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Analysis and Assessments on Topography of Pure Titanium Implant Surface
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Abstract; [Objective] To get the rough and bioactive compound titanium-based implant surface by micro-arc
oxidation treatment, and analysis and assessments on topography of it. [Methods] The pure titanium implant was
treated by micro-arc oxidation. Then the microstructure, roughness, surface energy, thickness, composition and

structure of the coating surface were investigated with X-ray diffraction (XRD), scanning electron microscopy

(SEM),X-ray photoelectron spectroscopy (XPS)techniques and energy dispersive electron probe (EDX).
[Results] The results indicated that the ceramic coatings obtained by new MAO technology were rich in
calcium and phosphorus elements, in which the Ca/P and Ca/Ti atom ratio were 1.73 and 0.67. The coatings,
which had gradient structure of porously outer layer and densely inner layer, were mainly composed of rutile and
anatase, and the elements of calcium and phosphorus existed in the form of perovskite, caleium phosphate and
amorphous phosphates. The bonding power between the ceramic coating and substrate was high (64.5 + 2.2)MPa.
[Conclusion] We can get the rough and bioactive compound oxide film with rich calcium and phosphorus,
multilevel porous structure, higher'sulface energy, connect strongly with the titanium substrate through micro-arc
oxidation treatment.
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Fig.1 The surface of micro-arc oxide film { x 2 000)

B2 SRR

Fig.2 Side scan of micro-arc oxide film( x 2 000)
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Fig.3 The surface spectroscopy of micro-oxidation

samples
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Fig.4 The line scanning element map of oxide film

along depth direction
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Fig.5 X-ray diffraction patterns of the micro-oxidation

sample’s surface
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