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Abstract Pulsed laser deposition is used to prepare hydroxyapatite (HA) thin films onto Ti6Al4V (TC4) substrate,
angle measurement

which is mainly composed of amorphous phase

and the influence of the annealing temperature on the microstructure and properties is investigated. The morphology,
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composition and microstructure of the HA films are detected by the scanning electron microscope (SEM), the energy
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X-ray diffraction and the Fourier transform infrared ( FTIR) spectroscopy,
The surface roughness and wettability are investigated separately by the profilometer and the contact
The experimental results demonstrat that the as-deposited film is compact and defect-free,
microcracks on the film.

After heat treatment, the film has a higher crystallinity and

roughness. and the ratio of Ca/P is closer to that of HA, and the surface becomes more hydrophilia compared with the
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bare substrate and the as-deposited one. However, the exorbitant annealing temperature (700 C) can result in
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Fig. 1 Surface morphologies of the films. (a) Unannealed; (b) annealed at 450 C; (c) annealed at 700 C
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Table 1 Surface EDS analysis of the target and the films (Atom fraction, %)

HA O Ca P Ti Al \% C Ca/P
Target 53.93 28.05 16.9 — — 1.12 1. 66
Unannealed 57.43 12.76 6. 66 17.93 2.52 1.82 0. 87 1.92
Annealed at 450 C 57.40 12. 84 7.09 18. 84 2.65 1. 04 0.14 1.81
Annealed at 700 C 59. 27 14. 48 8.27 13.32 3.63 0. 85 0.18 1.75
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Fig. 2 XRD patterns of the target and the films. (a) HA
target; (b) unannealed; (c) annealed at 450 C;

(d) annealed at 700 C
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Fig. 3 FTIR spectra of the target and the films. (a) HA
target; (b) unannealed; (c¢) annealed at 450 C;
(d) annealed at 700 C
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Fig. 4 Surface roughness of the substrate and the

films before and after annealing
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Fig. 5 Contact angle images for water droplet on different

samples. (a) Substrate; (b) unannealed; (c)

annealed at 450 ‘C; (d) annealed at 700 C
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