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=1 FETHU OILFHK

& & c | si ['mn [ P [ s | N | o | m Other Fe
SBE D HME
SUS 304-10S 0.04 .56 1.49 | 0.022 | 0.001 9.39 | 18.83 - Bal.
SUS 304-97S 0.06 0.50 1.48 | 0.024 | 0.0097 | 10.07 | 18.53 - Bal.
SUS 304-181S 0.06 0.50 1.48 | 0.025 | 0.0181 | 10.04 | 18.49 - Bal.
REM iRII#1 B & N Heisht
SUS 310$-0.15La 0.064 | 0.62 1.09 | 0.019 | 0.003 | 20.0 25.5 — La=0.150 Bal.
SUS 310S-0.05MM®@ 0.060 | 0.61 1.05 | 0.022 | 0.035 | 20.0 25.9 - MM=0.048 Bal.
SUS 304-Ce 0.058 | 0.47 1.57 | 0.008 | 0.0012 | 9.30 | 18.98 - Ce=0.06 Bal.
SUS 321-Ce 0.023 | 0.50 1.59 | 0.005 | 0.0024 | 12.52 | 17.95 | 0.75 Ce=0.033 Bal.
Fe-20Cr-32Ni-0.05Ce 0.036 | 2.28 0.25 | 0.011 | 0.004 | 32.29 | 20.05 - Ce=0.05 Bal.
SUS 321 0.054 | 0.57 1.06 | 0.036 | 0.005 9.91 | 17.3 0.42 Bal.
(a) MM =misclr metal (70% Ce-30%La)
2 ODS B bl (mass%)
% [ ¢ [ si [ wn | P [ s [re [ ni [ o[ a1 [Molvo] zom
Gl %)
MA957 0.014 | 0.04 | 0.08 | 0.005 | 0.006 | Bal. | 0.11 | 14.16 | — 1.02 | 0.31 | 0.27
MA956 0.018 | 0.10 | 0.093 | 0.007 | 0.004 | Bal. — | 19.76 | 4.60 | 0.37 - 0.52
MA754 0.05 — 1 0.002 | 0.002 | 0.001 | 0.33 | Bal. | 19.55 ] 0.33 | 0.46 - 0.57
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BLEED DSC DY — 7“& mnn,rmo%n%%ﬁ
W2V F A AW E S, LKL
ol BEoRY BB VT VA }\ﬁ"tﬁf&bf:,
LENEZLNSL, 7, K4 THED I RO 2EIIE
T BEPNE, KSR L& 58] R ) BRI —
EDERTIT> Cnb iz, ZHEHOEERI A
KL, wuF o9 FogEsbEz, REILAE
(b= ThHb, LHEBOEBFIZYVT VA PO
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TRME RN FORRIZOW TR, F72, #D LL%
AT o o G OBRBIREC R ) oAb F~7F, 20
R, UTok) eEmiesi,,

1) BREEHEA LoD ERF /A r— Lo
f.c.c. 8 & h.c.p. M & DRI, BREMIZHE
A2 b 2 O 5 3 A RTS8 L,
INPEHEL T GBRIZE DR ENS,

2) INIEALEEM CEIS S/ fe.c./h.c.p. DIREBIR
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3. 2 ERAE

AW A& FRRE TR 2 15T,
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M18I3AFFEERIREE O SCC W= IC RITTRELRL
72 @ T, 523K Ll ETIZ 2 ppm, 503K~ 383K Ti30.2
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(210ppb LATF 127 » THENBSZMHIZFRLET L h o 72,
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TRFE IO IRT L 72 Z D OEI RS LS VA D - 72,
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F 4 FRAT VL A OERAKPCOILTIE RS RS
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Z OFIRTIHIRE & DO REEAMR A DSBS AS R
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(020 A1 0> & AT R B S E L (a) 563K,

(b) 383K
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1 DO TS 2 BRER S % £F 5 KNEIN T - 72D Ik
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423K LLFCo= T 44 MO B IRAKH T oOE Nk

e LT, MR EEE R ICB 2 AKERMEE N (HE)
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D SCC WA I LIH AL EIN (APC) THh b, 423K LT
ROENDEZ DT, FNRRBEI LT A bTR
WCE o RAEINE LT 5,

ARV KRGS0 EREIE, HI18(Mh) IR L
IRV T U A P I RIZF o RNEINRT, BIES
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RNVT A MO APC DEEITIZE DO RSB
EENTHBNT, DO EE10pph LT OBAKF THRAE L
CEIN OIS APC L IZE 2V, T/, 1B ICE
BanEhokiil ~2@Emedirl, wIndiLES
T Ty, F7z, BRITERT O EO RN S
Y, Ay FUITERON o, TOREI LR,
TERELE A SO KR - 1K DO FHIH T OE WM IX HE 27%
YThDBEEZ LD, SHREBMAMRIRIC L > THERE %
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2) F—A7F A PP ETH B RBRIREL73L LTI,
TS EIZEE D B> TR %Y, DO EdEin
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3) NV T A MANETH B AR 423K LU T,
i - 1 DO DA A FINEZ WA E 2 o 72,
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DA - T, BRI 2 O REOBEIA T2 b
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1 LI B 2 E b BE SN,
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T, EZFBOBMMEAEL T o, KL,
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Ti-Ni B&M O D= — ARy b viE, B
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0
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(d) Ti- 50 6at%N1 673K IQ
N=1 N=10 N=50 N=100

Zﬁﬁﬁ

) Ti- 4ON1 lOCu(at/o 673K IQ
N= N=10 N=50 N=100

CEEPE

O
B22 %HE Ti-Ni & O@BIERHEC LIZ T E LEROR
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4. 3 AV ITILOHR

vm?“%%u BArA 7 VORBIIIMA T, WA
7N DR Lo s b hs, @it % fH
TAHAIIAR TRV TR SN S, %@t
WSS A 2 Vo, IR R 2 T3 A1
OB AR Bl v,

T, LT, B4 7 Vo EETER (RS #
BV DRSS A IR B B[220, ERE S5 BICRELE
E DK Ti-Ni & OMBMMLIEEROLELE R L Tw
Ti-Ni A& OBMOMER L, AR & ORI X Yk
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1273K AR LALIE U 724812, 673K T 1 Bl L I %
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DIERTH B, 1008 H DL sk & LT BiF74 1ée
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PR & T NIED B IV T A4 MERIGIE T, &
&@ﬁwﬁfﬁﬁﬁ@%mﬁmﬁmozmrw 1EE®
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2 B

EIRO & E DTN CERPECEFE S, 1
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2TWh,
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& 2 S E LR O BHRH I
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®
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©
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B3 5 il

GBI R > Twh v, 2B, ZoORET, 673K
f@"hwf ZHiL T M;”%#Jb s e wHEHE, A4
A ATIZ Wﬂf&f%étb,M:@AtTmuiM
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iy, ﬂthu%é% CRENR B EEZLLNEY,
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L7253 FIH C %% t
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NIl EEEHZTHEMTEI LT
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BREEHRHIVNE
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b o YT
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7
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£
L
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o ZOWEOIEIE, TIHREELILRT,
IBJIe AT 1) LA S 100MPa FEEE &/
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oL %
23 1 EHE E100E
AR ENT WA, T2 THY
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iﬂﬂ«h@mﬂf Kf%éo

.......

R A
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'/\‘0 J:L}JLZ
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BT IR L TVnBE I Ed b,
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A
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S
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']7J\
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WML THOTEETHAZ L, ¥
F3 23, 24 TH VS TSN & Ti-Ni-Cu AR O L
TGN

Alloy Composition, at.% Transformation points, C
Ti Ni Cu Mf Ms As Al
A 49,1 50.9 -  —115.8 —30.7 1.9 44.6
B 49.5  50.5 - —77.8 —18.5 9.0 53.0
C 50.0  50.0 - —28.0 37.5 48.2 77.8
D 49.0  41.0 10.0 7.6 29.8 34.5 50.0
I 50.0 40.0 10.0 20.9 41.4 52.7 66.6
F 48.5 41.5 10.0 4.4 37.5 42.6 60.6
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U= S50MPa

T=77"C

0.2 mm
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0= 550 MPa

Opay= D50 MPa
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®
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R

240 Ti-Ni-Cu ZILE & T, BEGEOBEERSFEEUC
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4. 4 B 0%

Ti-Ni REEOEY A 7 VEIERB L ORIREERRICKL
ETAEMEE L UBILE SR o g B D W TR
B, LT L) Lf@mss s,

1) AR ELEA TR RIS, Br A & L i
BRSBTS, REENALEEAS CIE N IR L TR
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(0s) PMERCEEIITRELEE ICHN, SnHEITIEB
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o 800
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Ny, FIC, B A 2 VoEE2HIETLI21E, TX
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B, FaiE, BOLHELM, Y% (TN BIU
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5 Ti-Ni RFEREEELOSEKPICHERENGE
MO T 3%

5. 1 #
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> DY — VMBI 5104705 T, SiRATICE
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HIRIBRREMHL 1 & B SR ORAR O BB\ B ¥ 2 FEAT

HIEPLI07Ts ™ DR O AGHEE [5RAER (SSRT) T -
7o HERIREIZE & L CS6IK, Z2Rfafle Lzas, —
473K B X V287K, & 7213 fFEEE (DO) JEFE0. 1ppm KL
TThHBEL, BEBLU DO DEELRE L7, REUK
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exp{—2.07 X 10° (R/J - k1 - mol™) (TVK)}

(13)

O, /S - m™=2.40 X 10 (Ps, / Pa)¥®
exp { —6.65 X 10*/ (R/]- k™' - mol™) (7T/K)}
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I a BEOETIDEELD P, IZHAF L 3 WHEETIZ A £ >
ZETHY, DalfiitWicEAEOEECH S &?’x%ﬂ
b, BRAMCEEOMBALS, BeS, MgS, CaS, SrS DM
P OFERIL T AN F—2RKDELIZRT, £, Ta
BB L OB o s OMEEZRL T b,

4 F ATEERTERROA & REE (0;) & L —
H— AR S (D) OIZIE, Nernst-Einstein @ B4R

WA T A
g, =Di"" (ze)?w / kT (15)

ZIZT DN MBEEI LA A F D L — Y — LR
¥, 2134 4 o O, e IZHALER, w ZBEMEER

AF O, ARV B, THHETREK 2Eb
T ML —F R BOBREOBIZIE D=
D DR D B, UL, S LRI Db B

AH fﬁ{,—?%{fﬁ) ), Compaan & Haven™ 12 & » TE®IZET
ﬁ“éirr b, (15) XA oL, HHEZA LV F— DK
Lo TEMBALHRT LI ENTRETH 5,
BeS DB SAZEDOEMEL T 2V F—103.3k] / mol {2,
ﬁi@ﬂa WohF4 v LT B E/NS v, BeSDT =7
NT B A FF  OFAEY, PO TERIINT BN F
F 2 OFFEIE, CaS % MgO &£ D & BeS #°1/2LLF & /b

Gx/S - mh=1.22 X 107 (P, / Pa) ¥ vy, B512, BeS DFMALT AL F 1%, Y.Oishi &
F=1 Dalki B L OB OFEER LAV F -S04 OMY
Ionic Cation radius Lattice Tonic radius Activation
radius — parameter —_— energy Reference
107%m Anion radius 107 Lattice parameter. (k}/mol)
Bes Be?* 0.33 0.18 4.87 0.068 103* present work
N 1.84 0.377
Mgs Mg®t 0.65 0.35 5.20 0.125 218% present work
S#- 1.84 0.353
Cas Ca®* 0.99 0.54 5.695 0.174 165% present work
S2- 1.84 0.323 234
Srs Sr** 1.12 0.61 6.02 0.186 180%* present work
- 1.84 0.305
MgO Mg** 0.65 0.46 4.218 0.154 154 (28)
0% 1.40 0.332 262 (26)
Ca0Q Ca%* 0.99 0.71 4,810 0.205 144.8 (29)
0% 1.40 0.291

* The apparent activation energy for electrical condution, calculated from the Arrhenius formula, o= Ae — Ea/RT,

and expressions (5), {6), {7} and (8).
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