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Titanium alloys are now widely used in medicine due to their properties and biocompatibility, 

especially as implants for osteosynthesis. Hovewer, their use in biomedical application requires prior 

surface modification to increase the corrosion resistance of implants. Among the many techniques 

of surface modification, anodic oxidation is one of the most popular, as it allows to obtain a surface 

layer with the desired properties, which can be controlled by using various process parameters. So far, 

anodic oxidation has been performed most often in acid solutions. The aim of the work was to evaluate 

influence of anodic  oxidation parameters to corrosion resistance of titanium alloy, which was 

performed in a new worked out type of alkaline bath. The impact of voltage and hydrodynamic 

conditions was investigated.  

Before anode oxidation the surfaces of Ti6Al4V alloy were ground and sandblasted. The samples 

were divided into two groups due to the applied hydrodynamic conditions: mixing or no mixing 

of the solution. For each group, the oxidation was carried out at four voltages: 40 V, 60 V, 80 V and 

95 V. The scope of the research included macroscopic observations of the surface, roughness 

assessment and potentiodynamic tests in Ringer's solution.   

The results obtained in the work shows the influence of anodic oxidation parameters on the 

parameters describing the corrosion resistance of the Ti6Al4V titanium alloy. The research clearly 

proves the beneficial effect of the passive layer created during anodic oxidation on the corrosion 

resistance of the Ti6Al4V alloy. For the anodically oxidized samples, an increase in the value of the 

corrosion potential and a decrease in the current density in the passive range were observed. 

In addition, an increase in the corrosion potential and polarization resistance was observed with 

the increase in the voltage range of 40 V - 80 V. Moreover, investigations showed that mixing the 

solution during anode oxidation process improved corrosion resistance with reference to process 

carried on in different hydrodynamic conditions. Based on the results, oxidation at 80 V in a mixed 

bath was selected as the most favorable process parameters. 


