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PREPARATION AND MECHANICAL PROPERTIES OF Zr,_Si,.N NANO-COATINGS

HUANG Ruoxuan®*, SUN Peng', ZHU Fangping', QI Zhengbing', WANG Zhoucheng'
(1. College of Chemistry and Chemical Engineering; 2. College of Materials, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: Zr, ,Si,\N nano-coatings were deposited by direct current and radio frequency co-sputtering from zirconium and silicon.
The Si contents in the Zr; ,Si,N coating were varied by changing the power applied to the Si target. The influences of Si content on
the phase structure, composition, crystal sizes, hardness and tribological properties of Zr; ,Si,N coatings were investigated, and the
hardening mechanism of the coatings was explored. The results show that the addition of Si significantly affects the orientation and
phase structure of Zr;_,Si,N coatings. When Si content increased, the cross-section morphology of the coating changes from column
structure to non-column structure, the microstructure changes from solid solution to nc-ZrN/o-Si;N,, and then to amorphous. The
grain size in the coating is from 12 to 30 nm. When Si adding content is lower than 3.14% in mole, its hardness of Zr; ,Si,N coatings
increases with the increase of Si content, which is taken as the result of solid solution hardening; while for Zr; .Si,N coatings with the
Si contents higher than 3.14% in mole, as a result of atomic sliding in the grain boundaries and grain rotation, its hardness decreases
with the increase of Si content. The coatings with higher Si contents have better wear resistance.

Key words: zirconium silicon nitride coatings; hardness; friction factor; abrasion property
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Fig.1 X-ray diffraction (XRD) patterns of Zr, ,Si,N coatings

with different mole fraction of Si contents

x—Mole fraction of Si (the same below).
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Fig.2 Scanning electron microscope (SEM) photographs of
cross-section morphology of Zr;,SiyN coatings with
different Si contents of 1.26% and 7.68% in mole
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Fig.3 Variation of hardness and grain size of Zr, ,Si,N coatings
with different Si contents
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Fig.4 Variation of friction factor of Zr,_,Si,N coatings with
different Si contents vs time

Testing conditions: The testing was performed at room tempera-

ture using a 100Cr6 steel ball (diameter of 6 mm) as a counterpart.

All measurements were done under the load of 2 N, linear speed
of 0.05m/s, testing time of 12 min and relative humidity of air

55%. The radius of a wear test track was 2 mm.
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Fig.5 Energy dispersive spectroscopy (EDS) spectra of the wear
tracks of Zr, ,Si,N coatings with different Si contents
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