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Influence of morphology and particle size of alumina on property of

epoxy-polyester nanocomposite wear-resistant coating
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Abstract Two kinds of aluminum nanoparticles, i. e. fumed aluminum with average particle size of 13nm and
spherical aluminum with average particle size of 100nm produced by high frequency thermal plasma, were applied to
improve the wear resistant of epoxy-polyester powder coatings.Epoxy-polyester hybrid powder coatings were prepared
with fumed and spherical aluminum nanoparticles respectively by melting mixing through twin screw extruder and the
coating were deposited on steel substrates by electrostatic spraying and then cured at 160°C for 15min. The morphology
and wear resistance of the two kind of coatings were systematically investigated. The sliding wear resistance behavior
was evaluated using a universal micro-tribological (UMT) tester under certain conditions. The worn surfaces were
examined by confocal laser scanning microscopy. The surface roughness and glossiness of the coating were also
measured. The results showed that both F-Al, O, and Q-Al, O; particles all can improve the wear resistance. The specific
wear rate of F-Al, O; was lower than that of Q-Al, O; system at the same filling amount. When the content of F-Al, O
particles was 10wt% , the wear rate decreased to 1/3 of the wear rate of epoxy-polyester coating. However, when the
content of Q-Al, Os particles was 30wt % ,the wear rate decreased to 1/52 of epoxy-polyester coating. Besides, both F-
Al, O3 and Q-Al, O, particles increased the surface roughness of the coating.F-Al, O3 had no effect on the glossiness of

the coating. The higher the content of Q-Al, O; ,the higher the surface roughness.the lower the glossiness.
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