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Fig.1 SEM morphologies of Mg(BO,), sediments with different

Na,B,0; concentrations: (a) 0 g/L, (b) 6 g/L, (c) 9 ¢g/L, and
(d) 12 g/L
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Fig.2 Influence of Na;B4O; concentrations on voltage-time curves

in arcing process
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Fig.3 Influence of Na;B,O; concentrations on arcing energy
consumption
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Fig.4 Influence of Na,B4O; concentrations on working voltage of
MAO
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Table 1 Influence of Na,B4O7 concentrations on ceramic

layer thickness
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Fig.5 Influence of Na;B,O; concentrations on energy consumption

per thickness in MAO process
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Fig.6 SEM morphologies of ceramic layer with different Na,B,O7
concentrations: (a) 0 g/L, (b) 6 g/L, (c) 9 g/L, and (d) 12 g/L
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Table 2 Corrosion potential and corrosion current density of
MAO coatings

NazB40- Corrosion Corrosion current
concentrations/g L potential/V density/A €m™
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Effects of Sodium Tetraborate in the Electrolyte Systems on Micro-arc Oxidation of
Magnesium Alloy

Shao Wenting', Jiang Bailing *, Fang Aicun?
(1. Nanjing University of Technology, Nanjing 211816, China)
(2. Nanjing HaoRang Environment Science &Technology CO. Ltd, Nanjing 211816, China)

Abstract: The microstructure and corrosion resistance of ceramic coatings formed by micro-arc oxidation on magnesium alloys in
electrolyte systems with different Na,B4O; concentrations was investigated by scanning electron microscopy and electrochemical
workstation, respectively. The function of sodium tetraborate in the formation and growth process of micro-arc oxidation coatings was
analyzed. The results show that a compound of (B4O7) > and Mg?* on the anode surface forms the water-insoluble material of Mg(BO,),
before the micro-arc discharge. As the concentrations of Na,BsO; increases from 3 g/L to 15 g/L, the morphology of deposited layer
transits from granular to net structure gradually. The formation of Mg(BO). layer with a high impedance characteristic sets up a suitable
electric field condition for MAO process. After micro-arc discharge, Mg(BOz), on the anode surface enhances the strength of single pulse
discharge by raising the discharge voltage under constant pulse width and peak current, and then speeds up the growth of micro-arc
oxidation coatings.
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Corresponding author: Jiang Bailing, Ph. D., Professor, School of Material Science and Engineering, Nanjing University of Technology,
Nanjing 211816, P. R. China, Tel: 0086-25-58139329, E-mail: jbl@xaut.edu.cn



	MAO coatings

