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Fig.1 Composition map for the shape memory effect and superelasticity

in Ti-Nb-Al biomedical shape memory alloy
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Fig.2 The texture map of 99% cold-rolled Ti-Nb-Al alloy
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(Current Topics)

1) Control of mechanical and functional properties of biomedical
shape memory alloy
(T. Inamura and H. Hosoda)

Ti-Ni shape memory alloy (SMA) has recently been used as an
implant material in medical applications. However, this material
might increase the risk of Ni-hypersensitivity in patients. We
are investigating alternative SMAs containing hypoallergenic
materials: -titanium and platinum group metal based SMAs. In
the B-titanium SMAs, the optimization of the alloy composition
(Fig. 1) and the texture control (Fig. 2) are the keys to achieve the

recovery strain that is comparable to that of Ti-Ni.

2) Control of microstructure of high temperature shape memory
alloy (T.Inamura and H. Hosoda)

The shape memory effect is not operative in Ti-Ni above 400K.
The development of high temperature SMA is critical for
expanding the range of SMA applications. Ti-Au-Co alloy that
can operate above 400K has been developed by our group.
Based on the analysis of the martensitic transformation (Fig. 3, 4)
and aging behavior, we are investigating the guide line of alloy

design and the shape memory treatment.

3) Improvement of speed of response and fatigue strength of
shape memory alloy (T. Inamura and H. Hosoda)

The range of SMA application is expanded by the improvement
of the speed of response and the fatigue strength. The
suppression of the internal friction and the fatigue damage
accumulation is promising for this purpose. The domain
switching of the low-symmetry (martensite) phase (Fig. 5) is an
elementary step not only in the shape memory effect but also in
the internal friction and the fatigue damage accumulation. In
addition to the measurement of the internal friction (Fig. 6) and
the transmission electron microscopy observation, we firstly
developed a theoretical method to analyze the coherency of the
domain-wall; the evaluation of the misorientation from the
kinematical compatibility condition is combined with the
conventional phenomenological theory of martensite crystallography.
The guideline to suppress the internal friction and fatigue damage

is investigated from the crystallographic point of view.
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