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Abstract — This research presents tetrahedral amorphous (ta-C) coating on the artificial tooth for improving the
durability and functionality (esthtics, foreign body of tooth) by filtered cathodic vacuum arc (FCVA). A dif-
ferentiated coating method is required for a ta-C coating on polymer owing to the low melting point of the poly-
mer, inter-facial adhesion, low friction, and non-conductivity. Herein, ta-C coating is applied below 50°C, and
the potential difference of the carbon plasma drawn to the substrate was controlled by applying a positive duct
bias voltage without using a substrate bias voltage. Consequently, the ta-C coating with a thickness of 70nm using
the duct bias condition of 20V with the highest plasma intensity satisfies the esthetics of the artificial tooth and had
a 5B level of inter-facial adhesion. In addition, the composite hardness of ta-C/polymer is 380 MPa, and correlations
with esthetics, sp’ bonding, and mechanical properties. The friction coefficient (CoF) of the ta-C coating in a water-
lubricated environment is 0.07, showing a six-fold reduction in CoF compared with that of a polymer.

(© Korean Tribology Society 2022. This is an open access article distributed under the
@ @ terms of the Creative Commons Attribution License(CC BY, https://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction of the work
in any medium, provided the original authors and source are properly cited.
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Table 1. Review of the applicability of ta-C coating

Considerations Availability
(1) Coating process below 80°C
YES
www.nextdent.com

(2) Control of mechanical properties of

. . YES
non-conductive materials

(3) Control of optical properties at visible YES

light region (wave-length 380 ~ 750 nm)
(4) Control of esthetic properties YES
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Fig. 1. Artificial teeth color guide and various colors of
ta-C as a function of coating thickness.
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Table 2. Thin ta-C coatings by FCVA system

Experimental conditions Value
Ultimate pressure (Pa) 2 x 107
Working pressure (Pa) 2 x 1077
Arc current 35 A
Substrate bias voltage (-V) -
Duct bias voltage (+V) 6, 10, 15, 20
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Fig. 2. The relationship between ion energy and duct
bias voltage.
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Fig. 3. Nano-indentation test of ta-C coating on
polymer substrate.
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Fig. 6. Measured the surface temperature using thremo-
label during ta-C coating.
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