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Abstract

This study was conducted to synthesize the diamond like carbon films by plasma enhanced chemi-
cal vapor deposition (PECVD) . The effects of gas composition on growth and mechanical properties of
the films were investigated. A little amount of hydrogen or oxygen were added to base gas mixture of
methane and argon. Methane dissociation and diamond like carbon nucleation were enhanced by in-
stalling negatively bias grid near substrate. The deposited films were indentified as hard diamond like
carbon films by micro-Raman spectroscopy. The surface and fractured cross section of the films
which were observed by scanning electron microscopy showed that film growth is very slow as about
0.3/m/hour, and relatively uniform with hydrogen addition. Vickers hardness of tungsten carbide
(WC) cutting tool increased from about 1000 to 1600~ 1800 by deposition of DLC film, that of com-
mercial TiN coated tool was about 1270. In cutting test of aluminum 6061 alloy, DLC coated cutting
tool showed 1/3 or lower crater and flank wear than TiN coated or non-coated WC cutting tools.
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Fig. 1 Schematic of PECVD apparatus

Table 1. Gas compositions for diamond coatings

T CH. H, |- 0O, Ar

CH, 5% 95%
CH.+H., 48% 05% 94.7%
CH,+0. 49% 1.6% 93.5%
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Table 2. Cutting experiment conditions
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Fig. 2. Scanning electron micrographs of surfaces(a, b} and fractured cross sections (c, d)
of DLC films deposited with different gas compositions

a) surface with CH, + H.
¢) cross section with CHs + H:

b) surface with CHy + O,
d) cross section with CH, + O,
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Fig. 3. Micro Raman peaks of DLC films deposited

Wlt'h different gas composition
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Fig. 6. Optical photographs of Crater wear plane In
cutting tools with 20Km cutting length (10
i, cutting material . Aluminium 6061 alloy)
a) DLC coated cutting tool deposited with
CH-Ar-H, gas composition
) TiN coated cutting tool
c) Non coated cutting tool
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