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Tribological Properties of DLC and CrN Films Under Engine Oil

WANG Shunhua' SHANG Lunlin"? ZHANG Guangan® GENG Zhongrong' LIU Qianxi’

(1 School of Mechatronic Engineering, Lanzhou Jiaotong University, Lanzhou 730070)
(2 State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000)
(3 ASIMCO Shuanghuan Piston Ring Co. , Ltd. , Yizheng 211400)

Abstract Diamond-like Carbon (DLC) films was deposited on the bearing steel by closed-filed unbalanced mag-
netron sputter technique, and CrN films was deposited on the bearing steel by cathodic arc ion plating. The tribological
performance of DLC and CrN films in the fully formulated engine oil (CF-4, 15W/40) lubrication conditions were in-
vestigated on a SRV-1IV tribo-meter. The effects of load and temperature on the friction coefficient and wear rate were
analyzed. The results indicate that the friction coefficient of two kinds of films decreases with increasing load under oil
lubrication condition. DLC solid/liquid synergistic lubrication have excellent tribological properties compared to the liq-
uid lubrication. Thin tribofilm on the interface caused by the tribochemical interaction between CrN films and additives
in the CF-4 engine oil decrease the friction coefficient under high load and high temperature. In addition, the wear re-
sistance of the CrN films was improved as oxide layer formed on the surface at higher temperature.

Key words DLC films, CrN films, Friction coefficient, Wear rate, Tribological properties, Solid / liquid syn-

ergistic lubrication , Tribochemical interaction
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Fig.3  Cross-section SEM morphologies of DLC and CrN films
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Fig.4  Friction coefficients of DLC and CrN films under lubrication of oil at 25°C and 100°C
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Fig.5 Wear rates of DLC and CrN films as a function
of the different loads at 25°C and 100°C
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Fig.6 SEM micrographs showing worn surfaces and scars of DLC and CrN films under the load 20 N and 80 N at 25°C
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Fig.7 SEM micrographs showing worn surfaces and scars of DLC and CrN films under the load 20 and 80 N at 100°C
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