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Tungsten-doped hydrogenated diamond like carbon film(W-C:H)can be a good

candidate for improving the tribological properties of mechanical components because

of their excellent mechanical, chemical and tribological properties. W-C:H films were

deposited by unbalanced magnetron sputtering (UBM) system using tungsten carbide

targets in Ar/C2H

2

atmosphere.Thetribologicalproperties of W-C:H films on40Cr steel,

9Cr18 stainless steel, GCr15 steel,titanium alloy Ti6Al4Vandaluminumalloy 2024AA

substratesin dry and PFPE grease lubrication conditionswere studied.

The films were characterized by structure, thickness, hardness, elastic modulus and

adhesion to the substrate with Raman spectrometer, surface profiler, nanoindentation

and nanoscratch tester. The friction and wear tests were carried out using CSM

tribometer instrument in a ball-on-disc configuration with sliding speed of 28.75 cm/s,

normal load of 5 N and limited revolutions of 7.5×10

4

 laps.

The structure and mechanical propertie test result shows the films with 1μm thickness

have the typical DLC structure with a G peak at 1572 cm-1and a D peak at 1393

cm-1. And have high hardness 11.56 GPa, elastic modulus 128.34 GPa, and good

adhesion Lc 645mN. Friction and wear test shows substrate materials effect on the

friction and wear of W-C:H thin films in grease lubrication condition is less that that in

dry sliding condition. The tribological properties of W-C:H films can be improved

effectively in grease lubrication condition, the wear of the films can be reduced by

30%-75%. In this study, W-C:H thin films on 9Cr18 substrate have the lowest wear

rate of 1.71×10-7mm3N-1m-1in dry sliding, and on 40Cr substrate have the lowest

wear rate of 4.55×10-8 mm3 N-1m-1in grease lubrication condition.
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