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Influence of Al Content on Corrosion and Wear
Resistance of AI-Mg,Si Composite Coatings
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ABSTRACT: This paper aims to study the corrosion and wear of Al-Mg,Si composite coating by spraying it on AZ31B magne-
sium alloy surface. The corrosion resistance and wear resistance of coatings with different composition proportions were cha-
racterized by scanning electron microscopy, electrochemical testing, friction wear testing machine and ultra-depth
three-dimensional Microscope. It showed that the corrosion resistance of AI-Mg,Si composite coating sealed was much higher
than that of AZ31B magnesium alloy, and the less the content of Al, the more obvious the potential shift was. The positive dis-
placement of Al (20%)-Mg,Si coating was the most, which was shifted 0.5288 V, and the corrosion current density was mini-
mum 3.298%107% A/cm?. Furthermore, the less the amount of Al addition, the smaller the wear rate and friction coefficient of the
coating, and the wear rate that was 2.48x10™* mm®/(N-mm) and friction coefficient which was 0.25 were lower when the content
of Al was 20%. The less Al content of Al-Mg,Si composite coating is, the better the corrosion and wear resistance are.
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Fig.1 Polarization curves of A1-Mg,Si coating and AZ31B
magnesium alloy
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Tab.1 The corrosion potential and corrosion current of the

sample
Sample Eeon/V Jeor/(Arcm )
AZ31B magnesium alloy —1.4888 2.817x107°
Al(20%)-Mg,Si coating —0. 9600 3.298x10°°
Al(40%)-Mg,Si coating —0. 9863 5.381x10°°
Al(60%)-Mg,Si coating —1.1334 3.543%x10°°
Al(80%)-Mg,Si coating —1.1833 4.773x10°¢
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Fig.2 Variations of friction coefficient with tribocorrosion
time
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Tab.2 The parameters of coating abrasion mark

Sample Al(80%)-Mg,Si Al(60%)-Mg,Si Al(40%)-Mg,Si Al(20%)-Mg,Si
The wear volume/pm’ 5.58x10° 4.21x10* 1.12x10% 1.77x107
The wear depth/um 98.254 61.772 40.66 33.083
The wear width/um 1294.964 1295.578 1301.718 586.666
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Fig.4 3D-morphologies of Al-Mg,Si composite coating with different Al content
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