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High Temperature Wear Behavior of Plasma-Sprayed
Zirconia-Alumina Composite Coatings
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Abstract—High temperature wear behaviors of plasma-sprayed ZrQO,-Y,0, composite coatings were
investigated for high temperature wear resistance applications. The composite powders containing 20,
50, 80 vol% of alumina for plasma spray were made by spray drying method. Wear tests with com-
posite coated specimens were performed at temperature ranges from room temperature to 800°C.
Wear tests were also carried out with heat treated specimens at room temperature. The microstructural
change of coatings and the worn surface were examined by SEM and XRD. Sharp increase of wear
loss at high temperature wear test was observed in specimens containing 50 and 80 vol% alumina.
Similar trend was observed in the heat treated coatings. The measured residual stress was increased
with increased alumina contents and heat treating temperatures. Residual stress induced during heat
treatment appeared to be responsible to the observed harmful effect of alumina additions on the high

temperature wear.
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Fig. 1. Schematic diagram of high temperature wear
tester.
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Fig. 2. The micrographs of starting powder with vari-
ous alumina composition.
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Fig. 3. The wear loss of zirconia-alumina composite
coatings as changes of test temperature.
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Fig. 4. The dynamic changes of friction coefficient at
various test temperature with A20 coatings, (a) room
temperature, (b) 400°C, (c) 800°C.
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Fig. 6. The micrographs of fracture surface of coat-
ings with various alumina compositions.
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Fig. 7. Residual stress measured by XRD in zirconia-
alumina composite coating at various heated tem-
perature and composition.
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