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Thin oxide films produced by Plasma Electrolytic oxidation (PEO) provide good

biocompatibility to Ti-alloy implants provided that the coating chemistry and

morphology are carefully optimised. Microstructure and surface state of Ti alloys can

influence the PEO coating growth; however the effect is not fully understood. The aim

of the study is to provide a better understanding of the electrochemical response from

commercial pure titanium (cp-Ti) and Ti-6Al-4V alloy substrate during PEO process in

calcium acetate and sodium orthophosphate based electrolyte using cyclic

voltammetry (CV). Typical CV curve can be described in 3 stages according to the

applied voltage. Stage I (0-250V), a small peak at low current response representing

the anodic dissolution reaction of the natural oxide layer. The current response

increases steadily in stage II (250-450V) indicating micro-arcing, and it increases

significantly at stage III (>450V) indicating arcing. Comparison of CV curves indicates

that the electrochemical processes occurring on the surface of cp-Ti at the potentials

of micro-arcing are irreversible while the current over-shooting observed in the

reverse scan for Ti-6Al-4V substrate indicates corresponding process is reversible.

The resulting coatings were characterized by SEM, EDX, XRD and surface

profilometry. Preliminary results suggest calcium acetate based electrolyte is suitable

for the PEO processing of cp-Ti substrate as it provides irreversible changes in the

electrochemical system. Coatings formed in this electrolyte on cp-Ti have desirable

coating properties in terms of HA crystallinity on the coating and uniformly porous

surface morphology. Meanwhile coating formed on Ti-6Al-4V substrate revealed a

dense surface layer with no evidence of crystalline HA phase.
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