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Abstract (300 word limit)
Titanium dioxide (TiO2) has attracted extensive attention as multifunctional semiconductors in various applications, such as sensors, photocatalysis and medical devices. Electrochemical anodization is a simply and cost-effective way to produce one dimensional TiO2 nanotubes with large surface area and tunable morphology. Recently great efforts have been made on understanding the formation mechanism behind the regular morphology and influencing anodization parameters. However, rare studies were reported focusing on the mechanical properties of anodic TiO2, such as hardness, modulus and adhesion, which are vital to practical application of TiO2. The purpose of this study is to explore the effect of electrolyte aging on the morphology and mechanical properties of anodic TiO2 nanotube arrays. Electrochemical anodization of Titanium foil was conducted in different aging electrolyte to produce regular self-organized TiO2 nanotube arrays. Nanoindentation test was then performed on as-synthesized TiO2 nanotube surface to measure their mechanical properties. The regularity of obtained TiO2 nanotube improves in short aging electrolyte while deteriorates in long aging electrolyte with pore size decreases from 146.58nm to 46nm. However, the hardness and reduced modulus increase with prolonging aging time as well as adhesion strength. The electrolyte aging has a significant role in the morphology and mechanical properties during titanium anodization. It improves the hardness, modulus and tribological behavior of anodic TiO2 nanotube arrays, but reduces their pore size and surface area. Therefore, the proper aging time of electrolyte should be selected according to the specific applications.
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Figure 1: (a) Typical load-displacement curve in nanoindentation test; (b) Residual
indent impression left by Berkovich indenter; (c) nanoscratch in adhesion test




