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ARG 3L, "Study on Shape Memory, Superelastic Properties and Microstructure of Ti-Mo Base Alloys  (Ti-
Mo FE5EDIIRECNE - BRI L OWNEHERR ISR 24198) "L, 26 EX VMl I T
W5,

%5 1 % “General Introduction” Cix, Ti ERFLIES ST OV THERL L, B(bee)-Ti EIIRFLIE G4
D—f 72 E L LT, RREEE T~ AT oA MERBIREZIRT S5 R FEROT 205
S 2D &, BHYEDIEBUCTIRFLAERN IR D22 EAL D 72 3D OB BRI A 2 72 il 8 1503 R
HENLTH D Z LIZHOWTIRAR TS, F72, AFFEOEFERA L HIIZOWTIHRRTE Y, alhcp)fi A
B3 2B, HEDatiANY 7 o b BFEET 5 2 & THRMIAT IR T & 5 D RTREMEZ a4 L C
W5,

% 2 % “An Approach to Shape Memory Alloy Design”Cix, #THaffiDIFRE & ¥ E O H OB A
IZE D8 LA iRiHEst 2R LT D . BT FPRY 73R K 0 BRIA S O 25 —FofH DT HTERE &
LT, VR, AR WmARSEKAEETHD Z &, £ LT, MERERI%R CEOT AN O
R L 70 D RAEBICHER L, P& afH O FER L ORI KV afi 7 7 X % — DB % BRIRT 25
ZENABETHDH I EEIBITNDS., £ LT, w7V NERBRE, W TEEOTH, pHLa
MO ELD Z>DOEFEEFIFETE 52 4548% L LT, Ti-Mo-Sn-Zr Ut R AENFAETH D Lib
NTWN D,

% 3 ¥ “Effect of Sn and Zr Addition on Martensitic Transformation Behavior, Shape Memory and
Superelastic Properties of Ti-Mo Alloys” CiX, BFHIEAH & 725 Ti-Mo EGe D~ /LT A NERERE,
AEOT B, TEIRGEE - BRI ZIET Sn B KO Zr IO BT SOV TH 5202 LT
. Sn B X Zr I OBFAL E N ITH & R LIS F AR OTHE b EV /NS EFITv T v
A NERBIBREZIK T CEXAZEERWEL, 26X, BEREHEORTENHRETE 548
FARRHLPH 2 R 2 L ITRREI LTV 5.

5 4 7 “Effects of Composition and Aging Temperature on Morphology of o Precipitates and Superelastic
Properties of Ti-Mo-Sn-Zr Alloys™ T, # 2 EOM BRI OEBRIMEELZ B & L, Ti-Mo-Sn-Zr 54
W D ofBHT ) DRI K IE T E AR TS L OBVLEIR £ DO BIZOW TR TV S, ottt o
FPREIZIZE A LORMETTEBED Ti &I LN LIS L — MITH DA, 973K TR %
Jii L7z Ti-3M0-6Sn-5Zr 5428\ Th AV 7R, U FREB L= s Z L2 RniE LTy
L. DO ORE S FRIBIR TR, EOMTHIERE TS, Burgers O G NLERIZIIT D
B TATH 0T H<111>p% AT 2083 72 hOMABRDLENLRD Z L, BLO, VFE,
U FRB L= Ot 7 7 A 2 —13BIEMH A RR 5720 OR C =AM 7 722 —Th o
TEEHLNILTWD. 51, ZO=MEENT T 27— I8 2oL, T0IRT)
D1 b & HEBEORBUCHA N THLZ L ZRLTND.

%5 5 # “Crystallography and Invariant Line Strain of Conjugated o Precipitate in Aged Ti-Mo-Sn-Zr
Alloys” Tl3, Zai e FBREIC & 2 T & N EGR 2 HV T, Ti-3Mo-Sn-5Zr &4@&1235 1 24T i
afH DFE G FHVRFE & ol N 7 2 NEOFEA T ORI FE A O LTS, AE4ATHE, Snifsin
EAENIE D & afHORE T EE colaa bIEM L, AU XV afH O HZREITAINNL L7z 7 L — R
o, Zig-Zag W, AR EENTHLERNWE LTS, F, SniEEICL ST, Kafd Y
7 v MR & Burgers O GALBISR A7 L, A A IX{1101), Type | MR BEIFR & 72 0, i 70 1%
{43BRICIT N LD TH D Z &, Sn IRMEOEMZENF oS U 72 kO ARZE#RIT 1A H3(0.50,
0.31,0.81)725(0.69, 0.24, 0.68)s~ L 2L L, 4affi/ NV 7 2 b OARZEREDI0fH 7 L— I [ OBEFRIZ —
HA D & R AR 5 2 S — RSN S = & A C LT, &b, =i b ATl

SREIX, afH Y T NE OB EEH =R VX —HREICL 2 TPREL T HZ L ZR T
2.
F6ETIE, FECHELIHmE LD, AFEOfMmEERITNDS.
i - FRSCELE IR, FI3C 2000 & HE3C 300 35 & 1 EBT ORI 52, b L <ITTEL 800 5% 1 FifE L TS 7230,
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Thesis Summary (approx.300 English Words )
In this thesis, an alloy design strategy for controlling of the morphology of the a (hcp) precipitate

in terms of the invariant line strain condition is proposed in biomedical Ti-Mo base shape memory
alloys for obtaining a large shape recovery strain, and the validity of the alloy design was verified
using Ti-Mo-Sn-Zr alloys.

First, the effects of Sn and Zr addition to Ti-3mol%Mo alloys on the martensitic transformation
behavior and shape memory properties were quantitatively investigated over a wide alloy composition
range of 0—-10mol%Sn and 0-10mol%Zr. As a result, the alloy composition range exhibiting the
superelasticity with the large deformation strain was cleared in solution-treated Ti-3Mo-(0-10)Sn-
(0-10)Zr alloys.

Then, the effect of the aging temperature on the microstructure and shape memory properties of
various Ti-Mo-Sn-Zr alloys was investigated. The morphology of the o precipitate in the Ti-3Mo-
6Sn-5Zr alloy aged at 973 K was the triangular cluster dispersed homogeneously, while that of the
other alloys was the plate-like. It was found that the fine triangular o precipitate was effective to
improve the slip stress and superelastic properties.

To clear the formation condition of the triangular cluster, the morphologies and crystallographic
features of the o precipitate in Ti-3Mo-(2, 4, and 6)Sn-5Zr alloys were investigated by transmission
electron microscopy observation and the invariant line concept. The morphology of the o precipitates
changed from the isolated plate to the Zig-Zag cluster, and the triangular cluster with increasing Sn
content. The lattice parameter, c,, is increased with increasing Sn content. The invariant line
directions of Ti-3Mo-(2-6)Sn-5Zr alloys changes from (0.4993,0.3102,0.8090) ; to
(0.6913, 0.2360, 0.6829)g, respectively, and are closer to the ridge line of (3, 1, 3)s between the o
plates. A formation condition of the triangular cluster is that the invariant line lies on this ridge line,
reducing the interfacial energy of the junction planes.
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