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Microstructure and its wear property of micro-arc oxidation
coating on biomedical titanium alloy

WANG Yan-ling, HUI Song-xiao, YE Wen-jun, MI Xu-jun

(General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The coating prepared by micro-arc oxidation (MAO) on biomedical titanium alloy was investigated. The
surface morphology and chemical composition of MAO coating were analyzed by X-ray diffractometry and scanning
electron microscopy (SEM). The anti-wear property of the coating was measured through small amplitude oscillatory
reciprocating friction and wear test. The results show that the MAO coating has some micropores with different
dimensions and the inner layer of the coating is denser compared with the outer layer. The composition of the coating
comprises majority of rutile TiO, and amorphous phase SiO,. A fraction of the composition is anatase TiO,. The
preliminary friction coefficient of the coating decreases from 0.7 to 0.1. The micro-arc oxidation treatment improves the
anti-wear property of the titanium alloy.
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Fig.1 Surface morphologies of MAO coating at different magnifications
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Table 1 Chemical compositions of MAO coating in Fig.3
Mass fraction/%
Point
Na Si K Ti Nb Zr
1 - - - 60.2 34.7 4.8
2(b) 2 - 340 - 400 237 18
- 32.5 1.7 40.0 23.7 1.5
2(¢c) 30° 2(d)
4 53 43.8 10.2 26.0 13.6 -
2(c) 2(c) (d)
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Fig.2 Original cross section morphologies of MAO coating at different magnifications
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Fig.3 Cross section morphology of MAO coating 027 (b)
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Fig.4 XRD pattern of MAO coating
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Fig.5 Change of fraction coefficient with time of matrix (a)
and MAO coating after polishing (b)
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Fig.6 Worn-out depth curves of matrix and MAO coating:
(a) Matrix; (b) MAO coating
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