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Magnesium and its alloys have been considered as promising biomaterials due to

their good biocompatability and mechanical properties. However, their application in

biomedical area has been inhibited by their poor corrosion performance in the

physicological environment. Fortunately, plasma electrolytic oxidation (PEO) provides

an option to solve such problem by applying a protective coating on the sample

surface. PEO treatment can be conducted using various current regimes including

direct current (DC), unipolar pulsed DC and bipolar pulsed DC. Generally, pulsed

current regime proveds a better control over the process and correspondingly the

coating exhibit better corrosion performace compared with those produced under DC

condition. Negative biasing in the bipolar pulsed PEO process significantly affects the

process and resulting coating characteristics. However, it is still unclear how the PEO

process of Mg is affected by the negative biasing. The interdependence of the

electrolyte composition, substrate type and pulsed current parameters (current

density, frequency, duty cycle) makes the situation more complex.

In the present study, PEO coatings are produced on cp magnesium under bipolar

pulsed DC condition with different negative biasing amplitudes in an optimised

biologically friendlly electrolyte (2g/L Ca(OH)

2

+12g/L Na

3

PO

4

.12H

2

O). The PEO

processes are studied by characterising the corresponding electrical transients. The

coating morphology and phase composition are characterised using scanning electron

microscopy and x-ray diffraction methods, respectively. In vitro corrosion performance

of the coatings is studied using electrochemical methods in a simulated body fluid at

37

O

C. The influence of the negative biasingon the PEO process and final coating

properties is discussed. Unlike the widely reported benefical effects of the negative

biasing, it is found that detrimental effects are induced to the coating, which may be

attributed to hydrgoen liberation at the coating/substrate interface during the negative

biasing cycles.
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