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Mechanical Properties of High-Hardness TiNx Thin Films Deposited by Pure
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Abgtract: TiN (titanium nitride) films were prepared using the RF magnetron sputtering technique. The films were
deposited by pure N, plasma sputtering. Their mechanical properties, such as nano-indentation hardness, friction
coefficient, and surface wettability, have been investigated. X-ray diffraction (XRD) studies revealed that the orientation
of TiNx films changed towards the (111) orientation with decreasing working pressure due to a strong compressive
stress during deposition. The strongest TiN (111) orientation was found when the film was deposited at a working
pressure of 1 Pa. This film showed the largest hardness (16 GPa) and smallest friction coefficient (0.17) among the
studied samples. Moreover, this film was found to be accompanied by a water-repellent surface with water contact

angle more than 100°.
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Fig. 1. Photo image and diagram for the conventional radio
frequency magnetron sputtering apparatus.
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Fig. 2. Content of the components versus working pressure for
TiN films deposited at different N, pressures.
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Fig. 4. A schematic diagram of the density of TiN thin films
formed (a) without and (b) with ion bombardment.
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Fig. 6. Surface (bottom) and cross sectional (top) SEM images
for TiN films grown at various working pressures.
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