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Abstract

The quaternary ZrCrAIN nanocomposite thin films are synthesized by Closed-Field Unbalanced Magnetron
Sputtering (CFUBMS). Microstructure and mechanical properties of ZrCrAIN nanocomposite thin films are
studied. Grain refinement of ZrCrAIN nanocomposite thin film is occurred by controlling N, partial pressure.
Maximum hardness value according to the various N, partial pressures is obtained at 45 GPa. It is also
conformed that critical value of the grain size (d) needs to achieve the maximum hardness.
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Fig. 2. XRD pattern of ZrCrAIN nanocomposite films.

Fig. 1. Schematic diagram of CFUBMS.

Table 1. Deposition condition of ZrCrAIN nanocomposite

films

Deposition parameter Condition
Base pressure 3X 107 mTorr
Ar pressure 1 mTorr
Total working pressure 1.5 mTorr~4 mTorr
Target power density g: AI%OGYXéCI\?;/cmz
Jig rotation speed 45 ipm
Distance between 100 mm @)
substrate and target
Substrate bias -100 V
Interlayer Cr (400 V)
Substrate Si (100)
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(c)

Fig. 6. AFM images of ZrCrAIN nanocomposite films:
(a) 0.5 mTorr, (b) 1.5 mTorr, (¢) 2.5 mTorr.
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Fig. 7. Microhardness of ZrCrAIN nanocomposite films

with various N, pressure.
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