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ABSTRACT: The wok aims to prepare fluoridated hydroxyapatite (FHA)/calcium silicate (CS) composite coatings on Ti sub-
strate by suspension plasma spraying technique. The phase compositions, microstructure and morphology of FHA/CS composite
coatings were examined by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), scanning electron mi-
croscopy (SEM) and energy dispersive spectrometer (EDS), respectively. The corrosion behavior and bone-like apatite forming

ability of the composite coatings in simulated body fluid (SBF) were studied by potentiodynamic polarization test and bioactiv-
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ity test. The chemical stability of the composite coatings was assessed by evaluating the release of Ca®" ions with inductively

coupled plasma spec-trometer (ICP). The adhesion strength of the composite coatings was characterized by scratch test. The

coating prepared by SPS had a rough surface and lamellar structure. FHA and CS distributed homogeneously in whole coating

with a good crystallization. The critical load of the composite coatings reached 111.43 N, which was 62.5% higher than that of

single FHA coatings. Compared with the pure titanium, the coating samples showed a high corrosion potential (E.,;) and low

corrosion current density (J.o). The bone-like apatite was formed on the surface of the composite coatings soaked in SBF for 3

days. The ICP examination showed that Ca®* ion release rate of the composite coatings was lower than that of the single CS

coatings. FHA/CS composite coatings prepared on pure titanium possesses high corrosion resistance, excellent bioactivity as

well as strong bonding to Ti substrate. The presence of FHA component in the composite coatings is beneficial to improve the

chemical stability of coatings.

KEY WORDS: fluoridated hydroxyapatite; calcium silicate; suspension plasma spraying; chemical stability; adhesion strength;

in vitro bioactivity
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Tab.1 Suspension plasma spraying parameters

Plasma gas Ar/ Plasma gas Hy/ Spray distance/  Liquid flow rate/ Atomization
Power/kw Current/A (L-min™") (L-min") mm (mL-min ") pressure/MPa
45 700 40 7 37 38 1.2
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Fig.3 SEM images of the cross-section of as-sprayed F5C5 coating and EDS mapping of element distribution
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Fig.4 SEM image of as-sprayed F5CS5 coating surface
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Fig.5 Potentiodynamic polarization curves of as-sprayed
coatings and pure Ti in SBF solution
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Tab.2 Corrosion parameters of different samples

Samples Jeor/(LA-cm ™) Econ(vs. SCE)/V
Pure Ti 1.850 -0.395
F5CS coating 0.305 0.004
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Fig.6 Surface morphology of samples immersed in SBF solution for 3 d
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