Journal of the Korean Ceramic Society
Vol. 44, No. 7, pp. 375~380, 2007.

Tribological Properties of Carbon Layers Produced by High Temperature
Chlorination in Comparison with DLC Coating

Hyun-Ju Choi, Heung-Taek Bae, Byung Chul Na,* Jeon-Kook Lee** and Dae-Soon Lim'

Division of Materials Science and Engineering, Korea University, Seoul 136-713, Korea
*Energy Technology Research Center, KATECH, Chon An 330-910, Korea
**Thin Film Materials Research Center, KIST, Seoul 136-791, Korea
(Received July 5, 2007; Accepted July 20, 2007)

DLC ZEz HwE 12 Pax2|off st Etx 8| Tribological S4
BBIF - IS - LA - oM - k]

A= el A B B
*AE AR EFATY AR EATAE
g 87| AT WA 8. AlE

(2007d 74 59 HE 20073 7€ 209 549

ABSTRACT

Tribological properties of carbon layers produced by high temperature chlorination of SiC ceramic and DLC (diamond-like carbon)
coatings produced by ion plating method were investigated and compared. Carbon coatings were produced by exposure of ball and
disc type SiC in chlorine and hydrogen gas mixtures at 1200°C. After treatment for 10 h, dense carbon films up to 180 um in thickness
were formed. Tribological behavior of newly developed carbon films were compared with that of DLC films. Wear resistance and
frictional coefficient of the surface modified ball and disc type SiC were significantly improved compared to an untreated SiC
specimen, and also the modified carbon layer had better performance than DLC coatings. Therefore, in this study, the newly developed
carbon films have several advantages over existing carbon coatings such as DLC coatings and showed superior tribological

performances.
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Fig. 1. XRD patterns of SiC, DLC coating, and modified
carbon layer (CDC).
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Fig. 2. Micro-Raman spectra of (a) untreated SiC, (b) DLC,
and (c) modified carbon coatings.
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Fig. 3. Cross-sectional images of the fracture surface of DLC
and modified carbon coatings.
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Fig. 4. Variation of wear volume as a function of applied load
for SiC, DLC, and CDC coatings with a (a) Si;N, and
(b) SiC ball. Wear tests were conducted using a step-
loading procedure by the ball-on-disk type wear tester.
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Fig. 5. Variation of frictional coefficient as a function of sliding time and applied load for SiC, DLC, and CDC discs with a Si;N, ball.

Fig. 6. Variation of frictional coefficient as a function of sliding time and applied load for SiC, DLC, and CDC discs with a SiC ball.
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Fig. 7. SEM micrographs of the worn disc surfaces of (a) SiC,
(b) DLC, and (¢) CDC wear tracks with a Si;sN, ball,
and corresponding magnified images (d) ~ (f).
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Fig. 8. SEM micrographs of the worn disc surfaces of (a) SiC,
(b) DLC, and (c) CDC wear tracks with a SiC ball, and
corresponding magnified images (d) ~ (f).
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