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Kobe Steel's Original Titanium Alloys Developed in the Past 20 Years
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In the past 20 years, Kobe Steel has developed and commercialized various titanium alloys. AKOT is
a corrosion-resistant alloy, in which Cr has the important role of enriching Pd and Ru on the corroded
surface. Ti-1.2ASN is a heat-resistant alloy that can be used at temperatures up to 800 °C, in which
oxidation resistance has been improved by the addition of Al and Si, and grain growth is inhibited by
silicide. Ti-9 is a quasi Ti-6Al-4V alloy that is as coilable as CP-Ti. its Al content has been suppressed
to 4.5% to enhance cold rollability, and Si has been added to ensure the ductility of welds. KS EL-F is
a quasi Ti-6Al-4V and is as hot-forgeable as CP-Ti, in which C is exploited to achieve high strength at
temperatures up to approximately 500° C and to reduce flow stress during hot-forging.
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Fig. 1 SIMS depth profiles of Ti-0.41Ni-0.01Pd-0.02Ru alloy, immersed
in boiling 10mass% hydrochloric acid solution
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Fig. 2 SIMS depth profiles of additive elements in Ti-041Ni-0.01Pd-
0.02Ru-0.14Cr alloy, immersed in boiling 10mass% hydrochloric
acid solution
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2. Y7 ZRAFHE% I Ti-1.5Al, Ti-1.2ASN,
Ti-0.9SA
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Fig. 3 Comparisons of wall thinning and grain growth behavior
between JIS class 2, Ti-15Al1 and Ti-1.2ASN materials after
exposure at 800C for 200 hours in air
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Fig. 4 Comparison of oxidation scale between JIS class 2 CP-Ti and
Ti-1.2ASN after exposure at 00C for 200 hours in air
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Fig. 5 EPMA mappings of Ti-1.2ASN after exposure at 800C for
200 hours in air
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Fig. 8 Gear part forged from 45mm diam. and 66mm length billet
of KS EL-F in mass production line for steel (SCM415) in
single heat process
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Table 1 Alloy compositions and their calculated solubility limits
of C into f phase

(mass%)
Alloy Al Cr Fe C Solubility limit of C
KS EL-F 4.5 4 0.5 0.15 0.14
F-1 4.5 2.5 1.25 0.15 Not calculated
F-2 4.5 1 2 0.15 0.198
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Fig.10 Comparison of flank wear width of cutting tool tip among F-1,
F-2, KS EL-F and Ti-6Al-4V
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