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Abstract The size, morphology and distribution of pores which affect on the physical properties of ther-
mal barrier coatings were investigated to find the relationship with spraying parameters. The plasma —
sprayed zirconia coatings contained numerous micropores as well as macropores which were appeared as
spherical and irregular pores, and cracks. The pore formation process and its characteristics were varied
with spraying distance. Porosity itself was varied with spraying parameters such as spray gun current,
gas flow rate and the gas used(Ar or N;). The porosity of coatings was ranged from 10 to 18% with the
variation of spraying conditions. The relative harciness measured by the scratch test, showed strong de-

pendence on the porosity of coatings rather than spraying parameters.
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Photo. 1 SEM and optical micrographs image
showing; (a) morphology, and (b) microstructure
of MgO —stabilized ZrO, used
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Table 1. Plasma spraying conditions employed.
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Fig. 1 Schematic diagram of scratch tester.
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Photo. 2 (a) Typical surface morphology of the
MgO —stabilized ZrQ; coating and (b) microstruc-
ture of cross section showing pores and micro-
cracks.
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Fig. 2. A schematic models of coating and pore
shape in lamellae structure;
(a) surface view and (b) cross sectional view.
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Fig. 3. Variation of porosity with spray distance.
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Photo. 3 Variation of microstructures of the coat-
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Fig. 4. Pore size distribution of the coatings measured by image analyzer with the spraying distance.
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Photo. 4 Optical and SEM micrographs showing; (a) scratch —tested specimen and (b) groove structure.
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Fig. 6. The porosity and scratch depth of the coat-
ings as functions of arc current and flow rate of
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Fig. 7. Variation of the porosity and scratch depth
of the coatings with arc current and plasma gas
type(gas flow rate was fixed at 42.5 1/min).
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