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Effect of Thermal Treatment on Microplasma Sprayed HA Coating

ZHAO Qiu-ying, HE Ding-yong, LI Xiao—-yan, JIANG Jian—-min
(College of Materials Science and Engineering, Beijing University of Technology, Beijing 100124)

Abstract: Hydroxyapatite (HA) is widely used as surface coatings on biomedical metallic implants because of its good
bioactivity. HA coatings were deposited onto Ti-6A-14V substrate by microplasma spraying (MPS) in this research. The effect
of heat treatment on the phase and surface morphology of HA coatings is discussed by scanning electron microscopy (SEM),
X-ray diffraction (XRD), and fourier—transform infrared (FTIR) analysis. The results from the present investigation suggest
that the crystallinity of MPS coatings increase with temperature rising, with the amorphous phase and impurities convert to HA
after heat treatment. Meanwhile, OH™ and PO, have resumed their integrity at the same time. High heat treatment temperature
may cause surface crack and defect easily as well as hydroxyl miss out and HA decomposition. It may be suitable to keep at
600~700 C for 3 hours for HA coatings.
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Table 1 Microplasma spray parameters

H HL iR BB R
Sample No. /A D/mm Q/L'min?
1 35 70 0.8
2 50 70 0.8
3 60 80 1.0
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Table 2 Heat treatment condition of MPS coatings
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Fig.3 X-ray diffraction spectra of HA coatings after heated
at 750 ‘C with different times
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Fig.4 X-ray diffraction spectra of HA coatings after heated
3 hours at different temperature
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Fig.5 FTIR spectrum of No.1 coating after different heat
treatment temperature at 550 °C and 750 °C

Fig.6 SEM image of surface morphology of No.2 HA coatings (a) as—sprayed coating; (b), (c) and (d) were coatings under heat

treatment for 1 h, 2 h, and 3h respectively
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Fig.7 SEM images of surface morphology of No.2 HA coatings (a) heat treatment of 750 °C for 1 h (b) and (c) heat treatment

of 750 °C for 2 h
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