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Development of ODS Ferritic Steel Claddings
(Research Report)

Shunji Mizuta®, Masayuki Fujiwara® and ShigeharuUkai
Abstract

Oxide dispersion strengthened (ODS) ferritic steels have been developing as a long
life fuel claddings, because they are expected to be superior structure stability and
high temperature strength up to high neutron dose. In order to improve a strength
anisotropy induced by an elongated grain structure along rolling direction, the effects
of manufacturing process and added elements have been studied by means of
recrystallization technique. The feasibility study was also conducted for economical
manufacturing process with capable of large scale production.

Following results were obtained in this study.

(1)From cold rolling manufacturing study as a parameter of Ti and Y,0;, contents,
claddings have been successfully manufactured through softening by
recrystallization heat treatment. The grains tend to elongate along rolling
direction with increasing Ti and Y,0, contents.

(2)The ring tensile tests show the improved strength with increasing Ti and Y0,
contents: 0,3Ti-0.23Y,0, has the highest strength. The uniform elongation and
ductility in circumferential direction is maintained at entire temperature range.

(3) The internal creep rupture strength is also improved by finely distributed Y,0,-Ti0Q,
complex oxides. The manufactured cladding with 0. 3Ti-0. 23Y,0, is expected to attain
the target strength (120MPa at 700°Cfor 10, 000h).

(4)At the cladding manufacturing test with four times rolling, recrystallization
structure was realized at the final heat treatment by suppressing heat treatment
temperature up to recovery stage at intermediate heat treatment.

1) Nuclear Fuel Research Group, System Engineering Technology Division, O-arai
Engineering Center

1) Guest Scientist, Nuclear Fuel Research Group, SystemEngineering Technology Division,
O-arai Engineering Center
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720, IO TIIEAEEED YoTios RO YeTi0r OFRIZ+572 TI BN H A HERIZR-
7oo F94, FO5 TII TIOHEFEMN Y20 D 1. 2 {ERE (RFH) 20, Zh b0 TiX Y2Tiz07
DOERIIIR+5 R TICRETHIHERE 2T,

TEM B 5 FE S N7 R M2aCe B X TiC DR LA WE Cr, Ti, C OWHEPLHE
L7cReREHR 20 1279, (LEWH Cr, Ti PRICBEZTER LT LRET D &, CEBPRRTS
@ (L& C BXEERILHTO C BEXVARLRBERN) 2R 1LE, $2bb, bE
WRERTRENRRD . TR ORI OLEHETR L. Bl T X Ti0 2R L7
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rEZLERD, TIMEETRRREWTIR FOAERED LRI LIT—ET 5,

(2) . BIERE ORBEA

SVHEORERE L., FABIRINGE. 1 CPRAESESHEL b, BIEED 5%DIESL
ZEEN (5% EERAN) ITAB DO TH D,

THICH L CEMBHICE AT 7Y L VBERRRPKRE VL E L bR SR, BEA T
R Th D, BRHBEICESY 7Y v FBERRDDEDITERROB Y R LIC X 38R
RUREICA D, Fio. BRI LS LAWE ¢ BOAHOBAE, v M) v A2EMT
BENCEE C BEMEL. {LAMITHE L, 740 F — EICHESNDFEESH VD, K
DILAME CE L Y oCHVMER TIRENE . £, LAYE N BOBE b, BRI
55 NBEATAAREMEREL., ThbEBRIVED L RLREERE, €->T, BEC N
BIIBEBUELEZZORRYThHS,

-17 =
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7. 4 CR HiEARE (7TA D)

T7x74 R DS HEBEEONEZ Y —RELRH EXER 003, HETRETRIC
BT LG AR LI M THEROBREEFEZED DXERDH D, TNETOFRIZT,
WML - BESSOEOHEVIRLIZEY, 7254 % DS SEOFEMKBOREIVIZWN,
{hkl } <110> BNEEFALE LTEESEBEENT D Z EBHLNIR-TND, Thbb,
BRmEORWHETRET -0, SHEEMIIROP CERIRICTHEREZAE
CSE3TENEE LV, VA BROBEMALHREN G/ NMEREFLHEL, 2n—AEETR
THBE-THEICE LT, 2HEBORKBLEIC TEERSEZ TR (2EREETREEFES)
I THFBRBR T0%U DT 254 R DS HAEBENEORD I E2RERELE, L L,
ODS FIFBEAE o X MERIZIZIKBREELLONMIASLETH Y, Z0BAIX 2EREDE
EMTTIREBE - NEECH LT 20IRE LW, ZENRIETHIAEEZLRICE
WTEEREZED I LEOBRMEITo 7

7. 1 RBRIEBORE
TROBFHILTIZRY 5 T8 (Process) IZoWT, RBR< Y v/ REER LA, 1H

B2V OEFAEESIZN 50%TH Y, BEIILANC2ECRARBREFEHE L TA # (AFRE

AR @ 12Cr-1. 5W-0. 25Ti~0. 23Y203) DOREFMHH 2 AV, ZRLEED 4E CR 7 L 5 HisS

RRETER L, RRIEZE 29 1I7R7,

® P-P (Past) IIERTETHY, HWEMEZER L TEFOH/LELIEE 1250°COEIR T
17570, BEGEPTHFRALTLEIIETHD, |

® P-HT (High Temperature) iXEPEMR L B0 I CTHMER L WERORIR TTW,
4 Bl B EERICHESEEREZESI LR TH S,

® P-R70 (Recrystallization) 13T @ 2B B EERICI—BEFEERAE: S¥-%,. 3
B BEE, 4FEEEZERINIMZ, 70%L EOBMIE TEHIRZVLEIC THRE R
ZRA5bDTHB, _

@ P-LT (Low Temperature) [3i&HPEMAHEZE{LDIH TEES LARWEEOEKER TITWL.
4 BB EER ICHREREKEZESTETH S,

® P-N70 (Non-Recrystallization) L& a{bOATHBRIZE: X8Iz, 3HEAKE
. 4EBEELZERAICIZ, 10% EOBENIE CHIRGEHILEIC CHFEREE
HRBLOTH B,
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7. 2 RRER

B30 (i3S TRICKBITZESOELLSHERETY, ZITREZ L LTIEIBELER
O 1150COLIHER LR LTINS,

QP-P (ERILE) TIIABELME? BER L GRHPESRELEITENEFE O ERIBETH
5 1260 CTEBL TN D, TOBAOBESELEFR 31 17T, 1 EIRGREER OENET
i3 1250°CHOBMB CIIFZER Lad o725, 2BBEEED 1250°COBMBE THER L7
X 1250CTHEHEEEZR I TOIET AR ELOER, 1 BB O 48%MMEEZT TiasE
RLTWRb-dhEEZBND, 2 B HEESICERS LERITENIIRIC 50%2E
DML & 1250°C OB A ITo 7)., BReRiTREZ bRdolz,

BRECBMEEE 2 T, TO%RIC 0% LOEGERIMLEE L THERMFELR~NET
BIZOWT, BE0EL® K 32 17T, @P-NT0 T 2 [H B EE#IZ 1050°COELE 1T
WL DB E SEEETHY, @P-R70 T 1I50CTHERIERE DO THD, @P-R
70 (TROBRDTTHKBIEETIR) 2720w Tik, Z0%IZ3 EIEEEE 4 BIEEEDSE
T3%DIEFMTHEIZ 1I50°CTRME L THOERS Lish o, ¥, @P-NT0 &P THEA1L
DHEETHREMTES T2 T8 1£o0T bR 1150CORMET, MAMICER
BLTWALODORERFREONRBD bR (K30), B—IcBEHE S5 -DIIT@EmRm

MM LEDOHBERSH DO BHMNRWEHEET S,

WP TIRILO S % SETEREHIERP o LTRIZOWVWTIX, @P-HT &Pk
BUNIR & G EE AT AR 2 E M TR B L L L= TR) L @P-L T (KIRELLE L TH)
THEELE (B 33), ¥E60TRIZOVWTHEKE 1150COBNBREZ I ERHREKESED =
ENRTES, LELAEXS, OP-HT IR IR BEESESEAZ I NS,
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8. HAaMRIN

8. 1 HE®
ABMCREFERRR (TAH) 2ERBLATERFOFETRIZOWVT, E4MESTEE
M3 57, EFEMEICLIVEBERETSE &b, EBBSPEIC L AF MR T,

8. 2 M :

ODS 7= 5 A ME TABE (ABRERR : 12Cr—1. 5W-0. 25Ti-0. 23Y203) Z AW, 4 BIEZERBA
fiohic, R SNEHET R TR NT+HEMOKRVIELE) BT 5RBM o
REZEH 34 IR T, BRFHEORE (¢ 18X3tmm) % 1250°CHRILEEST L/21%., 1 @EEE

(INIEE 45.3% : ¢ 14.3X2tmm) L, 1100CIZTHEHI L7- (RRBIEEE 184), “h#¥ 2T

(BILEE 48.2% : ¢ 11.3X1.27tmm) L7-%%, & 1150COMILEESLEA L84 Re
FL77 2A4) LIRIR 1050°COEBILEMZEA L4 RRBES 286) 1291772, &iREk{kies
AEHI. 3, 4EHBEEEZHAEE AR TITER TITV (IR 72.6%). KEEOHRNE %
1150CIZ TITo 7= GRBIEES 444), RIBE/LBESIREHT, SEIBEZESE (LR 48%: ¢8.9
X 0. 82tmm) Z1T o 7o 1%, 1050°CIZ THESE L (RAUBIEE 5 346)  Be#& 0 4 M B JEZE (IR 47. 4% :
¢ 7.1X0.53tmm) #IZ, 1150CEKBWLEZITo7- (RABIEES 446), A4 OTRIIBRF
BRESIZ AN TEILE R, ZORBMIE2HE L CEEREHREINBII CERRLEZRE TR T
HB, ‘ |

PEDARBEETRIZEBITS 6 RBHIMEZ T, He POAL=p LT 2k 2EEET
BICTRIEESR/=0DS 7 = 7 1 MREEEE P94 (AFRERE : 12Cr-2W-0. 3Ti-0. 24Y203) 22\
THbREL~.

8. 3 EFEMHSIckIEREE
At 7RBHZOW T, BRESRER OB FOBIKES R TA 200, BERE S
fERIL., 200kV BB EFRAMEL AV TESEBE> ER L=,

8. 4 EBSPBIC X B85 hfatT

ERUETHMSLICHALAALRENKRET S L8 0IM ™ 775 4 ¥ —% BT EBSP - &
5 ERE B O F LR 21T o7z, OIM OFBER VEEOBES D TIRYT,
<0IM>
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OIM (Orientation Imaging Microscopy) &%, SfEEMED RBET LR RS & AFHT T
X BEHTHB, OIM VAT AT, EEEFEMSBIACEY FLEAAIZRABNLREETD
ERSP (Electron Back-Scatter Diffraction Patterns) # LEIEH7=V LFLIR LW .5 AY
— FCHBMNICES ABT B D BREBOERGFMBME L FTRETH 5,0 AT A,
EBRENASEON-Fy=zT L REBIOEITY 7 b7 bR TS,
<BHARDIELE b 37— DR >

BB ORAT, FERERIZZT TR AF— 2 DT IR TZEFIEERELE 5 T
BEHEELZLNTVWS, H35 OPACTHBEERIEBECZS L35 L. PRIIKEIRIR & 72
%, EBUHIALINEBETFOBESTHIIAL IR P THERXTHD, BIFREO Ny 7 7T T
v RO FICFERMERELD - DIZAE U S, P A THELSNAEETROP, 77 v 7A I
HB1IEORFRIZE T, Ny 7 77U FBREOFRRIBEZ Y, 90° -0 OFEAD 2D
OEETEZ2 BRD, ORNXNEDIZFLAYERIZRD, SOER TR ERE LT—
HOBABOERNELND, ThPBBHBRTH D,

5 36 |[C [ RTIE AR, D BIEE SR RET B - ITiE, ZOHAE BT 35
DEMFMOMEEY RVERITI, ®36 (a) FOPRUCODE AL, ThEhadras
FUOBEBROAT VABER LOREATH S, RIFOERIIEFMEOAEICRIGT D,
X 36 (b) IZRBHEHBRE (hkl ) BO P —RRGFOEROEBA L OBRFEERT, HF
D P AITSEEHOBREAT, KLV RBEEROFMIE. 32O THROMIROBR & O
AENPLRDLND,
<OIM EEIZHR B CRIESE>

B 37 (2 OIM DR E 73, HBIT SEM AT, ETH. 70° ITEF LESB FtR,
TP ANR—FTF IR HAF, BAFHE=Z=y b, Y3 Sl =y b, AT
— Vo =y FREICE > THRENTWD, SEM OEBEFE—AL 70° IZEHR LIZFEEF
OFE LB L-mEE L OBEERICL > T EFOERFRELIC X > TEBSPA G N D,
BHITEBSPIINRET 7 A N— 2R CEIEREEFE L-EER 7 ) —IChD o R
FIZABEBSP {BITBBIZ TR EN A A=V T oy P TRy I 7 Z T FRELI N,
FOH N LT3 — 3 BERCIREMNT Sh, ABOZOBEBOSFMNBRESND,
FOEERTHMERERT S 32044 7 —Alk, (MBEZMRT 5EEH > TE&ESND,
£ A=THBENET Y TIE, BEFMNEADODA -V Ty 73535 THALTIZ L
iR EREZITITORS,

B2 Z — o BRO N BN, REREmOMSGR RN L, BEEANRVWI L, B
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BERRL, FRBRRNWI L ERNETHD,

8. 5 MEEELER

1 EIBESE - 1100°CREMBZ OB E EH 16 IR, EEFMICHELZMEWNT T 7L A
Y DGEBH NG, BELEERIEESERTIEARL, BEARTH S, Bk Fix
AR S h T3,

2 Bl BEFER ., iR (1150°C) OEfLHES 2 A L7 204 DML BE 17 (2, &R (1050°C)
DIRACEESL 2T L7308 246 02 5 H 18 12T, 1150CEREMRBTIX, 1Z2A Y
B DRV HR R ERENDIBEIND, —#iCi. BUBEEOS., KEKMAOBREVT
T4 HRBHOND, BIEWRFORBIZEE LRV, —F, 1050 CEBEMEE T,
KESEEMEEOR VREHBBRIRAE SRS,

EREREBRSERBHZ DWW T 3, 4B EEEZFILE L UIZER TITV, BER&KORAR %
1150°CIZ THT = 7= 404 DG % BB 18 1053, — I IEVEE SN L EE S h 3 8,
RESITEUEEORVEREMAKE 2o T3, BT CHALRERRNEREIER L, &
MIEOBBMIZH LT bHEVEESRIE LR,

{ERERILBESIEAB 2 3 B A EIER. 1050°CIZ TEESE L 7= 308} 346 DMk %E B E 20 1277,
RIDRIEL Y, 77 LA v OEATOIITEBZIZ I > T 5,

WAE D 4 Bl B EFE#IZ 1150 CRASEMBR 21T - 7= 3AF} 446 OB Z FH 21 TR T, — 5
BREA LR OND, KELOER IR 2EERRIER EN TV S,

SEIAEETRICTRIEEN DS 7 = T 1 MABEE Fo4 OBEEEHE 22 |ZRT, i
D OERITIEEELTBY, BREEBOT ALY MNHIZ4REZELROBES LV /IEL o
TW3, BEMRFOREIX. 2EEEDHE L 4AEEZEOHE TEITRD LARV,

8. 6 fEMmEIMITRER

(1) #F—=v¥rr

B 38 IHBRARERLTEY, A7—FF7F—varizkVEoERFNERT, (111)
EiEEA. (001) midfRe, (101) @EREea iy, ZhboFMIcET2EETRa
REND,

39 12D E T 2k RTBIT BRBFMOD T —< v BV 7 EF7T, BMOEEHRNEE
AATHY ., RBHZ L > TERIZER D, HFCRWESITIEABEL . B4 EBSP B35 5
NTHETBARARETH o EIRTH D, T, HICHAOETEZL RAbh3 X521 F
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> kaﬁlﬁéﬁi%&éﬁﬁ%ﬂ? (&) IZhoTWAEF L, EHBEHLFFITRERMED
TEERLTEY., ZROOEFTE. MIEAZFIILD LT IRBEAEMRTHLEERD
no, '

X 40 124k, FEIEEHS A (RD) ZERETHR/RFEOTE uvw>ZRLTWVWD,

e, B 4147 TERPOESERE BARB XU 3RT/BRAFLLSMEE) 2771

1 [ B EEIC 1100°CHIEBRIRE 1 L 72306 184 13, BREESHR Y EA TSR, K
REFEOEHBIBNZ &, ROEFMHR {112} <110>~ {111} <110>THDH I Lh b,
—ENMTHENBRFLEEBTHDL Z LB 5,

2 [ B IEFE# O LA 21T - 2B it BOBREICLIV E - B25REE
LTW5, B2NBBEENEV (1150°C) #E 244 TR, BEESICERENELCTEY., E
FEHFEICEE pm OFEFITHRZBERRAER I N TS OICH L, BULEIREAN 1050C
FEVEREL 206 Tid, SHEICERRE L, S0%REN TOERSRAMKTH S, EEHGIC
DVTH, B 204 OFA, MEBERICE TN SHWRMOBRPR2NEDIT, ERRER
XEREETHD R, (110} IGEWHMBEFLIZRZ->TED | <111>HRORPPOHEWERNE
Z26hd, —K., BEt 206 OFEIT. FREEEROMERITEREITHEN {111} <110>~DF
HERABRDOHND, |

2 [B] B LA CRB S eI B L7238 204 12, EOIC3EAEEZKEL., 4EH
JEE# (Tbb, 72.6% bEMIEM L7%) 1150°CELER L3t 444 TR, TR
EH 30 um OFHBRPLRAE R KL 2o T3, EHERE. TH—BfoD
ERHENEVS, BRREEREEZROEESOESME (112} <110>~ {111} <110>
222 T35,

2 [|] B JEHE# D8RI ZAER CONTTHLER 34T L 7308 246 12 3 [B] B E3E3S X U* 1050°CERk
hE L 7B0RE 346 13, K246 RV b S HR2FNIIATELIZEANIIEEASATHY . F
HREBER I —8Ths, MIARKR L OFKEFTMITAIETRTRRZD, RETH DA,
RREHPPEPENFRETH - B ORRFLIE {111} <110>~ {112} <110>T
bBb, AEBEER 1150°CHMEE1T - 7306 446 T, ER/EHERERPTT LEEMKTS
b, FEERLORE ZFEESFFIC tom EIEFITHRBRUTR > TWD, ERIFMOIFNMIT

{110} ~ {133} T, <1I1>FAPEMEPBDH LI B,

2B BEZETRIZ L VRAES N FO5 XM RBERBEMZS0HERN T & h72Fs

AN ERTIE/HETH B,
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774 F 0DS FADEEINBERIZOW T, Ti, Ye0s M52 R_T A —& & L THEEZ
BETEELAIERUTOZ LAY LE, £/, ERILBEEOBENEETHS 4
BICRIZEBAEBERIEIZOWTREI L,

(1) BELMITHICEEZRIET T & ROHRMEEL /T A—F L LTHBEMIRR LT
WV, ERERELEITO Z LI VBB ERAWRETh o7, EASARIT Ti & Y208 FA0
BEXREWIEE, EEFMIZHELZESEERLE,

(2) BIELIEBEOY > V3IREEIL Ti & Yo0s IMMEICHEFE LI-REE5R L, FI5 &
HENFIEMEL TR Lz (FI5OFIDFIDF), Fim, FOWMRBIZOWTHESFMO—E
BUORLEEHBICE> T, BRETHIREEZF LTV, |

(3) TEMEZEIZLB5BKF B Srolovitz DEFMCESEEH UIEHO LEVISSH
i, 0.2%M 77 & ROABIZ R Lic, ZHRERO L& WSITIXEBEMOBENC L v R
BRI BIEHNTHY . ZOMFEN 0. 2%MAICIZERY T LITRYBBEREVZ S,

(4) WIEZ U — 7R I 0 80R L L RER TV IC X AMEETICREE S, Y203 AL
EETEIILERIIREL 23N, EEFMICEEERAHETS-D, HRTRY O
BREND, 20D, BESHMEILICEHETBZZ L2k, NEZ V) —FREEaE
DEEFRZ Z LB TESD,

(5) BMAEME BIFHHC 5% DWBMIEMAD = L1k, V) > 7/ BIRME T ETHMT 528,
EMERESBREETET L, 2220MNES J—7HIFREDET 2B HEETITRY,
DX IRETIX 25%MRMIIC & 0 EEH AU FERRIOMHIE U, SR FENHE T
BlbiEIBND,

(6) BF LI E OWHIBORIEZITo7c L 25, BETHRR0KERRIFL LT Ti0e,
TiC R UAl RBR{b SRR s iz, E/, AR FIZo 8O Cr 28T Y-Ti RESELY
YeTiOs & RIE SR, Cr, Ti, C HTED HHEE L2 BA LY Y2Ti0s & BWHBER L,
(7) RALERED 4BIC RIZX 2HBEAERRIZB VT, RPFFNETIIELEOHRESET
B THAERARZE I TRICKEHY T, BRSEFIEONT. BT CHERSE
b0 {IIUNOOFREEAEZIED LN, TOROHBIEEZ LT TLEERL
ot
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1 ER O FEHFODSIRH RS O EM ISR (mass%)

No. C Si Mn P S Ni Cr w Ti | Y,0, Ex.O N Ar

F91 | 0.065 0.03 | 0.048 | 0.003 { 0.004 | 0.029 { 11.79 | 1.92 0.13 0.08 0.08 | 0.010 [ 0.0053
F92 | 0.054 | 0.03 | 0.048 | 0.003 | 0.004 | 0.027 | 11.80 1.94 0.13 0.13 0.05 | 0.010 (0.0042
F93 | 0.065 | 0.03 | 0.046 | 0.004 | 0.004 | 0.028 | 11.82 1.93 0.22 0.22 0.09 | 0.012 {0.0046
F94 | 0.058 | 0.03 | 0.049 | 0.004 | 0.004 | 0.025 | 11.78 1.93 0.30 0.24 0.04 | 0.010 | 0.0003
F95 | 0.056 | 0.03 | 0.048 | 0.004 | 0.004 | 0.025 | 11.72 1.92 0.31 0.24 0.04 | 0.010 | 0.0038

Yo20,=YHEX 1. 27, ExX.O=08#E— (YIHFEX0. 27)

€0T-100Z 00¥6NI DONI



®2 TiRNEDBETFROEE

T C& .0, B |[BFRrE| = CE Y,0,B |AFSRE TickES Tio R B
(wt%) {wt%) (wt%) (wt%) {at%) {at%h) (at%) {at%) TBELY : ERREEL Y

Foi1 0.13 0. 065 0.13 0.08] 0.00271) 0.00541] 0.00058; 0.00500

0. 00250
0. 0045

Fo2 ¢.13 0.054 0.13 0.05] 0.00271) 0.00450[ 0.00058] G.00313 0. 00156

F93 0.22 0. 065 0.22 0.091 0.00459) 0.00541] 0.00067| 0.00563 8045 0. 0064 082 0. 00281
F94 0.3 0. 058 0.24 0.047 0.00647) 0.00483] 0.00106] 0.00250] 0. 00647 0.00164 'E
Fo5 0.30 0. 056 0.24 0.04] 0.00626] 0.00466) 0.00106] 0.00250] 0.00626 b] 0. 00160

TiHeER : TICEL Y-TIBNRTTICERRT A HEELRE
CEBLYCEMNETTICERRT S LRELELEBS
EROVLGVLALTICOHER LGS

TiO R : TIBEY->TI BN TTIOERET S LEELEES
BEBERLYSBFREENETTILERET S EEELEBS
EROLENEMNTIOOHRERELS

£0T-100Z 00¥6N.L DONI



®3 TRk O FEEODSIMArH R 7 b Y 4 ZAEHFOMERE (mass%)

No.

C

-8

Mn

P

S

Cr

W

Ti

Al

246

0.04

0.01

0.04

<0.01

0.003

12.0

1.0

0.12

<0.01

0.01

0.05

€0T-100Z 00PENL DN
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&4 STz A FARHFEEDEIRAERE

vo |l o = BESAIEE (WY Skef)
1 2 3 4 5 Tl
Fo1 | #limE 238 236 238 237 236 237
W 238 235 235 239 237 237
Fo2 | #w@E 278 279 279 280 285 280
WE 286 282 286 284 284 284
Foa | filmE 310 311 312 308 322 313
L] 323 319 325 324 326 323
Foa4 | siwm 363 368 362 369 369 366
L 378 377 369 367 372 373
Fo5 | #MiE 381 379 380 376 381 379
HEE 389 396 397 392 396 394




£5 Tzx54 FRODSHMHFEETORERER

T1 T2
a
Y ¥
N
D1 d;I $d2 D2 d> @ b|AKR
- / Y
] U |
[+
<>
1\ ’r BAM
i 2
=7 D1 D2 d1 d2 T1 T1 T2
A B A B A A a b c d R ()

FS1—1 16. 02 16. 02 16. 04 16. 04 11.99 11,98 2.012 2.001 2.003 2.010 0.55 2.02

Fg1—2 16. 02 16. 01 16. 03 16. 03 11.99 11.97 1.985 1.995 2.008 2.004 1.15 2,02

Fg1—-3 16. 01 16. 01 16. 02 16. 02 11, 86 11. 96 2.009 2.018 2.015 2.002 0.80 2.04

Fo2—1 16. 01 16. 01 16. 02 16.02 | 11.97 11.99 2,002 2.014 2,022 2.010 0.99 2.02

F92-—2 16. 00 16. 00 16. 03 16. 03 11.97 11.97 2. 004 2.005 2.012 2.008 0.40 2.02

F92—3 16. 01 16. 01 16. 03 16. 03 11. 95 11.94 2,025 2.013 2,011 2.025 0. 69 2.02

F93—1 15. 89 15. 99 16. 02 16. 02 11. 92 11.93 2.030 2,025 2.011 2.015 0.94 2.03

Fg3—2 16. 00 16. 00 16. 02 16. 02 11.93 11. 96 2.020 2,038 2.029 2,011 1.24 2.03

F93-—3 16. 00 16. 00 16. 02 16. 02 12.03 12.00 1.989 1.971 1.970 1. 986 0.96 1.99

Fg4—1 16. 01 16. 01 16. 03 16.03 11. 96 11. 85 1.999 2.014 2.022 2.008 1.14 . 2.03

F&84—2 16. 00 16. 00 16. 02 16. 02 11.94 11.94 2,011 | 2.012 2.029 2.025 0.89 2.04

F94—3 16. 00 16. 00 16. 02 16. 02 11. 94 11. 96 2.026 2.023 2,018 2,023 0.40 2.03

F85—1 16. 00 16. 00 16. 01 16. 01 11.93 11,94 2.039 2.038 2.036 2.037 0.15 2.01

Fg5—2 16. 01 16. 01 16. 02 16. 02 11. 98 11. 98 2.005 1.994 1.994 2.004 0.55 2.00

F95—3 16. 00 16. 00 16. 02 16. 02 11.93 11. 93 2.021 2,025 2.013 2,021 0.59 2.01

£0T-100Z 00¥6NL ONI




JNC TN9400 2001-103

%6 1HBREEROBUEBFHBREZEOES
ME Ti2 - BOEEH EE (10kg HY)
1 2 3 4 FEH
OFE 238 236 238 237 236 237
Fo1 |(@Q1EEBHEE 317 312 319 317 317 316
GatIEEER 11100°C x 30min 366 370 370 363 370 368
1150°C x 30min 333 348 354 351 342 346
1200°C x 30min 187 189 209 233 187 201
. i1250°C x 30min 268 304 299 216 180 253
@=AERiL _ 11100°C x 30min 224 225 221 222 227 224
OFEE 278 279 279 280 285 280
Fo2 |@1EHEEE 354 351 351 351 345 350
GEMEEERER 11100°C x 30min 348 348 351 342 357 349
1150°C x 30min 339 351 317 299 330 327
1200°C x 30min 221 240 325 322 235 269
1250°C x 30min 213 216 221 258 258 233
@FHEkE  $1100°C x 30min 268 270 272 274 271
DFE 310 311 312 308 322 313
Fo93 |(Q1EEFEE 383 380 383 383 383 382
@EINIBERER 11100°C x 30min 397 401 397 394 401 398
1150°C x 30min 394 380 383 383 397 387
1200°C x 30min 272 366 383 370 274 333
1250°C x 30min 281 348 330 264 245 294
@RS 11100°C x 30min 302 302 302 304 304 303
DFEE 363 368 362 369 369 366
Fo4 |(QI1EEERE 414 413 421 421 421 418
GEMIERER 11100°C x 30min 387 390 387 387 390 388
1150°C x 30min 345 345 297 317 322 325
1200°C x 30min 287 312 304 304 299 301
1250°C x 30min 270 270 270 256 266 266
@=L {1100°C x 30min 333 339 360 357 357 349
OFE 381 379 380 376 381 379
Fo5 [@1EIBEE 433 437 442 437 442 438
@ nIEHER 1100°C x 30min 417 417 413 413 413 415
1150°C x 30min 366 366 357 363 363 363
1200°C x 30min 339 336 345 357 339 343
1250°C x 30min 302 297 299 294 285 295
@R#E{e  11100°C x 30min 394 397 397 394 397 396




JNC TN9400 2001-103

£7 2MEEFTERORLBHEBREOES

2 N=1 T8 - BB BE (10kg HY)

3 4 1
| OFE 224 225 221 222 227 224
F91 |Q20EFEE 304 304 306 302 306 304
QEERELER 11100°C X 30min 329 273 280 334 273 298
1150°C % 30min | 175 178 175 188 179
1200°C x 30min 186 205 205 173 197 193
1250°C x 30min 197 197 197 190 202 197
@s=#Erie  11150°C x 30min 213 211 214 211 208 211
DORE 268 270 272 274 271
Fo2 |Q2EEFE 346 346 344 359 354 350
@zALEEsRER 11100°C X 30min 359 290 336 341 317 329
1150°C x 30min 213 226 222 222 221 221
1200°C x 30min 176 184 183 175 209 185
1250°C x 30min 208 202 198 198 229 207
@FEHE{E  11150°C x 30min 259 256 259 257 253 257
OFRE 302 302 302 304 304 303
Fo3 [(@Q2EBFEE 398 394 391 391 391 393
@EIEER 11100°C X 30min 414 373 401 417 376 396
1150°C x 30min 269 304 288 280 290 286
1200°C % 30min 242 242 248 225 212 234
1250°C x 30min 218 213 214 254 225 225
@FE#E{e  1150°C x 30min 302 306 311 313 308 308
DFEE 333 339 360 357 357 349
FOo4 |Q2BEFEE 401 414 417 404 410 409
@amIEER 1100°C X 30min 365 326 308 308 313 324
1150°C x 30min 298 296 300 300 306 300
1200°C % 30min 280 294 282 296 284 287
1250°C % 30min 271 278 292 280 271 280
@FE#EE 1150°C x 0min 320 315 311 322 311 316
DFE 379] 368 368 388 . 370 371
FO5 |@2BBRFE 442 449 446 446 442 445
@eIEHER 11100°C X 30min 401 385 373 385 370 383
1150°C x 30min 351 344 344 344 349 346
1200°C % 30min 346 334 351 344 336 342
1250°C x 30min 334 294 296 290 331 309
@B 11150°C x 30min 379 379 373 370 373 375




JNC TN9400 2001-103

&8 7x54 FRODSHIDEETIELES

# B I % B = (10kg HV)
[ 2 3 4 5 Fiy
QK3 238 236] 238] 237 236 237
Fo1 |@ 1EBREE 317 3121  319] 3171 317 316
® #&th#kik (1100°C) 224  225{ 221 222 227 224
@ 2EBEE 306 304{ 304 304] 304 304
G BHEME (1150°C) 213 211 214 211 208 211
® 25%CH 225\ 227|231 227 232 228
OE3-3 278 279 279 280 285 280
Foz |(@ 1EOHEE 354| 351 351 351 345 350
@ s&ohgkib (1100°C) 268 270] 272| 274 - 271
@ 2EEFEE . 354| 345 345 333 333 342
G BERBNE (1150°C) 259| 256| 256| 257| 253 256
® 25%CH 293 297| 305 299 293 297
D EE 310 311 312 308 322 313
Fo3 (@ 1EHEEE 3831 380 383 383 383 382
@ EeExik (1100°C) 3021 302| 302] 304 304 303
@ 2EBEE 308 394 391 391 391 393
® BiREnE (1150°C) 302] 306, 311 313] 308 308
® 25%CW 335| 335/ 330] 325 330 331
D F£E 363 368 362 369 369 366
Fo4 |@ 1HEREE 413]  413] 421 421 421 418
@ &k (1100°C) 317| 336 330 317] 336 327
@ 2EEEE 401 414  417| 404] 410 408
® BRHEME (1150°C) 320 315 311 322 31t 316
® 25%CH - - - - - -
@ FKE 381 379 380 376 381 379
Fo5 (@ 1EEEE 433| 437|442 437 442 438
@ &b (1100°C) 397] 401 390] 394 394 395
@ FE#rik (1145°C) 379] 368 368 368 370 371
@ 2EEEE 4421  449] 446  446] 442 445
G BEHWE (1150°C) 379 379 373 370 373 375
® 25%CH - - - - - -




JNC TN9400 2001-103

#0.1 FUAEEERT (BRABLEITFH) OTHRUIERR (09.4mm)
. T % B E  (m) _ | BAE (m} | Epgw
HE BRERH No.
MELR A B c D Fy | BR—8h (%)
) } 3 X . 6 N
F1 S No 0. 651 0. 610 0. 606 0.638 0.625 0. 045 7
JNo. 0. 643 0.612 0. 604 (0,633 0. 039
Foa F2 B No. 0. 650 0.636 0.601 0,608 0. 623 0.049 9
RNo. 0. 652 0.635 0.594 0. 605 0.058
£3 B No. 0. 609 0.599 0.645 0.639 o, 622 0. 046I 7
FNo. 0. 603 0, 601 0.63% 0. 641 . 0.040
Fa - No. 0.611 0.634 0. 644 0.616 0. 675 0.033 7
&No. 0.600 0,625 0.653 0.614 . 0. 053]
. . X N , 3
E5 B No 0. 607 0. 640 0. 649 0.612 0. 626 0.042 7
ENo. 0. 602 0.636 0.647 0.618 : 0. 045
, , 636 X X , B
£6 HE No 0. 63 0. 643 0. 608 0. 601 0. 622 0,042 7
J=No. 0. 633 0, 643 0. 608 0. 600 0,043
F7 S No. 0. 641 0, 640 - 0.5099 0. 605 0_- 622 0,042 7
FNo. 0.638 0, 646 0. 607 0. 602 0,044
9.2 FOSHEE (BB LITH) OTEHRMERER (9. 4mm)
4 % M OE (m) . REIE m) | @pys
bt ] BREBA No,
HELE A B c D iy | BA—B (%0}
5901 HE No. 0.673 0.620 0.595 0.636 0.- BSI ) 0.078 12
EiNo. .61 0.634 0.596 0.622 0.075
FoB 5502 NE No. 0,675 0. 624 0.595 0.650 0. 636 0.080] 13
FiNo. 0.673 0, 654 0. 592 0. 626 0.081
5GC01% B No. 0.734 0, 646 (. 587 0. 708 O 666 0.147 23
ENo. 0.740 0. 682 0,583 0. 646 . : 0,157
5002+ AR No. 0.762 0. 661 (.552 ¢.623 |- 0. 649 0.210 39
FNo. 0.756 0.634 0.556 0.646 ) 0.200

*: BERPICHEER & OFESICRANEC R
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Fi10 BEREEDREE

HRAES BIE (mm) BE S SES
R 2 3 4 5 ) iyl (%)
F918T-1 0.62 0.63 0.60 0.56 0.56 0.57 0.59 12
F918T-2 0.62 0.63 0.58 0.56 0.55 0.58 0.59 14
Fo2ST-1 0.57 0.59 0.65 0.63 0.59 0.57 0.60 13
F92ST-2 0.61 0.64 0.62 0.59 0.57 0.56 0.60 13
F94ST-1 0.63 0.61 0.61 0.63 0.65 0.63 0.63 6
FO48T-2 0.63 0.62 0.62 0.63 0.63 0.63 0.63 2
F94ST-3 0.63 0.62 0.62 0.62 0.64 0.63 0.63 3
Fo4ST-4 0.62 0.62 0.62 0.63 0.62 0.62 0.62 2
FO4S8T-5 0.57 0.56 0.63 0.68 0.66 0.60 0.62 19
FO4ST-6 0.61 0.66 0.67 0.62 0.58 0.58 0.62 15
Fo4ST-7 0.62 0.63 0.66 0.65 0.59 0.61 0.63 11




JNC TN9400 2001-103

g11.1 YU T5IRERER (FO1ST#)

i HEREE | 0.2W0h | B%kRE | -0V | HEFOU
(°c) (MPa) (MPa) (%) (%)
25 462 696 14.0 33.6
FO1ST 25 423 685 11.2 34.8
400 315 478 8.8 16.2
400 296 495 12.2 25.1
600 228 291 9.0 18.0
600 215 321 18.0 28.0
650 118 276 32.2 39. 6
650 157 265 12.5 32.6
700 10 246 15.6 18.0
700 12 197 16.6 21.0
#£11.2 Y T5IRFBRER (FOI0HFD)
M MEEE | 0.2%EA | SBREE | —HROU | BEOU
c) (MPa) (MPa) (%) (%)
25 431 133 9.8 10.4
FO1CW 25 474 153 9.2 10.8
400 410 441 1.5 8.5
400 420 474 2.0 3.0
600 257 316 6.0 6.2
600 218 331 1.8 8.6
650 160 267 12.2 13.2
650 160 257 8.8 10.4
700 94 195 14.4 16.8
700 91 199 15.6 18.0




JNC TN9460 2001-103

E11.3 UL SBIRRBREE (FO2STH)

i HEGRRE | 0.2%@Ah | SIEME | —HKOU | BEMOU
(°c) (MPa) (MPa) (%) (%)
25 480 837 12.0 26.6
Fo2sT 25 498 833 11.2 24.0
400 480 625 7.4 18. 6
400 483 593 4.0 5.8
600 267 389 5.6 11.0
600 220 357 12. 4 13.4
650 136 305 13. 4 16. 0
650 158 299 10.6 12.2
700 83 234 29. 6 50.4
700 88 217 15.0 17.0
=&11.4 ) J55RABREEE (FI20WH)
#E SEEE | 0.2%A | SRS —&OUV | BHEOU
(°c) (MPa) (MPa) (%) (%)
25 590 873 1.4 8.2
F92C\ 25 9712 898 8.2 9.4
400 390 623 6.7 1.6
400 433 597 3.2 3.6
600 257 401 1.6 8.2
600 263 418 8.4 9.0
650 201 335 1.6 8.0
650 193 329 6.0 6.6
700 93 246 12.4 14.0
700 113 225 4.6 6.0




JNC TN9400 2001-103

%£11.5 YU SEFARER (FI3STH)

WE | RBREE | 0NN | 3ERE | —HBOU | BEOU
(°C) (MPa) (MPa) (%) (%6)
25 - - - -
F93ST 25 750 988. 9 10. 1 14.7
400 578 766. 7 8.9 16. 6
400 583 761. 1 6.6 13.1
600 311 500 9.6 18.3
600 308 483.3 8.9 17.9
650 222 372.2 7.1 13.6
650 208 287.2 10. 3 15
700 172 293. 3 7.8 18.4
700 176 295. 6 7.3 19.6
#11.6 U USIBRRARER (FI3CHH)
WE | HEREE | 0.%WH | BE®RE | —ROU | BFOU
(°C) (MPa) (MPa) (%) (%)
25 590 873 1.4 8.2
Fo3CW 25 572 898 8.2 9.4
400 390 623 6.7 1.6
400 433 597 3.2 3. 6
600 257 401 1.6 8.2
600 263 418 8.4 9.0
650 201 335 7.6 8.0
650 193 329 6.0 6.6
700 83 246 12. 4 14.0
700 113 225 4.6 6.0




JNC TN9400 2001-103

#£11.7 VOS5 BHBEE (FO4STH)
e HEEE | 0.2%WH 5lERAE & —BROUV | WEOU
c) (WPa) (¥P2) (%) (%)
25 567 1012 14.4 16.2
F 9 4ST 25 533 990 13.6 17.5
400 468 657 4.8 5.6
400 512 552 1.0 2.0
600 276 431 9.2 i0.8
600 263 434 9.7 10. 4
650 254 337 5.2 7.4
650 199 357 10. 8 15.0
700 165 264 8.4 14.9
700 125 250 9.2 11.2
#11.8 UL IBIRABRIER (FO40W#H1)
frE HEEE | 0.2%miH BIsREE S —HOU WEROU
&) (WP2) (MPa) (%) (%)
25 590 873 1.4 8.2
F 9 4CH 25 572 898 8.2 9.4
400 390 623 6.7 7.6
400 433 597 3.2 3.6
600 257 401 1.6 8.2
600 263 418 8.4 9.0
650 201 335 1.6 8.0
650 193 329 6.0 6.6
700 93 246 12.4 14.0
700 113 225 4.6 6.0




JNC TN9400 2001-103

#&11.9 ) USIRBERIER (FI5STH)
sz HERE | 0.2b7 | SIEMS | —HKOU | HEOU
(°c) (WPa) (HPa) (%) (%)
25 901 1050 3.0 10.3
F958T 400 749 890 6. 1 16.6
600 407 552 6.9 21.9
650 306 426 8.8 20. 1
700 235 350 8.4 19.1




JNC TN9400 2001-103

#12 Jx 74 F%ODSQHEE‘QME'H:.H'?FI DRES ) —THEABRER

I && 0. BE 0. %A | BmiL* BQ E3
c) (MPa) | (MPa) | HA%EH (h) (%)

Fo1s7 F81ST-1 700 110 T 1.342 25.1 2.0 F
F815T~2 700 80 71 0.976 178.8 0.7 F

F925T F925T-1 700 130 86 1.300 23.6| - v
F9287~2 700 90 86 0. 806 100. 5 1.4 F

Fo31 650 170 215 0. 685 b86. 1 1.5 -

FO3ST F933 700 170 174 0. 846 9.2 2.6 -
F934 700 120 174 0. 597 59. 2 1.7 -

F945T~1 650 280 221 1. 068 2.5 - v

F94ST-2 650 200 227 0.763 100. 2 0.6 F

F94ST F945T-4 700 180 145 1.075 22.0 - v
F948T-5 100 150 145 0. 896 70.1 1.0 F

F94ST-6 700 130 145 0.776 136.7 0.7 F

FO4ST-7 700 100 145 0.597|  2119.8 - F

Fa52 700 190 235 0. 700 80.6 1.4 -

Foa5ST Fo51 700 170 235 0. 626 370.3 1.5 -
F954 700 150 235 0. 553 628. 1 1.5 -

F953 700 130 235 0.479 1883.3 0.5 -

* : MEGN/RERBETO0. 2%FH (U 5 51 5RHER)
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&13 Tz 54 FRODSEBBEE25% SN I EITHONES U —THERBRER

§aE HBiNo. | HEBRE | B | 0.2%06hH | Sk | e {BLf w#
(°c) {(MPa) | (MPa) | B5KA (h) (%)

FO1CW FO1CiH-1 700 100 93 0. 931 2.2 - v
F91Ck-2 700 10 93 0. 652 101.8 1.4 F
FozcH F920H-1 700 120 103 1. 009 24.3 - v
F92CH-2 100 80 103 0.673 64. 2| 1.4 F
Fe3CH FC933 700 170 163 0. 903 1.4 2.6 -
FC934 700 110 163 0.584 15.3 1.7 -
FOACH F94CW-1 700 160 177 0.783 10.5 - v
F94Ci-2 700 100 177 0. 489 306. 0 0.6 F

* YR ERERETO0.2%Eh (Y 2 I3ERER)
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#14 254 FRODSAFBEOE T ) —THBREER

L HEFNo. | EREBREE i 8 e ] fRTF o
' (°c) (MP a) (h} (%)
F93ST F31 700 200 121.3 1.5 -
F32 700 160 167. 2 2.3 -
FO3CH FG31 100 200 96. 6 11.0 -
FG32 100 160 129.3 3.5 -
F94ST F94ST-2 100 250 9.9 8.3 -
F94ST-3 700 210 3568. 8 1.0 -
F948T-1 700 150( - (2845. 8) 0| &ERTpIE
F94CW F94CW-4 700 270 1209. 6 4.9 -
F94CW-2 700 250 709. 3 0.9 SmEPwEET
F94CH-3 700 150| (2687. 0) 0| BEchat
FO5ST F52 700 300 45.0 9.0 -
F51 700 250 4296.1 0.3 -




JNC TN9400 2001-103

15 EBTEFEMBBERISEONHE/ISA—4

smiE r r_’;.’_ ) r_“z6 . fs_g rs, A
(10%m) | (107"m) | (10%m%): (107m) | (107°m) {(volme %) | (10”m)
F91 5.93 3. 98 29. 3 282 5.27 0.13 342
F92 5.2b 3.07 19. 8 192 4,60 0.22 231
F93 4,33 2.49 16. 8 150 4.52 0.36 179
F94 3. 63 1.55 1.58 106 3.35 0. 39 126
F95 2.73 0.79 2.4 69 2.21 0.39 82




JNC TN9400 2001-103

RI16 DRNTA—EDLRDHIEZINCTDLEWGH

¥ LELES
(MPa)
Fa1 62~82
F92 87~118
F93 112~151
F94 144~151
F95 191~276




JNC TN9400 2001-103

£17 TiRVY DEES ISR

i dst : F 91 (a t %)
DA LT 2|98 a 3] EY

T i 52.82 | 51.01 | 52.73 | 52.19
Y 47.18 | 48.99 | 47.27 [ 47.81
i35t . F 9 2 (a t%)
PRl a 210t a 3] EH

T i 50.99 | 54.78 | 58.96 | 54.91
Y 49.01 | 45.22 | 41.04 ] 45.09
M F O3 (a t%)
— SR LA 2o 3] FH
T i 56.30 | 53.25 | 50.18 | 53.24
Y 43.70 | 46.75 | 49.82 | 46.76
et . F9 4 (a t%)
SHA Lo a 2o A 3] FH

T i 48.03 | 41.26 | 45.88 | 45.06
Y 51.97 | 58.74 | 54.12 | 54.94
HiEf . F95 (a t %)
SYTRLISHR 2|98 3] B

T i 22.95 | 27.45 | 23.25 | 24.55
Y 77.05 | 72.55 | 76.75 | 75.45




% 18 EEEELIELEMEEEEDEENTHER

(wt %)
TE Cr W T | C N
B | 2o [eandl @B | 206 [bah® Ba® | 204 ltar® Ban | 2494 l[tapr B | 204 [aph| AR
F9 1| 11,141 0.78 | 10.36 § 1.88 | 0.14 | 1.74 | 0.14 | 0.10_) 0.04 | 0.066 | 0.066 0.__{0.0081 | 0.0037 | 0.0044
921 11.48 | 0.61 | 10.87 § 1.91 | 0.9t | 1.80 | 0.14 | 0.066 | 0.074 | 0.055 | 0.053 | 0.002 | 0.0089 | 0.0031 | 0.0058
FO3 | 1.1 0.64 1 10.47 [ 1.93_| 0.12 | 1.81 | 0.24 | 0,12 | 0.12 | 0.068 | 0.060 | 0.008 | 0.012 | 0.0041 | 0.0079
Fe4] 11.50} 0.28 | 11.22 | 1.92 | 0.20 | 1.72 | 0.31 | 0.16 ; 0.15 | 0.060 ( 0.039 [ 0.021 | 0,018 ; 0.0092 ; 0.0088
F95)11.331 0.23 | 11.1 | 1.80 | 0.3¢4 | 1.55 | 0.32 | 0.15 | 0.17 | 0.056 | 0.031 | 0.025 | 0.0091 | 0. 0098 |-0. 0007

¥ =L IOMIZBIT522E5EE8OEENHRE '

* L &hil=

BRMEEDO. 2 umT A LE—2BREPICHEIT2TRMEER
* EEE =20 E— L& ME S TiE

0T-100Z 00F6NL ONI



=& 19 HESBRIEPOHETE
' (wt%) (at%)
T i SOMTEE | Y203] BF | T1O0, ek | BAIETiI0GE || BILmEms
EH | 259 [t&WME] BEE | 848 | BEE eworsy iExy | 1:1 |1 :2 || Y,04|Ti0O 2
F9i1 0.14 0.10 0.04 0. 08 0.08 | 0.200 | 0.067 | 0.028 | 0.057 1 2.4
F92] 0.14 | 0.066 | 0.074 | 0.13 | 0.05 | 0.125 | 0.123 | 0.046 | 0.092 1 2.7
FO931] 0.24 0.12 0.12 0.22 0.09 | 0.225 | 0.200 | 0.078 | 0.155 1 2.6
F941 0.31 0.16 0.15 0.24 0.04 | 0.100 | 0.250 | 0.085 | 0.170 1 1.2
FO95] 032 0.15 0.17 0.24 0.04 j 0.100 | 0.283 | 0.085 | 0.170 1 1.2

*T i O, %R

BEOBREY—BHBRBNTRTT | O, 4T3 EEELLES

Tigdl— EBRET i BNIRTT i 0, 4BRTHLEELES
LREODLGVADRT i O, DR L4 5,
* T i 0,8 : Y, 0,8HBICHT BT i 0,8
1:1-Y,TiOg,

1:2-Y,Ti,0,

£01-100Z 00¥6NLL DNI[



#* 20

BRI DOHE

(wt96)

WIS

LEYMB RS TR

RIEHDPOHEECE

ke

Cr

wW

T i

C

Cr23 Cﬁ

TiC

&t

Fol
Foz
Fos
FO4.
F95

078 _

_0.61

0.64
.0.28_
0.23

011

014

0.12_
.0:20
0. 34

2010
0.066
012
BRI
0.15

.0.066
0.093
.0.080_
.0.039
0. 031

.0.0037.
0. 0031
.0.0041
.0.0092

0. 0098

0,047
0.037
.0.038
0.017_
0.014

.0.025,
0.017.
0.030_

0. 040
0.038

0.0563
.0.069_
0.057

0. 051

0.072

201-100Z 00P6NL ONI
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RHBFE
Fe-120r7 NIV AHRX Y203, Ti#h3K
7 b4 AHBER
¢ }ﬁ:ﬁ)b7ﬂ497¢
HEE: K7 FS5152—
[ElEREEE : 220rpm, ALIERERS - 48h
BE/R—ILEEL : 1/15
FERBER - 10ke/Fr-5" (BIF-Y")
FHERK ArFiR, EEZLFMOAHeH R
ﬂjtwﬁﬁ#%EMﬁ-ﬁﬂ
BTN : EHEHE ¢ 67mm
A B2
P& : 400°C x 107*torr x 2h
- ﬂﬁ%ﬁ&ﬁm
Bﬂ.ﬁ-iﬁﬁ : 1150°C
 §%2&:¢$m
L - 7
v

BI85 - #EMT

v

BE

B2 7154 FRODSHBEEENIETEE
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¥,

ﬂ.ﬂ.-.ﬂ..q....}.lﬂi...;i...{ﬂf...a....t.
REosdheirtesedidibotat inelobanesdietolnarseneid A
(520 a0ttt ab bt aratonrie e al

o

N

./rf./. ~

RN [
N

B8 Sl L SRR

T T TR TN R RN T

o
o

0.8

(%) iyl

[on ¥ |
o o

=]
o

F93 F94 F95
K4 HBENITROREDR

F92

Fo1

RS

J— 53 —



JNC TN9400 2001-103

xE
16 x2 t %300 Lmm
1EEEE
12.28¢ x1.375t, Rd=46.4%

v

mehER{E Fh I
1100°C x 30min

(BEiEE8ME 1145°C : F950DH)

v

2@ HEEE |
9.3¢ x0.6t. R d=65.1%

v

BN E
1150°C x 30min

v

AT/ ET

8.5¢px0.5t, Rd=25.1%

v !

F91~F95 FO1~F9A4CH
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Spectrum: F91-1-TIO Range:20 keV
.wotal Counts=76173. Linear Auto-VS8=2053
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Spectrum: F391-2-ALO

ange:20 keV
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REBEOBMESR

Spectrum: F91-TIY3

Range:20 keV

. Total Counts=41075. Linear V5=200
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Spectrum: F92-TIO

Range:20 keV

.otal Counts=73977.

Linear Auto-VS=2383
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BEOIBXE

Spectrum: F92-ALO Range:20 keV
otal Counts=80402, Linear Auto-VS=2174
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BEOBXE

Spectrum: F92-TIY-1

ange:20 keV

. X Total Counts=14559. Linear vVs=200
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Spectrum: F93-TIO

Range:20 keV
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BREOHEX

Spectrum: F93-ALO Range:20 keV
rotal Couhts=70811. Linear Auto-V5=2150
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Spectrum: F93-TIY-5 Range:20 keV
Total Counts=30803. Linear VS=200
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-Spectrum; F94-TIO2 Range:20 keV

, . ) . ) L . :0tal Counts=85670. Linear Buto-V5=2025
_I_III_III'IIIEIIIiIIIIIIIII lIllIilllIIIII|IljlIIIa!il'I—lIIIiIlII!ITIIIFlI"IIIlll\lllt!lli.ll_illllll.lllll‘ll_l_‘

1500

£01-100Z 00¥6NL ONIL

1%
i

SR

=R=

cu ]
500

Ti

(]| o “
Jik W
R BAANie-aasa s Tansis

o0

" T
L2 mt nE ey S I N B S I N L L oL B IR

T .4b. T 80 90

Cr W
WLP—:MW. 'l -’V\"’)T“O
T .sbl T TF Iﬁ!ol Tt l1bl T

B HEXBROTILE—
POAREVEFT s H 5-1

& 27-1 F 9 4 ® ED X 4 # & B



BEOEXES

Spectrum: F94-TIY-4 Range:20 keV
Total Counts=32622. Linear VS=200
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BREBOBXE

Spectrum: F95-TI2 Range:20 keV
iotal Counts=65510. Linear Auto-vS=1681
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REOBXES

Speétrum: FO95-TIY-3 Range:20 keV
) . , ) Total Counts=25068, Linear V3=100
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