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Effect of Substrate Bias on Structure and Properties of Ta—C Films
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(Division of Surface Engineering and Remanufacturing, Ningbo Institute of Material Technology & Engineering, Chinese

Academy of Sciences, Ningbo, Zhejiang 315201)

Abstract ; Tetrahedral amorphous carbon(ta—C) films were prepared to study the deposition rate, composition, mechan-
ical features and tribological properties as a function of substrate bias at a home—made 45°single bent filtered cathodic vac-
uum arc deposition system. The results show that the sp® content in the f{ilm first ascends and then descends with the in-
creasing of the substrate bias. When the bias is =50 V, the content reaches the highest value of 64 % , which leads to the
observed maximum hardness and Young’s modulus at 48. 22 GPa and 388. 52 GPa, respectively. Furthermore, the mini-
mum average coefficient of friction at 0. 1 is also acquired for the ta—C film deposited at =50 V. Therefore the sp’ content
dominates the mechanical and tribological properties of deposited films.
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Fig. 1 Schematic diagram of home—made 45°single bent

filtered cathodic vacuum arc deposition system
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of substrate negative bias
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Fig. 3 Ultraviolet Raman Spectra of ta — C films (a)
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