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Preparation and Degradation of Ca-P Bio Coating on Mg-Li Alloy by Micro Arc
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Abstract: Mg-Li alloy was prepared by melting, and then Ca-P coating was prepared on the surface of Mg-L1i alloy by
micro arc oxidation. AFM and XPS analysis reveals that the coating surface presents porous structure with uniform
roughness distribution. The root mean square deviation of profile is 287 nm, and the arithmetic average deviation of
contour is 213 nm. The peak formed by 2p orbital of Ca is Ca;(PO,),, and that of P is Mg;(PO,), and Ca;(PO,),. The
average microhardness is 796 HV,, when the current density is 6 A/dm*. Simulated body fluid was prepared to test the
degradation of Ca-P coating. The results indicate that the initial pH of Ca-P coating is increased at first and then
decreased to 8.2 and remains stable. The corrosion rate is increased firstly and then decreased sharply to 0.15 mg/(cm?*-
d) and remains stable. Electrochemical corrosion results reveal that the self corrosion potential is ( —1.7140.09) V
with the content of Ca-P coating of 30% , and the self corrosion current density is (1.9340.90) X 10 *A/cm”.
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Tab.1 Content of the simulated body fluid

/(g LD

NaCl KCl CaCl, MgCl-6H,0  NaHCO,
8.122 0.248 0.307 0.316 0.350
aH/(g L D
RE At : 1.0M-HCI
K,HPO,- 3H,0 Na,S0, Tris
0.235 0.067 6.106 3.0 mL
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Fig.1 Surfacial and sectional morphologies of film layer
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Fig.2 3D morphologies of Ca-P coating
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Fig.3 XPS spectrum of Ca-P coating
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Fig.5 Bonding strength of Ca-P film with different contents and

substrate
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Fig.6 Relationship of current intensity with microhardness of Ca-

P coating
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Fig.7 Relationship of pH value of the coating with time
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Fig.8 Relationship of corrosion rate of the coating with time
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Fig.9 Microstructure of coating after corrosion test in simulated
body fluid
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Tab.2 Electrochemical corrosion results of specimens
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Ca-PIRJZ(30%) —1.7140.09 1.93+£0.90
Ca-PURJZ(50%) —1.64+0.08 1.984-0.80
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Fig.10 Dynamic polarization curves of specimens
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