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Recent Trends of Research and Development of Titanium Alloy
Masahiko Tkeda

Synopsis

This short review describes recent research and development trends concerning titanium alloys, particularly in Japan. It
covers four topics: reduction and refinement, alloy development, enhancement of functionality, development of processing
methods. With regard to reduction, new processes are being actively investigated, and refinement from beta-titanium scrap
has begun to be studied. In terms of alloy development, titanium alloys for use as biomaterials, and low-cost titanium alloys,
are the subjects of ongoing research, and there is renewed interest in the development of titanium superalloys. Enhancing the
functionality of titanium alloys using a variety of processing methods is also an area that is being actively pursued. This includes
surface treatments of biomaterials, such as hydrothermal treatment to produce a bioactive hydroxyapatite coating. Another topic
that is under active investigation is the influence of severe plastic deformation processes such as equal channel angular pressing
and high-pressure tension on the static tensile and compressive strength and the fatigue strength of alloys. There has also been a
great deal of research into the effects of severe plastic deformation on the microstructure of alloys following aging.

In general, there are currently two distinct research trends. The first is a resurgence of interest in titanium-based superalloys,
and the second is ongoing development of low-cost fabrication processes and the design of new titanium alloys.
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Fig. 1. Schematic illustration of three-step process for extracting Ti from upgraded Ti-slag®.
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Table 1. Chemical composition of ingots®.

Alloy Chemical composition (wt%)

name| Al | zZr | Sn | Mo | Ta | Si |SisN,| Ti
A1l 67| 4 2| 05 05/005 - | Bal
A2| 67| 4 2| 054 05 03| - | Bal
A3| 6.7 4 2| 05| 0.5/ - |0.05 Bal
A4| 6.7/ 4] 2 05| 05 - 0.3| Bal.
A5| 6.7 4 2 - - | 0.05| Bal
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Fig. 2. Compression test at room temperature (a) and at
650 'C * (b).
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Fig. 3. SEM backscattered electron images with high
magnification of HPTA sample treated at 923 K at
surface region (a) and at central region (b).

HPTA: High Pressure Torsion and Aging.
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