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Abstract Undoped, tungsten (W) doped and vanadium (V) doped diamond-like carbon (DLC) films were
prepared on stainless steel and monocrystalline silicon substrates by unbalanced magnetron sputtering with varying
deposition parameters. The structure and mechanical properties of films were characterized by raman spectroscopy and
nanoindentation. Wear experiments were carried out at room temperature, 250°C and 500°C to study the friction and
wear properties of alloy in different temperature ranges. The results showed that the mechanical and friction properties
of W-DLC film can be significantly improved by doping W element. W-DLC films had the best comprehensive properties
at 0. 6A target current. The nano-hardness and elastic modulus of W-DLC films were 11. 11GPa and 169. 25GPa,
respectively. The friction coefficient was as low as 0. 044 at 250°C and the room temperature wear rate was 1. 27 X 10"’
mm®/Nm,but W-DLC film was difficult to adapt to high temperature. The nano-hardness and modulus of elasticity of
V-DLC film can be improved significantly by doping V element. The nano-hardness and modulus of elasticity of V-DLC
film were 37. 36 GPa and 379. 89GPa respectively at 1. 2kW of V target power. The friction coefficient of V-DLC film

was the lowest to 0. 35 at 500°C.,
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