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Effect of Heat Treatment of powder on the Tribological
Behavior of the Plasma Sprayed Zirconia Coating
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Abstract

The 3 mol% yttria stabilized zirconia (3-Y PSZ) powder was heat treated at 50
0C to evaporate the polymer binder and stabilize the tetragonal phase. The wear
experiments were carried out on a ring-on-plate type reciprocating wear tester at
selected temperatures with in the range room temperature to 600°C. The results
show that the heat treatment of powder decreases the wear rate due to the
reduction of microcracks and pores in coatings and the stabilization of the tetragonal
phase. Powder heat treatment enhanced the quality of the coating layer by removing
remnant gases during coating process and the powder heat treatment at which
tetragonal phase is stable diminished phase ratio of monoclinic. These two effects
improved wear resistance characters.
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Fig. 1 The SEM image of 3Y-PSZ powder
made by spray drying methods.
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Fig. 2 TG of the spray-dried 3Y-PSZ powder
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Fig. 3 The SEM image of 3Y-PSZ powder
made by spray drying methods; (a) untreated
(x800), (b) heat treated (x800), (c) untreated

(X 30000) and (d) heat treated (X30000)
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Fig. 4 The cross-sectional SEM images of (a)
untreated and (b) heat treated plasma sprayed

3Y-PSZ coatings.
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Fig. 6 The friction coefficient of 3Y-PSZ

coatings with power preparation.
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Fig. 8 XRD patterns of 3Y-PSZ coating in 26
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Fig. 9 Monoclinic intensity fraction (%) of
3Y-PSZ coating as function of the powder
preparation.
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