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CrN Films for Surface Coatings of Engine Piston Rings

CHEN Tao, WANG Ze-song, ZHOU Lin, DENG Jian—wei, TIAN Can—xin, HE Jun, LIU Chuan—sheng, FU De—jun
(Accelerator Laboratory, Department of Physics, Wuhan University, Wuhan 430072)

Abstract: CrN coatings were deposited on Si, high-speed steels and WC by electron source assisted medium-frequency
magnetron sputtering. The influence of gas flow rate, negative bias voltage, and sputtering power on the structure and
mechanical properties of CrN were studied. X—ray diffraction showed that CrN coatings deposited at N,/(N,+Ar) ratios below
60% were polycrystalline with a CrN (200) orientation whereas those prepared at higher N,/(N,+Ar) ratios showed Cr,N
structure. The deposition rate of CrN was in the range of 8.5~12.5 um/h and their microhardness was in the range of 10~18
GPa. The deposition rate, structure, and microhardness of the coatings were strongly influenced by the negative bias voltage.
At bias voltage lower than 25 V both CrN (200) and (111) were observed. AFM and SEM showed that the samples exhibited a
fibrous structure, whereas at bias voltage exceeding 25 V the samples showed a columnar structure. The results showed that the
CrN film prepared by the present process is suitable for application on piston rings of engines.
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Fig.1 Ion source—assisted MF magnetron sputtering system
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Fig.2 Influence of deposition parameters on the deposition
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Fig.6 SEM images of CrN prepared at various sputtering power
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