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ABSTRACT

Ti-Al-N (Ti;sAlsN) and Ti-Al-Si-N (TigAly;SigN) coatings synthesized by a DC magnetron sputtering tech-
nique were studied comparatively with respect to phase characterization and high-temperature oxidation behav-
ior. TigAl;SisN coating had a nanocomposite microstructure consisting of nanosized (Ti,ALSi)N crystallites
and amorphous Si;N,, with smooth surface morphology. Ti-Al-N coating of which surface Al,O; layer formed
during oxidation suppressed further oxidation. It was sufficiently stable against oxidation up to about 700°C.
Ti-Al-Si-N coating showed better oxidation resistance because both surface Al,O; and near-surface SiO, layers

suppressed further oxidation. XRD, GDOES, XPS, and scratch tests were performed.
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Table 1. Typical deposition parameters for preparing
TizsAlsN and TigAlSigN coating using a DC
magnetron sputter

Base pressure 5.0X 107 torr
Working pressure 2.7X 107 torr
Working gas ratio N,: Ar=1:12
Sputter current (Ti;Al) 1.6 A

Sputter current (Si) 0,07 A
Substrate temperature 300°C

Substrate bias voltage 25V
Rotational speed of substrate holder 15 rpm
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Fig. 1. XRD patterns of as-deposited TisAl,sN and
TigeAl3SigN coatings.
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Fig. 2. Cross-sectional HRTEM image, electron diffraction
pattern, and dark field image for the TigAl,;SigN
coating.
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Fig. 3. AFM images of as-deposited (a) TiAlsN and
(b) TiseAlsSisN coatings.
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Fig. 4. XRD patterns of (a) TisAlsN and (b) TiggAlsSisN
coatings heat-treated at various temperatures for
1hin air.
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Fig. 5. GDOES depth profiles of (a) Ti;sAl,sN and
(b) TigeAl3SigN coatings heat-treated at 800°C
for 10 min in air.
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Fig. 6. XPS depth profiles of various elements for Ti;sAl,sN coating heat-treated at 800°C for 10 min in air.
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Fig. 7. XPS depth profiles of various elements for TigAl:SigN coating heat-treated at 800°C for 10 min in air.
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Fig. 8. Optical micrographs of the scratch channel near critical load, Lc,, for (a) TizsAlsN and (b) TigAlsSigN coatings

heat-treated at 800°C for 1 h in air.
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