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Recently, with increasing demands for energy saving by friction reduction and lifetime

extension by wear reduction in mechanical elements, the application of DLC

(Diamond-Like Carbon) is spreading gradually and steadily. In this field, higher-speed

coating method with applicability to 3-dimensional shapes is strongly desired. Thus,

we have proposed a high-speed coating method of DLC with a novel plasma CVD

employing high-density plasma (n

e

~10

11

−10

13

 cm

−3

), which is sustained by microwave

propagation along plasma-sheath interface on metal surface. In our previous work, a

considerably high deposition rate of 156 μm/h and hardness of 20.8 GPa was

obtained. However, much higher deposition rate is necessary to obtain a sufficient

thickness (2~3 µm) without softening of the substrate by heat. Therefore, in this work,

we further discovered the local enhancement of deposition rate by gas blowing in the

same DLC coating method.

DLC were deposited to alloy steel substrate (SKH51) that is 13 mm square. For gas

blowing, the glass nozzle of inner diameter 1 mm was installed at a distance of about

1 mm from the substrate. In the coating process, the flow rates of gases, Ar, methane,

and tetramethylsilane (TMS) were controlled to be 40, 200 and 20 sccm, respectively.

The deposition rate and hardness of DLC were 153 μm/h and 17.5 GPa, respectively,

without gas blowing, while they were 1065 μm/h and 16.3 GPa beneath the nozzle

outlet with gas blowing. XPS analysis showed that Si/C ratio of the DLC beneath the

nozzle outlet with gas blowing is 1.02, being much higher than that (0.09) of the DLC

without gas blowing. This result indicated that the contribution of TMS to deposition

was increased to cause the increase of the deposition rate accompanied by the

increase of Si content in the film. One of the possible reasons for this phenomena is

that TMS gas is depleted near substrates without gas blowing in our

microwave-assisted high-speed DLC coatings and the gas blowing suppresses it.
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