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Effect of Annealing Process on the Tribological Behavior of the
Plasma Sprayed Zirconia Based Coatings
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Abstract

High temperature wear behavior of plasma sprayed zirconia based coating with
annealing were investigated for high temperature wear resistance application. The
zirconia powders containing 2.5, 5.0, 7.5, 10.0 mol% of Fe;Oz for plasma spray were
made by spray drying method. As-sprayed coating was annealed at 500C, 10
cycle. Wear test were performed at temperature ranges from room temperature to
600C. The microstructural changes of before and after sealing process were
examined by SEM and XRD. After annealing process, the microstructure was
stabilized and micro-hardness was increased. The wear properties of coating after
annealing process were improved by stabilizing of microstucture. The behavior of
wear amount and coefficient of friction were same tendency to coefficient of friction.
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Fig. 1 The SEM image of zirconia powders
made by spray drying methods.
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Fig. 2 Schedule of annealing
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Fig.3 Monoclinic/tetragonal phase intensity ratio
change at various temperature.
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Fig. 4 The microhardness changes of

zirconia coatings before and after annealing
process with different annealing cycles.
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Fig. 5 The microhardness changes of
zirconia based coatings before and after
annealing process with different amount of

additives.
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Fig. 6 The coefficient of friction changes of
Fe203 added zirconia coatings after annealing

process with various temperature.
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Fig. 7 The coefficient of friction changes of
Fex03 added zircomia coatings  before

anuealing process with various temperature.
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Fig. 8 The weight loss changes of plate

specimen after annealing process with various
temperature.
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Fig. 9 The weight loss changes of plate
specimen before anmnealing process with

various temperature.
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Fig. 10 The width of worn area changes of
ring specimen after annealing process with

various temperature.’
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Fig. 11 The width of worn area changes of ’

ring specimen before annealing process with
various temperature.
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