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Structure and Tribological Properties of TiSiN Coatings Prepared by Arc Ion Plating
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Abstract: To study the effects of the Si content on the properties of TiSiN coatings. TiSiN coatings were prepared on
Ti6Al4V by arc ion plating. Surface morphology, microstructures, phase compositions and mechanical properties of the
TiSiN coatings with different Si content were characterized by SEM, TEM. EDS, XPS., nanoindentation and tribometer.
The results show that the increase of the Si content causes a more fine—grained densification microstructure. At the same
time, the hardness increases from about 35 GPa to 42 GPa. The Si element in the TiSiN coatings exist as amorphous Si; N,
and the TiN is wrapped by amorphous Si; N, in the TiSiN coatings. When the Si content being 8%, the wear rate of the
TiSiN coatings is 2. 1 X107 mm® /(N « m), exhibiting the best tribological properties.
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Fig. 1 Surface and cross section morphologies of the TiSiN coatings with different Si content in target
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Fig. 2 XPS spectra of the TiSiN coating with Si content of 8% in target
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Table 1 Composition of the TiSiN coatings with differ-

ent Si content in target (w/%)
Si content
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In target
5 38.12  7.35 14.04 18.60  21.89
8 35.71 10.40 20.84 17.04 18.07
10 32.04 11.08 14.92 14.50  27.46
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Fig. 3 XRD patterns of the TiSiN coatings with differ-

ent Si content in target and the Ti6Al4V substrate
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Fig.4 HREM images and diffraction pattern of the Ti-

SiN coating with Si content of 8% in target
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different Si content in target
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Fig. 9 Wear track morphologies and EDS analysis of the TiSiN coating in seawater with Si content of 5% in target
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