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Wear Characteristics of Diamond-Like Carbon Thin Film
for Durability Enhancement of Ultra-precision Systemns
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ABSTRACT

Diamond-Like Carbon (DLC) thin film 1# a semiconductor with high mechanical hardness, low friction cosfficient, high
chemical inertness, and optical transparency, DLC thin films have widsspread applications as protsctive coatings and solid
lubricant coatings in areas such as Hard Disk Drive (HDD) and Micro-Elsctro-Mechanical-Systems (MEMS). In this work,
the wear characteristics of DLC thin films deposited on silicon substrates using a DC-magnetron sputtering system were
analyzed. The wear tracks were measured with an Atomnic Force Microscops (AFM). To identify the sp? and sp® hybridization
of carbon bonds and other bonds Raman spectrozcopy was uzed. The structural information of DLC thin films was obtained
with Fourler transform infrared spectroscopy and wear tests wers condusted by using a micro-pin-on-reciprocator tester.
Results showsd that the wear characteristics were dependent on the sputtering conditions, The wear rate could be correlated
with the bonding stats of the DLC thin film.
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Table 1 Deposition conditions of DLC thin films

No. Temp. | Power | Time Bias
DLCspecimen 1 | 300 T | 400W | 70min | 0V
DLC specimen 2 | 300 T | 400W | 70min | 200V
DLC specimen3 | 200 C | 400W | 70min | 200V
DLC specimen 4 | 300 C | 500W | 70min | 200V

Table 2 Thicknesses of DLC thin films
Specimen DLC1 | DLC2 | DLC3 | DLC4
Thickness (nm) | 212 183 153 146
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Fig. 1 Schematic of wear test
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Fig.2 Raman spectra of DLC thin films
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Fig. 4 G peak positions of DLC thin films
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Fig. 6 Wear rates of DLC thin films
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