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Effect of Deposition Time on the Corrosion Resistance of Ca-P Coating on
the Surfaces of Mg-based Alloy Prepared by Electrodeposition Method
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ABSTRACT: Objective Magnesium alloy possesses a good potential application in the biomedical filed, to overcome its
overly rapid degradation speed in human environment, a protective coating with good biological compatibility should be depo-
sited on the surface of magnesium alloy. Methods Ca-P bioactive coatings were prepared on the surface of AZ91D magnesium
alloy by electrodeposition method. The deposition conditions were: 0.1 mol/L of Ca (NOs),, 0.06 mol/L of NH,H,PO,4, pH=4.5,

deposition voltage 2 V, and deposition time 1 h, 2 h, 3 h, 4 h, respectively. The phase structure, microstructure and chemical
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composition of Ca-P coating were analyzed by XRD and SEM/EDS, and the polarization curves of Ca-P coating in Hank’s solu-

tion were tested. Results The results showed that DCPD coating was prepared on the surface of magnesium substrate by elec-

trodepositon. The microstructure changed obviously with time and when the deposition time was 3 h, the particle size of the

coating surface was the most uniform and fine, and the Ca-P ratio was 1.324. Polarization curve results showed that when the

deposition time was 1 h the coating had produced protection for magnesium substrate. The corrosion voltage showed an in-

creasing trend with prolongation of time, but the corrosion current reached the lowest. The corrosion potential of the coating was

increased by 180 mV, and the corrosion current density was decreased by 3 orders of magnitude compared with the magnesium

matrix. Conclusion The corrosion resistance of Ca-P coating was the best when the deposition time was 3 h in this paper.
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Tab.1 Composition of calcium and phosphorus coatings with different deposition time

t/h Mg/% Ca /% O/% P/% N/% Ca/P
1 0.58 23.10 50.38 20.71 5.24 1.115
2 0.74 24.93 49.25 20.04 5.04 1.244
3 0.57 24.95 50.43 18.85 5.20 1.324
4 0.59 24.97 51.59 19.52 3.33 1.279
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Fig.3 Composition diagram of calcium and phosphorus coatings with different deposition time
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Tab.2 Fitting data of polarization curves

Time/h Eeon/V Jeore /(A + cm™?)
0 -1.53 5.96x107
1 -1.43 5.31x107
2 -1.39 1.52x107
3 -1.35 3.58x10°®
4 -1.31 9.32x10°
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