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Microstructure and Properties of TiSiCN Coatings on the Surface of Tool/
Gear Steel

WANG Hui, GUO Xiuzhen, GUAN Haiying, CAO Hui’
(Department of Mechanical and Electrical Engineering, Inner Mongolia Technical College of Mechan-
ics and Electrics, Hohhot 010070, China)

Abstract: To solve the problem of poor bonding property between the surface of tool/gear steel and
coating which cannot protect the substrate for a long time, TiSiCN composite coating was prepared on
the surface of gear tool steel by DC and RF hybrid magnetron sputtering at low temperatures. The ef-
fects of deposition temperature on the structure and properties of the obtained coatings were investigated
by means of X-ray diffraction, scanning electron microscope, adhesion force tester, microhardness tes-
ter and electrochemical workstation. The results show that the composite coating is a face-centered cu-
bic structure, containing TiC and TiC,,N,, phases, and has a (111) preferred orientation. With the in-
crease of deposition temperature, the surface morphology of the coating becomes smooth and flat, the
crystallinity and density increase, the hardness increases, the adhesion between coating and substrate
increases, and the corrosion resistance improves. The quality and performance of the coating are the
best when the deposition temperature is 250 °C. When the deposition temperature is 300 °C, the surface
defects of the coating increase, the bonding properties and hardness of the film decrease, and the corro-
sion resistance also decreases.
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Fig.1 Schematic diagram of the coating
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Fig.2 XRD patterns of the composite TiSiCN coatings
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Fig.5 Microhardness indentation morphology of coatings
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Tab.1 Results of surface hardness of the coatings
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250 2872.18
300 2775.62
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Fig.6 Results of electrochemical test of the coatings
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Tab.2 Polarization parameters of the coatings
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200 —0.87 1.23x10°
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Fig.7 SEM images of corrosive coatings after immersion
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