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Effects of SiO, Nanoparticles in Electrolytes on Growth Process and Surface Properties of Alumina

Coatings Formed on 7A52 Aluminium Alloy by Micro-arc Oxidation

SUO Xiang—bo, QIU Ji, LIU Ji—yan
(National Key Laboratory for Remanufacturing, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: In order to enhance the properties of the layers produced by micro—arc oxidation, Al,O; coatings embedded with
SiO, nanoparticles were produced on 7A52 aluminium alloy by adding SiO, nanoparticles into the electrolyte. With the
addition of SiO, nanoparticles in the electrolyte, the formation rate of Al,O; coating enhanced considerably and the current
density through sample surface became much higher than that without SiO, at the same voltage. The Coatings were
investigated with X-ray fluorescence spectrometry (XRF), Scanning electron microscopy (SEM), Vickers hardness test,
reciprocating friction and wear test. The XRF results showed that SiO, nanoparticles were successfully embedded in the Al,O4
coatings. Compared with the Al,O5 coatings without SiO, nanoparticles, the MAO Al,0; coatings with SiO, nanoparticles are
much denser and harder, and the wear resistance is also improved significantly.
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Fig.2 Coating thickness vs. time

F1 PRSI0 Fh & & MMEBXRFINLE R

Tablel XRF results of n—SiO, reinforced ceramic coating
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Fig.3 Surface morphology of the MAO Al,O; coating (a) without n—SiO, (b) with n—SiO,
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Table 2 Microhardness of 7A52 Al alloy and MAO coatings
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Fig.4 Friction coefficients vs. sliding time
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Fig.5 Weight loss wear rate of (a) 7A52 Al alloy (b) MAO
coating without n—SiO, (¢c) MAO coating with n—SiO,
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Fig.6 SEM photograph of wear surface of MAO coating (a) without n—SiO, (b) with n-SiO,
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