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Structure and Properties of DLC Films Prepared by Linear Ion Source Technology

ZHOU Tao, YUAN Jun—tang, HUANG Lei, WANG Zhen-hua
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094)

Abstract: The Diamond-like carbon (DLC) films were deposited on YG6 cemented carbide, SKD11 stainless steel and
T7451 aluminum alloy by linear ion source (LIS) technology to research structures and properties of DLC films on differ-
ent substrates based on LIS, Cr was used as the transition layer to relieve the mismatch between films and substrates.
Surface morphology and microstructure of the films were investigated by atomic force microscopy (AFM),stylus profiler
and Raman spectroscopy, respectively. Mechanical properties in terms of adhesive strength and wear resistance were test-
ed by scratch tester and friction—wear tester. The results show that the DLC films made by LIS are smooth and uniform
with a surface roughness Ra of 5.5 nm merely. The fact that the DLC/Cr/SKD11 film has the lowest ratio of Ip/I
means highest amount of sp?C. The adhesive strength of the DLC/Cr/SKDI1 film and the DLC/Cr/T7451 film are 42. 2 N
and 23.2 N, both weaker than that of the DLC/Cr/YG6 film without obvious failure in the range of 120 N. The friction
coefficient of the DLC/Cr/YG6 is 0. 09, lower than that of the DLC/Cr/SKDI11 (0. 14) and the DLC/Cr/T7451 (0. 32).
This means that the DLLC/Cr/YG6 has a better wear—resisting property. In conclusion, the DLC films deposited on dif-

ferent substrates have different microstructure, adhesive strength and wear resistance.
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Fig.1 Schematic diagram of the linear ion source(LIS)
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Table 1 Deposition parameters of the Cr/DLC films

) Time/ Working gas Temperature/ Target .
Film - Bias voltage/V
min Type Flow/(mL * min™") Type Parameter
Cr 10 Ar 17 115 Sputtering target 6 A —500
DLC 120 C, H, 17 115 Ion beam source 1000V —1 500
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Fig. 2 Morphologies of the DLC/Cr/SKD11 film
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Fig. 3 AFM morphologies of the DLC films
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Table 2 Gaussian solution of the Raman spectra of the DLC films

600 800 100012001 4|100 1 600 1 800 2 000 2200

S

Position/cm™ Width/cm™ Integral area/cm™
Fi]m I[)/I(;

D G D G D G
DLC/Cr/SKD11 1 382.4 1 559.2 346. & 168. 8 72 960 53 973 1. 37
DLC/Cr/YG6 1401.4 1 557.0 378. 160. 1 93 133 48 599 1.91
DLC/Cr/T7451 1 390.8 1 557.9 362. 167.5 101 088 68 961 1.46
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