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FORMATION OF CERIA-DISPRSED PARTIALLY-STABILIZED ZIRCONIA FILM ON BEARING STEEL BALL
BY SOL-DROPPING ELECTROPHORETIC DEPOSITION METHOD
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Various parameters of the sol-dropping electrophoretic deposition (EPD) method were optimized to form a thick
and uniform nano CeO.-dispersed yttria-partially-stabilized zirconia film on the surface of high-carbon chromium
bearing ball. There were fewer cracks on the film on the bearing ball fired in air than the film fired in a reducing
atmosphere. Wear distance in the frictional wear test was longer in the coated ball formed at an applied voltage of
200 V than that of 100 V during EPD process. The coated ball prepared from the precursor solution that the ratio
of alkoxide derived YPSZ to YPSZ powder is 2:8 had the longest wear distance.
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Fig. 1 Vertical cell for the sol-dropping EPD method.
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Fig. 2 Microscope images of coated balls by the sol-

dropping EPD method with an applied voltage of (a)
100 V and (b) 200 V and firing in a reducing atmosphere
as well as with an applied voltage of (c) 100 V and (d)
200 V and firing in air.
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Fig. 3 Zr characteristic X-ray images of nano CeO»-
dispersed YPSZ layers on bearing steels
(experimental conditions of (a), (b), (c), and (d) are
the same as in Fig. 2).
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Fig. 4 Result of frictional wear test for each sample
prepared by sol-dropping EPD method at an applied
voltage of 200 V and firing in air. The ratio of sol-gel
derived YPSZ to YPSZ powder is (a) 4:6, (b) 3:7, and
(c) 2:8.
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