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A Study on the wear properties of Cr-Zr-N films deposited by closed field unbalance
magnetron sputtering
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Tablel. Deposition condition of CtN & CrZrN Coatings

- Coatings
M CrN CrZiN
Cr target power (kw) 1.2 kw (DC) | 1.2 kw (DC)
0.8~3.2A
Zr target power (A) (Unipolar)
Substrate rotation speed 15 mpm
Working pressure {mTorr) 4.2 x 1072 4.2 x 107°
N» partial pressure (mTorr) 1.2 x 107° 1.2 x 1073
Distance of target
to substrate (mm) J0mm
Substrate bias (V) —100V
Deposition temperature (C) 150°C
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Fig.1 The chemical compositions of CrN &
CrZrN films as a function of Zr target power
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Table.3 The relative atomic concentrarion ratios

X=Zr/(Cr+Zr) and NACrtZr) on the CN &
CrZrN films as a function of the Zr target power

PJ: o olw

Discharge
current of | Composition (at.%) = N/
Z2r/(Cr+27r) | (Cr+7Zr)

Zr target
0 50.7Cr-49.3N 0 0.97
0.8 47 .3Cr—2.872r-49.9N 0.06 0.99
1.6 41 9Cr-7.5Zr-50.6N 0.15 1.01
2.4 36.6Cr-12.12r-51.3N 0.25 1.05
3.2 32.0Cr-16.3Zr-51.7N 0.34 1.07
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Fig.2 Hardness & elastic modulus of CrN &
CrZrN films as a function of Zr contents
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Fig.3 Friction coefficient of CrN and CrZrN films
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SEM micrographs of wear tracks
(a) CrN film (X=0), (b) CrZiN film (X=0.15),
(c) CrZrN film (X=0.25) and (d) CrzrN film (X=0.34)
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