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The Effect of Sputtering Deposition Conditions
on Tribological Characteristics of TiN films

Jun-uk Ryoo, Jai-wook Yu and Dae-soon Lim

Department of Material Science and Engineering, Korea University

Abstract— Sputtering parameters such as N, flow percentage and bias voltage in reactive TiN
film deposition by RF magnetron sputtering system were selected to investigate the effects of
sputtering deposition conditions on tribological characteristics of TiN films. Wear scar of the steel
ball damaged by TiN films was measured by SEM to understand wear behavior of deposited
TiN films. Crystallization and induced strain of TiN were detected by XRD. Wear mode changed
from plastic to brittle with increasing N, ratio. Wear scar by sliding with TiN film deposited at
around 27% N, ratio was maximum. The results indicate that bias voltage affects tribological beha-
vior by formation of high density film and internal stress.
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Table 1. Selected Ar/N; mass flow ratio in this experi-
ment
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Fig. 1. Schematic of ball on disk type wear tester.
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Fig. 2. Deposition rate of TiN film against nitrogen flow
percentage.
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Fig. 3. Wear scar change of the steel ball by the TiN
film deposited at various nitrogen flow percentage.
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Fig. 4. SEM micrographs of the worn TiN surface track
at various nitrogen flow percentage after 2 minutes wear
test: (a) 13% (b) 27% and (c) 40%.
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Fig. 5. Wear scar change of the steel ball by the TiN

film deposited at various nitrogen flow percentage and
bias voltage.
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Fig. 6. XRD pattern of TiN films deposited at different
nitrogen flow percentage: (a) 13% (b) 20% (c) 27% (d)
33% and (e) 40%.
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Fig. 7. XRD pattern of the TiN in filmsdeposited at bias
voltage —40V and nitrogen flow percentage: (a) 13% (b)
20% (c¢) 27% (d) 33% and (e) 40%.
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Fig. 8. SEM micrographs of deposited TiN films at diffe-
rent bias voltage : (a) OV (b) —20V and (¢) —40V.
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Fig. 10. Strain change of the TiN films at different bias
voltage. (nitrogen flow percentage: 27%)
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