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Preparation and Properties Analysis of Plasma Sprayed Nano Alumina Coatings
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ABSTRACT: Objective To study the microstructures, mechanical and tribological properties of Al,O; micro-nano coatings.
Methods Nanosized Al,O; powders were deposited using atmospheric plasma spraying technique. Particle size distributed from 35
to 75 pm, consisted of nano-Al, O, , were obtained by spray drying. Micro-coatings of commercial Al, O, feedstocks were also pre-
pared as control. Microstructure of powders and coatings, as well as the worn surface of coatings, were characterized. Moreover,
microstructure, mechanical and tribological behaviors of both nano and micro coatings were analyzed, respectively. Results Al, O,
nano-coatings showed a better interface bonding between the layers compared with Al,O; micro coatings which resulted in great im-
provement of adhesion strength and microhardness of Al,O; nano coatings. The friction coefficient of Al,O; micro coating is 0. 41

while Al,O; nano coating 0. 34 at the speed of 1000 r/min and 750 g load. Conclusion Al,O; nano coatings showed a better me-
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chanical properties and wear resistance due to the excellent microstructure.

KEY WORDS: plasma spraying; nano-Al, O, coatings; wear; abrasion resistance
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Fig. 1 TEM micrograph of Nano-Al, O, powders
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Tab.1 Plasma spraying parameters

) Input power Current Voltage Ar H,/ Feed rate /  Spray distance/
Coating /kW /A /V /(L+emin™") (Lemin™") (remin™") cm
Micro-Al, O, 29.8 480 62 43 12.8 13.2 10
Nano-Al, O, 27 450 60 42 12 13.2 10
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Fig. 4 Micrographs of micro Al, O, coatings: a) surface morphology ;
b) magnification of M; ¢) cross-section morphology (SEM)
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Tab.2 Adhesive strength and microhardness of coatings

) 2E AT BE/ MPa A (HV)
2 3 HE 1 2 4 5 6 7 8 9 10 H
WOk ALO, 17.38  18.69 25.31 20.46 724 632 672 710 754 615 719 598 737 602 676.3
K ALO, 30.81 36.47 35.08 34.12 910 868 871 869 907 836 854 862 917 849 874.3
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