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Structure and composition of titanium oxidation coating with different micro-arc oxidation time

Wang Lei', Yan Feng-ying?, Chen Jian-zhi®

Abstract

BACKGROUND: Electrolyte, electronic parameters and time are three main factors in a micro-arc oxidation experiment,
influencing the overall implant properties.

OBJECTIVE: To observe the effect of micro-arc oxidation time on the morphology, structure and composition of implant
coating.

METHODS: The oxidation coating was prepared on titanium surface by using micro-arc oxidation technique in aqueous
electrolyte solution containing calcium acetate monohydrate and sodium phosphate monobasic dihydrate. By changing
the micro-arc oxidation time, microstructure changes were detected on the surface of titanium.

RESULTS AND CONCLUSION: The coatings were rough and porous. The longer oxidation time, the thicker coating,
the larger diameter of porous, but the fewer porous numbers. As the treatment time increased, the surface roughness of
micro-arc oxidation specimens increased, meanwhile the content and proportion of elements Ca and P was increased
in the coatings. Therefore, the treatment time is an important factor in micro-arc oxidation technology, especially for the
microstructure on the coating surface. By controlling oxidation time in a certain value, the ideal oxidation coatings can
be acquired easily in the future, with good biological properties.

Wang L, Yan FY, Chen JZ. Structure and composition of titanium oxidation coating with different micro-arc oxidation
time. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(51): 9546-9550.
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Figure 1 Surface morphologies of micro-arc oxidation coatings
treated for different oxidation time (Scanning electron
microscopy, x1 000)
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Figure 3 Energy dispersive spectra of micro-arc oxidation
coatings treated for different oxidation time
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Table 1 Element composition of micro-arc oxidation (MAO)
coatings treated for different oxidation time (%)
MAO time (0} P Ca Ti
5 min 71.72 1.51 1.80 2497
10 min 71.77 2.38 3.38 22.48
15 min 73.42 417 6.62 15.79
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a: 5 min

b: 10 min

FIMHLRE W R, AR E L 5 R FE I RalE,
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+0.073 7) pmA115 min414(1.313 5+0.105 5) pm, J5
FENT B NF=35.75>F( 052,6=5.14, P2 [ 255 A
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Table 2 The surface roughness of micro-arc oxidation coatings

c: 15 min

Figure 2 Cross-sectional views of micro-arc oxidation coatings
treated for different oxidation time (Scanning electron
microscopy) (x2 000)

B2 N[ A I T P S I A A RS A8 T 1 4 i 852 ) ) (2 000)

treated for different oxidation time (um)
Specimen 5 min 10 min 15 min
1 0.695 1 1.0207 1.202 8
2 0.798 1 1.150 3 1.324 8
3 0.624 8 1.1425 14129
Xt 0.706 0+0.087 2 1.104 5£0.073 7 1.31354£0.105 5

There was a significant difference in the surface roughness of specimens

treated for different time (P < 0.05)
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Figure 4 The surface roughness of micro-arc oxidation coatings
treated for different oxidation time
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