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A Study of a Changing of Physical and Chemical Intra-structure
on Si-DLC Film during Tribological Test
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Abstract The silicon-containing Diamond-like Carbon (Si-DLC) film as an low friction coefficient coating has
especially treated a different silicon content by plasma-enhanced chemical vapor deposition (PECVD) process at
500°C on nitrided-STD 11 mold steel with (TMS) gas fiow rate. The effects of variable silicon content on the Si-
DLC films were tested with relative humidity of 5, 30 and 85% using a ball-on-disk tribometer. The wear-tested
and original surface of Si-DLC films were analysed for an understanding of physical and chemical characteriza-
tion, including a changing structure, via Raman spectra and nano hardness test. The results of Raman spectra
have inferred a changing intra-structure from dangling bonds. And high silicon containing DLC films have shown
increasing carbon peak ratio (I/l) values and G-peak values. In particular, the tribological tested surface of Si-
DLC was shown the increasing hardness value in proportional to TMS gas flow rate. Therefore, at same time, the
structure of the Si-DLC film was changed to a different intra-structure and increased hardness film with mechan-
ical shear force and chemical reaction.
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Table 1. Process parameter of Si-DLC coating
Process Preparation | Sputtering | Nitriding (interlayer) DLC Coating
Gas species 3 AcH, N, H, CH,: 100 sccm, TIVSZ:: 12(()) (;322 rIslccm, Ar: 100 scem,
Pressure (Torr) | 4 x 107 1078 <0.1 2
Time (hr) 1 1 2 2
Temp. (°C) 500 500 500 500
Voltage (V) - 1000 700 450
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Fig. 1. Variations of Si-DLC thickness with TMS gas
flow rate.
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Fig. 2. Variations of chemical compositions of Si-DLC
films by XPS and EDX.
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Fig. 3. Variations of friction coefficient vs. TMS gas flow
rate with relative humidity.
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Fig. 4. The results of changing hardness by TMS gas
flow rate.
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Fig. 5. Analysis results of Raman spectra on the wear track.
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Fig. 6. The variations of I;/I; and G-peak position with TMS gas flow rate.
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