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Preparatipon of the Gradient Coating of Cr/CrN/CrNC/CrC/ Cr-DLC and its Performance
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Abstract: Gradient coatings of Cr/CrN/CrNC/CrC/Cr-DLC were deposited by Twin Middle Frequency Magnetron Sputtering
(TMF-MS) method combined with ion source technique. Microstructure, composition, bond structure and gradient structure
were characterized by SEM, EDS, Raman spectroscopy and Auger spectrometer respectively. Tribological properties were
evaluated by Knoop Microhardness tester, friction and wear tester, scratching tester and Rockwell-C intender. The results
showed that a large area gradient Cr/CrN/CrNC/CrC/Cr-DLC coating can be deposited by the hybrid technique. The C bond
structure of the coatings is not obviously influenced by TMF-MS power. The concentration of Cr and thickness of the coatings
is increased with the power of TMF-MS. The hardness of coatings is decreased with the increase of Cr in DLC, meanwhile the
friction coefficient is slightly increased. The gradient interlayer and doped Cr can improve the adhesion of DLC films, however,
the high MF power may lead to deterioration of adhesion due to high compression stress.
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Fig.2 Cross-sectional SEM morphology of film
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Table 1 Thickness and composition of films

a1 FEm2 B3 M4 HEWS
i 1.99 2.17 1.57 1.44 1.48
X/% 60.56 66.07 68.17 74.44 77.22
X% 39.44 33.93 31.83 25.56 22.78
2.2 Raman
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Table 2 Tribological properties of films
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