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Abstract — DLC (Diamond Like Carbon) films show very desirable surface interactions with high hardness, low
friction coefficient, and good wear-resistance properties. The friction behavior of hydrogenated DLC film is
dependent on tribological environment, especially surrounding temperature. In this work, the tribological behav-
iors of DLC (Diamond-like carbon) films, prepared by the radio frequency plasma enhanced chemical vapor dep-
osition (RF-PECVD) method, were studied in elevated temperatures. The ball-on-disk tests with DLC films on
steel specimens were conducted at a sliding speed of 60 rpm, a load of 10N, and surrounding various tem-
peratures of 25°C, 40°C, 55°C and 75°C. The results show considerable dependency of DLC tribological param-
eters on temperature. The friction coefficient decreased as the surrounding temperature increased. After tests the
wear tracks of hydrogenated DLC film were analyzed by optical microscope, scanning electron spectroscopy
(SEM) and Raman spectroscopy. The surface roughness and 3-D images of wear track were also obtained by an
atomic force microscope (AFM).

Key words — plasma enhanced chemical vapor deposition, diamond-like carbon films, friction and wear, ball-on-
disk, raman spectroscopy.
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Table 1. Deposition conditions of the DLC films
deposited by the RF PECVD

Substrate

p-type Si (100)

Deposition gas CH.: 20 sccm
H:: 80 scem

Working pressure 1 Torr

RF power 150 W

Deposition time 10 minutes

Substrate temperature Room temperature
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Fig. 1. A sliding wear tester.
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Fig. 2. The changes of COF with temperature.
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Fig. 3. The surface roughness and AFM images of worn
surfaces at each temperature.
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Fig. 4. The change of the surface hardness.
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Fig. 5. Raman graph of wear tracks at various tempe-
ratures.
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Fig. 6. ID/IG ratio and G-peak position of the DLC
films as a function of temperature.
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