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Properties of Air Plasma Sprayed Al,05-3 % TiO, Coatings
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Abstract: Al,0;-3 % TiO, coatings were prepared by conventional air plasma spray (APS) and air plasma spray with
extended Laval nozzle in this paper. The phase composition, microstructure, adhesive strength and micro—hardness for the two
techniques were characterized respectively by comparing with those of conventional APS Al,O; coating. The significant
difference between two Al,03;-3 % TiO, coatings was investigated according to in-flight characteristic in plasma plume. The
results showed that both of Al,05-3 % TiO, coatings were mainly composed of y—Al,O3, and a small fraction of a—Al,O3 and
fine crystal or noncrystal were also found in the coatings. APS with extended nozzle sprayed coatings exhibited worse
properties in porosity, microhardness and adhesive strength than conventional APS, but the deposition efficiency for the former
was obviously higher than the latter, which reached 70 % and greatly lowered the cost of coating production. Particle
characteristic revealed that extension of nozzle decreased the in—flight velocity and prolonged the duration in plasma plume,
which resulted in the decrease of adhesive strength and density and the increase of deposition efficiency.
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Fig.2 XRD patterns for powder and as sprayed coatings
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Fig.3 Cross—sectional SEM images for Al,03;-3 % TiO, coatings
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Fig. 7 In—flight temperature and velocity for Al,05-3 % TiO, particle in plasma plume
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