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Fig. 1 SEM images of laser processed alloy
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Fig. 2 Contact angles with different processing textures and spacings
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Fig. 3 Morphologies of laser processed surfaces with different lattice spacings
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Fig. 4 3D morphologies of laser processed surfaces with different lattice spacings
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Fig. 5 Surface microstructure of lotus leaf
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Fig. 6 Variation of contact angle with lattice spacing
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Fig. 7 Morphologies of super-hydrophobicat surfaces with different lattice spacings
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Fig. 8 Schematic diagram of chemical reaction
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Fig. 11 SEM images of super-hydrophobic surfaces with different concentrations of SiO, nanoparticles dispersion
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Fig. 12 Variation of contact angle and roll angle with current intensity
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Effect of Machining Parameters on Superhydrophobic Properties of
AZ91D Magnesium Alloy Surface

ZHANG Qian-gian
(Dalian University, Dalian 116622, Liaoning, China)

Abstract:

By optimizing the processing parameters, excellent superhydrophobic performance was obtained on the
surface of magnesium alloy. Firstly, the micron structure was obtained by laser etching, then the surface was
coated with SiO, nanoparticles to obtain the micro/nano composite structure, and finally the superhydrophobic
surface was obtained by coating the low-energy surface materials. Static contact angles test and rolling
angles test were taken to value the superhydrophobic and corrosion resistance of magnesium alloy surface,
respectively. The surfaces of composite structures morphologies were studied by SEM. The superhydrophobic
modified layer was obtained by coating method on the matrix after laser machining. The process parameters
had significant effects on the superhydrophobic properties of AZ9D magnesium alloy. When the optimal
process parameters: lattice texture, 50 pm of lattice spacing, 15 A of current intensity and 15 g/L of
nanoparticles dispersion concentration, were applied, maximal static contact angle of 161.1° and minimum
rolling angle of 2.109° could be obtained. Consequently, the superhydrophobic performance was optimal.
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magnesium alloy; superhydrophobic; laser etching; micro-nano structure; process parameters
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