=] GAE 3R], A123° A122(2010)
J. of the Korean Society for Heat Treatment, Vol. 23, No. 2, (2010) pp. 83~89

2z

rH
o

5 DLC Hjato] LHESY
ZIAFAT . ZiMet
FHAYWEAT DERDTH

Thermal Stability of Silicon-containing Diamond-like Carbon Film

Sang-gweon Kim’, Sung-wan Kim
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7-47, Songdo-Dong, Yeonsu-Gu, Incheon, 406-840, Korea

Abstract Diamond-like carbon (DLC) coating was studied to be a good tribological problem-solver due to its low
friction characteristics and high hardness. However, generally hydrogenated DLC film has shown a weak thermai
stability above 300°C. However, the silicon doping DLC process by DC pulse plasma enhanced chemical vapor
deposition (PECVD) for the new DLC coating which has a good characterization with thermal stability at high tem-
perature itself has been observed. And we were discussed a process for optimizing silicon content to promote a
good thermal stability using various tetramethylsilane (TMS) and methane gas at high-temperature. The chemi-
cal compositions of silicon-containing DLC film was analyzed using X-ray photoelectron spectroscopy (XPS)
before and after heat treatment. Raman spectrum analysis showed the changed structure on the surface after the
high-temperature exposure testing. In particular, the hardness of silicon-containing DLC film showed different val-
ues before and after the annealing treatment.
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Fig. 1. Schematic diagram of equipment with process.
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Table 1. Process parameters of silicon-containing DLC coating

. . Nitriding .
Process Heating Ton Cleaning (underlayer) DLC Coating
CH,: 100sccm
. TMS: 5 - 50 sccm
Gas species - Ar/H, Ny/H, Ar: 100 scem
H,: 50 sccm
Pressure(Torr) 3x10° 0.01 <0.1 1.8
Time(hr) 1 1 2 2
Temp.(°C) 500 500 500 450
Voltage(V) - 800 600 450
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Fig. 2. The variations of (a) thickness with (b) hardness versus TMS gas flow rate.
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Fig. 3. Variation s of chemical composition of DLC films
at each annealing temperature.
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Fig. 4. The variations of contact angle with temperature
under air condition.
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Fig. 5. Variations of Raman spectrum of structure of Si-DLC with temperatures versus TMS flow rate.
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Fig. 6. The variations of chemical composition on Si-DLC with temperature.
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Fig. 7. Variations in hardness with TMS flow rate versus annealing temperatures.
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