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Effect of Macrostructures on Impacting Behaviors of Water Droplets
on Superhydrophobic Polymer Surfaces

LI Xiaoyu LI Yupeng HUO Lei LEI Mingkai
(School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Impact of droplet is a common phenomenon on the superhydrophobic surfaces. To study the effect of macrostructures with
different morphologies and sizes of the superhydrophobic surfaces on the contact behaviors and contact time of water droplets during
impacting is the potential applications of the superhydrophobic surfaces. The plasma nanotexturing was used to fabricate the
superhydrophobic polyethylene ( PE) surfaces with rectangle, semicircle and triangle macrostructures. The impacting processes of water
droplets at different impact speed on the superhydrophobic PE surfaces were investigated by a high-speed camera and the evolution of
the solid-liquid contact behaviors and contact time during impacting of water droplets were analyzed. The results showed that the
rectangle, semicircle and triangle macrostructures on the superhydrophobic PE surfaces remarkably changed the contact behaviors of
water droplets during impacting. The elimination of the retraction process of water droplets after spreading accelerated the rebound of
water droplets to decrease powerfully the solid-liquid contact time on the superhydrophobic surfaces. The breaking of water droplets into
small droplets during impacting was observed on the superhydrophobic surfaces with the rectangle, semicircle and triangle
macrostructures smaller than the diameters of droplets. The rebounding of small droplets resulted in a further reduction in the solid-
liquid contact time that can reach~4. 8 ms. The macrostructures on the superhydrophobic PE surfaces benefit to reduce the solid-liquid
contact time. The superhydrophobic surface with macrostructures exhibits antiwetting property under the impacting droplet at a high
speed.
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Fig. 1 Scanning electron micrographs (SEM) of superhydrophobic
PE surfaces under the oxygen plasma treatment for 15 min and

then C,F, plasma polymerization deposition for 1 min
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Fig. 3 Sequential photographs of a droplet impacting at 1. 35 m/s on superhydrophobic PE surfaces with or without

macrostructures; (a) Plane surface, (b) Wide rectangle macrostructure, and (c¢) Narrow rectangle macrostructure
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Fig. 4 Contact time of water droplets at different impact speed on superhydrophobic PE surfaces with or without macrostructures

(a) plane surface, (b) Wide rectangle macrostructure, and (c¢) Narrow rectangle macrostructure
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Fig. 5 Sequential photographs of a water droplet impacting at 1. 35 m/s on superhydrophobic PE surfaces with

macrostructures; (a) Semicircle macrostructure and (b) Triangle macrostructure
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