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Abstract
Titanium alloys are widely used in industrial applications such as in the aerospace, chemical and medical sectors. TiAl6V4 has a heterogeneous microstructure composed of two metallic phases ( and  with a content of  between 5 and 20%). The phase has a hexagonal close packed structure whereas the phase has a body centered cubic structure. In addition, intermetallics (such as Ti3Al, TiAl and TiAl3) can be formed during heat treatments. These treatments are performed to increase the yield strength of the alloy by structural hardening (up to values around 1000 MPa).
	Passivity of TiAl6V4 has been extensively studied at the macroscale using XPS, Auger and electrochemical impedance spectroscopy [1-4]. It has been shown that the passive film was predominately titanium(IV) oxide TiO2. Its quantity was found to increase with applied potential. A small amount of suboxides TiO and Ti2O3 was detected at the inner interface. Aluminium oxide (Al2O3) was present throughout the passive film with enrichment at the outer passive film/solution interface. Vanadium oxides (V2O3 and V2O5) could be present in the passive film in extremely small quantity. Current-time transient studies have shown that the passive film shows good ability to be formed on TiAl6V4 in NaCl solutions [5]. After long-term ageing in NaCl-based media, the passive film formed on TiAl6V4 shows again a good resistance against corrosion [6-8]. However, it has also been demonstrated that certain ions from the solution can alter the passive properties of the alloy, such as calcium and phosphorus ions [9-11].
The effects of alloying elements on the cytotoxic response of titanium alloys have recently been studied [12]. As a result, Nb, Ta and Zr have been selected as the safest alloying elements to titanium. In addition to these elements, Mo and Sn have been selected as safer elements for living bodies. Consequently, new titanium alloys containing non-toxic elements and having extremely a low elastic modulus (much lower than those of pure Ti and Ti–6Al–4V alloy) have been developed [13, 14]. The corrosion behaviour of these new titanium alloys is not well understood (especially the role of the microstructure). This is the case of Ti12Mo5Zr ( phase).
		There is a lack of knowledge concerning the role of alloying elements, plastic deformation and the microstructure in the micro-electrochemical behaviour and the pitting corrosion susceptibility of TiAl6V4 and TiMo12Zr5 alloys in physiological solutions. In the present paper, electrochemical measurements (polarization curves and impedance diagrams) and corrosion tests (by means of potentiostatic pulse testing) were performed to determine the role of alloying elements on the passivity properties of TiAl6V4 and TiMo12Zr5 alloys and on pit initiation and propagation in Ringer and Hank solutions.
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