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Abstract

The thermoelastic type of martensitic transformation taken place by quenching from B2 phase
field to B19 phase field in Ti-Au-Pt alloy system is investigated and it is examined whether these
alloys have the shape memory effect or not. Observation of microstructures by microscope
equipped with polarizer reveals that the lath twin structure which is the characteristics of the
thermoelastic martensite is formed by quenching from 1573K in all the present alloys except the
Ti-50at%Pt. Electrical measurement reveals that the electrical resistivity of B2 phase is higher
than that of B19 phase and the difference between the electrical resistivity of B2 and B19 phases
increases as Pt concentration is higher. Also, the hysteresis of the electrical resistivity change
increases with increasing Pt concentration. The transformation temperature lowers with Pt
concentration till about 15at%Pt but elevates dramaticallly as the Pt concentration becomes

higher than 15at%Pt. Furthermore, it is found that all alloys except the Ti-50at%Pt alloy have
the shape memory effect. However, it is difficult to give the large deformation for all samples,
especially having the composition of Pt rich side, because of the lack of ductility.
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Fig. 1.

Illustration of apparatus for electrical resistivity measurement.

(a) indicates the arrange-

ment of the holder and the specimen in the infrared image furnace and (b) indicates the

electrical circuit for the measurement.

fiZx2 2 Zh 500 f5 & 250 fEICHEIE L 7%, ADZE
#1%2 (PC-MODULE AD14-88MCONTEC) %@L H
ABESE -V FrarrEa—%—(PC-9801VX) %
FHRALTRYAAR, ZhEBIFL TR,

2.5 EREEEOHE
BE&DOFAREIRIZ, BEX 1~2 mm BEOFE 28
HRi & CE, Zosh A (BEA) 2HE LI,
[EE LR 2w T 9 A R D E s
L, BRMETR L L 20®REA (RYVA) 2/lET
ko TRAERACNT Z EEA-RYA)
DS b DT,

3. BREIUEE
3.1 ZFRIC BT G BESEHE
—f&ic% < ® B2 — B19 OHEHETIZ, B2 Hn 6 &

BT THHEERDO~ VT YA NERED
2720, 7 AROVT V94 MEBEERT %,
A&& D Ti-50at%Au 8 & U Ti-50at%Pt §4& TH
B2—> BlO OMHERE.L T2 I E»56Y, Z0Ofd Ti-
40at%Au-10at%Pt 7> 5 Ti-10at%Au-40at%Pt £ T
DITEREELCBVT Y, FEFLHEESEZZ200
LEZOND, B Ti-50atBAu &€& TlE, BIREE
SEMNFEET 270, ZOLT U4 MEZ, B
HEObDEEZO>NS, % T, Ti-Au-Pt R&&0D
BI9fHicBWT b, FAEEBEMRIO~ LT YA b
HEEDSED oD LELERANT, TOKRE% Fig.2
R, CORIBEHKOEEFRE 1,570K L DA
Bl Z20EEHEBERTREEMREETH D,
(@), (), (), (d), (e), (f) 1, #h#h Ti-50at%
Au, Ti-40at%Au-10at%Pt, Ti-30at%Au-20at%Pt,
Ti-20at%Au-30t%Pt, Ti-10at%Au-40at%Pt & &
U Ti-50at%Pt 2T 25D TH 5,




256 FEE) CRER I 7

B-19 (1995)

Fig. 2. Optical micrographs of alloy samples quenched form 1573K above the B2-B19 transformation

temperature.
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(a), (b), (c), (d), (e) and (f) are for Ti-50at%Au, Ti-40at%Au-10at%Pt, Ti-
30at%Au-20at%Pt, Ti-20at%Au-30at%Pt,

Ti-10at%Au-40at%Pt and Ti-50%Pt alloys,
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Fig. 3. Electrical resistivity curves of Ti-50at%Au
alloy, obtained by continuous heating and
cooling at 10K/min (indicated by the arrow
on each curve). Ms and M;=start and
finish martensite reaction. As and Ay=
start and finish of martensite reverse reac-
tion.
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Fig. 4. Electrical resistivity curves of Ti-20at%
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Fig. 10. Phase diagram of Ti-Au alloy system, revised on the basis of the results in Fig.9. Dotted
lines indicates the previous diagram and wide solid lines are the diagram revised in the present

work.
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Fig. 11. Phase field having B19 type structure on the ternary phase diagram of Ti-Au-Pt alloy system,

induced from the present results and the binary phase diagrams of Ti-Au and Ti-Pt system.

Table 1. Bending angle (R), leaving angle (7), restoration ratio (&), As, Ar, Ms and M; of each
alloy. As, Ar Ms and M; are the same as that in Fig. 3.

Composition (at%) R() r(°) e(%) A (K) Ar (K) M (K) M; (K)
Ti-50Au 9 0 100 892 900 877 862
Ti-40Au-10Pt 2 0 100 829 852 836 809
Ti-30Au-20Pt 3 0 100 844 861 841 813
Ti-20Au-30Pt 2 0 100 960 1,017 957 901
Ti-10Au-40Pt 2 0 100 1,145 1,195 1,109 1,058
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