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Preparation and properties of AFMg electrodeposited coating
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Abstract: Aluminum-magnesium alloy coatings were electroplated onto carbon steel by using AICl; + LiAlH4+
M gBr2 organic solvent electrolyte, and the surface morphology, composition, structure, thickness, adhesion and
corrosion resistance of aluminum-magnesium alloy coatings were observed and determined. The results show that
the deposited aluminum-magnesium alloy coating is smooth, uniform and compact. The component of magnesium
exists in the coating with AFMg solid solution and forms in the structure of (200) orientation. With increasing cur-
rent density, the magnesium content, lattice parameter and thickness of coatings rise linearly. AFMg alloy coatings
have a good adherent to the substrate (larger than 50 N), and have a high corrosion resistance in 3. 5% NaCl solu-
tion. The deposition rate, adhesion force and corrosion resistance of aluminum-magnesium alloy coating are greater

than that of pure aluminum coating under the same electro-deposited condition. The optimum current density for AF

Mg alloy coatings in organic solvent electrolyte is ranged from 0.75 to 1.50 A/ dm”.
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Table 1 Lattice parameter of pure aluminium

and AFMg alloy coatings

Sample (hkl) 20/(°)  d/inm  a/nm  (Aa/a)! %
Al (200)  44.7380 0.2024 0.4048
AFMg
2 44.7242 0.2025 0.404 ‘
(0.25 A7dm?) (200 7242 0.2025 0.4049  0.03
AFMg
(2.50 A/dm?) (2000 44.6000 0.2030 0.4060  0.30
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Fig.1 Surface morphologies of AFMg alloy FEEYIG, WHESEZE TP L AFM e %
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Fig. 3 Thickness of AFMg alloy coatings

under different current densities
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Fig.4 Adhesion force of AIFMg alloy coatings

under different current densities
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Fig. 5 Electrochemical impedance spectrum

of pure aluminium and AFMg alloy coatings

(a) —Nyquist diagram; (b) —Polarization resistance
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