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Abstract Oxide powders of Cr,03 and Cr,03+3%TiO, were prepared by spray drying, plasma densification

and fused+crushed processes. The oxide coating layers were made by plasma spray and characterized by micro-

structure, hardness, adhesion strength and relative density. The optimum spray distance for the high quality coat-

ings by spraying dried powders was found to be 9 cm. A small amount addition of TiOy in Cr,O3 powder

significantly improved coating characteristics by lowering the melting point of powders. The hardness and relative
density of coating layers of the plasma densified powders were comparable to those of fused and crushed powders,
however, the adhesion strength was much higher in the former case.
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Fig. 1. SEM morphology of Cr,0; and Cr,03+3%TiO,
powders for plasma spray coating.
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Table 1. Properties of spray powders prepared by different method

CI'203

Powder conditions

Spray dried Plasma densified Fused+Crushed Spray dried Plasma densified Fused+Crushed

Mean particle size (um) 46 39
Apparent density(g/cc) 1.07 2.24
Flowability(g/sec) 0.54 0.69

Cr,04+3%Ti0,

42 45 38 33
2.14 1.17 2.28 2.08
1.01 0.49 0.94

Table 2. Plasma spray coating conditions

Powder conditions Spray distance(cm) Feed rate(g/min) Plasma energy(kW) Plasma gas

Spray dried 9~21/6~11 90 35/43 Ar(100 psi)

Plasma densified 9 65 35 H,(20 psi)
Fused+Crushed 9 65 35
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Fig. 2. Cross section of plasma spray coated layers by
spray dried Cr,O;3 powder at different spray distances: a)
9cm b) 21 cm.
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Fig. 3. Thickness of coated layers by spray dried powders
at different spray distance.
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Fig. 4. Relative density of coated layers by spray dried
powders.
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Fig. 5. Hardness of coated layers by spray dried powders.
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Fig. 6. Adhesion strength between Al substrate and coated
layers by spray dried powders.
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Fig. 7. Cross section of plasma spray coated layers by
Cr,03 and Cr;03+3%TiO, powders at a spray distance of
9 cm.
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