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Abstract: In this study, we tried finding new materials to improve the stain resistance properties of polymer insulating
materials. Using the filtered vacuum arc source (FVAS) with a graphite target source, DLC thin films were deposited
on silicon and polymer insulator substrates depending on their thickness to confirm the surface properties, physical properties,
and structural properties of the thin films. Subsequently, the possibility of using a DLC thin film as a protective coating
material for polymer insulators was confirmed. DLC thin films manufactured in accordance with the thickness of various
thin films exhibited a very smooth and uniform surface. As the thin film thickness increased, the surface roughness value
decreased and the contact angle value increased. In addition, the elastic modulus and hardness of the DLC thin film
slightly increased, and the maximum values of elastic modulus and hardness were 214.5 GPa and 19.8 GPa, respectively.
In addition, the DLC thin film showed a very low leakage current value, thereby exhibiting electrical insulation properties.
Keywords: Diamond-like carbon, Filtered vacuum arc source, Contact angle, Hardness, Surface roughness
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Fig. 1. FESEM surface image of DLC thin film manufactured
according to thickness using FVAS.
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Fig. 2. Surface roughness 3D images of DLC thin films
fabricated according to thickness using an FVAS.
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Fig. 3. Changes
roughness values of DLC thin films fabricated according to
thickness using an FVAS.
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Fig. 4. Elastic modulus and hardness value of DLC thin film

manufactured according to thickness using FVAS.
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Fig. 5. Images of water droplets on the surface of a polymer
insulator deposited with DLC of various thicknesses.
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Fig. 6. Images of the contact angle measured at the DLC surface on
the polymer insulator according to the thickness using the FVAS.
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Fig. 7. Change of the contact angle value of the DLC thin film
deposited on the surface of the polymer insulator according to

the thickness using the FVAS.
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Fig. 8. Average leakage current characteristics measured using SPM
measurement of devices made of metal-insulator-metal structures.
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