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Abstract RF sputtering process was applied to produce thin hydroxyapatite[HA, Cal0(PO4)s(OH),] films on Ti-
6Al-4V alloy substrates. To make a 101.6 mm dia. X5 mm HA target, the commercial HA powder was first
calcinated for 3h at 200°C. A certain amount of the calcinated HA powder was pressed under a pressure of
20,000 psi by the cold isostatic press(CIP) and the pressed HA target was sintered for 6 h at 1,200°C. The
effects of different heat treating conditions on the bonding strength between HA thin films and Ti-6A1-4V alloy
substrates were studied. Before deposition, the alloy substrates were annealed for 1 h at 850°C under 3.0
X 10%torr, and after deposition, the hydroxyapatite/Ti-6Al-4V alloy thin films were annealed for 1 h at 400, 600
and 800°C under the atmosphere, respectively. Experimental results represented that the HA thin films on the
annealed substrates had higher hardness than non-heat treated substrates before the deposition.
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Table 1. The deposition parameters of RF sputtering process.

Value
101.6 dia.X 5t

Parameter (Units)

HA target size(mm)

Sputtering power(W) 300
Sputtering time(min) 60

Working pressure(torr) 2.0X10?
Sputtering distance(mm) 50

Substrate size(mm) 10X 10X 2.54t

Table 2. The test input of Nano Indenter.

Parameter (Units) Value
Allowable drift rate(nm/s) 0.050
Depth limit(nm) 2000.000
Frequency target(Hz) 45.000
Harmonic displacement target(nm) 2.000
Strain rate target(l/s) 0.050
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Fig. 1. The shapes of HA targets pressed at 20,000 psi ; (a)
above 667 psi/min press speed and (b) below 667 psi/min press
speed.

Hel28 Hydroxyapatite EF2] A= 2 Hydroxyapatite/Ti-6Al-4V T uhte] Sx(1) 207
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Fig. 2. The target images sintered at 1,200°C; (a) above 2°C/
min heating and cooling rate and (b) below 2°C/min heating
and cooling rate.
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Fig. 3. The FTIR results of the sintered HA targets at 1,200°C
and original HA powder.
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Fig. 4. The XRD patterns of the sintered HA target, CIP target
and original HA powder. The peaks marked with solid circles
show the diffraction of HA.
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Fig. 5. The SEM images of HA thin film on the glass
sputtered at 300 W ; (a) 30 min and (b) 60 min.(’X2,000)
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Fig. 6. The coated structure annealed for 1h at 800°C after
depositing on the Ti-6Al-4V alloy substrates ; (a) non-heat
treated substrates and (b) heat treated substrates for 1 h at
850°C before deposition.(X 1,000)
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Fig. 7. The coated structure of HA thin films deposited on the
Ti-6A1-4V alloy substrate ; (a) annealed for 1h at 600°C and
(b) annealed for 1h at 800°C.(X10K)
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Fig. 8. The coated structures of annealing heat treatment for
1 h at 800°C deposited on the Ti-6Al-4V alloy substrate for 1 h
at 850°C before deposition; (a) normal structure and (b)
protruded structure.(>X 10 K)
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Fig. 9. The Ca/P ratios of various HA products by the EDX
analysis.
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Fig. 10. The hardness vs. annealing temperature in non-heat
treated substrates and annealed substrates before deposition.
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Fig. 11. The modulus vs. annealing temperature in non-heat
treated substrates and annealed substrates before deposition.
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A AR A Frrstdh

4) HATi-6Al-4V 3t whake] 71414 B4
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