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TiNi &4 OVEEHNRE D R TH 5 373 KLU E T HZ20E L-miEmikiiEa4 L LT, B-Ti
EERELEASITALTHD. L, B-Ti ASIBRIRGLEASIL, HHICHTZ> T o MifkishiH
RE & e 2 PIRIREE IR FF S NS D . ESK Ti-Ta A S0 I o M2 3 T & 572 0I12B-Ti K&
EIBREEAS S L LTRSS NTE 2. L L, ZO88RIIRFEROTHIN/NE V. F12,
o FHOMENIWELE R+ THY, TRIEE TORFICL > TvAT oA NEREIRENZE L
TLEIREDOFEMELLALLTLES. £2T, AFETIE, BB FEROTHARE N
Ti-Mo A& o FHOMFENZANTH D Al ZHERED BZWIT5HZ LIZFHHE Lz, Ti-Mo-Al
BRI TIARICBWTEREL R IR ESRTH D, £DTW), Ti-Mo-Al &4 % HIW Tk
FEREIEAS LRI T 52 & T, e RIBINEHEITH L TH ARG E LT 2 & 235
T&E5. LRI VAT, o FHOBLED S PIRIEE TRMEDZ(L L 720 Ti-Mo-Al miRIEIRED
BASORBEMEE RHT I E2ENE Lz, 2, @EEREEASIE~LT U1 MRS
BWTH 373 KU R ENGE D, F0), <L T oA MREETHREE IR S L
LTHREEBE TN ERRDLND. LIL, REEICBWTIERE TR R~ LT
YA MR E R L=, 25 DRMIZOWTHI BT LT,

WD, ZHE THIIEHE O & 5 MEEIPH O Ti-Mo-Al 54T, o DL A2 58050
b5 ARIMOEDRAR Y Th D REMEZFER L, EROMIEEIFH L D & Al &L REIE 2
I DB Z IR, ZHUC X0 FERY o fH(0wun)DERZE Ho il CE 20 MFELTZ. £
DOFER, 10mol%Lh LD Al Z IR L7254 TlE, 0w ODEKE H3ICHHl TE 5 Z 2L MNITL,
T, TIUT XD ARB SR THIO CEIRBHENME DRI Lz

WIZ, @ AL EINC XD o IR RICOWN T, BIERE CTH DM~ LT oA NEREIRELL
T 393 K THRFEFL, A o M(ws)EROIMEIIRICOWTHREEL7Z. ZD#ESE, 10mol%lL E
D AVRINEEICBWT, FiRERRF 21T THOEREIIZLET, o OREXIIMHI STV
ZEEHLMILIE. ZHUT LY, 393 K BREOMHHEEOLA, 10mol%ll Lo Al A4
FEANZEERREEASLE LTHETHLZ 2 LM L.

F72, 0an & 0iso P @ FHDARL & FEOIHNZE I TH D 2 L ARSI NT-E ALIRIME 41D
WTC, KV ®IETH LD 573 K THIRMRE L, Ak & AR OZMIZ W THLNI L. £
DFEF, 14mol%Al TRIME 4 TIE oo MLIT R S 720N O D, iR o (0 s) DR & RIZL 5
Wl AR OEND Z EEZHALMNI L. ZOZ 0D, BIBRIRGEEAS S L Lol Al &
DD Eamlic. 61T, M bEd, EELIET LARWEERG87 Ti-3.5Mo-11A1 B
L O Ti-AMo-11Al & ThHH Z &R LTz,

WIZ, miRBREEGe S L THE L Sz TidMo-11A1 4%t L, o"~v /7 A |k
HFIRHE Td 5 573 K TOERIMRIFIC L D~ 1T V1 MR 21TV, Bk ofifk D2 b A4 A
L7, ZOfEE, 573 K O~ AT %A MR LD, MRS T ESIIE(L L2RWaAS, IReghiky
MOEMZEN VT oA RN T o ROFESIS D EF L, BEEPICIEHESINZED 51




7272y, BREERELSIET I EEHLNC L. 2, ZhbiE, EkEEoH b~ L
T A MR E XD, Bilole~ T YA NEEV IR TH D Z AR LT

EBI, AR TR ENZH L~ LT A MEZIIED, BUEMLEBRRZ 0 5 B Ic &
HZ EETHEL, BREEFHOMBRIEE L EREEOIRGFEEZALNCT LI L L. TORE,
T YA NRENE, BIETIIE I 5L Ro Y 7o FNEESIN, RERIRE A 573 K &
HEFWEIAZEEZHOMNMI L., Fir, BEEHELZ LVIKEIZTHEEL—varBRALNR
LHZEEHOLNICLE. EHIZINDOMREERE X, v T A MO FIEFRIZ OV TR
LTz

wIZ, NUT v NREEECERL, ~AT YA MR OB L 2 BER L
T2, TNOICKIETRBIBORBIZOWTHFE L. 9, BWIRMBAEZ KA L, %0)?& z
573K T~V T YA M E1T- f_aiﬁﬂ ZOWT, 3WRILT M AT —T7 TSN LI iR,
NY T MR COMREERNIRED bW b, £, @S fREEER A E T IRMEBIBI D
FER, BTBOR T — )L CHHBRA LR R NN E 2N L. —F, BB ERE
2B 573 KAZHEBEBEAIL TERMREF L7256, Rl PV o FOR 7 EBC-OMMI I (LT 5
ZExAHLL.

L b XA ST, B-Ti EEIRIRFEEA 4 & LT Ti-Mo-Al —JCRDE Al A EK %2 A
AT, 10mol%LL LD Al IS @an & wiso DT o FHDAERL & R OMHIICAEN THLHZ L %
oML, 393 K BREO®IRAFICH 2 5 5 mIRIRGEASORRBICK L. £/, i
L, K=JtREeTHO CEIRBEMEEDORIUCKI LTz, I 61T, iz~ T oA R
Bhahz R L, ZORSEH LML,

%« FRSCEBIL, FI3L 2000 2 & 9532 300 354 1 BT ORI T 52, b L <ITTEL 800 5% 1 HRH L T 720y,
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The Ti-Mo-Al ternary alloy system, which is the prototype of B-Ti alloys, was studied to develop
promising B-Ti based high-temperature shape memory alloys (HTSMAs). In addition, the
characteristics of the martensite aging effect, which was found for the first time in this study, were
clarified. Various Ti-Mo-Al alloys were systematically investigated in a compositional range, which is
with a higher Al content than in the literature. The results showed that the growth of the athermal ®
(wam) phase and the isothermal  (wis) phase was significantly suppressed in alloys as the Al
concentration went beyond 10 mol% Al. With the help of suppression of the @ phases, room
temperature superelasticity was successfully revealed for the first time in this alloy system.
Furthermore, in the case of the operation temperature at around 393 K, the alloy with Al more than 10
mol% was found to be a promising candidate for the HTSMA applications. The alloy containing 14
mol% Al did not exhibit wjs, embrittlement when it was isothermally held at 573 K, but performed
embrittlement due to the formation and growth of the isothermal o phase. These results indicate that
there is a limitation for the introduction amount of Al for the usage at temperatures higher than 393 K.
Moreover, the Ti-4Mo-11Al alloy was isothermally held within a martensite phase region of 573 K. It
is worth mentioning that a new and unique martensite aging effect was discovered. The martensite
alloy, which was aged at 573 K, did not perform any change of microstructures and lattice parameters;
however, shape memory properties were deteriorated because of the inhibition of martensite variant
reorientation. It was also found that variant reorientation, which was inhibited at room temperature,
reappeared when the operation temperature was raised to 573 K, while the serration during the tensile
testing occurred when the deformation rate was reduced. Observations in detail were made by a
three-dimensional atom probe tomography and high-resolution transmission electron microscopy.

Neither compositional nor microstructural change was observed near the twin boundaries.
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