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Optimization of electrical parameters of micro-arc oxidation using
novel fluotitanate electrolyte on Mg alloys
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Abstract: A new fluotitanate electrolyte was used for preparing microarc oxidation (MAO) film on AM60 Mg alloys.
Four electrical parameters, including current density, oxidation time, frequency and duty cycle, were investigated for
determining the optimum parameters. The surface and cross-section morphologies were characterized by SEM (Scanning
electron microscopy). The chemical composition and phase structure were analyzed by EDX (Energy dispersive X-ray
spectroscopy) and XRD (X-ray diffractometry). The corrosion resistance was evaluated by polarization and EIS
(Electrochemical impedance spectroscopy) measurements. The optimal electrical parameters are determined as follows:
current density 3 A/dm?, oxidation at constant current to 420 V, frequency 800 Hz and positive duty cycle 30%. The
micro-pores on the surface of the film are in-situ sealed during the film formation process, thus avoiding the porous
structure as the traditional MAO film. The corrosion current density of the MAO film under the optimum processing
conditions can reach 1 X 107’ A/em?, which is superior to the corrosion resistance of traditional MAO films.
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Fig. 1 SEM surface morphologies of MAO films prepared at different current densities: (a), (b) 3 A/dm?; (¢), (d) 5 A/dm?; (e), (D) 8

A/dm?
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Fig. 2 Voltage—time curves of MAO films at different current

densities
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Fig. 3 Surface morphologies of MAO films with constant
voltage treatment for different durations: (a) Without constant
voltage treatment; (b) Constant voltage treatment for 2 min; (c)

Constant voltage treatment for 5 min
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Fig. 4 Polarization curves (a) and EIS plots (b) of MAO films
after treatment for different constant voltage durations in 3.5%

NaCl solution
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Fig. 5 Cross-section morphologies of MAO films prepared at
different frequencies: (a) 400 Hz; (b) 600 Hz; (c) 800 Hz
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Fig. 6 Polarization curves of MAO films prepared at different

frequencies in 3.5% NaCl solution
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Table 1 Fitting results of polarization curves in Fig. 6

Frequency/ B/ B,/ @cor(vs SCE)/ Jeor!
Hz mV mV A" ( uA-cmfz)
400 177.72  131.89 —-1.5189 0.2931
600 211.82  56.576 -1.5117 0.2966
800 24434 58938 —1.5222 0.2461
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Fig. 7 Polarization curves of MAO films prepared at different

duty cycles in 3.5% NaCl solution
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Fig. 8 Surface morphologies of MAO films prepared by

novel fluotitanate (a) and traditional electrolyte (b) solutions
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Fig. 9 EDX and XRD analysis results of MAO films under

optimum process conditions: (a) EDX spectrum at position 4 in

Fig. 8(a); (b) EDX spectrum at position B in Fig. 8(a); (¢) XRD

pattern
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