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Abstract

The properties of AITIN films by a cathodic arc deposition process have been studied. Oblique angle
deposition has been applied to deposit AITiN films. AITiN films have been deposited on stainless steel
(SUS304) and cemented carbide (WC) at a substrate temperature of 500°C. AITiN films were analyzed by
scanning electron microscopy, glow-discharge light spectroscopy, micro-vickers hardness, and nanoindenter.
When applying a current of 50 A to the cathodic arc source, it showed that the density of macroparticle
of AITiN films was 5 lower than other deposition conditions. With the increase of the bias voltage applied
to the substrate up to —150 V, the density of macroparticle was decreased. The change of the N, flow rate
during coating process made no influence on the film properties. For the multi-layered films, the film prepared
at oblique angle of 60° showed the highest hardness of 28 GPa and H/E® index of 0.18. AITiN films have

been shown a good oxidation resistance up to 800°C.

Keywords : AlTiN films, Cathodic arc deposition, Oblique angle deposition, Physical vapor deposition, Mac-

roparticle
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Fig. 1. Schematic diagram of cathodic arc deposition
system.

Table. 1. Deposition conditions for AITIN films by
cathodic arc deposition.

Target Al-25at.%Ti, Al-30at.%Ti
Arc Current 50 ~ 100 A
Coil 20 A
Substrate Bias 0~-150 V
Operating pressure 1.0 x 10 Torr
Source to
sample distance 30 em
Atmosphere Ar(80 sccm) + N,(60~180 scem)
Thickness 3 um
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. L . Fig. 3 Surface and cross-sectional SEM images of
Fig. 2. Schematic diagram of multi-layered structure Algll'iN films deposited with current of 50, 60, 790’ 80,

of AITIN films. and 100 A applied to cathodic arc source.

Table. 2. Test conditions of oxidation resistance for AITiN films.

Temperature range Atmosphere Heating time Sample size
500 ~ 1000°C Air 1 hour 75 x 35 mm’
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Fig. 4. Macroparticle density of AITiN films deposited
with current of 50, 60, 70, 80, and 100 A applied to
cathodic arc source.

Fig. 5. Surface SEM images of AITiN films deposited
with N, flow rate of 60, 100, 140, and 180 sccm.
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Fig. 6. Macroparticle density of AITiN films deposited
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and 180 sccm.
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Fig. 8. Vickers hardness measured at a load of 25 g of

AITiN films deposited with N, flow rate of 60, 100, 140,
and 180 sccm.
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Fig. 10. Vickers hardness measured at a load of 25 g
of AITiN films deposited with bias voltages applied to
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Table 3. Deposition conditions of single layered and multi-layered AITiN films.

Type No. Types of coating structure 1layer l 2layer | 3layer l 4layer
1 bias* 0 V Oblique angle (°) 0
(*bias means voltage applied to substrates) Bias (V) 0
Obli le (° 0
2 bias 150 V ique angle (*)
Bias (V) —-150
Obli le (° 0 0 0 0
3 0°+0/150/0/150 ique angle ()
Bias (V) 0 -150 0 -150
Oblique angle (°) 30 30 30 30
4 30°+0/150/0/150 -
Bias (V) 0 -150 0 —-150
Oblique angle (°) 45 45 45 45
5 45°+0/150/0/150 -
Bias (V) 0 -150 0 —-150
Oblique angle (°) 60 60 60 60
6 60°+0/150/0/150 -
Bias (V) 0 -150 0 -150
Oblique angle (°) 75 75 75 75
7 75°+0/150/0/150 -
Bias (V) 0 -150 0 -150
32. Uizt BH0| offt CHETX dojol ZE Wa ¢ 1Y AR x2Ho /18] WEE BEEA
ST el Al U8 g A7 Q. INIAE ekl stk S ol
A9g vigor P =EFE FHL olgdl b IYF 249 J1eVIE FARAVE] B 4
5720 ‘317-](%21]'% Hgsje] vhete] Aol WA Aol AITINE Ale] L3+ B7H15]9h TR ol
T 9T dotrsith & 30 IHTx] wE A 1.0x 107 torr2. WA w& QFHoR <lste =
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Fig. 11. Cross-sectional TEM images of various coating structure of AITIN films.
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