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Effects of sputtering gas on the friction property of CNx films prepared by RF reactive

sputtering
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CNx, which is nitrogen containing Diamond-Like Carbon (DLC), has excellent mechanical properties including high
hardness and a very low friction coefficient. In this work, the effects of sputtering gas on the mechanical properties
of CNx films prepared by RF reactive sputtering was investigated. CNx films were prepared using an RF magnetron
sputtering apparatus. Graphite was used as the target and Si as the substrate. The substrate was etched with BHF
for 5 minutes. RF power and pressure were fixed to 200 W and 0.4Pa, respectively. Ar and N2 were used as sputtering
gases with ratios of Ar/Nz2= 1/0, 1/1, 1/3, and 1/5. The substrate electrical potential was set to either grounded or
floating. The sputtering time was 60 minutes. CNx films were prepared after pre-sputtering using same conditions
for 10 minutes. The film structures were analyzed using SEM, XPS, and Raman spectroscopy and The mechanical
properties were measured using nano-indentation testing and ball-on-disk friction testing. Results showed that the
deposition rate of CNx films was increased by adding nitrogen gas to Ar using the floating substrate holder. However,
the hardness was decreased by the addition of nitrogen gas to Ar. The nitrogen content was increased slightly (up to
25 percent) due to the increasing nitrogen gas in the sputtering gases.
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