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Effects of Nitrogen Volumetric Flow Rate on Properties of MAO/TiN Composite
Coatings on AZ31B Magnesium Alloy
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Abstract: To improve the decorativeness, corrosion and wear resistance of magnesium (Mg) alloys, an MAO/TiN composite
coating was prepared through combing the micro-arc oxidation (MAO) with multi-arc ion plating on AZ31B Mg alloy. The
effects of N, volumetric flow rate on the structure and properties of the coating were investigated using SEM, XRD, nano-
meter indentation tester and electrochemical test system. The results indicate that with N, increasing, the color of TiN layer is
changed from light yellow to gold yellow and finally brownish red; the droplet particle is increased in number but the particles
with larger size are reduced; and the coating becomes more denser. These cause the hardness, corrosion and wear resistance of
the coating to increase first and then decrease. The coating presente higher hardness (13.6 GPa), lower wear rate (0.8 mg) and
corrosion current density (1.6 pA/cm?) at 130 mL/min. The rate of N/Ti atoms is tailored through the N, flow rate, so it can be
concludes that the N, flow rate should be responsible for the color, micro-structure, phase composition, corrosion and wear
resistance of the coating. The defects like pores and cracks are playing key roles in the poor corrosion and wear resistance.
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Table 1  Fitting results of the polarization curves from Fig. 6

Coatings E./ (mV vs. SCE) i/ (WA cm ™)
MAO —1476 5.6
MAO/TiN (50/20) —1 447 49
MAO/TiN (130/20) -1354 1.6
MAO/TiN (200/20) -1565 14
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