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Fig.1 SEM micrographs of the fluorine conversion film on

magnesium alloy: (a) surface and (b) cross section
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Fig.2  Surface micrograph of the sample after Ca(OH)

immersion
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Table 1 Chemical composition of the marked areas in Fig.2b

(at%o)
Spectrum F Mg Ca O
Spectrum 1 49.05 10.57 13.74 26.64
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Spectrum 2 48.75 3.66 14.21 33.39 cross-section (b~e) of the sample after Ca(OH)
Spectrum 3 16.25 1.21 16.81 65.73 immersion
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Fig.3 SEM micrograph (a) and chemical composition of
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Fig.4 SEM micrograph of the coating on HF-treated magnesium

alloy after electro-deposition
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Fig.5 SEM micrographs of the electro-deposited coating on the
surface of Ca(OH), immersed sample
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Fig.6 SEM micrographs of electro-deposited coating after

alkali-heat treatment
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Table 2 Chemical composition of the marked areas in Fig.4

(at %)
Spectrum F Mg 0o P Ca
Spectrum 1 65.96 25.95 7.38 0.61 0.10
Spectrum 2 9.97 74.47 8.33 7.23

# 3 [& 5b 0 6b FARXBA S S

Table 3 Composition of the marked areas in Fig.5b and
Fig.6b (at%o)
Spectrum (0] P Ca F Mg

Fia.5b Spectrum1 31.047 418 1350 38.40 13.90
9. Spectrum 2 85.24 8.21 6.54
Fig.6b Spectrum1l  37.07 434 2143 36.36 0381

Spectrum2  66.60 11.90 21.50
Spectrum 3 60.05 15.60 24.35
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Fig.7 SEM micrograph (a) and chemical composition of cross-
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Fig.9 FT-IR spectra of the Ca-P coatings before (a) and after (b)

the alkali-heat treatment
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Fig.8 XRD patterns of the electro-deposited coatings: (a) unpre-
soaking, (b) pre-soaking in Ca(OH);, and (c) after
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Calcium Phosphate Coatings Prepared by Electrochemical Deposition on Fluoride-treated
Magnesium Alloy

Zhang Chunyan*?, Cai Chunrui', Liu Xinpeng®, Wang Jia®
(1. Chongging University of Technology, Chongging 400054, China)
(2. Chongging Municipal Engineering Research Center of Institutions of Higher Education for Special Welding Materials and
Technology, Chongging 400054, China)

Abstract: To improve the corrosion resistance and biocompatibility of magnesium alloys, Ca-P coatings were fabricated on the fluoride-treated
AZ31 magnesium alloy by electrochemical deposition. Before the electrochemical deposition, the fluoride-treated AZ31 alloy was immersed in
Ca(OH), solution to modify the surface of the fluoride conversion film. The morphology of the coating was investigated by SEM, the
composition by EDS and the structure by XRD as well as FTIR. The results show that an MgF, conversion film with micro-pores is formed on
AZ31 alloy through the fluoride treatment. After soaking in Ca(OH),, a CaF, film with micro/nano pores is formed on the fluoride-treated
surface, which is advantageous to the nucleation of calcium phosphate. The Ca-P coating deposited on Ca(OH),-immersed sample is more
uniform and compact than the untreated one. The coating is composed of flake-like crystals of brushite (DCPD, CaHPO,4 2H,0) with about 70
um in length and 30 um in width and converted to hydroxyapatite (HA) coating which is covered by villous deposition after alkaline-heat
treatment.

Key words: fluoride-treatment; magnesium alloy; electro-chemical deposition; HA coating; biomaterials
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