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Tribological Properties of Graded Metal-doped and Nanoscale Multilayered Modulation
Diamond-like Carbon Films

CHEN Xin—chun, PENG Zhi-jian, FU Zhi—giang, WANG Cheng-biao
(School of Engineering and Technology, China University of Geosciences, Beijing 100083)

Abstract: Graded tungsten—doped diamond-like carbon (DLC) composite thin films and nanoscale multilayered chromium
modulated DLC composite thin films with multicomponent transition layers were fabricated, respectively, by using cathodic
vacuum arc and ion beam assisted DC magnetron sputtering technique, and the influences of the doped amount of metal W and
the individual thickness of Cr modulation layer on the composition, structure and properties of the as—prepared DLC film
samples were investigated. It was found that the adhesion strengths between the films and substrates of both kinds of samples
were dramatically enhanced due to the alleviation of their intrinsic compressive stresses through multicomponent and
multilayered structure, and the comprehensive wear—resistant properties of the as—prepared samples were obviously improved.
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Table 1 Mechanical and tribological properties of W—doped DLC films

RS YR H AR I S — B/

B A H/GPa E /GPa L¢/N (x10"° mm®/Nm)

0 12.13 168.55 80 0.18 2.47

1 15.62 179.68 80 0.20 1.19

2 16.18 181.01 90 0.19 0.98

35 21.57 247.65 90 0.36 1.77

5 27.47 305.69 >100 0.35 0.86

AN 0.65 19.11
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Fig.4 Surface and fresh fracture SEM images of nanoscale multilayered Cr modulated DLC film sample prepared by the

deposition time of 240 s for individual Cr layer
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Fig.5 Elemental concentrations in depth calculated from AES profiles of nanoscale multilayered DLC films with the deposition

time of Cr layer at 30 s (a) and 240 s (b) respectively.
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Table 2 Mechanical and tribological properties of nanoscale multilayered Cr modulated DLC film samples

Cr JHI 2 VTR Cr 25 YORAE JEE M Iy S e e B K/
At )/ s der /M H/GPa E/GPa L/ N ) (X 10 mm®/Nm)
30 11.1 7.6 107 80.2 0.25 2.24
60 15 9.8 132.37 81.3 0.22 2.04
120 40 13.58 164.78 89.7 0.21 1.35
240 55.1 9.53 142.35 86.4 0.24 5.44
AN 0.62 23.81
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