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Influence of counter-bodies on the tribological behavior of

diamond-like carbon coatings

Dong Choon Lee, Jin-Woo Yi, Seock Sam Kim‘,

Graduate School, Department of Mechanical Engineering, Kyungpook National University

* Department of Mechanical Engineering, Kyungpook National University

Abstract - Diamond-like carbon(DLC) films are considerable research interest because of their

widespread applications as protective coatings in areas such as optical windows, magnetic

storage disks, car parts, biomedical coatings and as micro—electromechanical devices(MEMs).
DLC films were deposited on WC-Co by PECVD using Ar, CzHs gas. Tribological tests were

conducted using a ball-on—-disk type tribometer in dry air. Three kinds of counter—-bodies balis

were used. The counter-bodies balls are SM45C, SUJ2 and ZrO:(3.17mm in diameter). Wear

rate of the samples were calculated afer measuring the worn-out volume of the wear track.

As results wear test, the higher hardness of counter—bodies, friction coefficient low. As result

of XPS estimation, wear debris generated as an oxide lower the friction coefficient.
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Fig. 1 Schematic of Hybrid Coating System
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Fig. 2 Variation of the friction coefficient with
the load for the sliding of counter -bodies balls
against the DLC coating.
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Fig. 4 Wear rate of balls
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(a) SM45C (b) SUI2 (c) ZrO2

Fig. 6 LM micrographs of the wear scar on balls after wear test

against DLC coating (Normal load 150g).

(a) SM45C (b) SUJ2 (c) ZrO;
Fig. 7 LM micrographs of wear trace on DLC coating after wear test
against balls(Normal load 150g).
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(a) SM45C{x2500)

(a) SMA45C(x25000)
Fig. 9 SEM micrographs of wear debris on DLC coating after
against balls(Normal load 150g).
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(b) SUJ2(x1000)
Fig. 8 SEM micrographs of wear debris on balls after
against DLC coating(Normal load 150g)
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Fig. 10 XPS C peak on wear trace of DLC coating.
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Fig. 11 XPS C peak on wear trace of DLC coating.
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Fig. 12 XPS Si, Zr peak on wear trace of DLC coating.
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