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Preparation of Co-YSZ/HAp Nano-composite Coating on Ti Substrate

by Electrochemical Method
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(*Deptement of Materials Science and Engineering, Department of Chemistry, Xiamen University, Xiamen 361005, P. R. China)

Abstract Co-YSZ/HAp nano-composite coating and nano-HAp single coating were deposited on Ti substrate using
the combination of electrocodeposition and electrophoretic deposition, and electrophoretic depositions, respectively.
Surface and cross section morphologies of the coatings were observed by scanning electron microscope. Element
distribution and crystal phase of the coatings were analyzed by energy dispersive spectrum and X-ray diffraction. The
adhesive strength of the coating and Ti substrate was determined by shear strength testing. The results indicate that the
adhesive strength of Co-YSZ/HAp nano-composite coating and Ti substrate is higher than that of nano-HAp single
coating and Ti substrate. It shows that Co-YSZ as an interlayer reduces the mismatch of the thermal expansion

coefficients between HAp and titanium and Co-YSZ/HAp nano-composite coating has better mechanical properties.
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Fig.1 A schematic diagram of shear strength testing
of the coating on metal substrate
HAp: hydroxyapatite
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SEM images of the surface morphology of

Co-YSZ codeposition coatings at different
current densities

(a) 10 mA cm'? (b) 30 mA cm?
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Fig.3 SEM images of the surface morphology of Co-YSZ/HAp nano-composite coatings before and
after sintered at different temperatures
(2) unsintered; (b) 800 ; (c) 850 ;(d) 900
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Fig.5 SEM image of the cross section morphology of
Co-YSZ/HAp nano-composite coating after

Fig.4 XRD patterns of the surface of Co-YSZ/HAp sintered at 850

nano-composite coatings

a) HAp; b) interface between HAp layer and Co-YSZ layer;
(a) unsintered; (b) sintered at 850

c) Co-YSZ layer; d) interface between Co-YSZ layer and Ti
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Fig.6 EDS patterns of the cross section of Co-YSZ/HAp nano-composite coating after sintering at 850
a) HAP; b) interface between HAp layer and Co-YSZ layer; c) Co-YSZ layer; d) interface between Co-YSZ layer and Ti substrate(as shown in Fig.5)
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