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Fig.1 Coating thickness-corrosion rate with different compositions:
(a) Ca (Ac)2, (b) (NazPOs)s, and (c) NaH,PO,
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Fig.2  Surface morphology of the coatings with different
concentration of Ca(Ac)2: (a) 0.24 g/L, (b) 0.31g/L, and
(c) 0.40 g/L
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Table 1 Data of porosity-roughness-thickness variance of the

coatings
... Concentration/ Porosity/ Roughness/ Thickness
Composition gli? % pm variance
0.24 14.1 1.64 2.26
Ca(Ac), 0.31 13.1 1.68 0.90
0.40 154 1.22 0.27
0.47 15.2 121 0.72
0.94 154 1.22 0.27
(NazPOs)s 1.41 14.1 121 0.45
1.88 11.2 1.24 0.65
0 7.6 1.43 1.98
0.55 14.7 0.45 0.52
NaHzPO, 0.83 10.0 171 1.82
1.10 154 1.22 0.27
Optimized - 14.7 0.45 0.52

R2 FUESTEIRESGEZERE Ca/P Lt
Table 2 Ca/P ratio of the coatings with different compositions
Content/at%

i . -1
Composition  Concentration/g 1 —a__ P Ca/P
0.24 3.79 1042 0.36
Ca(Ac). 0.31 510 10.48 0.49
0.40 286 725 0.39
0.47 194 626 031
(Naz;PO3)s 0.94 286 725 0.39
1.41 189 9.08 0.21
1.88 232 933 025
0 784 729 1.08
NaH,PO, 0.55 511 814 0.63
0.83 542 931 058
1.10 286 725 0.39
Optimized - 511 8.14 0.63
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Fig.3  Surface morphology of the coatings with different
concentration of (NazPOs)s: (a) 0.94 g/L, (b) 1.41 g/L,
(c)1.88 g/L, and (d) 0.47 g/L



%10 ¥

YOS AR REAL > X EE S S MAO LW IR R R K R - 2579 -
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(0.0412 g/m* ), Ca/P {HE75/(0.31). [HBLLL Ca/P
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2R FE BARANE (23.9 um), {HJE bhid % £ 11 (0.0312
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Fig.4  Surface morphologies of the coatings with different
concentration of NaH,PO,: (a) 0.55 g/L, (b) 0.83 g/L,
()1.10 g/L, and (d) 0 g/L
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0.63(Ca:5.11 at %. P:8.14 at %). K 6 NIEZE L “ -k
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B E N H B, BAEFR T Ca R T ENRS.

B 7 A ORI 2 1) XRD 745 3,
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0.0312 g/m? h, HAK T Hr A A Ak I Z () )5 ik =
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Fig.5 SEM image of the optimized coating surface
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Fig.6 Point scanning data in (a) and out of (b) the micropore
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Fig.7 XRD pattern of MAO coating
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JEd /N (17.1 pm), (HJEJE T 2N (0.27), &AL
EWE RS, MOL R R, CRREIRE
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HARK (2.26), HUbiif ik )M 2. Bk, R
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i il A s T R — SNk 2 0.55 g/L B, BRI
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Fig.8 Sketch of inhomogeneous coatings

60H +[Ca,(PO3)s]* +4Ca**=3Ca,P,0,+3H,0  (3)
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Influence of the Ca- or P-containing Electrolyte Compositions on Properties of
Micro-arc Oxidation Coatings Fabricated on Mg Alloy

Xu Lei, Wang Zexin, Du Cuiling, Chen Jing, Lu Sheng
(Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract: Micro-arc oxidation was conducted on AZ31 Mg alloy under CC mode by single variable experiments to improve its corrosion
resistance and bio-activity. The microstructure, Ca/P ratio and corrosion rate were studied to investigate the influence of the Ca- or
P-containing compositions on the coating. Furthermore, the properties of the optimized coating were studied. The results reveal that Ca/P
ratio depends on the concentration of Ca(Ac),, (Na2POs)s and NaH,PO,. With the increase of Ca(Ac),, the coating thickness decreases, but
it becomes more uniform; while (Na;PO3)¢ has little effects on surface morphology or coating thickness. The content of P increases with
(NazP0Os)s. The more NaH,PQ,, the bigger the pore size and the smaller Ca/P ratio. The optimized coating possesses a flat and compact
surface covered by micropores with diameters of about 10.7 um and there are microcracks. And the coating phases are mainly MgO, Mg
and a small amount of Ca,P,0; and SiO,, which make the coating harder and more resistant to corrosion. The coating roughness Ra is
0.4482 um and the wetting angle is 42.65°, which are good for cells to adhere to and grow on.
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