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Abstract : The purpose of this study is to develop new V-free Ti alloys which have good
mechanical properties and corrosion resistance. Although pure Ti has an excellent
biocompatibility and corrosion resistance in body, it is inferior to Ti alloys in mechanical
properties, and Ti-6Al4V which has good mechanical properties was known to be cytotoxic
due to the alloying element V. New Ti based alloys which do not contain the toxic metallic
zomponents were developed by the alloy design technique. Their corrosion and mechanical
characteristics were compared with pure Ti and Ti-6Al4V in this study. The results
showed that Ti-20Zr-3Nb-3Ta-0.2Pd-1In and Ti-5Al-4Zr-2.5Mo exhibit good mechanical
oroperties and an excellent corrosion resistance in 0.995 NaCl solution.
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Fig. 1. Biological safety of metals. (Cytotoxicity of
pure metals)
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Table 1. Chemical composions of designed Ti alloys
and common materials.

Specimen Composition

Ti alloy (1) | Ti-20Zr-3Nb-3Ta-0.2Pd-1In

Ti alloy (2) | Ti-20Zr-3Nb-3Ta-0.2Pd

Ti alloy (3) | Ti-5A14Zr-2.5Mo

Ti alloy (4) | Ti-152r 4Nb-3Ta-0.2Pd

. Ti6A14V (Extra Low Interstitial}
commercial

material | T (Grade 3)
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Table 2. Hardness and strength values of alloy des-
igned Ti-alloys, Ti, and Ti-6Al4V

Composition Hv  jours{ MPa} joozeses( MPa}
Ti-20Zr-3Nb-3Ta-0.2Pd-1In | 300 967.4 877.3
Ti-20Zr -3Nb-3Ta-0.2Pd 264.3 845.7 762.7
Ti-bAl4Zr-2.5Mo 322.3 10434 948.9
Ti-15Zr 4Nb-3Ta-0.2Pd 2787 894.8 808.9
Ti 166.5 512.2 448.8
Ti6A14V 358.3 1166.2 1064.4
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Photo. 1. Optical micrographs of Ti and Ti alloys annealed at 973K for 2hrs.
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Fig. 2. Potentiodynamic plots of Ti, Ti-6Al4V,

Ti-20Z2r -3Nb-3Ta-0.2Pd-1In, Ti-20Zr-3Nb-3Ta-0.2Pd,
Ti-15Zr4Nb-3Ta-0.2Pd and Ti-5A14Zr-2.5Mo.
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