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SOL-GEL COATING OF NANOCERIA-DISPERSED PARTIALLY STABILISED ZIRCONIA FILM
ON THE WHOLE SURFACE OF BEARING STEEL BALL.
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In order to form thick and uniform nano-CeO: dispersed yttria partially stabilized zirconia (YPSZ) film

on the surface of high-carbon chromium bearing steel ball, a heating rate during firing was varied at 200°C/h,
400°C/h and 1000°C/h. Samples fired at a heating rate of 200°C/h showed less cracking and delamination
than those fired at 400°C/h and 1000°C/h. In the ball-on-disk friction and wear test, the specimens fired at
200 °C/h had a longer wear distance than those fired at 400 °C/h and 1000 °C/h.

Key Words : high-carbon chromium bearing steel, partially-stabilized zirconia, sol-gel method,

mechanochemical treatment, coefficient of friction
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Fig. 1 Schematic illustration and photograph of the
rotary mechanism of vacuum deposition equipment.
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Fig. 2 CeO:-dispersed YPSZ coat on bearing ball after
firing at a heating rate of (a) 200 °C/h, (b) 400 °C/h and
(c) 1000 °C/h.
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Fig. 3 Coefficient of friction by ball-on-disk method for
sol-gel coated steel ball fired at various heating rate.
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Fig. 4 Characteristic X-ray images of Zr for cross-
section of nano-CeQO: dispersed YPSZ layers on
bearing steel fired at a heating rates of (a) 1000 °C/h
and (b) 200 °C/h.
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