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Effect of Sealing Process on the Tribological Behavior of
the Plasma Spray Zirconia Based Coatings
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Abstract

High temperature wear behavior of plasma sprayed zirconia based coating sealing
with zirconia sol were investigated for high temperature wear resistance application.
The zirconia powders containing 2.5, 5.0, 7.5, 10.0 mol% of MoS;, FexOs for plasma
spray were made by spray drying method. As-sprayed coating was sealed by
zirconia-sol to fill up the pore and crack in coating. wear test were performed at
temperature ranges from room temperature to 600T. The microstructural changes
of before and after sealing process were examined by SEM, XRD and EPMA.
After sealing process, the porositv was decreased and micro-hardness was
increased. The wear properties of coating after sealing process were improved by
sealing of pores and cracks. The behavior of wear amount and coefficient of
friction were same tendency to before sealing process.
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Fig. 1 The SEM image of zirconia powders
made by spray drying methods.
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Stirring for 10 min.
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Hydrosis and condensation with distilled water
{0.05 mol)/1-butanol(3.72g) solution for 30 min.

Stirring for 30 min. after addition of 1-butanol

to adjust the condensation(0.4M) of sol

i

L Polymeric zirconia sol

Fig. 2 Flowchart for preparation of polymenc
zirconia sol.
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Fig. 3 The XRD peak patterns of samples
before and after dipping process on ceria +
alumina(10 mol%) substrates.
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Fig. 4 Cross-sectional views of ceria based
coatings after dipping process; (a) Image of
coating and (b) EPMA mapping of Zr ions
ant same area of (a)
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Fig. 5 The microhardness changes of

zirconia based coatings before and after
dipping process with different amount of

additives.
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Fig. 6 The coefficient of friction changes of
Fe20: and MoS:z added zircomia coatings after
dipping process with various temperature.
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Fig. 7 The coefficient of friction changes of Fig. 9 The weight loss changes of plate
Fe:03 and MoS2 added zircomia coatings  specimen before dipping process with various
before dipping process with various  temperature.
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Fig. 11 The width of worn area changes of
ring specimen before dipping process with
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Fig. 12 The SEM images of wear debris of
zirconia + MoS:2 (75 mol%) coatings after

dipping process at 200T
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