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Forming process of black micro-arc oxidation coatings on
aluminium alloys
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Abstract: The black ceramic coatings were prepared on Al alloys by micro-arc oxidation (MAO) in silicate electrolyte
containing NH,VO;. The optical property and adhesion strength of the coatings were studied by spectrophotometer and
thermal shock test. The forming process of the coatings was investigated by scanning electron microscopy (SEM) and
energy dispersive spectrometry (EDS). The results show that the black ceramic coatings have high light absorptance, but
poor adhesion strength, the surface layer is easy to peel off. The forming process of black PEO coatings can be divided
into two phases. At first, the oxidation of substrate plays a predominant role, forming a thin layer of alumina which
appears gray and adheres well to the substrate. And then, the compound deposition in the electrolyte play a leading role.
The color of coating is further deepen, and the delamination is occurred with the previous coating, which leading to
deterioration of adhesion.
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Fig. 2 Optical photos of black PEO coating deposited for 15 min(a) and coatings after 3(b), 6(c) and 9(d) cycles thermal shock tests
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Fig. 4 Macrophologies of coatings after different treating time: (a) 40 s; (b) 50 s; (c) 1 min; (d) 2 min; (e) 5 min; (f) 10 min

Fig. 5 Microphologies of oxide coatings on substrate after different time: (a) 40 s; (b) 50 s; (¢) 1 min; (d) 2 min; (e) 5 min;
(f) 10 min
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Fig. 7 Surface(a) and cross-section(b) morphologies of ceramic coatings formed for 15min and its element distribution maps of
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Fig. 8 Comparison between original surface of Al alloy matrix(a) and cross-section morphologies of black PEO coating after
9 cycles of thermal shock tests(b)
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Fig. 10 Schematic diagrams for growth mechanism of black MAO ceramic coatings
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