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Cladding bio—ceramic coatings of low SiO,—HA on the surface
of titanium alloy
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Abstract: The bio—ceramic coatings containing low silicon was synthesized on TC4 titanium alloy pre—
coated HA and SiO, powder by laser cladding with continuous wave CO, laser. Microstructure
morphology, composition and phase distributions of the composite coating were investigated respectively
by scanning electron microscopy (SEM), X —ray energy —dispersive spectroscopy (EDS), X —ray
diffractometer(XRD). The bioactivity of coating was investigated preliminarily in the simulated body fluid
(SBF). The corrosion behavior of the coating in the SBF was studied by the potentiodynamic scanning of
electrochemical corrosion. The results show that the low silicon content bio—ceramic coating was well
metallurgical bonded with TC4 titanium substrate. The corrosion potential of cladding layer was improved
84.4 mV compared with substrate in SBF, the corrosion current density decreased by about 6 times
compared with base material, large amount of bone like apatite was deposited on the surface of the
composite coating in SBF after seven days, which show well corrosion resistance and excellent biological
activity.
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Fig.1 Cross section micrograph of laser cladding coating
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Fig.2 XRD pattern of laser cladding coating
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Tab.1 EDS analysis of the middle coating

(Atom fraction)

Test position Ti Ca P Si (6]
013 79.40% - 0.42%  0.07%  20.11%
014 61.98%  0.64% 1.02%  0.18%  36.18%
015 87.46% - 11.8%  0.72% -
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Fig.3 Line scanning EDS pattern of cross section of coating
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Fig.4 Potentiodynamic polarization curves of

the substrate and the coating
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Tab.2 Fitting results of polarization

curves of sample

Sample E../V I/ MA - cm™
TC4 -0.329 41 1.401 9E-04
Si—-HA -0.245 07 2.189 6E-05
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(b) Coating soaked for 3 d
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Fig.5 SEM morphology of the coating after soaking
in SBF for different days
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Fig.6 Line scanning EDS pattern of coating surface
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Fig.7 XRD of coating surface after soaking in SBF
for 3d,7d and 14 d
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Tab.3 Energy spectrum data of bio—ceramic
coatings containing Si after

soaking in SBF

Position Ti Ca P (6]
06 0.59 21.55 0.34 77.52
07 - 43.23 14.12 42.65
08 - 14.62 9.41 75.97
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