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Present Status of Titanium Market and Technology
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Synopsis
ez ]

Annual growth rate of 8 % is estimated for Japanese titanium production. Titanium industries around the world are
booming at the moment. The predominant application fields in the Japanese titanium market are not munitions and the
aerospace industry, but industrial plants and consumers’ goods. Recent rapid growth of the demand for titanium in
materials for building, personal items and sports goods is remarkable. It is necessary for further expansion of the
titanium market to develop new markets and promote the existing markets of titanium for civilian use, by means of
intensive development of new products and their uses to be able to surpass the price of competing materials. The
Japanese titanium production and market trends are reviewed here together with new developments in technologies and
applications for titanium and its alloys. Automotive parts, marine construction, food industries, medical and dental
materials, fishery, desalination plants at coastal cities and waste water and waste gas treatment plants are expected to
become promising future markets, in addition to consumers’ goods, sports and leisure sports goods. These markets
require new alloys to possess just the right properties to achieve their purposes and to attain minimum costs in producing
the material as well as goods. The application of powder metallurgy, creating a continuous process from titanium
reduction to ingot production and scrap recycling are the big problems to be solved in order to realize extensive cost
reduction for titanium products.
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Fig.1 Japanese shipments of titanium sponge
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Japanese shipments of titanium alloys
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Table 1 Estimated consumption of titanium used for consumers’ goods in 1994

Personal Watzh case Alloys 50~60
articles /Bar, Plate
Watch band cp Ti, Alloys 60~70
/Sheet, Wire
Frame of Alloys 60~70 12 g per a titanium frame
eyeglasses /Wire (144) 32 million pieces sold in 1990 in total
Accessories cp Ti 10~15
Camera /Sheet, Wire (60)
Golf club Alloys 120~150
/Sheet, Bar (170~200)
Sports & | Motorcycle cp Ti, Alloys 1 Muffler, Parts of mountain-bike etc.
leisure Bicycle /Pipe, Bar 0~15
sports - - X R
Others Fishing tackle, Mountaineering and
5~10 camping equipment, Base ball bat,
Spike, Kendo’s mask, Diver’s knife,
Parts of sail boat etc.
Utensil & | Kitchen ware cp Ti, Alloys 3~5 Thermos, Wok etc.
others Tool / S'heet, Bar 5~10 Safety hook, Spanner, Wrench etc.
Others Wire Electrodes of toaster and water
10~15
Electrolyser, Stamp etc.
Total 400(674) | () Figure from another reference
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Fig.4  Japanese titanium end-use share in 1996
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Table 2 Development of technologies for frame of
eyeglasses
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Table 3 Production process of titanium golf head

Casted head | | Ti-6 A4V alloy |

[iting | ——> [Caning | —— [

Calcia crucible, Lost wax casting,
Vacuum induction — Calcia mold,
melting Centrifugal casting

Lost wax casting,
— Low temp. Ceramics mold, Finish
Centrifugal casting y

Vacuum skull arc
melting

Semi-levitation melting
in argon atmosphere

|| Ceramics mold,
Vacuum suction casting

Forged head

Press forming

- [Fadn]

L« fTialy  Ti-4.5A1-3V-2Fe-2 Mo
p-Tialloy | Tirl5V-3Cr-3Al-3Sn, Tirg2 V-4 AL Ti-20 V-4 A1 Sn
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Fig.13 High purity titanium (lodide process and impurity analysis)
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