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Abstract Ti-6A1-4V-N films have been grown onto glass substrates by dc reactive magnetron sputtering from a Ti-
6Al-4V alloy target at different nitrogen partial pressure, input powers and sputtering times. The influence of various
sputtering conditions on structural properties of Ti-6A1-4V-N films was investigated by measuring their X-ray dif-
fraction. The quaternary Ti-6Al-4V-N film is crystallizing in a face centered cubic TiN structure, the lattice parame-
ter is smaller than the TiN parameter as titanium atoms of the TiN lattice are replaced by aluminum and vanadium
atoms. The films show the (111) preferred orientation and the (111) peak intensity decreases as the nitrogen partial
pressure is increased, but the intensity increases as the sputtering time is increased. The deposition rate and the grain
size are also related with the variation of various sputtering conditions.
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Table 1. Deposition conditions of Ti~- Al-V-N film.

IDVD technique dc magnetron
sputtering

Residual pressure (mbar) 5x107°

Target material Ti-6% Al-4%V alloy

Target diameter (mm) 75

Target-substrate distance (mm) 55

Sputtering atmosphere N./Ar

No/(Ar+N.) ratio (%) 8~15

Substrate temperature ('C) RT

Power (W) 125, 250, 300, 400

Substrate potential Grounded

Sputtering time (min) 20~240

Coating thickness {ym) 05~5
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Fig. 1. X-ray diffraction patterns of Ti-6Al~4V-N films pre-
pared at different nitrogen partial pressures [ N./(Ar+N.}. The
total pressure and dc power are 6% 107° mbar and 300W,
respectively. (a) 8% (b) 10% (c) 12%
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Fig. 2. Partial X-ray diffraction patterns of (111) peak of the Ti
-6A1-4V-N films prepared at different nitrogen partial pres-
sures [ N./(Ar+ N.]. The total pressure and dc power are 6 X
10~* mbar and 300W, respectively.
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Fig. 3. Variation of the grain size, deposition rate and lattice pa-
rameter as a function of the nitrogen partial pressure. The total
pressure and dc power are 6x107° mbar and 300W,
respectively.
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Fig. 4. Variation of the deposition rate as a function of the sput-
tering time. The nitrogen partial pressure and dc power are 10
% and 300W, respectively.
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Fig. 5. X-ray diffraction patterns of Ti-6Al-4V-N films pre-
pared at different sputtering times. The nitrogen partial pres-
sure and dc power are 10% and 300W, respectively. (a) 20min
(b) 60min {c) 90min (d) 180min
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Fig. 6. Partial X-ray diffraction patterns of (111) peak of the Ti
-6A1-4V-N films prepared at sputtering times. The nitrogen
partial pressure and dc power are 10% and 300W, respectively.
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Fig. 7. Variation of the grain size and lattice parameter as a
function of the sputtering time. The nitrogen partial pressure
and dc power are 10% and 300W, respectively.
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Fig. 9. Partial X-ray diffraction patterns of (111) peak of the Ti
-6Al-4V~N films prepared at different dc powers. The nitro-
gen partial pressure and deposition time are 10% and 120min,
respectively.
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Fig. 10. Variation of the grain size, deposition rate and lattice
parameter as a function of the dc power. The nitrogen partial
pressure and deposition time are 10% and 120min, respectively.
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