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Abstract The suspension plasma spraying is a modification of conventional plasma spray techniques that has been
developed to overcome the challenge of using fine particles in plasma spray processes. In this study, microstructure
developments and mechanical property of yttrium oxide (Y,O;) coatings prepared by the suspension plasma spray coating
technique have been investigated to determine the effect of processing parameters including plasma gun current and total
gas flow. The results showed that a highly dense Y,O; coating having low porosity of 0.2 vol% without any lamellar
structures can be achieved at the optimum condition of gun current 200 A and total gas flow 220 L/min.
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Table 1

Process parameters for suspension plasma spray coating
Gun voltage (V) 150
Stand-off distance (mm) 50
Gun current (A) 180~240
TGF (L/min) 180~240
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Fig. 1. Particle size distribution of Y,Oj; in suspension feedstock.
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Fig. 2. SEM image of Y,O; in suspension feedstock.
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Table 2

The variation of porosity of Y,O; coatings under different gun
current conditions

Gun current (A) 180 200 220 240
Porosity (vol%) 52 1.3 4.7 4.4

Current : 240 A

Fig. 4. The image of Y,O, coating sample under gun current
condition of 240 A.
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Fig. 3. Microstructure of Y,0; coatings under different gun current conditions.
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Fig. 5. X-ray diffraction patterns of Y,0, powder and coatings
under different gun current conditions.
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Fig. 6. Microstructure of Y,0; coatings under different TGF conditions.
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Table 3
The variation of porosity and adhesion strength of Y,O; coatings
under different TGF conditions

TGF (L/min) 180 200 220 240
Porosity (vol%) 1.3 0.9 0.2 0.3
Strength (MPa) 35 42 52 49
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