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Effects of Target to Substrate Distance on Microstructure and

Tribological Properties of Pulsed Laser Deposited CN, Films

SONG Jian—qgiang' , ZHENG Xiao—hua', YANG Fang—er', CHEN Le-sheng’,
ZHENG Jin—xiang' , SHEN Tao'
(1. College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014; 2. Wenzhou
Hongfeng Electrical Alloy Co. , Ltd. , Wenzhou 325603, Zhejiang)

Abstract: Typical CN, films were prepared by pulsed laser ablation of CN, target at various target—to—sub-
strate distances (TSD). The surface morphology, chemical composition and chemical bonding structure of the
films were characterized by scanning electron microscopy (SEM), X-ray photoelectron spectroscopy (XPS)
and Raman spectroscopy respectively. The tribological behavior of the films was investigated by using a ball-
on—disk tribometer in atmosphere. The results show that when the TSD increases to 45 mm, the nitrogen
concentration of the film is up to 23. 9%, and the area fraction of sp’ C—C and N—sp®C bonds increase. How-
ever, with the TSD up to 51 mm, the nitrogen concentration is down to 15.5% , the area fraction of sp’C-N
and N-sp’C bonds decrease, the area fraction of sp?C—C bond increase up to 55. 9%, and the wear rate of
CN, film increase from 4. 3X107" to 3. 1 X10™" m*/Nm. The average friction coefficient of CN, film decreases
from 0. 25 to 0. 18,
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Fig. 1 SEM images of CN, films deposited at various TSD
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Table 1 Fitting results of Cls and N1s XPS spectra of the CN, films (a/%)
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Fig. 3 Raman spectra of CN, films deposited at various TSD
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