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Abstract

Titanium alloys as structural materials developed by NSSMC are introduced. Those alloys were
developed for aiming at being used in the field of non-aviation industries including automotive
parts and utility goods, and actually applied in these fields. The alloys introduced in this article are
developed with various alloy design bases ; for example, utilization of inexpensive and common
alloying elements such as Fe and Cu, and the effective extraction of advantages of conventional
alloying elements, such as V and Zr. As a result, all of the alloys have characteristic high-functions.
Surrounding technologies needed for actual use such as forming, heat treatment, welding etc. in
addition to materials properties in the actual circumstances during the use are fully prepared, and
the alloys are as user-friendly as the conventional alloys.
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Relationship between strength and ductility of NSSMC’s
Fe-added titanium alloys (schematic representation)
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Hot deformation characteristics of Super-TIX®51AF, Super-

TIX®800, Ti-6Al-4V, and ASTM Gr.4 commercially pure

titanium, evaluated using Gleeble tester

Upper: reduction of area and lower: maximum deformation

stress. Materials were heat treated above the B transus

followed by slowly cooled.
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Tensile properties of Super-TIX®800 TIG weld joint of 5mm-thick plate
3-pass welding was performed using matching filler wire. Post weld heat treatment (PWHT) is effective for raising

ductility of the weld metal.
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Effects of Al and Fe contents on tensile strength of Ti-Al-
Fe ternary alloys
Oxygen contents are around 0.06mass% and the specimens
were taken from the hot-rolled bars. Lines in the graph
show the same tensile strength depicted by each figure.
Strength level of Ti-6Al-4V (including ELI and standard
grades) is also shown with dark area.
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FeTi formation in annealed Fe-added Super-TIX alloys

(a) TEM observations for Ti-2.2%Fe-0.1%0-0.05%N annealed at 750°C for 1h followed by air cooling, plus

subsequently aged at 450°C for 1024h.

(b) TEM observations for Ti-5%Al-1%Fe (Super-TIX®?51AF) annealed at 750°C for 1h followed by air cooling, plus

subsequently aged at 450°C for max. 2048h.
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Microstructures of Gr.1, Gr.2 and Ti-1Cu (Super-TIX®10CU) tensile deformed by 3, 5.5 and 10.5%
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