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Surface Changes of Diamond -like Carbon Films Induced by Water Molecules

OU Yu-jing'?*, WANG Yong—-fu'*, ZHANG Jun-yan®
(1. School of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou 730050; 2. State Key
Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences,

Lanzhou 730000)

Abstract; Diamond-like carbon films were successfully deposited on Si substrate by plasma enhanced chemi-
cal vapor deposition, and immersed in deionized water with or without magnetic fields. Soaked surfaces of the
films in deionized water with or without magnetic fields were investigated by X-ray photoelectron spectroscopy
(XPS), nanoindentation and tribometer. It is found that the magnetic fields increase the number of water mol-
ecules penetrating into DLC films. resulting in the surface changes of the films. When water molecules exist,
the conversion from C=C bonds to C-~H bonds is induced, and H atoms enter into films, and neutralize free
radicals, resulting the increase of hardness and friction coefficient.
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Fig. 1 Raman spectrum of the DLC films
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Fig. 3 Content of C=C and C~C varies with immersing time
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