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ABSTRACT: The work aims to study the preparation process of new yellow ceramic coating on 6061 aluminum alloy by micro
arc oxidation (MAO) and characterize the microstructure, composition, hardness and corrosion resistance of the coating.
Na,SnO; was added into the base Na,SiO; for the MAO treatment to prepare a new yellow MAO ceramic coating which was
compared with the white, yellow or black MAO ceramic coatings. The morphology and element distribution were analyzed by
SEM and EDS. The composition of the coatings was characterized by XPS. The surface hardness was tested by hardness tester.

The corrosion resistance of the ceramic coatings was evaluated by electrochemical workstation and artificial seawater corrosion
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tests. With the increase of Na,SnO; concentration in the electrolyte, the content of Sn element in the yellow ceramic coating in-

creased, the content of Si element decreased, and the yellow degree of the ceramic coatings increased continuously. During the

preparation of the Sn-containing yellow ceramic coating, the SnO3  in the electrolyte was converted into SnO, under high tem-

perature and high pressure, resulting in a hardness (365HV) higher than that of the white and black ceramic coatings. The corro-

sion current density and corrosion potential of Sn-containing yellow ceramic coating were 9.34x10™° A/cm? and —0.34 V, re-

spectively after the electrochemical test in 3.5% NaCl solution. The corrosion resistance was better than that of the white and

yellow Mn-containing ceramic coatings. The addition of Na,SnO; can produce a desert-like yellow ceramic coating with high

hardness and corrosion resistance on aluminum alloy, which lays an experimental foundation for the application of aluminum

and its alloys in many fields.

KEY WORDS: aluminum alloy; micro arc oxidation; yellow ceramic coating; microstructure; mechanical property; corrosion

resistance
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Fig.1 Macroscopic image of yellow ceramic coatings prepared with Na,SnOj; of different concentrations
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Fig.2 SEM of ceramic coatings in different colors: a) white ceramic coating; b) Mn-containing yellow ceramic coating;
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Tab.1 EDS results of ceramic coatings in different colors
at%
Coatings Al (0] Na C Si P Sn Mn \% W

White ceramic coating 42.65 48.45 — 5.41 3.04 — — — —
Mn-containing yellow ceramic coating  39.75  57.03 — — — — — 3.22 — —
Sn-containing yellow ceramic coating  26.26  60.49 1.61 1.92 8.24 — 1.49 — — —

Black ceramic coating 3136 54.10 1.11 2.12 — 2.59 — — 7.64 0.88
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Tab.2 EDS results of different regions on Sn-containing
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Tab.3 Thickness and microhardness of ceramic
coatings in different colors

Coatings Thicknes Hardness Standard
& /um (HVys5)  deviation
White ceramic coating 8.9 231 9
Mn-containing yellow 1.2 487 14
ceramic coating ’
Sn-containing yellow
ceramic coating 10.3 365 13
Black ceramic coating 11.5 332 11
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Fig.3 XPS spectrum of ceramic coatings in different colors and high-resolution spectrum of Al, Si, Sn and Mn:
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Fig.4 Polarization curves of ceramic coatings in
different colors
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Tab.4 Corrosion potential and corrosion current
density in Fig.4

Coatings Eoor/ V Jeor/(A-cm™?)
White ceramic coating —-0.84 2.89x10°%
Mn-containing yellow _0.84 2.00x10°%
ceramic coating ’ ’
Sn-containing yellow —034 934x10°°
ceramic coating ’ ’
Black ceramic coating —-0.38 1.48x107°
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Fig.5 SEM morphology of ceramic coatings in different colors after electrochemical corrosion: a) white ceramic coating;
b) Mn-containing yellow ceramic coating; ¢) Sn-containing yellow ceramic coating; d) black ceramic coating
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Fig.6 Macroscopic corrosion morphology of ceramic coatings in different colors immersed in seawater for 7 days and 14 days: a)
white ceramic layer; b) Sn-containing yellow ceramic coating; ¢c) Mn-containing yellow ceramic coating; d ) black ceramic layer
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Fig.7 SEM morphologies of ceramic coatings in different colors after immersion in seawater for 14 days: a) white ceramic
coating; b) Mn-containing yellow ceramic coating; ¢) Sn-containing yellow ceramic coating; d) black ceramic coating
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