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Impact of Silicon Content on Wear Behavior of Al-based Coating

on the Surface of Magnesium Alloy
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(Department of Equipment Maintenance and Remanufacturing, Academy of Armored Forces Engineering, Bei-

jing 100072)

Abstract: To improve the wear resistant properties of ZM5 alloy, Al-12Si, and Al-15Si coatings were pre-
pared by supersonic particles deposition. The microstructure and chemical composition of the coatings after
polishing were investigated and analyzed by scanning electron microscope (SEM). Their structure and micro-
hardness were studied by the X-ray diffraction (XRD) . optical microscope (OM) and the microhardness test-
er. Their wear scar morphologies that were made by the friction and abrasion testing machine were researched
by SEM and three—dimensional microscope. The results show the main phases of Al-12Si coating and Al-15Si
coating are o — Al and eutectic structure. The microhardness of Al-15Si coating and Al - 12Si coating is
135.9 HV, s and 113.2 HV, ;. In addition, the main abrasion failure mechanism of the two coatings is adhe-
sive wear, and Al-15Si coating has the less volumes and the better anti—friction properties in the conditions of
10, 20, and 30 N. All those indicate that Al-15Si coating has the better anti-wear properties, which can pro-

vide long—time protection for ZM5 magnesium alloy substrate.
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Table 1 Chemical composition of the alloy and powders
(w/ %)

Species Si Fe Zn Ni Cu Mg Mn Al

ZM5 0.3 0.05 0.5 0.01 0.2 Bal. 0. 35 8.5
Al-12Si 11.8 0.16 0.02 <C0.01 <<€0.01 Bal

Al-15Si 15.2 0.20 Bal.
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(a) Surface morphology of Al-12Si coating
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(c) Surface morphology of Al-15Si coating
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Fig. 1 Surface morphologies and EDS analysis of the Al-Si coatings after polishing
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Fig. 2 XRD patterns of the Al-Si coatings and powders
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Fig. 3 Microstructure of the Al-12Si and Al-15Si coat-
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Fig. 4 Microhardness of the Al-Si coatings
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Fig. 6  Average friction coefficient of the Al-12Si and
Al-15Si coatings
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Fig. 7 Wear scar morphologies of the Al-Si coatings
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Fig. 9 Three-dimensional morphologies of wear abrasion of the Al-12Si and Al-15Si coatings
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