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Fig. 1 Plasma enhanced electrochemical electrolyzer
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Table 1 Chemical composition of LD31 aluminum

alloy (mass fraction, %)

Mg Si Fe Cu Cr Mn Zn Al
0.54 0.42 0.167 < 0.01 < 0.0l <0.01 <0.019 Bal
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Table 2 Composition of electrolyte solution
(mass fraction, %)

(NaPO3) 6 Nay W05 CoS0,
0.7 0.2 0.1
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Table 3 Composition of coating around hole

(mole fraction, %)

Element Al P 0 Co
Near the hole 22.92 9.20 65.24 2.64
Far from the hole  22.71 10. 19 65. 89 1. 21
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Fig. 2 XRD pattern of ceramic coating
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Fig. 3 Surface morphology of ceramic coating
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Fig.5 Pattern of EDAX analysis on

surface of sample
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coating and matrix
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Fig. 7 Morphology of island- and islet-like

ceramic coating
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Fig. 8 Formation of ceramic coating

A —Pre-made coating; B —T he thinnest place of premade coating; C —T he thinner place of premade coating;

E —Ceramic particle sintered in the thinnest place; F —Ceramic particle sintered in the thinner place
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Fig. 9 Schematic of penetrating zone (a),

melting zone (b) and ceramic coating in melting zone ( c¢)

A —Melted ALLO3, CoO, AlPOy4, etc
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Fig. 10 Schematic of ceramic coating in

single energy-zone

A —Hole; B —Ceramic coating containing more AIPOy;

C —Ceramic coating containing more Al,03
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Formation mechanism of surface ceramic coating on aluminum alloy

LIU Zhao-jing, ZUO Hong-bo, SHU Shurjun, LI Feng-zhen
( School of Materials Science and Engineering, Harbin University of Science and T echnology,

Harbin 150080, P. R. China)

[ Abstract] The ceramic coatings were developed by plasma enhanced electrochemical reaction technology. The surface ceramic coat-

ing on aluminum alloy was investigated by means of XRD, XPS, SEM and TEM. T he phase structure of the ceramic coating includes

¥-AL,03, AIPO4 and CoO. The forming process of the ceramic coating includes iron movement, melting of surface layer, movement

of electrolyte towards the melting-zone and the final nucleus forming and sintering. The ceramic coating looks like islands and islets.

The ceramic coating and the matrix are integrated metallurgically.

[ Key words] aluminum alloy; ceramic coating; plasma; mechanism
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