49
St EHISIE(X|
J. Surf. Sci. Eng.

Vol.57, No.1, 2024.
https://doi.org/10.5695/JSSE.2024.57.1.49

ISSN 2288-8403(Online)

{Research Article)

HSIAR0|E LI RUO| B} 0[S 283 ZAH HH HE

[ = i |
Ol 2350, X5tS°
MU USUEH LA S AHRFTATME], "2YSESIW 7|H S5k}

Deposition of aluminum nitride nanopowders and fabrication
of superhydrophobic surfaces

Kwangseok Lee®, Heon—Ju Choi®, and Handong Cho""
°Alternative Fuels and Power System Research Center, Korea Research Institute of Ships & Ocean Engineering

(KRISO), Daejeon 34103, Korea
*Department of Mechanical Engineering, Mokpo National University, Jeonnam 58554, Korea

(Received 09 January, 2024 ; revised 20 February, 2024 ; accepted 21 February, 2024)

Abstract

Superhydrophobic surfaces have been expected to be able to provide considerable performance
improvements and introduce innovative functions across diverse industries. However, representative
methods for fabricating superhydrophobic surfaces include etching the substrate or attaching nano-
sized particles, but they have been limited by problems such as applicability to only a few materials
or low adhesion between particles and substrates, resulting in a short lifetime of superhydrophobic
properties. In this work, we report a novel coating technique that can achieve superhydrophobicity by
electrophoretic deposition of aluminum nitride (AIN) nanopowders and their self-bonding to form a
surface structure without the use of binder resins through a hydrolysis reaction. Furthermore, by using a
water-soluble adhesive as a temporary shield for the electrophoretic deposited AIN powders, hierarchical
aluminum hydroxide structures can be strongly adhered to a variety of electrically conductive substrates.
This binder-free technique for creating hierarchical structures that exhibit strong adhesion to a variety
of substrates significantly expands the practical applicability of superhydrophobic surfaces.
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Fig. 1 (a) Schematic images for fabrication process of superhydrophobic surfaces. (b)-(e) FE-
SEM images for the surface at each step in the fabrication process.
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Fig. 2. (a) Comparison of adhesion strength of AIN films with and without water-based
adhesive. (b) Changes in contact angle of sample surfaces during fabrication process.
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Fig. 3. (@) A Schematic diagram of scratch testing, (b) The appearance of the samples before and
after scratch test, Test results using optical micrographs corresponding to initial surface failure for AIN
deposited (c) stainless steel, (d) copper, (e) aluminum, and (f) NeverWet deposited stainless steel
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Fig. 4. Sample and contact angle images of (a) a severely damaged superhydrophobic surface and (b) a surface repaired

via AIN deposition.
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