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—The Honda Memorial Prize Lecture—

Research and Development of Titanium-Based Shape

The Honda Memorial Prize Lecture is arranged to be reproduced in three papers serially starting from this paper as the

first part. This part includes five topics consisting of (1) how the author became a researcher for metals, (2) explanation of

shape memory effect and superelasticity, (3) intergranular fracture of Cu—Al-Ni shape memory alloys, (4) development of

Ti-Ni shape memory alloys and progress of applications, and (5) research on the martensitic transformation in Ti-Ni single

crystals.
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Fig.1 Two departments for researches of metals.
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Fig. 2 Major topics which are included in the Honda
Memorial Prize Lecture.
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Fig. 3 Properties of elasticity, superelasticity and
shape memory effect.
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Fig. 4 Mechanisms of shape memory effect and su-
perelasticity.
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Fig. 5 Intergranular fracture of Cu—Al-Ni alloy and
ductile fracture of Ti—-Ni alloy.
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Fig. 6 Shape and dimensions of Cu—Al-Ni bicrystals.

FIT, Zo0EKEEEBE VT, Fig. 6 IcRxT X551
B2 fER AN EHA G DR B MEFRE L L7,
COXDIIFEGOR AT Licid, Fig. TICRT kD
I DDHBUTER E—DDXAMELD=DDELELSY
BENET, MERFOINSDOELDREWIRLA
ZhHbE, DABEFRLET, ERAOEHICIT, BWHE
AEEREEZOBELD D ETHE, NHOELOE
EMEEZ AT LT, O2EEOTREEPIER TEE
T

XD EPERDOIGTI-EAMEL Fig. 81T~ L
=9, IERHIERTIE, BHEERCTRESD DD B
R ABEL £, COER LD St
FADORBEERD HIERTIE, EEANKOEELD
TEETHABEEL, 5IRRABRERITIATHEY
ho Eio, FERBIEROFICIT, BHERIEEKEY
Wizt m, BREARTEETHELIWERDLBD T,
COBET, BHEHRFEIBEL <L T UYA M ERE
BEALTHLONAREIRLID 9, WFHRRMEmiE
106, 20ERSEFMLAET T, BMEELILREEAL
LEEHERRD, WROBREG AU T BHER
BICRABER L, MABEIEID T A,

CORE, NMABEORRKIT, MHELR L EREELD

120

EHFHELTBEADEAK
HREEDEHRSD (5, €,y €,) : 3THE
EHOER (HEE, TR 2585

z
(a) l_) (b)
Y
X
A /)
yd ;/
B / y
/// / 4
Exx ¥ Eax Ex = Ex Ex = E)Ex
€ = Eiy EhS Ey €% = Exy
Exv= Exv €= Exv € = Exy

Fig. 7 Three types of components for each of elastic
strain and transformation strain on a grain
boundary.
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Fig. 8 Stress-strain curves of Cu—-Al-Ni single crys-

tal, symmetric bicrystals and asymmetric
bicrystals.
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Fig. 9 An old equilibrium phase diagram of Ti-Ni.
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Fig. 10 Microstructures of Ti—50.0 at%Ni and Ti—50.6 at%Ni alloys.
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Fig. 11 Stress-strain curves showing shape memory
effect and superelasticy of T-50.6 at%Ni al-
loy.
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Fig. 12 Brief review showing the flow of research
and application development of Ti—based
shape memory alloys.
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Fig. 13 History of development of shape memory alloys and applications utilizing shape memory effect and superelastic-

ity.
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Fig. 14 Pipe coupling application of shape memory
effect.
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Fig. 15 Basic research topics accomplished by using Ti—Ni single crystals.
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