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Study on Bioactivity of Plasma-sprayed Titania Coating
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Abstract: Titania coatings were deposited on titanium-alloy substrates by atmospheric plasma spraying
using nano TiOs powder as feedstock. Acid .and' alkali solutions were implied to modify the surface
of the as-sprayed titania coatings.” The bioactivity of titania coatings before and after modification
were investigated by simulated body fluid (SBF), tests in vitro. X-ray diffraction, Scanning electron
microscope, Fourier transform infrared spectroscope and Energy diffraction spectroscope were used to
investigate the microstructure and composition of titania coatings. The bonding strength and anti-
corrosion of titania coatings were also studied. The results indicate that the bonding strength between
titania coating and Ti alloy substrate is 40MPa. The corrosion resistance performance of titania coating
in SBF is better than that of Ti-6Al-4V alloy. The SBF tests show that the carbonate-containing
hydroxyapatite is formed on the titania coating surfaces which is treated by HoSO4 and NaOH. However,
no bone-like apatite is formed on the surface of as-sprayed titania coating. It is concluded that the

bioactivity of titania coating is improved greatly by chemical treatment.
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Fig. 1 Morphology of sprayed-dried TiO2 powder
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Table 1 Parameters of plasma spray

Parameter Value
Ar gas flow rate/slpm 40
Hs gas flow rate/slpm 12
Current /A 600
Voltage /V 70
Spraying distance/mm 100
Gun moving speed/mm-s ™" 9.6
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Fig. 2 Surface morphology of plasma-sprayed titania

coating
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Fig. 3 Cross sectional morphology of plasma-sprayed

titania coating
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