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ABSTRACT

Alumina were added to ceria based ceramic powders upte 9.7 vol% and composite powders were sprayed
by plasma spraying process m order to improve the mechanical properties such as hardness, fracture tough-
ness and thermal shock resistance. The cera based coatimg sprayed without alumina has the typical colurm -
nar and lamellar structure. Alumina addition has lowered the amount of columnar and lamellar structure.
Added alumina was segregated in the grain boundary and grain of ceria hased crystal accompanied with pore.
The maximum value of densily and the minimum value of porosity were chserved at the sprayved coating
with 4.8 vol% alumina. The hardness. fracture toughness and thermal shock resistance were increased with
alumina addition. The improvement of mechanical properties of plasma sprayed ceria based coatings result-
ed from the disappearance of the columnar and lamellar structure by addition of alumma.
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Table 1. The Composition and Sample Designatin Plas-
ma Sprayed Coatings

Sample names ' Composition
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Fig. 1. The XRD peak patterns of various composite
powders.
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Fig. 2. The SEM images of various composite powdels made by spray drymg method. (a) CepalGdas0s (b) Ceyg
Gl 205+ ALD(2.5 vol%), (¢ CepGiy 05 +ALO4.8 vol%) and (d) Cey Gds 0.+ ALOL(9.7 vol%)
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Fig. 6. TEM analysis of CensGo,OutALO, (9.7 vol%)
coaling. (a) bright field image and (k) SADP.
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Fig. 9. The microhardness variations of CegaGidy 0, bas-
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