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Abstract: In this study, highly ordered nanotubular surface of Ti-25Ta-xHf alloys for dental applications was 

researched. Ti-25Ta-xHf alloys were contained from 0% to 15% Hf content. Formation of nanotubular structure was 

achieved by an electrochemical method in 1M H3PO4 electrolytes containing 0.8%wt. % NaF. 

1. Introduction

 Ti and Ti alloys are one of the few biocompatible metals which osseo-integrate. They are also light, corrosion resistant, 

yet strong, and hence have been used successfully as orthopedic and dental implants. These biomaterials, however, can 

cause potentially serious health problems because they release toxic metal ions and can lead to the resorption of 

adjacent bone tissues due to the large difference in their elastic modulus and that of the adjacent bone tissues. Highly 

ordered nanotubular TiO2 also have attracted in the field of dental implant because nanotubular oxide possesses a variety 

of functional properties as for example for gas sensing, self-cleaning solar energy conversion, wettability and 

photocatalysis applications.

2. Experimental

 In this study, we investigated highly ordered nanotubular surface of Ti-25Ta-xHf alloys for dental applications. 

Ti-25Ta-xHf contained (0% to 15%) Hf content was manufactured by arc melting furnace in argon atmosphere. The 

specimens were cut from ingots to 3mm high-speed diamond cutting machine. Formation of nanotubular structure was 

achieved by an electrochemical method in 1M H3PO4 electrolytes containing 0.8%wt. % NaF. The surface characteristics 

of nanotube structured Ti-25Ta-xHf ternary alloy were investigated using XRD, FE-SEM, EDS.

3. Conclusions  

 The morphology(layer, size and diameters) of nanotube on the Ti-25Ta-xHf alloy can be controlled by Hf content. 

(Supported by NRF:No.2008-0062283).
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