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Preparation and abrasion resistance properties of EP-PDMS-PVDEF-SiO,

superhydrophobic composite coating

JIANG Lihua™?, LIN Yifan?, SUN Jiajin?, GONG Mengtian®, TU Kai' , CHEN Yutong',
XIAO Ting', TAN Xinyu™
(1. College of Materials and Chemical Engineering, Key Laboratory of Inorganic Nonmetallic Crystalline and Energy
Conversion Materials, China Three Gorges university, Yichang, Hubei 443002, China; 2. College of Electrical Engineering
& New Energy, China Three Gorges University, Yichang, Hubei 443002, China)

Abstract: Improving the sandpaper abrasion resistance of superhydrophobic coating is of great significance for its
application. Therefore, a superhydrophobic coating with exceptional abrasion resistance was prepared by utilizing
epoxy resin (EP), polydimethylsiloxane (PDMS) and polyvinylidene fluoride (PVDF) as binders in combination with
four types of nano-sized silicon dioxide (SiO,) particles as primary fillers. Moreover, micron-sized SiO, particles are
incorporated as auxiliary fillers to enhance the abrasion resistance of the coating. In this work, the sandpper abra-
sion resistance of the coating is systematically tested and analyzed.The results of the contact angle test demonstrate
that the contact angle and rolling angle of water droplets on the coating surface remain within the range of 156°-
165° and 2°-4°, respectively. Sandpaper abrasion tests reveal that 2 or 5 pm SiO, particles can enhance the sandpa-

per abrasion-resistance cycles of the coating by 2-3 times. Additionally, it is observed that the grit of sandpaper also
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affects the abrasion resistance of the coating. If the coating loses its superhydrophobic properties due to abrasion

with 9 or 6.5 pm grit sandpaper, these properties can be restored by the abrasion of 19 or 11 pm grit sandpaper.

However, if the coating was abraded by 38, 19 or 11 pm grit sandpaper, the superhydrophobic properties cannot be

restored with abrasion of any grit sandpaper. The result analysis shows that samll grit sandpapers are more likely to

damage the hierarchical micro-nano structure on the surface of the coating. However, this structure can be re-

covered through the abrasion of large grit sandpapers. Meanwhile, the sandpaper with large grit tends to induce the

coating to peel off from the substrate surface.

Keywords: Coating; Superhydrophobicity; Sandpaper abrasion resistance; SiO, particles; Hierarchical micro-

nano rough structure
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Fig.1 (a) The process flow diagram of the EP-PDMS-PVDE-SiO, coating

synthesis and (b) the schematic diagram for the sandpaper abrasion

resistance test
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Fig.3 The optical images, water contact angle (WCA) and water sliding

angle (WSA) of different droplets on the surface of the EP-PDMS-PVDF-

SiO, coatings with different micron-sized SiO, particles: (a) 0.5 pm,

(b) 2 pm, (c) 5 pm, (d) 10 pm, (e) 20 pm, (f) 35 pm
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Fig.7 The changes of the WCA and WSA after that the EP-PDMS-PVDE-SiO, coatings with the same micron-sized SiO, particles were abraded by the
different grit sandpaper, (a) 0.5 um, (b) 2 um, (c) 5 pum, (d) 10 pm, (&) 20 um, (f) 35 pm
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Fig.8 The thickness of the EP-PDMS-PVDEF-SiO, coating with the
addition of (a) 2 pm and (b) 20 pm micron-sized SiO, particles
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Fig.9 The surface SEM morphologies of (a) 38 pm grit and (b) 6.5 um

grit sandpaper
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Fig. 10 The surface morphologies of the EP-PDMS-PVDF-SiO, coatings
with adding 2 pm (a) and 20 um (b) SiO, particles which were abraded for
3-5 cycles by 38 pm grit sandpaper; the surface morphologies of the EP-
PDMS-PVDF-SiO, coatings with adding 2 ym (c) and 20 pm (d) SiO,
particles which were abraded for 3-5 cycles by 6.5 pm grit sandpaper;
after abrasion of 3-5 cycles with 6.5 pm grit sandpaper, for the EP-PDMS-
PVDF-Si0, coatings with adding 2 um (e) and 20 pm (f) SiO, particles, the
corresponding EP-PDMS-PVDF-SiO, coating surface morphologies with

the simple re-abrasion of 11 pm grit sandpaper
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Fig.11 The surface morphologies of the EP-PDMS-PVDF-SiO, coatings
with the addition of 2 pm (a) and 20 um (b) SiO, particles which lose their
superhydrophobic performance by the abrasion of 38 um grit sandpaper;
after being re-abraded by 11 pm grit sandpaper, the surface
morphologies of the two EP-PDMS-PVDE-SiO, coatings which have been
abraded by the 400 grit sandpaper with the addition of (c) 2 and (d) 20
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Fig. 12 The changes of the R of the EP-PDMS-PVDEF-SiO, coatings with different micron-sized SiO, particles which were abraded by the different grit
sandpaper: (a) 0.5 um, (b) 2 um, (c) 5 pm, (d) 10 um, (e) 20 pm, (f) 35 pm
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