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Effect of TiN Particles on Micro-arc Oxidation Process and Film
Properties of Magnesium Alloy
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ABSTRACT: The work aims to analyze the effect of TiN particles during micro-arc oxidation of magnesium alloy, and study
the effect of TiN particles on hardness, wear resistance and corrosion resistance of magnesium alloy in the film. The experiment
was completed by adding 2.7 um TiN particles to the micro-arc oxidation electrolyte and fully dispersing it in the electrolyte, the
concentration of TiN particles in electrolyte was set to 0 g/L, 2 g/L, 4 g/L, 6 g/L, respectively, and other experimental parameters
(such as current density, frequency, duty cycle and oxidation time) were controlled identical to the same experiment. The effect
of TiN particles on properties of micro-arc oxidation coatings on magnesium alloys was studied by measuring surface
morphology, film thickness, film hardness, phase composition and corrosion resistance using electron microscope, coating

thickness gauge, micro-Vickers hardness tester, X-ray diffractometer and electrochemical workstation. After TiN particles were
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added to the micro-arc oxidation electrolyte, the micro-arc oxidation film obtained under the identical electrochemical

parameters became denser, thicker and harder. The oxide film was mainly composed of Mg, MgO, Mg,Zr;O;, and TiN.

Polarization curves showed that compared with TiN particle-free micro-arc oxidation film, corrosion current of the film

containing TiN particles decreased by two orders of magnitude. Impedance graph showed that the resistance value increased by

one order of magnitude. TiN particles can enter the prepared oxide film along with micro-arc oxidation process of magnesium

alloy, and can increase the film thickness and hardness, and thereby improving wear and corrosion resistance of the film.

KEY WORDS: AZ91D magnesium alloy; micro-arc oxidation; TiN particles; film hardness; phase composition; corrosion resistance
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Tab.1 AZ91D magnesium alloy sample of the main components

[ 4=3Tv Al /n Mn

Si Cu Ni Fe Mg

R % 8.3~9.7 0.35~1.0

0.15~0.5

0.1 0.036 0.002 0.005 R

x2 BEEROMNENRESENS SIS E
Tab.2 Standard test method for structure and properties
of micro-arc oxidation coatings
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Fig.1 Micro-arc oxidation equipment system
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Fig.2 SEM photograph of micro-arc oxidation film
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Fig.3 XRD phase diagram of oxidized coating layer of
tin particles added to microarc oxidation
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Fig.4 The relationship between the thickness of the film and
the concentration of TiN particles
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Fig.5 Magnesium alloy matrix and different TiN concentra-
tion of the film hardness
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Fig.6 Polarization curves of magnesium alloy samples in
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Tab.3 Magnesium alloy matrix and different concentra-
tions of TiN micro-arc oxidation test in 3.5% NaCl solu-
tion electrochemical parameters
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