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ABSTRACT: The purpose is to increase the corrosion resistance of magnesium alloy. First, magnesium alloy is pretreatment by
micro-arc oxidation craftsmanship, and micro-arc oxidation/hexadecyltrimethoxysilane self-assembled composite coating is

drawn up on surface of magnesium alloy by self-assembly machinery. The micro-structure and construction of the composite
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coating are analyzed by SEM and EDS, and the surface composition of composite coating spectroscopy is analyzed by XPS and
Raman. Magnesium alloy composite coating is detected by electrochemical impedance spectroscopy, polarization curve, salt
spray test and immersion test corrosion resistance of the coating. The composite coating even provides for the surface of
magnesium alloy, and the surface of composite coating is relatively smooth. The composite coating main contains C, O, F, Si
and other elements. After self-assembly, the coating changes from hydrophilic to hydrophobic, and the contact angle reaches
145.07°. According to the electrochemical performance evaluation, the composite coating has excellent corrosion resistance, and
its R, value can reach 2.242x10° Q-cm? which is to improve by 2 orders of magnitude based on micro-arc oxidation coating; In
contrast, the corrosion current density of composite coating is 1.314x10™® A/em?, which is 2 orders of magnitude discounted
than that of the micro-arc oxide film. After immersion for 120 h, the corrosion current of the composite coating is still
1.061x10™ A/em® There is no obvious corrosion phenomenon after salt spray test for 120 h. Self-assembly technology
obviously improves the corrosion resistance of magnesium alloy substrate. The micro-arc oxidation coating also enhances the
adhesion of self-assembly coating to magnesium alloy substrate to a certain extent. Because of the hydrophobicity of composite
coating, the time that water droplets stay on the surface of the coating is lowered, so it will enormously develop the corrosion
protection of the film as the hydrophobicity increases.

KEY WORDS: magnesium alloy; micro-arc oxidation; self-assembly; corrosion resistance; hydrophobicity; composite coating
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Tab.1 Chemical composition of AZ91 Mg alloy
wt %

Al Mn Zn Fe Si Ni Cu Mg
94 023 082 0.005 001 0.002 0.02 Bal

SRRk R 7=, ZER MR R FL AR (4~6 g/L
1 Na,SiO;. 8~10 g/L ) NaF, 10~12 g/L ) NaOH )
H MAO 43 0.5 h, &E KM 50 Hz F15 25 L
30% M IEESH . BEA A IMAE N, NEWIERN
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SU5000 5.0kV 5.9mm x10.0k SE(L)
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Fig.2 Surface and cross-section morphology of Mg alloys
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Fig.4 Surface element distribution of MAO/HTDMS composite coating on Mg alloys
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Fig.7 The contact angle measurements of Mg alloys
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Tab.3 Thefitting result for the nyquist impedance spectra
Samples R/(Q-cm?) Qcoa/(F-cm™) N Read/(x10°Q-cm?)  Qu/(F-em™) n, R./(Q-cm?)
Mg alloy substrate 8.496 — — — 5.874x107°  0.928  4.395x10°
MAO coating 20.74 5.993x10°° 0.861 21.53 6.649x10°% 0.666  2.282x10*
Composite coating 22.55 3.825x10°° 0.890 9.117 6.798x10°  0.792  2.242x10°
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Fig.10 The potentiodynamic polarization curves of the three
samples in a 3.5% NaCl solution
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Tab.4 The data from polarization curves of the three samplesin a 3.5% NaCl solution

Sample Econ/V b,/(mV-decade™) b.(mV-decade™) Joor/(A-cm™)
Mg alloy substrate -1.552 13.910 —4.909 3.902x107°
MAO coating —-1.545 10.898 5.939 2.136x107°
Composite coating —1.583 1.713 7.455 1.314x1078
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Fig.12 Potentiodynamic polarization curves of MAO/HTDMS
composite coating at different immersion time in 3.5% NaCl
solution
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Tab.5 The data from the polarization curves of fig.12

Immersion times/h Econ/V Jeon/(A-cm™)
24 —1.490 3.356x1078
48 —1.457 2.262x1077
72 -1.478 1.088x1076
96 —1.440 3.252x107°
120 -1.498 1.061x107°
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Fig.13 The morphology of different samples after salt spray experiment: a) micro-arc oxidation coating; b) MAO/HTDMS

composite coating
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