELE
REMBAHEDE , WBBEIENPEAE
W, BEFBRBERNRET  EUEETCH)
BB IEEE (SO » ARIEAT » BEtERMA
% (Hydrolysis) » "J#8 R E 8BS &K
BRYER , HEMEB(E T SEMEE (Pass-
ive Film) BIRZEMELEEL - PWR—KREIZH
RESEMHEHREABERSTNEERKEEL
SHTEE > TR FESS AR R TR R ER 25 ~ 50
cc/kg HOMER UL FKES 28 E 2 S8
( 2 H15cc/kg H,08%R ) » HENEES
i, ERESBRENMEACEESE , HpH
BT BB - PWRZ REIKE S LU
HZ‘I’(NzH‘;)Hj%%;%%ﬁﬁ'@E"Jﬂ(Yé’ﬂQ » RIMAJRER B
BMENBEER T « “KEIKXBERRELRER
(Tube Sheet) FHEEHEIER ,» FZREIKE
e 5B G 1 B o 18 T Y SR R M /K VB MR (pH > 12) B A
RARERE SR TR K &N KT AR 55—
RIEAE (Once Through Type)Z&RIKEA SR
BRERAE - ZRELER - KEBERBRAE
REBE , EROHEE , EREEH (Tube
Support) Y1t (Wastage) » FLEH (Pitting) » BAR
BB AR 4 BT 5 B HY [ FE (Denting) » &
31t (Thinning) , BRM HMBEEH (Acidic  At-
tack) K B2 SL I FE /) B Bl (Acidic SCC) ; TAKE
R B RNBRIEERMEEE MG, BT
Fﬁﬁf%ﬁﬁ‘i(Causfic IGA) kg Mk d4 FEL E 7 JE 8 (Caus-
tic SCC) - & 25 HRXEEEM K EBELEE
NPAREERENEBLEBER - B 1 ERER
HOOR N FMAESELEBEREEARRY
pH-E’R BBl (Pauxbaix Dfagram) o BE « R
RMEREEH TEEGREEREMN - ER
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Table 2 The electrochemical environments of reactor
water in nuclear power plants

e BWR NWC : 288°CHg S b stk

¢ BWR NWC : 288°CR&BIR RN & MA

e PWR— KK : 316°CMER FLIOH + H;BO, K iE
¥ (316°CHEEMEA )

o PWR MK : 288°CHR SR i % K B W

PWRZKHIXEARBBEHEE (SOHABRE—
KBRS EEFNSI(Cold Leg)ti O, &

EREBRENKER > EPRGERNEMR

pHEBBRMARBERLE 1, B RAUACE
BWR HWCHETY » REREERIRIERE
¥ o

= HXEH600EBWR NWCZE
83 E 7 S f e 3

BWRIEH XE (NWC) B S LA & #EE K
B EEEE LEMNEUESBWR 304
B36 M EHERSEEEBERERERLE
REONBEERHNEGEREHREELSL
EIFE SIS e BB - BUNEERARE « K
FE 28 4 81 K B R #E (Reactor Water Clean
Up) > EREAVEER A #f (Residual Heat Removal) »
8.0 "B JB R 6 (Core  Spray) X EIK R #f (Feed
Water) S~ BRI HR ERMBEES &M
JENRBER - RHESHMFACHKELRT B
GESRINELMEDRemR , 1980FRR
HEHREHENI200KBWRTFHHERESL
s 1 FE 7 PR B AR A 51 o

ERETH AR RE 007 L £ H (Safe
End) » #4124 (Thermal Sleeve) & & ¥ (Nozzle)/#
BB REE ) BB AL, L
HZ B MR RE FRITEB I - |

FERSWHRRE , EHRUERRRE
EESLAFEEMEE » RIS (CrusCeBCrCs)

Neutral
BWR: Neutral — Acldic
300 — NWC Oxidizing
HWC Reducing
100 B PWR: Nautral —w Allcaline
—~ =100 —] < HWC. Reducing
=300 —
~ -500 —|
2880
=1 -700 — 5o
-900 — I NS
—11e0 PWR Znd
Coustic Scg|*  tmpurlly
i I [ i T I T
1 3 5 7 9 11 13

pH
B 1 EES0EMI R E REZEpHR E
Fig. 1 Schematic E-pH diagram for alloy 600 in
nuclear water environments

EREANE , FESLEBEEZ (Chromium
Depletion) & » FEEACEREREF > E A SR ST
E#a AR, RHEAE SR T R RERARE T 0
WEELET » TEUEHREREEMREE , 1
B —E M AR B R A S R B T
WA, THAREERY BB TRBERE
(Film Rupture/Slip Step Dissolution)#JHEE
g o

AT 2 EEE6007E288°C & E8ppm
MR ERSELIGSCC » ME2ppmERLZ
$iAHRIGSCCE ELAE—MBEzBE , &R
EEREMBRNERE, BIEEFHEEE - Briant
FoPsy MBREREZRECE B EER0
~129% > TOTsai%® LA40 % FREBEIE » BBES
BEERB85~9% » BEUEPRAEHRER
10%Cr » RN & & KB 81L& 30
IGSCC—EEZMBRFTHE - [, EER00™H
HEEBWRAKERE , BRITESZFEZERGS
FLE, TLUMEELEEAKLCE(NWC)KRER
IGSCC > ERIEEHWCLZIGSCC ; TR
LA B ERE T MESHO0ENWCK
HWCREKE ZIGSCCRUZRE® -

KEEHOEBWRAKE €L EE h HY
IGSCCHIBE /1 L AR EH KB 47 , HILT LIFHE
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— B L85 8 B O R SR B AL (— 230mv) » H78 K
LB R 6007 L ELER R BAL(~0mv) BT HIA TR
BETAREELIGSCCO -

v HEFR6007EPWR— & {8 5 5
FEHEMEH (PWSCC) R
AR gt E 1 TS kAl 3 (Caus-
tic SCC)

HPRAEHE FREEGLR , £EBWRIEE
KEBREESESLBEWEEBESE , XESHER
o B R IR I S <& T T R 1 TR S Ak R T 4,
BETREIRE , RIELEPWRINER & 8— xE
EBRENZXRAKERED , RESHE®ST
2 BBERN TREE A (Mill  Annealed) %588
GOOER AN ELRENE , RBLESREH2F
RIPWRERGES IR — REFH WA « TR
R KEFIRC00FH M » EPWRERBE EA NS
BOHEPEARENESEERNAEHE
(Heater sleeve) » ZHIREERHBKEOIRBERY
W RN ELBTKEYE (Drain Nozzle)Z - It
5 BER19915F 9 A BHET 58 (Framatome) 51
Bugey 3 PWRER K 19924 5 B ZEEE (We-
stinghouse) HF7 B Ringhals2 PWREMKE 4 iEHE
105 X175 % , BREHIZEEEE (Control
rod Drive Mechanism)JEE# 2 8E (Closure
Head Penetration) 3 & #2600 14 7/ HIA K &
FBHER - EF1994F 108 , HAZEPWRE
RCRDM FBE R E G RERE4181 X 2 HE
101X A BB RAE2.5% » HAEBREN6SHE
BRHPISHREETHANERHUCRDMERE »
H ARS8 AR kBT, WESMSARAEBR B 5 2 ER AR
MR, —HBEER L - BFRER
RER ) EERDC CookKOconee PWRERHE
CRDMZBE N ZRERR > A1 R ILRIEE
YIEREENO .

HRTPWRE B ERKE BB R ,

B 7€ TRGE SO B8 B9 35 75 82 600TH 3 20 1147 Hi B
H (Thermally Treated) 8/LEESUL S E B8
K, SHRBBENESE0 , AL AKNMES
MEFHERIRIE - PWRBEEREE T X E 6005
FAhRIE ) e R KA BB L RG], RIERE
PEEEKEREECERETRTHEESHE
BRTERBEEGHEATEMERNEEH
#l o

19594 LB A FI B (Corion) E R IR EHE
6007ERR FATMI A h & B 4 BRI B
XFEEEREERACCEATHEH TENE
i, EgEREMAPESSRHENRREA -
HBBENEROM R A ERR B BRI
RERESR >, EE19694 9 A #Fundamental
Aspects of Stress Corrosion Crackingaf SR &Y
o, FEEREEAEBRNVERENYE - BHE
19695128 LItk » XEERNBERRIEREHRE
OFHERLLIER o R KB=1%FEWNTHH
F i85 ERE00TEPWR— REINI AR £/
KREREELEHEEN RSB BEITE
# ) RENKEIEFMEERRMRET HR
FRER]E - RS Y ERE00 PWSCCH
HrResVWEHEESHBEEHT# , (2
IGSCCH# M Andic dissolution/Film rupture,
Hydrogen Embrittlement®{Hydrogen Attack{}
THE QIRRECCHRERBRKECZER
B, RUWEREHER , EBRWEBHERE
HEBEA—% - 1, ERREHEENARRE
HWEHBEA , IRBRENEBEE , MAE
HEIGSCCREBE R Z BT HHE -

TR 600TEPWRIL REBR 38 FREE A4 LTI FE 1)
&8 ek S 24 B BURR B (Susceptibility) FE A4 35H4H B 43
MRS, FTAZNET . BIEESN . BEEH
R, RBEENKEEEEARN  BARNE
S~ BRRENEBEEN o AL AEME L
MEBERRCO0E £ M E B2 84
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& BEREHSREF-FHOTME  TWER
HEPWRINER EFHBEN—XEKE® S 1
EMEEEN RAAE « REBEREERN = REHE
BaAE 00 REE AR RN REKE RS
B R 600FE B 1 B L T E ) B B SR Y
BB EAIEBWRIE KB (NWC) B TR -
RE B LSBT BN BB R REER
6007ERTRIUEEE S , & TRGR SRR &
& 886008 BRI DT L E N BB EES] o
TRBIAEAKBHERARE , HpHEREHSE
HEAE , Mo RBEEREEERBIEE R
MRS KRB R W B PWR—RERAE
TR R R B A pHIER BT R » RTTEAK
BEE, BHEBENER - TREXRRE
6007EPW R — K {8l E 4 AL FHI FE ) R BRI R (A
H [ (Generic Problem) - pHF A EEPWR
— RAE e TR {B R R S S o D P ) S R 2
H VA ] (Incubation Time) » AT A4 BALHI
ER LI E S DS s BN A REE
3,

F - HEE600EPWR X AIERTE
FEH EaaE S (Acidic SCC) R
Z£BWR HWCZ R sEEEaHRE
EFE A (IASCC)

PWR REIBBEBENREKER , BE
REEHREEAR , BESpHRE KB KR
T (Acid Sulfate)BB5E , T3 BB M &6 1 FE /7 G 8k
B34 - 19914 6 B EREREZBRENRE T
7 TRHOE KRR 60050 Z 74T HikE 2 AY
#8600 & 6905 1 52 B 1 A 1 HE f1 IR el & o
HAPWR— R~ =k B8k R — REIERM K

EBBHEBWRIER KEBFF » KRHO0EL

o T FE 7 A8 Bl B 3 10 U RS BE RN RE DSORGB U R AR W)
R - ERROOERMENERT , KEE
NG AR S RAREZAEE , IERR

M R R E o pHAI B EmRE
R AR EES , BN HRARENEETA
R, BEMAPWR—KRE  ZxEIEHEIR
M R A RB Y RA T -

L BT 55 S 7 & £.200ppb ~ Sppm BY
w7k B & SR T ROk S v b B 4 S T RE ) R B
215 R, B ORI E E |5 B{EP100ppb™
BR80pp b ] H1 Lk f FE /7 5% B 28 T 28 4 2B L A
2, TitES0ppbs EE 0 Fa B AL RS
HEEEE - BWRME A LE TR IS R(E
SHBLRENFEE , AREEHN SN RES
DIBEMNERERNME Sy ENELS - Fit
B BN A AL BB R AT DRI 1k A AN 5 8 B
R FE 7 B B 24 (IGSCC) » RIRF AT DA EAZ
EERTERMANBHEEZE B HA
(IASCC)"™® o

A, SEEBTMEENHEANNOT - &
BW RN 7k b 22 B2 155 T 2 4 1 &% P FE ) 3 el
ZE T B (KB FPWR— Z I & [ FE 71 8 et
2, BERHEIEBWRIEE KEFTEE NS
RpE R ERREZY ; ZEBWRINEALEREZ
SR E F S AR S EE R KN PWR— R
HE ek, HIRFET BT SEE (B
L ) BE A RELEE KR RBRY A SE 80 R 1§ E T
VE SRS s B BB PR IE ] I R A A AR
HBREFBWRIER K EBEH 2 RABBEL
HREEEREBEHEE , NSRBI EMEX
E600EAPWR— X R HEE S BemA , 2
EREE—HEARERBIL L , LEES R
MAGEATBRLESK » 88 / ARNBESR
b, T LUIR I B 6002 4 5 FE 1 IR BR Ay BR
K, B A INE AL DU S AL FE 7 S a3
REELE , FRFERHE L5 NN TFELER
JEEREE , EEBMUEALR -

X IRRE R R R R S A
rhE A
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BWRIE ¥ 7K B B2 85 o 8K it 4 5 8 7 8 Bl
AT FWMFRAREEREZ0.02% » AaEE
HE0.12% > FREERBRRIHEE R,
REBBIEE » B8 R EER T HM304NG >
316NGH347NG - HEASHRABSI% 4k
(Niobium) 3 EL I X B R 600 AR+ B 827
AEERERE82 - FEWRE (Solution Anneal-
ing) R 7£850°C#8 E 1L (Stablized) FEFE , T] LA
R ER6007E BWRIE # ACH B 55 v /7, Rl JE /7 RS 6
R B o

FEPWRAKEBREFWME R , £—%MH
TR R B R IR < 4 e T B AR 2 (PWSCC) —
RPAEBRIEIE RO AESE (Cl1- &
SO;H ARKIERE - EPWR—KEBIINER S 1S
b, N E T AL R e R , R
o5 S BT — R e A B 1 S e L E ) S B
HOEERIE - EREEE , BeBHK
PWRESEABWES , B TERE KR 8RR
RESEREROOMATESE A K , EA
BT HEZER LS EER - B2k
BRI RRG00TT R EFEH690TT Kincoloy
800 o

Kilian< S %1 44 B 51— 2k 40 5 O 7E 7 g g
#H mUEIReRE . BT R Ra
HE L8 (Pitting) FEE N , I E#690TT »
Incoloy 800 NG EE#H600MA % E5E H 5K &
SRR AR R R E M, B
HREFEF690TT Rincoloy 800 NGEHEHESR
PWRANRELBNEAGEGE , MESHOTT
B {E B T R TE A S B A Y Ry i 7L A gk
jj““” o

+ - HEHH600FELEPWSCCHEES
¥r

RERCOVEM B A ENBE PES

mEE DR RANEECERE , ARtC s
BHESENDHABARERS ; EBREERR
HEREHELSHME BN ERECSTTE
#, BT ERBWRER KEBE T ELHKRA
MBEHEAURFETBNEERN - PWR— R
K RIRO00E £ &4 M fE /) e A R E 758
BHCRREERBERE  ARBERSENS
EEBWES > FEEE WThEEREE RS,
[PER MES R BE 1 8 58 (#ICRDM  Pe-
netration ) HEHHEZTHIRNEHRRE , K5
AR ECERES LR RANEEME .. &
RRER600TE R i B A A B IR G 4 ST
FENBHWBEUKEF0LE , HASESHHE
%, OMEHEESHEEM TR - B4 RMHE
TGRSR SRIEE R B — R AR
RMDIERE , FRFR TR BEARERRR
REERBHE , AEBERERTEREHEGEHK
il (£3) , BENEPRIEEWLZEEZ — -
B 145 DU 278 88 6007FEPWR — R I 22
ERHENEBRANEES (2R%4) (1)
KEBEWHA / BBEE (Fim Rupture/Anodic
Dissolution)®® ; (2)& M5 (Hydrogen Embrittle-
ment)® » (3)E R B (Hydrogen Attack)® , (4)
R (Creep)™ > (SMRHT (Segregation)™ > {6)ig
FE 1B 8h(Caustic SCC)™%E , ATMZE —(EE
A AR R E W% ; FIESHI S B
& » A7) BAB&3E (Corrosion Tunnelling)® » (8)
S ERFEZY (Hydrogen Delayed Cracking)® , B
P RACY R Fa)~f SV E L g A
77 55 Bk T R AR T B AE M T IR A e 2
AT RES 2R 88 6002 4 5 [ E 17 5 e Al B s e
R ERKR o ,
FEN R R AR R BB AT UER T
[y« RN BB #R (Phenomenological Re-
sults) o FHIEDTELHE KU ETRERYYE
BEIMIBENECEEETATHEAR SRR
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Table 3 Preventive, Corrective and Remedial measures for CRDM penetration cracking of alloy 600 in

PWR primary water

A. Materials

B. Environments

(T - VL S

(SR S L I

Remedial
actions
—1 C. Mechanical Stress
] D. Interface
# 4 EEHCOOE 4 5 MINE 115 ik 2 B3 S
Table 4 Suggested possible mechanisms for IGSCC
of alloy 600
A. Corrosion: 1. Caustic dissolution
(dissolution or 2. (Co)segregation
oxidation) 3. Slip dissolution/film rupture
4. Corroston tunnelling
B. Hydrogen: 5. HE(RT extended delayed
cracking, TGSCC)
6. Hydrogen attack
C. Time dependent
mechanical damage: 7. Creep
D. Others: 8. Corrosion enhanced plasticity

9. Internal oxidation
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. Chemistry(Cr, Ni, P, S)

. Carbon

. Microstructure(Thermal treatment)
. Alloy 690, 52, 152

SN

. Temperature

. Total Pressure
.pH=72

. PH2

. RCS Zn injection

. Residual stress(weld, installation)
. Stress intensity

. Shot peening

. Stress relieve treatment

W=

. Pt, Pd coating

. Ni, Cr coating

. Surface remelting

. Surface oxidized prefilm treatment
. Overlay

BB BUE G » BNRTRE 4T B LR B TR I
BETRCHEZEENAG - RABBSTH
FRITHRBARNER 7 =B IR R SRR
RENYEESENRARBECHASH A ER
BT -

F 5 RBEEEHCOOTEPWRER — REIKER
BE4LAPWSCCHABBRBITHNHEGHESR - &
RS 1T R R TR 8 600 £ PWSCCHI TR Y
BEE=EX : 1EeFTERNEHRINEL
[ B B AE VT DAES R 1 S B (Caustic  Dissolution)
v IR (Cosegregation) » /& BHZ3E (Corrosion
Tunnelling) X &% / SALEB A (Film Ru-
pture/Slip Dissolution)### o Wel(E A KRR
FERAVBEPERTERE , HE2ETRNE
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Extended ,crack growth  Branching of cracks at room
of a delayed cracking temperature

Perpendicular
to axial stress

Perpendicular
to hoop stress

New cracks

25°. 45° toward the top rim
and directed to the fixed end

Fixed end Moving end

2 FEEE600 RUBRH R i 4 FE /1 7R Bl 3
RE B TR

Fig. 2 The schematic diagram showing a typical
macroscopic examination of the IGSCC and
the delayed cracking on a cracked RUB

specimen surface

TR R AT A R R - 2)E M - &
B AEMREhERBN BN gEERETRE
BOE, 5 (B T A A < B T R T e 4 R e
EFAURKERARERREY L, BRNE
DU SRIB AR o R i & B B Rl & i B e E
SBWIBFEE (HEEORE X ERE) , TESE
EREREES S RKNIERE - EREERESE
I B 4L B RE B R R M R 4 A
HESBNHEROERETE - B, &8
AEBEERNRRREERMBERERE L
% (ERBREPEEMEARE) LR
WAEERENEEZENRIREEEERY
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Table 5 Mechanism analysis of PWSCC for alloy 600 in PWR primary water environments

Tests Corrosion H.E. Creep
Constant Load |Corrosion tunneling Rupture stress
Carbides dissolution Rupture stress intensity
Dimple size and depth
TGSCC
RUB Shear stress Delayed cracking
Grains pulled-out
Linear Anodic corrosion control
Polarization |Corrosion rate
Polarization Corrosion current
Icrit
Ipassive
AC impedance |Diffusion control impedance
Oxide film protectiveness
Electrolytic G.b.d. corrosion resistance
Etching G.b.d. chemistry and
microstructure
Carbides distribution
Carbides corrosion
resistance
EPR Unusual sulfur segregation
Beneficial effect of 700°C
heat treatment
Creep in Air Creep
Creep in Water [Sensitized microstructure Mill annealed
microstructure
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