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Effects of Flow Ratio of H, and CH, on Structure and Friction Properties of
Hydrogen Diamond -like Carbon Films
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Abstract: Various hydrogen contented diamond - like carbon films have been deposited on Si(100) wafers by PECVD
technology. The effect of flow ratio of H, and CH, on the friction and wear behaviors of hydrogen diamond-like carbon
films had been investigated. The microstructure, cross section morphology, and mechanics characteristics were obtained
by Raman spectroscopy, infrared spectrometry, scanning electronic microscope (SEM), nano—hardness and nano-scratch
tester. The tribological properties of films in ambient atmosphere at different loads and velocities were examined on a ball
—disk tester. The result show that the films prepared by PECVD have typical hydrogenated diamond-like carbon charac-
teristics and high hydrogen content, showing good smooth and compact. With the increase of the flow ratio of H, and
CH, , the hardness and adhesion force of the {ilms decrease. The films own good tribology characteristics under ambient
atmosphere, the flow ratio of H, and CH, has slight influence on the friction coefficient when the films undergo the same
loads and velocities. Under high load, the velocities had little influence to the friction coefficient compared with low load.
The wear rate of all films changes in the range of 10°*-10""mm®/Nm, and increases with the increase of the flow rate of
H, and CH,.
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Table 1 Raman spectroscopy analysis of a—C @ H films deposited under different flow ratios of H,/CH,
G peak D peak
H,/CH, I/ I
Position/cm™ FWHM/cm™ Position/cm™ FWHM/cm™
0:1 1 543.54 148.72 1 355. 87 247.53 0.77
1:1 1 545.91 146. 82 1362.15 249. 38 0. 84
21 1 549.12 144. 34 1 369. 26 256. 38 0.91
3:1 1 550.53 142.79 1 370.68 251.75 0.96
41 1 551.51 141. 38 1372.68 240. 47 0.98
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