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Effect of Sintering Temperature on the Tribological Properties of Sol-gel ZrQO,
Nano Films Coated on Stainless Steel Surface
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( College of Chemical Engineering Inner Mongolia University of Technology Hohhot 010051 China)

Abstract: ZrO, nanofilms were prepared on 304 stainless steel surface using sol-gel method followed by
sintering at 500 °C 600 °C and 700 “C. The effect of sintering temperature on the surface structure and
tribological properties of ZrO, films were investigated with X—ray diffractometry ( XRD) atomic force
microscopy ( AFM)  scanning electron microscopy ( SEM) and tribometer. The results show that the
crystal structures of ZrQ, transform from tetragonal phase to monoclinic phase the grain size of the ZrO,
films gradually increase from 76 nm to 83 nm while the surface roughness the ZrO, films gradually
decrease from 6.3 nm to 4.6 nm and the friction coefficient and wear rate of the films gradually decrease
from 0.22 and 2.24 x10 ™ mm’ /Nm to 0. 19 and 1.95 x 10 ~* mm’ /Nm respectively when the sintering
temperature increase from 500 “C to 700 °C. Therefore the wear-resisting and friction-reducing properties
of the ZrO, films are also significantly improved.
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