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Electrochemical Corrosion Behavior of Spectrally

Tailored Neutron Irradiated Stainless Steel

Takashi TSUKADA, Kiyoyuki SHIEBA, Hajime NAKAJIMA

Kiyomi SONOBET, Isamu KITAGAWA', Hideo MATSUSHIMAT

Hajime SEKINOY, Ishio TAKAHASHI', Fumio ITONAGA™
and Akivoshi ISHTIKAWAT

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

{Received Qctober 7, 1992)

The effect of neutron irradiation on corrosion behavior of a type
316 stainless steel irradiated at the Oak Ridge Research Reactor (ORR)
under the spectrally tailored condition was studied by applying electro-
chemical techniques. Electrochemical potentiokinetic reactivation
(hereafter, EPR) test and potentiostatic electrolytic (hereafter, PSE)
test were carried out on the materials irradiated at 60°C, 220°C, 330°C
and 400°C up to 8 dpa. As the results of tests;

(1) Only the specimen irradiated at 400°C showed a reactivation behavior
by EPR test. But the reactivation current was caused by pitting-like
corrosion of grain face etching and no grain boundary etching was
observed. This behavior implies the radiatiom induced segregation
of alloying elements in the matrix.

(2) Grain boundary corrosion was observed clearly after PSE tests
performed at trans-passive region. It was inferred that impurity
elements such as P, Si were responsible for the grain boundary
corrosion.

(3) Results were compared with those from the material irradiated up to

+ Department of Hot Laboratories
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40 dpa in the ‘experimental FER "JOYO". ©No remarkable distinction
considered as a neutron spectrum effect was observed on the surfaces
after .electrochemical tests.

(4) Result of EPR tests showed a similar tendency with a temperature
dependence of SCC susceptibilities in pure water of the same irradi-

ated materials.

Keywords: FElectrochemical Test, EPR Test, Potentiostatic Electrolytic
Test, Corrcosion Behavior, Spectrally Tailored Neutrom
Irradiation, Stainless Steel, Irradiation Assisted Stress

Corrosion Cracking, TASCC
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L1 B8

¥EA—» Y v VELHEF (Oak Ridge National Laboratory) @#%s (Oak Ridge
Research Reactor, LA TFORR) B\ THEHIETEABH2X10%%n/n* (B L H LIRS
BT #8dpai #HY) ¥ TE0°C. 200°C, 330°C RTr400°C DEBETHEFIXAF AN
MAEEES (T, Bir A7 MAREES V) LEAT VL AMSIRABRA 2.
1991461 B KRR v b I R~B%LEZHEES3RE(Slow Strain Rate Tensile
Technique. BAFSSET) W & Bk HERENRBEEML 2 [1]. FHER, SRR EE
NREEEOHITRBE 2RE L L TENREREH v P IR B TEKLENFERHR
BAERL ., PHTRAC LABREHOEAC OV THALLOTH D, AT MV
WIEAE, BHAFS | BrPEIh R TFRAAEREIBFCINELT IO
BRxhAhFETH), BEPHFLIDERILDIEL EH L B & (dpa) &£ °°Ni & Bhrp
WFORESIC L D ERT BHeB O (BT, He/dpath) 2 EZMEFE LBLTFHEEIND
BIFESHRELOTH B 2] ORRTE, FHESMEETE S vy 7L 2HY B E %
ARBEZ B r kBB RTREELE{LEE, Fhic & DHe/dpalb # WL (3], &
DHEREE. BXBHMEHHOL L TERFO RBEARY MEHBFCLIINLE
BMEHBOOXDARR] O—Be LTiFbhed], FH TR, AT PIBREBRENO
BEAEYHEARBOREYHEL, TherilCEHl - BRFRAHORBRREIRT
CRREEHOAFSHEASLRBROER I L BB T 5,

1.2 %

AL HEeE R (Irradiation Assisted Stress Corrosion Cracking, IASCC. LA
TERBHERIIA L WS ) &, BRKF—RBHAKD L) hHMEOEET hiBHREAKFT
AR Er LW ABEE AN AR REGNERINBZEERET A —AT
FA4PRAF YL AEEOMEMELR, BEFFOFLCHEFBAEZTEII LR IDHA
SRR YEE LR SHERSERBEHER LS WL IRRTH H(6-9]. C ¥
Sk, TUBKFOFOEEORSYE  MANTHME OBMELBVWTERS hF A
HERTWDAM, KSHEEATLESOBBEF101PBEREKFS OF LEEH R
CHLHBTI>EBESLEZETH S,

BEEAENATRO Y, BEFE R4+ Vv IMES &) BE L o LIPS
B R LRSS TEAERERRR P TVIENERINBREEARL I EAMTD
RTWw5, Lal., SHEAHLRROBREOANSE., PHFBRHAOY O L I BHRA
HNOBRECHELTWARRHLPETIZLRELL., DHRRHENRERTERD
AP XL hEZIAREDR, BHCIDERS A IEEER  TREW. T LOH
B A OTL. HERC LA EEEEMNOE L E2HNII ERBEERD, FHRTRE,
B BEATCBVTEHERSARBRE T - B LW TELKLEZNERRBR L RE
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L. BRIEENEARBRRIAZE, S8, T2 CBLERETHH . L EREF
PRELTIBRAMORBRCEAL T3, HEELEHRE Ky ML RETBWTERRE
WEINESILLEHUELTOEERHARLTCENL12). EHEKChE2EAL =,

EHEAMhoREERE L T, HHABERNCL20rRZBOBRE TP, SIFOTHM
MAROBHHREELREZ2REAL T3 EELZOATVWS[], BB IZHRD
Crez# BB LHRBARZY (GigtEE) *FHET2HFL LT, BRILENFERL
(Electrochemical Potentiokinetic Reactivation, LAFEPR) RERHMH S 2 hIEHHH I
KCHEBEhTY3RI13], FERAH TR, EPREEBIC X DIIE R h % S8t E £ SSRTAERK
IBAEHEAENRZIHOBMCHERS D Z EAMSATRD [(14]. EEEPRRE % BATH
~NBETAZZELRASRTWDI5,15-18], —H. P.SIZOERMANORNEHRET S
FEEL T, CBUERABWESTHATEMEMND D [19,20], FBEHRT (A B
HHAOEENRALATVS, EHETR., Z02BOEKEENEERAB LR AR
HHIEDOWTEBL =,

by, BEAENERRBOERCHS L tZ0HYETROBYI TH S,

RS A2 RE ZH & (FrETE. EHER FHETE)
- 2z Ex (FrELE. Rk FETEE
hE H GrEIIER VHEERE)
oy b TRER EEH #x (R EHE)
250 B ( " )
wnE Fx (ERLERARHIR
HE H ( # )
B EEd GUBERRUEEFRR)
Kk X GEHERRUTBZE)
Al Mg (EEBTHRUBEES)

2 . BBERISTIE
2.1 REBMB RO B &

BEALEHEARBICHEL-HBR, 368257V AETS D Fo{b28m ETable 1
WRT, cOMBR, EEFEZREVINROCEE7 -7 BBREVARI O 2EFAKC LD
MRIX h . [050°C X304 o iEk{b#MEMAIThbhl, ORREBWTH v+ VL LB 2 5
BRE W, £844. 4nn, EZ0.76mm. 2 AEIE4. 95nn D FARF RER A (Grodz insk i B H550
BA)TH5, |

REE OB, 1985FECRRCEFE N LEH * v 7 AMFE-6J R OMFE-TJIC B\ TH
F130MW = 475FPD(Full Power Days) frihh i, REEHIEX. 60°C, 200C. 330C R T400C @
AREEBOTESE N, Table 2RBHESGPTT LI, BEPHTBHBEL 2X

— 2 —
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L. BEEAENETARBIAEE, TR, Z2HCBELBRETHY . £ LEREE
PRErTARHMORBEAL TV, HEZLTHC Ay bR TERBF
wEh BRI EERTOEELHRLTCEY[1L,12] EHERKIhEREAL L.

HEEALShOREBREL T, BHBERNCL20rRIBOBAR VP, SIFDOTHM
MAEEOEHNEERBRILPERLLTVWAEFLILh TV, ST IIEFD
Cres Bl LAREARSYE (BIEEE) 2EMT3H5L LT, BRIEENFIEEL
(Electrochemical Potentiockinetic Reactivation, LLTFEPR) REXAHRE X hIEME M
K EHERTWA[13]. EREH T, EPRRBIC L DRIES 1 D 88 {LE & SSRTRUBAIC
I AEHERENRSHOMCHMAD R Z EAMNS5hTEY [14]. IEEEPRAR % BaTH
~EETBZZELRABNR TS5, 15-18], —A. P.SIZOEENMA~NORITZHRET S
FEr LTk, SENEBRRABRAEYCTHEEREMENSH D [19,20] . FEBEHM R A 4 v
HHANOBFANRALhTVS, FFETE, Z02BOERLENEARBLREFFE
FHZoOWTEREL &,

i, BERIEENBRABROEZRECEES L 2E0HEHBETLOBAY TH D,

HEIEELZHRE Z@B & (GHEsL R, FHERCENEFE)
Z #H2 (GHESLR. ERRUHBITFTE)
HE H GBI RR UCHRRE)
Ky b7 HRER & #x (RBRFEHRB)
24l 8 ( g )
mE Hx (BERLEFHNERIE)
HE = ( # )
B IEE GEERRUVEEFRR)
Kok i BUBHERR B
Al HE (EEEBFHEREESHZ

2 . BRBERIGIE

2.1 BRERHORL B OF BB S 1F

BRILZHEARBCHL MBI, 3B AF YL AMTHH FO{LEEME Table 1
WRt, Z0MBR, BEEFEREEVINRVEE7 -/ GREVAR O 2EBHITLD
sl X h, 1050°C X300 BE{bBAENThbhlz, (RRCBVTH v 7 LB Eh 28
BREIL., £ E44. don, B R0.76mn. DA AKEIE4. 95nnD FRFE A Grodz insk i BUEE 9550
BE)TH D,

REBEE OBEHE, 1985F C0RRCEFH X A BE * v 7 ANFE-SJ R UHFE-TIC B T
F130MW T 475FPD(Full Power Days) fThhiiz, REHIEX. 60C. 200C. 330C RU'400C @
ABEEBOTEE SN, Table 2EBHEZGE2TT LI, BEBE TR ERL 2X

__2__
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1050/ (>0. MeV) T B, Zhikidl & LIBERCRET S LnidaTd b, £k,
He#E B X #7100appn& e b, $E - THe/dpattik12.5CT& 3. ATV VAHWERBMEFE T 7
Yrw MEEFMBE L THYSHE T, He/dpathkMISERBRL LN TWE[2], 2D &
5. AR MARBESCEVETORL S LB O S REE R M AFS 1 &
FEHTELT I ENTED,

2.2 {ESHE

KB, KHEHEAShABPER L ZHENRBAE 0oL A HE UMM U THRRL
. UM BORBEORE S FZHSXMTH HEZR).T6mTH D, ZORFHEEIEFX
UEEEDAA, BEE32m, S 20moMEREBEL L, Sy PEARNTERLSAY
—FECLDEEHIBE CHEEFEL A lunX Iy EY FR—A MY BEKHE
FFRBCHL R, BHAKRABOEREFig. KRT, ZORCR, A EEE
BR—APMCEIVBEELEEERAL FAEDATFATEY, ZhEREALE—HOERE
FrEFSCEINEBRE L OBE LR - TS [12].

MEZC, RBARECBBCEBRRAOI v -2 A LEELRABRFORAHIE2E
W, ZOFHCELDITHESOSITEEOHNERVESHHERELE (REXRS) 0F
EEPHBRLE, Svi—ERE, RBRFEETORER Y REEME L EERETLEEE
wWEhBEL k., ABFOBLEEERK. H10~20mm* &£ k- %,

2.3 ABREE

BRAENEERBRE, REFAREAAY VS ROV 2= 7THEAVRCHREL HERBRE
MBS EMEEENI XAV TIT k., Z0EER, BHEARHOBERLEZNERE
BEERBEECIVREPOFFEERTELILIBE - BELELOTHY, BETRT
FTEREL AT Y VABRBOWERRML hE2HAR S 5 (5,21), Rk, IBAGER
BE, &, 2B B LViTok, Fig. 2R T LI, BECEDRAALERE?
JYLABRE AL -T2y L, ThERBRBR (BRR) R THARBRET- 2. &
BRESBEETH) ., SEBCRB/IELEEBELAVE, LR L. UTORRTREN
WAIfE = 5 EM (Saturated calomel electrode, SCE) H¥WRELTTYT, BELL
(EH) REFE7 2 VAEHEBEHCHABEROATERN0SITSH S, TOBEFELICR
KTy b BRER G SRhTED, ERAEREEXHENL THNCO—ERETRERZIT- 2.

RREBRMEFNCZ AT Y ARAOAT Y Y FC L BEL k. BIE %, EG86 PARCH B D
MBI B RBAIE Y AF LA ENIT- =,

2.4 RARRIRE R &l
2.4.1 BRACENFIE A (BPR) 35

EPRERBAVE . BEEAHIC F A 07 VEEH Y U A (AT S FRESINTRT) & B L LIKR
BT, REOBLEHEEREOEEER L TORROMT—ERETAIIL, BH

_37
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BEOELPHETIHFETHS(13], FHE L LABREEUEBROERLCI VWY
ST HEREAREEhEEOBREREL B LRBERLI VY, TORERUTEE
CEDFEEEEOREEPUMT LI N TED, BEORMBLHOBEITE, W
DOrRSBLEEHRENATHEBEEATLETHI LD IANMEEINDI I LR,
B SRR CLArOXS* Z0HEC L VRETEITRESD DI LORHAM~OH
ARRALALTWS,

EPRELER 1. ASTMW #3E 2 T BSingle loopik [22] & JIS(G 0580) WHEERTVWS
Double loopit[23]r 432, ZhokRBENORIIFECEVLED L, EELOINLE
TOREG 211w LD . BEHERBRT 5 HEE kDouble loopETREFBOEREHOS
2 AEBEHRAE R, KEPRIRERTESingle loopiEE Ak, ZOHkK, RE 2 TE
REBEOBLCEZ L TEHEEEYREEEERE, PV —VHFACEERE{L SR TERE
EoEtPHET S, TRKABREFZTY .

(RBRBE) 1N-H, S04 + 0. 0IM-KSCN
(FErE{EEA) 200 nV

(T EaE{LrERmD 120 sec
(BfiR5I#E) 100 nV/nin

(BREBEE) 30 C

2.4.2 EBUBRERE

BE AT R ORM O D r ok el (Intergranuliar Cracking, [G0 &R 2T TH
AEENTOE, cORH, (rRSOMEP, SIS0 BRANRITL P TORMEHTRHS
ShOE - EBCHEL T AAEEAZ 2 Lh, BERIAENBERFRRICL D T T
EQEH REET D2 EHRETS[19,24] R Brummer 5 (201 & D . Fh FhIEFATEEH
SLHRDA A VEEFCOVWTRAShTWS, HRB TR, ThifEFREMCO
WTHEHAT3Z 2RI,

rofEiR, ATHERO—EEMCRBE Y —FRFHERFL., 20 20RREER
R HETD LRI, RRZORBREOFARBL EEETTHEME GLT, SE T L V#E
ZLBEOREYHET S, ABREBRTLOEITHS |

(REB® 5N-Hz S0.
(GREEELD 1050 mV
(GGRABRIFED 1800 sec
CHRIzE R FRD 0.5 sec

(HBERE) 30 C
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3 . #F 5=
3.1 BRALEHFEE(L (EPR) AR

Fig. 3CABETHEE I A ERBEOVTH - REIPRRRBOLRYTRY. COBN-BR
BEHEOL 3T, A0CTRHL AR TRBERILY—I/ARELHATVIH, fi0
FEETEE L EREBTRE =27 RALREL, ZThH0RBORBEOEESEMER®
Fig. d»5Fig. TRTT, BEHIY—70Bhhh - AREOBEECR, SSEHFEC
ELREALNANEDTORBAUMAGEESLRLAS, BESLEY -2 0RA LB O
EEWE, Fig. TOL I CLERHMMALTLEROBRANBELTWS, i, BEAF W
NEOFARBYHHETS L, HRIHCRENECEREEDEERPR/NE (| Fi
R ROy F Y SERALNE VL, Thik. R OMEM{LM ZEPRAR L
EEAALhANANBIRNCE RIS hIRELZE LI BR-Twd, BBEEMOE
L. PR RSIBOREE IR L 2ORFEOCHMBE RS R, RAERN
HeRAATER SIS EUACREZHERRELRV, 0L E., XEBREOH
Hpt, 0CHSHLARBOBE-ERBERBCI ObhABEEEEY -2, RFT
BEHECHHNETOBREBCLBIZ -G,

2 EEMEBHEAR

Fig., 8ix. E%ﬁ%ﬁﬁﬁh&of%%h#?%@?/—b%?%ﬁwﬁﬁﬁkféé
MEﬁH@‘MWW%&&&M%@%EH%LT&%Ltﬁ\ﬁﬂ%¢LMMCﬂﬁﬁﬁ%
m@mﬁ&ﬁﬁ#%%%LttbKM%wﬁ?%:tﬁ?%&#otoMﬁﬁ%&‘%%
%ﬁ&tmmfnwﬁﬂ%ﬁﬁﬁtﬁm%ﬁ&&ctoﬁﬁ&wﬁﬂﬁﬁw‘Hg9&0'
Fig. I0OSEMERKRT &I CREERRETORR (= wFvF) BIABCHESHh, 0
HREEOBIECTh LN TuEETH S, BHEELT Fie 9) £330C (Fig. 10) @
FrloFzEmRBRX, BOCHEEH TRERNXLBEERAL N DA, BIEEBORERRAET
%, HRBHEAOEERBENTH 3HNLECH - L BRI AROBER
MAbh3, EPRRREOEFCRHSNE LI BT —RBREIELEL TR, E=2r Y
Bﬂmﬁot%%&%%ﬁﬁmﬁﬁ%iﬁfét\:wﬁﬁﬁﬂ&hﬁﬂén%ﬁﬁﬁﬁ
BT EERO VPR VEMESETEREERT, rrsBwEELTEREhILD
Tk, THBHTEORTCLDIbDEFELZLND,

E%ﬁ%ﬁﬁﬁfw\%%H@%%@ﬁkﬂ@ﬂ?éi%ﬂ$@%ﬁ?ﬁﬁ%ﬁﬂ%ﬁ
BREOILATERTWD[24], LA LEBEEFEAPZEDOEE, BEHHoBMEET
BERENEIACES, HHEEHTTREZOLANED ZHREOEET L TEER
%ﬂk%*tmmumoﬁef\%ﬁ&%%ﬁﬁmﬁﬂm%ﬁ%ﬁ%m%ﬁ%ﬁ%E%%
%#bv”vbmfﬁk<\%ﬁ¢®$m%ﬁ$®$ﬁ%%&5ﬁﬁfééoCwﬁﬁ%
SR ED I RMMAEL L TRSIRUPABETSD . ZhoORHRRKBHELLES L
hAehTLRBCEIFLTVD, $h, PRFEFCIVRFCELT I EATLN

— 5 =
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Tw320], L2l BTEHERONRBRAEDLIIRTFEORTCLLILDOLEMD
EHCRBLBRERZIFETILEND ), PHETRHOHRIFVEELERRRKCID
Fol3ChRiHEh, COXICERILTEIDRSEORETH S,

4 . 3= ==
4.1 BRALZHEEE{LOZEE

SERE QBB COVWTERRB YT &, HRENAEHOrRIZBO LD TR FH
BECEEERE, LAl IRRBCLDEERLE -7 HR L BHHREORE TR,
HREAREEI RTENO2ECHARAROBEANEL R, TOBAREOREVWOREL
LTk ;

DRIERB» S0 v BB O E
DE-FFEATI0000BM 23 2 TA0CKER s h BB ONE
OBRHCLNEL AR IRME LR IOEGEDELEZIDOLD
ORMBEBE~NDEETECRITE X HFET
WEEEME L LTE 2503,

EPREAEEW L DR EFECAANEL BT LK, o HEFREH OA 4 v BE# DEPR
RBTHHELNTVA(16,17], ZOLIRIENEERERD B LA YRR WA 4V B
HTLELDZens, REBE» S OHEEIRBERCS 2 BB IBERUVERD
MEHE (@) w3 boTikivwEnid,

EBFOMBEHMCHEOTLEPRRBC L VB ENAECILAAREL 3BEL DDA,
FRIGSERE LRSS X DERACER I ZITES AR E L IAELRERT
55, SvA—FEFHE, BEIFHNTERBFEREAZ ), wh J{EREHHL K
IO AL BEEEMLE 2SN, LAl ., 400CTH20dpak TR S h it BEF
S5y RA—BHOSAEFENEHEECLZE[25], BROFREE A2 L5 hREBRED
W EE s hTuRy, $h, 44 YRBEHO LS 2GR OB S T k4007C 731 TE
LM EL BAEREEVCL22b LT, A AVEEHCEBOTORABERENBIE S
NTWAEZE, ERLHBEHOHRE (@) BhvwEEibhd,

BEHOKHNERR, BETCBH I BACHEETH LI LAHEER TV S [26],
ThhBEHCLIEFRIOELZ0LbD (@) REET2boThhil, BETRHHML
EBAC IVEEEOLARAEIZRTTHE, £, BEMITEME EBHH TS L
THEMPEAERENI A, HABARBEEI ALz RS LR LZ LD
TREVEELZDRD,

BT, HNERRENCERE W AREHREE (Buir—7, £4 FE) ~OEET
FZORFELEHERT (@) REEEEZE25h2, RFFBEHFC LD ESBRENTER
FNIEHL-TECBVTLRABMNR L FBLTRREIAEL IR, BOHEEET
MBI LM L OHEThTWS(27,28], A7 v L AMOBEFERFEIT TR, Cr,
Fe. Mo BEAETL GEEHD). Ni, P, SIENEFTAZ e AMOhTWS, &L

76_
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Tw328], LAaAL., BTEHEROKMARERY LI LTHRORTCLZ2boheMD
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Table | Chemical composition of specimen material. (mass %)
The material is type 316 stainless steel and solution-annealed.

C Si Mn P S Ni Cr | Mo Ti B N Fe
0.058] 0.61 | 1.80 |0.028 |0.003|13.52]116.57| 2.46 | 0.07 |0.005]0.009| bal.
Table 2 Irradiation condition in the Oak Ridge Research Reactor{ORR).
Capsule | Irradiation | Equivalent | Thermal Fast Displacement| Helium
D Temperature| full-power | fluence fluence damage production™
O days (n/m?) (n/m?) (dpa) (appm)
MFE-6] 60, 200 474.7 7.35x10% | 1.73x10% 6.92 . 624
MFE-7] | 330,400 474.7 9.47x10% | 2.04x10% 7.97 96.8
' (*) not including 2.0appmHe from YB
Table 3 Chemical composition of wrapper tube material irradiated
in the experimental FBR "JOYO". (mass %)
The material is type 316 stainless steel and 20% cold-worked.
C Si Mn P S Ni Cr | Mo | Ti B N
0.05 048 | 1.72 | 0.024| 0.006 | 13.60{16.80| 2.18 - | 0.0001]0.0254
Co Al As | Cu |[Nb+Taj V Fe
0.31 | 0.01 [0.004| 0.25 | 0.004 |0.037| bal.
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Fig. 1 Specimen for electrochemical corrosion tests mounted in
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Fig. 2 Electrodes set up in test solution for electrochemical tests.
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Fig. 3 Result of single loop electrochemical potentiokinetic reactivation(EPR}
test on the specimens irradiated in ORR up to & dpa.
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Fig. 4 SEM photographs of specimen surface after EFR test.
The specimen was irradiated at 60 C to 8 dpa in ORR.
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Fig. 5 SEM photographs of specimen surface after EPR test.
The specimen was irradiated at 200 °C to 8 dpa in ORR.
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Fig. 6 SEM photographs of specimen surface after EPR test.
The specimen was irradiated at 330 <C io 8 dpa in ORR.
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The specimen was irradiated at 400 °C to 8 dpa in ORR.

Fig. 7 SEM photographs of specimen surface after EPR fest.
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Fig. 8 Result of potentiostatic electrolync(PSE) tests on the specimens irradiated i in ORR.
Current density was measured at potential, 1050 mV in transpassive region.
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EPR Test
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Fig. 11 Comparison of EPR test results carried out on the material irradiated in

ORR and FBR at 400 °C. Reactivation was detected on the both materials.
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Fig. 12 SEM phoiographs of specimen surface after EPR test. The spec
up to 40 dpa in the FBR "HIYO".
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Fig. 13 Comparison of PSE test results carried out on the material irradiated in

ORR and FBR.
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J316-SA: 8 dpa irradiated in ORR
100

wvetin
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Fig. 15 Result from the stress corrosion cracking test by slow. strain rate technique(SSRT)
on the materials irradiated in ORR. Specimens for the electrochemical tests were
made from the fractured SSRT specimens. The specimen fractured by fully
intergranular(IG) + transgranular(TG) mode showed a reactivation by EPR test.



