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SE AP O DEATEENENASSL L LTHESINAL NI EG&, S55113M
(Ni—23Cr—18W) 3 X UKSN (Ni—15Cr—25W)icow T, ©E 600 1000°C,
DEARE X0 1.26 %107 sec DEIFHTEHRIIRFEE M/ SRIRFEON
ERIUCDTAEEREREAANLICLEZHNE L oERIDBOALFEER, UT
DBEDThD
1) S00°CLUIFTHWMNEZBEALHBTHEFE LN LELERT %ﬁ@ﬁﬁ~0f6mﬁ
Ai LA, B50°CAMI2E, BUOTAKETHHHESCERT 2LFZ 00
MoET - O FAMESEHAEY L, 1000°C TRERL 22T FEHER TN &
s LFNICHECERREEE B2 R IHNHEZEROL) - FaHMANT LN
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D) 0.2 %R HIZ 00N B50°C £ TR, —EHLVEREBEELER L LLICOT HITH
LA, 850°CAHMARE, REFHLEOKERLDTSREFEOR D LEHITET
U#. 5|iE3T (2 600 1000°C THREIEBLIUFVTARBEOMD L LEbITETL
2o
2 MU BLUEOE SSS113M 3 T00—-800°C ok T, K S Nid 800--300°C @]
TR NE 1S 5 2o 800°CLAETIE, KSNiZ SSS1ISM o lu~ilikas n7i D
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5 SReELSEEOSHARTE, BHAKSEOEA-VTF2MBEZRLAER B
HMEBEERIEDL LN,
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High Temperature Tensile Properties of Nickel-base
Superalloys for Intermediate Heat FExchangers of

High Temperature Gas-cooled Reactors
Yuji KURATA and Hajime NAKAJIMA

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

Tokai-mura, Naka-gun, Ibaraki-ken

(Received August 20, 1990)

High temperature tensile properties were investigated in the ranges
600-1000°C and 5X10_5 —1.25x10-3 /sec using SS5S113M(Ni-Z3Cr-18W) and
KSN(Ni-15Cr-25W) both of which were developed as superalloys for
intermediate heat exchangers of high temperature gas-cooled reactors.
From the results of the experiments made to study dependence of
temperature and of strain rate on high temperature tensile properties, the
following conclusions are drawn;

(1) Usual stress~strain cufves which exhibited significant work hardening
after reaching proof stress were obtained below 800°C. However,
stress-strain curves which were considered to be caused by dynamic
recrystallization began to be observed at the low strain rate above
850°C. Such stress-strain curves with peaks and steady-state '
deformation were obtained at 1000°C and all strain rates examined,

(2Y 0.2% proof stress was constant or increased a little up to 800 or
850°C with increasing temperature. It decreased above 850°C with
increasing temperature and with decreasing strain rate. Tensile

-strength decreased in the range 600-1000°C with increasing temperature
and with decreasing strain rate.

(3) Elongation and reduction of area for S$SS113M had the minimum between
700 and 800°C, and those for KSN between 800 and 900°C. Ductility of
KSN was low above 800°C compared with that of SSS113M,

(2)
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{4) Stress-strain curves at 950 and 1000°C exhibited steady state
deformation following single peak or multiple peaks. The relation was
formulated among steadv-state deformation stress, strain rate and
temperature.

(5) Fine recrystallized grains were observed in specimens which displayed

stress-strain curves with peaks and steady-state deformation.

Keywords: High Temperature Tensile Test, HTGR, SSS113M, KSN,
Stress-strain Curve, 0.2% Proof Stress, Tensile Strength,

Ductility, Recrystallization
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%ﬁﬁxﬁmm&mﬁ®%%i TIPS RBME AN ELT, ROLDIUL2D500
KB ->THbOTER, F1 @, SEENMLEEMEBORETH D, BHTFEDRPERD
FA LRy Va2 AEAERICONT, BEORME» OFETHAICESYED S HDEEE L
T, %@&E%@%éfﬁf% c COHRILE-T, El1HAS L LTHESNL MR T
DA XRBELIUXR -, BHFCEEZTEL TV ISR TERABHES (HTTR) OF
BEEEAEE LTAVWLhE I - TWE, 4, H2o /NG EHER{LLEEMEL
LT, FTFLOUSEEFFEMARAES (F2HRae8) Z2HRETLILTHL, ThE, #7),
TEFE#EORT Yo ¥ 7 FitE (SEELF RFHICL 2 HERBEN OV RERFE ©—
BMELTEFINALYY M, HE, CoRBFul 7 rEB0 R IHERGEHEAD
MBABASLT, F2HAELA2HR LTV C(HESED AT Y, B1IHEAEGETER
EdMEBEASINCTHY, F2HRASTE 1000 CTOEAZHELLTL L,

KRB T0U s rEETE, G027 Y- THERERR - &R BELENBLON,
1000°C iz BT 9.8MPa’ ( 1kgl,/ mm®) QAT CHENFMA Sx10°h 2 A 5 2HED
Ni—~Cr—W %&4, $S8S113M, (Ni—23Cr—18W), KSN (Ni~ 15Cr-- 25 W)t &
sl , —F, BEBERITOBSL D i,%ﬁmﬁwéﬁﬁ%@WM%%K%¢qu

A hPELEINTNS, COL D HEERAEHNNOSERCETS 7 -5, BE, SREEAR
ik - TMohg, Lnliass, BICAEAL L 5WSRTH, ®fA&2E YV Te, [

HOBRRE V-~ HNHEEBESEL(ND, GEREZRBVLOFZERKTEERHL, K
Rk Li- @4 Rt X oicussy, RREMBELZNET L 0, @EMHvofn TS
EEOERE (JIS G 0567 TR, DFARERERAZAAMAHCET LZETHE, B
Hld LT 50x10 5 sec, ZOHRBEHICESLET 1L26X107%sec EMH - T 5, - T, ]
[S GO0567 iCHEM L - REETE, 0 2%BMWE5x10° secd P $HEET, slREEA
126 %107 sec DO FAEE THEL ARG SR L, 1000°CEL&HRTI, GRIlE
DD T A REKEENKE LB, 1000°CTHASTESNE S 2 HREG&ICXL
T, EEHOEREAODTAEEBIVETOREZMOLAIC L TEL I EBLBRTHI . &
Siz, MEOSEERESHAL BIRMEST S LT, ZRIEARTEONLLILA -0V T 4
oo 4mE, B2 EHHoUBELEMEESHELLLEETHD

comik, AT aY s FHBTHESE SRS SSS UI3M EKS NEALT, 600 1000
CC T AR M T 0T A REOREIC L THN, b TERENPICHETTD
SLAR Al & DR B L.
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2. X B L &

2.1 #EM

Table 1 WEBRICH WA SSS113M BLUPKSNE&E o fbFlm AR, ise st LE
Hifko R 7o Y7 bEETHRINALZNI-Cr—W Z0854TH5. SSS113M #23
%o Cr, BEOWESHDOILH LT, KSNEIS%D Cr., B5%OW4s44, SSS113M
IH{ECraWeHh T3, BAET Cr WO BRL - TWWE A, 1000°C T}, @&
Sl riCa, WHHHTIHEKE T -> TS, SSS113M ik, EEFEFEE, HEERE
ik BETEHEROR, B FEEGLYT, BEOmmOMEBE Ui, &KBMEIE, 1300°C
Tl holEBLECHE, 1250°C Tt hDa ,~WHATHLEZBEL /.

KSNii, SSS113M LRIB2EHEEB DR, #E FET I TERIBmm OAES Ui
BARBLER (X 1295°C T 1 him# L, 1230°C £ T209 00 THRAL 2%, Kigs Ll

Photo. 1 it B &M MEHED SSS113M BLTFKSNOXEMABEZRT. M LbMBENR
BizhuinRKEL, EFEHRERN200tmTH- 2.

2.2 HEBAE

KBREORKBLUTHEE Fig litmd, dBAHE, JIS G 0567 iCHEHL ZEE 6 mm,
EAE#30mm DAERBRF 2H . : :
R, FESNEABRTLECHVORTLLZEEIO Y DAUFERD A ¥ 2 b o v EE
B (BEA -7 97AG-10TB) 2#M L. BEEF 600, 700, 800, 850, 900,
950, 1000°C & L, EBHAOEEHMETICHE 3RO RAETLH ., DFHEEE, THE
1.25 x 1072 sec, 2.5 %107 % sec, 5x107% "sec® 3 /K#E L L, ABEELCHEHET-ED0O
THEECRESBEIT> 2. /., J1IS G 0567 OFFEKELT, MWIFVTHETH
BEEM oD TsEEA—FE LLEL), MUHEHACTHGOTAHMEZ T, TnLRA,
PO RNy FEEN-FEEUDEHIEEEIT - . NMBAEEIETEHFEH L, BRI KK
hTiT - e ' : :

AEBHABEE T IAETEEESH, BARNFE Y2 BA B TEE T v 7 ¥ 7 &iio .
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3 HEBETS L B

31 BAH-UFTHHR

Fig.2 /0 Fig. 84T SSS113M @ 600 —1000°C i B 2 - O F MM ERT. KO T
A THBALEVEANOEHEVOEHOBEFREL L LD, SOV TARBREPTREEZ N,
ATh 5, BHBETOTHR, TATNABRECNELOLAKOTETHE,

600—-800°C HIEH - VT HMBE, WMAZBRELHE O FHELRRIGHICEL LR
B T2 L HBEALNEEN-OFAMBORER LTV S, Figd ®8C0°CDIET T
F BT, BRIEAICETZ0TE (—BEY) POT2EEDE L EBIED T A4
B, BRIBHKELTHORBCELEITHEDOESEAMRBD 50 5. T DMEIE 850
CTRELVEAFELD, S00°CDEDFHEE (5x107% sec) HBRTRMAZEE TH, I
HMEE—FE &, BEAEMTHALEZRILOEFRELHE LN S, 90°CTHE, TDOX
SHEROIEA-OT AR ALY E-FDRENTH S, &5iC, 1000°C TRV T A4
BTlonE—2550MIHREEZRLACE, BUOTAEETEREREBEEZRT L0 IEEN
HIEH - O FAHBPRLNE, COLIBRA-VDFLHELZRTEHES, BRI EI
INESEE AN, CARBETE~NG LI, REEETOBNEEAROENSELC, B
KibHcETZ O FTARBOTAMCBEHE L LICL T 5,

$7-, 800 —-900°C DEDTHEE (5x107° sec) HH0 A PENGFHIEE (25 %10
Ssec) T, MAEZ@EA A BORENECOTAEE TR - FaflBCLL - sy (H#
HIRER) EHLN D,

Fig. 9 & 5 Figl5it K S N 600~ 1000CicB it 30— 0§ Ad#fERT. RE, OFH
HEOLbcEI RN - DT ABBEORREAE, KSNOBEHIEZE SSSUIIM &ETH
. 600—800°CF Cid, WHEFOE, KELAMIEMLERTIEN-DTHBEHRE T TH,
850, 900 °C TH, DFAEEOET & E bicMTELE/DE (L5, 850, 1000°C T BT 2
Bh-—odaligk, BUOTAHEETI>OY-27520BIRHBER LR A0 THMHEET
EWHRELEEARTE WORBANIEA -V T AMEFRED oL, BRITCBHLIDE DN
B - OFAHBICO VTR, FOBESLIUOCTHEBKAME, EMAR L OMHE
HEBRTHRIT 5.

KSNoEh-0FaiEgHE TR, 600-800°C THHERNNIL v - a B bd
TR, B0—-950°CORUFAHHEE (5x10" sec) S50 @dhMol FA4®E (2.5
10 sec) T, FElvkb—vavm@vond, e, TokS3TEERER L, £
b, v — v e b ) TEE (Portevin—Lechatelier effect ) & &1Fidh, B O HHELIC
Lo TEIDEEZEZLNT VS, TH0L, BNERLFZEUTEEHCHBPOATIL S
BN L ANLT, EMOMEBA LI SEELAEE, BERTOEHE LTET, AW
HxhEbOEEZ NG, BERFELELTRE, —BBREEOERBARRFHEL SN
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Noh BEMNEFTHLEEILL - TERIAIBEFEIEECHENNSEE S, PREE
MTRELSYENAEFENLGY, WEDBULWKSNEeTELLEMEREERELAONET
s, Ni~Cr—W L84 0EERLER ISR EEETOWAEKL T E 3 DEHEZ
R A

3.2 0.2%WhHLUBIREE

Fig.16i2 SSS113M @ 0.2 MO BLUEREORES X UVOTAEERE®EZ AL T
\“%, %/, Table 2¢k, SSS1I3M OBRIIERUAERCE L HALEDTH S, 600—800
CETi: SSS113M D 0.2 B AHEHThicEinT 2EMICH 245, 800°CLLLTH, RE
DEREEBITETLTVS. T/, 900°CELETR, 028 WAODTFHERELRFHBRE
S, DI AMEORDE LS, L2FHAEFETFLTH 5, sI5EBREE, 600—1000°C
T, BEOFFEEGRELWVETFTARLTVE, $4, COBEHARKRT, s/kEEDD
THHEERFERPLEDKREL, DT EFEOBRTLEDICIEDBESETLT S, &5
i, 800°CA#MAI L L, A—0FLEEEORRTIE, 0L.2%8MALTRAROENNECLD,
950, 1000°C OBV FHHEFE T, 0.2 BWMALIRBRESLBLAELFLIG L, Zhi,
DOEHNGETE, EEhEECHESSOHWERBESETL, SRVERB TIUE S
Nt 0.2 BHAPFREEXIDLIIUHGRNEEL TR LTI TS

FBCFiglTEKSNO 028 HAOBLUSIERECEE S LV DT 2 MEIRAERE R L,
Table 3 KSNOGEIEEEEZELHTRL TS, KSNTIHE, 0.2 %8 /id 600850
CTrRIF—FEhooMmtaEnich s, W0°CLETH, XBEESS L LIy, 0.2
G HGETFL, $A0THEFICLZEFLGAS LS. KSNOG|E®EEET 600700 °C
DETHHENDETFTLTOA DAL, 700-800C ol TRIEBRERHFTLET L T,
800 —1000C T, BELF & & bICsRBEFMET L, 950, 1000°C TEE--TF HEEIL
B BE|EBEE 0.2BMBDOERNESHB, £/, SS8S113M &HEIC, KSND5|&
ML 600 = 1000CTOTAHEEKEHARL, OCF2EFORTE L b RMEFETT
%o

i SSS113M L KSNo 0 2%iMABL U keE2 & LTA S, 0.2 %), 850
°C+ T3 SSS11AM O AMKSNLDKEL, 80CCLETE, DFAEFITHL LM, A
EEBEMKSNOLFSPONE G, B, slEMREICDVTH, M 800°CE Tk SSS113
MO EMKSNEDOAXL, FRLEOEETE, GEHEELKSNDOIENLLOAE L,

F#, SSS113M PKSNOFEEBEA JIS G 0567 LB L THMsAL, N2 T
AXDOBHWEHKLTAS E, SSS113M PKSNOD 0.2 it A1 olak®wEE, 600800
CTEARTF oA XDOEHMBEE BN, 850 —1000C T~ 27 74 XDFHEE & WEEH,
PoHEER L
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3.3 HMUBXIURD

SSS113M OomEFERBRICBD A2MY (£2M0) BLUKDE Figl8k LU Figl8it R
. SSSII3M TiE, MUH20BEOAHB/NELHEBEHEEAT00-800°Cicd b, 700
CLFTR, ODF&EEORTEEbI, MUBLITEONEL LTV S, 700°C £ 0 @ik
TRAFDISBERERLTEVE Y, SSS1I13M &, 600~ 1000CoEEHE THLESE
TR,

[k, Fig20s XU Figelid, KSNOSEIIERBRICEI 5BUBLUORD OFERER
LT3, KSNOHESE, 800000 CoETHRUEHLVEEDBMNDNEL T4, @LifEdD
A RTRIER, OFAEESNI OB EKRBACE > Thd, 600°CH & T 0 M8/
ARt EET TR, BUBLUPEDEDIAEELECZENSIL, KSNE SSS1I3M D
FOBLIPKDZLET 2L, B00CLLETHHKSNDAL SSS 1I13M &£ 027 b kAKX

Ly,

3.4 BEREEEHIRBIEELIVIGIXEORE

950°C 3 £ 7F 1000°CiKEF 2 SSS13IM BLUKSNDIEH - Falltz, BOTA
EETH 55 VEBEEC-27ARLLE EHRRRER LN, COXBHE - EDRT
tm-ﬁg%ﬁ%Wg%KﬁUféﬁﬁ®mﬁ—U?é%ﬁﬁﬁﬁuCC?@lO@E~7@
AVRESARLAE, TERELEEARTEVHIBFHHLEN - FaNBELEDLL TV S
CDIAIEH -0 FAMBIE, r-Fe 270842, Ni 2 Cu OHREETA SN L8
ﬁmﬁmﬁﬁttmﬂ—oféﬁﬁ““mmﬁwbtwéovﬁw R s A B E A

B & BRI AT SNB s, AEOEEDHH-OFAMEE, EEMECARET F
m@&k*mMT&m R TEBEEAST, SUOTATEAE oM TENELAD, &
F—FINOEFRBOERERTLIICUL, Zhitdl, BHROEAE, RO T AHHK
Tlooe -7 pRNNARBEZRL K, SOOI TERRBLELZRTHANTLES -0
L aEbNE, r— Fe ETHEINZPHHHEERCEREL I -DFAHHETE
KOFAMETHUINTREGZEF B sEHAL"Y e, S§SS511I3M #KSNTE
LT ABRETEEC -7 A B oA EDON S, COERTMHEHL/AAUTASERER
BT, J1S G O0sBTRH#EUT, HMAKEST ZITHMUAEHCTHE T AREEZIT - 2
X, DFLFEESHLEDLE, BREBECUVTAEE > - TIEL>ORRNE LGS 2. £@
L odLAEE TRbAAEHES L, DFAEERAOREEP 7 v - & 0T ORR
BEDOEMEIC L s TR - -offgtid Hd. £, KSNP SSS1I3M Tidelb - ¥z ¥ilE
L4, B dss e 2R TaMHMRIENRE b~ v »BHBICKET S H LD
LHEPbhS, FIT, CCTREBHEHORECEBZEOHF L WHINET LT, THRELE
I ot EE @I EDT BEE, RE OGOV THREEITH 3

g, EWIREERIE T o &, DA E e (Ssec) CEET (K) k- TEAT S
f, FROOEERABEIT I EBUWENTH D
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;::AoF(as)-eXp (—--——-) (1)

IGHBEF (o) &LTE, of , exp (#a5), (sinh e o )"SRENTH O, A Q, n,
a, 3 BEBTEHRTH DS, CCTHEHF(o) ELTHLBEMUNEHMEER o ZHVTER
ERABET S, EEOLHORAGOERLT 2 v - QA ~EDE &, ¢ BRADOEER
BOFHEERT Z (Zener—Hollomon /¥3 A -4 =) 2R OTETLHEERTEH S,

. - Q :
Z:Eexp(ﬁ)w—fA-F(as) (2}

Fig22 & Fig23%2 &4 54&, SSS113M @ 950°C, O F4AME 2.5 %107 sec DEFIR
BEERIRAIIE 1000°C, DT AEE 1.265X1073 sec DEFRICEZF—F L, 950°C, O34
50x107% sec DERIRAELEIG AL, 1000°C, OFHEE 2.5 x107, sec DE N L EF
L TWS, T/, Figld bt Fig2oZ2 #4234, KSNIRODWTHED I EHN AL,
#77T, SSS1IBM c20 T, ~ECEWKBERIEANLET 50 F4HEER Arrhenius @
BGTEIETLE, Figon L Hiiiih s, LOEGEHLSERORMIOEE b 7 0¥ — % K
WHE, Q=41TK] mol &%, KSNiDWTs, SSS1I3M iCHh~EERELEIE
HBRRLENE T T, SSS1IM EFL0ERHLz s v F-ofEMigonlz. T DOQIE &K
RIAHNT, Z& o, DEREMEH 7o o P LAZDOBFIg2TTH L. HBEEE L TREHE
AERA AL 30 NEHnE SSS113M €6, KSNTT LW HIEABBLAL, S5
$113M T 1000°C, o0 — 7 HEEMN 272107 sec 5 27x10 " sec D Tn= 56
PO EARBLATEDRY), ToEIE SSS1IZM o FEIERRTH OALME-H LT
2, ZRoBRrOEELz A F o0 T, Ni~Cr-W 88> THETEE7
- DEMNAL T R F-oERBEEs T LY, SERABTH O /2 SSS113M
LLUKSNoZEoR G OERIL 2 0¥ -Q=417TK] “mol &, £ -HRELTHD
NAFOAL -XRHENZRFaL -XRIDI N -FORLFOEE/LT 70 —Dff 300400
K] moli? koo K&, fiNi DECIEHMOEST 7 0 F - 0fff 280K T . mol"™ &
DRKEUETH S,

SSES113M KHTEIENEH B ) - 7L T LGRIERRET-H LTV D
Z &g, 950, 1000°C o EiEsliEn REathicBE s aERRELL G, B2 V-7 4%
olE LEE ST oN, 0L BEATITONSGSRERETHE, BEIICEKEL L3H
MRS S, $7HE5E, SSS1I13M ®KSN# G50, 1600°C T©J IS G 05667 THES
NTLEBREOD FHEE (5x10° sec— 1.25 10 sec) THRAR L LEE, KO -0
FHAHBEBNEHSTEOHRARL, TORGR7 Y -7 LARDOHEHICKTE TS 6DEN
Z. 600 1000CTHT » o AR OBREZ, HIFMBHNEYE XL TR IR LSO ED
L, EREEANSEEAOTRBCKETIEHCH T TRLADN, Fig2lk iU Figld
Th B, ERET- AL TAME OB T, SSS113M £ KS N 800°C T THIEITERE
LELEHLERL TOAM, 850, 900°C TRED ¢4 EE THMICKE LABHERL,
1000°C Tl HEE AT > e TOUDTAERE THIICEFLALBEHETRTL DK S, Fig?8
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B XU Fig29m Moot Lok i, BREICEKAE LT VES LMK T 2 8HORRE kD
LtzbDTHY, 1000°CTHINSEDELB 5XI0 P secd © 1x107, 7 sec & D& B
HBEETERET L LY, BEKEKELUHVWEHE2RTIDEEFEIOLNS,

3.5 &EB#

GA-DTAMBENYNEES CERT 2REENLSEROBEZ RTE S, ToeREBG
EH S SEHEN LB TVAI EAREEINTHEENY | 20T, CCTRAGER KA
Ba AT - - MIe s LT, BRESELVMIE(EERLAES, B b3 3FEE -7
AR L, EEREEFEESLEGITOVT, LY¥EHBECL 2BHBBRE XITT -,

Photo.2 1, 700°C, OF HEE 5x107% sec THlRAHET - %D SSS113M Dt
MEBMAERLT VA, COLEETHE, BH-OFTHHREBRELMTE/(LER L, HEHMOME
o EE S MO ERN S 5o T, Photo.3 i 900°C, O 9 4 5 X107, sec
TRE L~ SSS 1AM O&BHMTHY, TORBREIE(RITEE LTS8, LJH
L&, TOMACHBLESGIEESNSE., CoEREHFETE, BA-DF2H#EEIHY
L & ﬁ”mmﬁ%ﬂibtaPhMQ4$Lt§PhMQ5KIOMPCTTWﬁLt SSS113M O}
a7 T, SSSI1I3M K SNDEHIH Ni—-Cr—W £0848TIE, BERICLI - TEL
Shi#MMgERRoRFE Ty Frra3nicd <, %@@%@@# KM EEET DR
HTHo o, WSS ERALTHESESEES N, LOKSWR WIS BT HY
Tl -EEREE AN AMBABE SN S, SSS113M @ 1000°C To &R 5| k3R
HEWFESEolEELT L, PHEEETHEMUBERNSED SN

@41z, Photo.6 /> & Photo. 9 i &R Gk EE O K S NOLEMMEZRT, KSNRE T o
FUSTHESEEHTON IIBMALX DS SIEHBE TS -0, SSS113M &fefskic, B)
MEESROMEZE LSRN TEMBSRESERSED o,
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fz Ni—Cr—W &4,

s
ilw}

(1)

alll

{2)

SEAAFOFMBEBREEBRHAS2 L T, TESEMEDOARE Yo Y- 7 FTHIESH
SSS1I3M BLEUFKSNIT2WT
Zeow Lo 7l

HELEFEEABNZC 20N ELECOEBLD, DTOEBIEG S0,

O3B K
610" 1.25 x107% sec @ FHTHMILEEEH <7, SRIIERECRBREB IV TS
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Fig., 2 Stress-strain curves of SSSI13M at 600°C.
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Fig. 22 Stress—strain curves of S$§S113M at 950°C and
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JAERI-M 90-157

Photo. 6 Optical micrographs of KSN

Photo. 5 Optical micrographs of SS55113M

after tensile testing at 700°C

after tensile testing at 1000°C

and a strain rate of 5.0x10_53_1.

and a strain rate of 5.0x10n55_l.

(a) fracture region

(1) fracture region

(b) out of fracture region

(b) out of fracture region
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JAERI-M 90-1587

!

and a strain rate of 5.Ox10_55_1.

(a) fracture region
{b) out of fracture region

after tensile testing at 1000°C

Photo. 9 Optical micrographs of KSN




