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Abstract: The CrSiN films with various Si contents were deposited on silicon (111) by middle frequency un-
balanced reactive magnetron sputtering. The crystal construction, chemical composition, cross sectional struc-
ture and mechanical properties of the resultant films were studied by X-ray diffraction (XRD), X-ray photoe-
lectron spectroscopy(XPS), Kevex spectroscopy (EDX) and nano —indentation instrument, respectively. The
tribological properties of the films sliding against GCrl5 balls were investigated by ball —on—disk tribometer
(UMT-2). The results show that the CrSiN films present the nanocomposite structure of nc—CrN/a-Si; N, ,
composed of CrN crystal and amorphous Si; N, matrix. The mechanical properties of the CrSiN films are en-
hanced owing to the nanocomposite structure. The hardness of CrSiN film with 12. 6% Si reaches the maxi-
mum owing to the formation of nanocomposite structure. The low friction coefficient and high wear resistance

are presented in the CrSiN films compared with the CrN film.
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Table 1 Chemical composition, hardness, friction coefficient and wear rate of CrSiN films

Si Cr Thickness/  Hardness/ Friction coefficient Wear rate /(pm® « N"'ym™)
Sl s a/ % pm GPa in air in oil in air in oil
A 0 100.0 1.1 13.95 0.816 0.194 0.094 4 0.003 5
8.4 91.5 1.5 16. 08 0.677 0.112
C 12.6 87.4 1.6 25. 64 0.483 0.126 0.001 6
D 17.9 82.1 1.8 18. 22 0. 564 0.111 0.0011
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Fig. 1 XRD patterns of CrSiN films
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