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Fig.1 SEM images of coatings at different micro-arc oxidation
impulse frequencies: (a) 400 Hz, (b) 600 Hz, (c) 700 Hz,
and (d) 900 Hz
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Fig.2 XRD patterns of coatings at different impulse frequencies:
(a) 400 Hz, (b) 600 Hz, (c) 700 Hz, and (d) 900 Hz
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Fig.3 Effect of impulse frequency on porosity of MAO coating
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Fig.4 Effect of impulse frequency on friction coefficient curve:
(a) 400 Hz, 2.08%; (b) 600 Hz, 4.04%; (c) 700 Hz,
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Fig.5 Effect of impulse frequency on corrosion resistance:
(a) untreated Ti6AIl4V, (b) 400 Hz, (c) 600 Hz, (d) 700
Hz, and (e) 900 Hz
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Effect of Impulse Frequency on Microstructure and Properties
of MAO Coatings of Biomedical Titanium Alloy

Yu Jing, Wu Lianbo, Ma Weihong
(Changchun University of Technology, Changchun 130012, China)

Abstract: Micro-arc oxidation coatings on biomedical titanium alloys were fabricated in an aqueous solution of Na,SiO; at different
impulse frequency. The morphology, phase composition, wear resistance and corrosion resistance of the MAO coating were studied by
scanning electron microscope (SEM), X-ray diffractometry, CETR UMT Multi-Specimen Test System and IVIUM Electrochemical
Workstation. The results show that the MAO coating has a large number of micropores and it is mainly composed of anatase and rutile
TiO,. Within the experimental impulse frequency range, the porosity of the MAO coatings increases first, and then decreases with the
frequency increasing; however, the average pore size decreases first, and then increases. The thickness of coatings decreases with the rising
of frequency. When the frequency is kept at 700 Hz, the surface morphology is smooth and micropores of the MAO coating are distributed
homogenously, the porosity reaches the maximum value 11.04%, and the average pore size reaches the minimum value 0.86 um;
meanwhile the best wear and corrosion resistance is obtained.

Key words: biomedical titanium alloy; micro-arc oxidation; impulse frequency; surface morphology and phase composition; wear and

corrosion resistance

Corresponding author: Yu Jing, Master, School of Material Science and Engineering, Changchun University of Technology, Changchun

130012, P. R. China, Tel: 0086-431-85716421, E-mail: xiayutian-198@163.com



