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Electrochemical Preparation and Performance

of Biological Ceramic Film on Titanium Alloy
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[ Abstract] The optimum technique of micro-arc oxidiation for preparing biological activity ceramic film on titani-
um in an environment-friendly electrolyte was confirmed by orthogonal design. The result shows that the optimum condi-
tion of micro-arc oxidation process is as follows: 5g/L of magnecate, 40g/L of silicate, 5g/L of additive, 165 mA/cm’
for oxidation current density, 35 °C for solution temperature and it can obtain 6 ~10pm grey and smooth coating for 30
min oxidation. The coating contains abundant anatase and a little magnesium titanate, and exhibites ceramics perform-
ance. A large number of porous with uinform diameter distributes throughout the coating, which exhibites a certain extent
coarseness. The oxidation film has better hydrophilicity than titanium matrix in the bionic solution. Apatite with biologi-
cal activity can form on the oxidation film when the oxidation film is soaked in a saturated solution of calcium and phos-
phorus.
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Figure 1 Schematic layout of the MAO anodizing equipment for Ti alloys
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Table 1 Factors and levels of orthogonal test

K% Mg*/(g-L™') Si0*/(g-L') J/(mA-em?) 4/

1 5 30 125 25
2 7.5 40 165 35
3 10 50 205 45
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Table 2 Results of orthogonal test

w50 (S;-)BL-‘/) A Al
1 5 30 125 25 38.5 4.8
2 5 40 165 35 38 11
3 5 50 205 45 37.1 4.5
4 7.5 30 165 45 24.4 2.6
5 7.5 40 205 25 29.7 3.5
6 7.5 50 125 35 26.2 3.0
7 10 30 205 35 43.8 8.2
8 10 40 125 45 37.6 6.4
9 10 50 165 25 28.6 3.9
K1  36.833 35.567 34,100 32.267
W K2 26.767 34. 067 29.300 34.967
ﬁ K3  36.667 30. 633 36.867 33.033
iR 10. 066 4.934 7.567 2.700
54 1 1 3 2
K1 6.767 5.200 4,733 4. 067
K2 3.033 6.967 5.833 7. 400
g K3 6.167 3. 800 5. 400 4. 500
R 3.734 3.167 1. 100 3.333
54 1 2 2 2
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Figure 2 The SEM Micrographs of microarc oxidation film on Ti alloy
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Figure 3 X-ray diffraction spectrum of microarc oxidation film on Ti alloy
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Table 3 The hydrophilicity of different samples

S 4li7K/mm SCS/mm SBF/mm
Ti 4 3.0 3.73 3.76
SCHERL11] BE5 3.1 3.7 4.2
ARG SR 3.2 3.83 7.4
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Figure 4 The SEM micrographs of sample
soaked in SCS solution for 21 days
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Figure 5 The SEM micrographs of sample
soaked in SBF solution for 21 days
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Figure 6 EDS analysis of sample soaked in SBF solution for 21days
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Table 4 Chemical composition of film
soaked in SBF solution for 21 days

I3 R P/% Ca/% Mg/ %
A4k 0.59 e 0.23
okt 0.83 0.65 0.42
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Table 5 Chemical composition of film
soaked in SCS solution for 21 days

3 H K38, P/% Ca/% Mg/ %
TCUTR R 0.84 1.65 0.24
AU 28.1 23.26 0.68
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