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Effects of calcium-containing electrolytes on property of
anodic coatings obtained by micro arc oxidation on Mg-1.0Ca alloys
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(1. College of Electro-mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Materials and Electromechanics, Jiangxi Science and Technology Normal University,
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Abstract: Four kinds of calcium salts were separately added into a base solution of 6 g/L NaOH and 15 g/L sodium
phytate, and their influences on the property of anodic coatings formed on Mg-1.0Ca alloys were investigated. The
surface morphologies, chemical compositions and structures were characterized by scanning electron microscopy (SEM),
energy dispersive spectroscopy (EDS) and X-ray diffractometry (XRD). The dropping test and potentiodynamic
polarization tests were applied to evaluate the corrosion degradation rate of anodic coatings. The results demonstrate that
CaCOs; can slightly increase the calcium content. The coating thickness increases from 3.4 pm to 8.8 pm and the coating
porous uniformity of anodic coatings is obviously improved. The dropping test and potentiodynamic polarization curve
analysis shows that CaCO; can significantly improve corrosion resistance of the anodic coatings. The drop time is
extended from 75 s to 116 s, and the self-corrosion current density is reduced from 3.898 pA/cm? to 1.473 pA/em?, while
the corrosion potential is improved from —1.538 V to —1.465 V.
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Fig. 1 Effects of different calcium salts on coating thickness

and dropping time
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Fig. 2 Surface morphologies of anodic

coatings obtained in electrolyte systems
with different calcium salts on Mg-1.0Ca:
(a) Base solution; (b) Ca(OH), system;
(c) CaCOs system; (d) Ca(H,POy), system;
(e) Ca(CH3COO), system
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Fig. 4 XRD patterns of anodic coatings obtained in
electrolyte systems with different calcium salts on Mg-1.0Ca:
(a) Base solution; (b) Ca(OH), system; (¢) CaCO; system; (d)
Ca(H,P0Oy,), system; (e) Ca(CH;COO), system
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Fig. 5 Polarization curves of anodic coatings obtained in

electrolyte with different calcium salts on Mg-1.0Ca
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Table 1 Parameters of potentiodynamic polarization curves of
anodic coatings obtained in solutions with different kinds of

calcium salts on Mg-1.0Ca

Electrolyte Ocor/ V Jeord (MA-cm 2)
Base solution —1.538 3.898
Ca(CH;COO0), system —1.523 5.252
CaCQ;j; system —1.465 1.473
Ca(OH), system —1.480 3.022
Ca(H,POy,), system —1.448 2.417
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