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Abstract

WC/C multilayered films were deposited by arc ion plating and magnetron sputter hybrid system
with various C.H, flow rates and bias voltages. The coatings have been characterized with respect to
their chemical composition (Glow Discharge Optical Emission Spectroscopy), hardness (Knoop micro-
hardness), residual stress (Laser beam bending) and friction coefficient (Ball on disc type wear test).
Deposition rate, microhardness and residual stress of WC/C films were observed to increase with in-
creasing the C.H, flow rates. The highest hardness and residual stress were measured to be 26.5 GPa
and 1.1GPa for WC/C film deposited at substrate bias of ~100V. WC/C multilayered film was obtained
very low friction coefficient (~0.1)
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Fig. 1 Schematic diagram of arc-magnetron hybrid
system
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Table 1 Deposition conditions for TiN and Ti-Cu-N coatings
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Fig. 2 Composition of WC/C films with various CiH,
gas flow rates
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Fig. 3 Varation of deposition rates with C:H; gas
flow rates
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Fig. 4 Microhardness changes of WC/C films with
various C;H; gas flow rates
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Fig. 5 Residual stress changes of WC/C films with
various Ci; gas flow rates
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Fig. 7 Microhardness changes of WC/C films with
various bias voltages
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