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Fabrication and Coupling Mechanism of Super—hydrophobical

Aluminium Alloy Surface
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chun 130022)

Abstract: To fabricate super—hydrophobic aluminum alloy surface, bionic groove structure of rice leaf on the
aluminum alloy surface was copied by means of high speed wire cut electrical discharge machine. The surface
morphologies, structure, wettability and adhesion of the aluminum alloy surface were studied using scanning
electronic microscope (SEM) and the interface contact angle was measured, respectively. The results show
that surface consists of micro—scale grooves in a regular arrangement covered by micro—scale pits, processes
and nano-scale staggered floor structure. The wettability of the surface changes from hydrophilicity (the con-
tact angle is 61. 24°) to super—hydrophobicity (the contact angle is 157. 71°), and the biggest contact angle of
the resulting surface reaches 165. 36°. Czochralski method shows that the specimen surface is high—adhesive.
By comparing the experimental results with that from the theoretical Cassie model, it can be found that the su-
per —hydrophobic surface of the specimen is the coupling result of micro— and nano-scale composite structures.
Multi-scale structures of aluminum alloy surface not only improve the hydrophobic properties, but also form

the high—adhesion properties of material surface.
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Fig. 1 Morphologies of the aluminum alloy surface
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Fig. 3 Schematic diagrams of the adhesion force between water drops and syringe needle
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