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In this study, we fabricated the superhydrophobic and super-water-repellent surface with the
micro/nano scale structures using simple conventional silicon wet-etching technique and the
black silicon method by deep reactive ion etching. These fabrication methods are simple but very
effective. Also we reported the droplet impact experimental results on the micro/nano-scaled
surface. There are two representative impact behaviors as ‘“rebound” and “fragmentation”. We
found the transition Weber number between ‘rebound” and “fragmentation” statements,
experimentally. Additionally, we concerned about the dimensionless spreading diameters for our
super-water-repellent surface. The novel characterization method was introduced for analysis
including the “fragmentation” region. As a result, our super-water-repellent surface with the
micro/nano-scaled structures shows the different impact behaviors compared with a reference
smooth surface, by some meaningful experiments.
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D, = initial diameter of a droplet

D, = maximum spreading diameter in the impact
vy = surface energy of the water at the liquid-vapor D, 5 = spreading diameter after 0.5 ms from the impact
6, = advancing contact angle 1. M8

D = spacing between the nanoposts of the surface
p = density (kg/m°)

o = surface tension (N/m)

4= dynamic viscosity (Pa's)

R =radius of a droplet

V; = impact velocity
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Fig. 1 (a) Schematic drawing of fabrication process, ((b),
(c)) SEM images of the micro/nano-scaled surface
structures, (d) the water contact angle images of
the fabricated surface (including static contact
angle and dynamic contact angles)
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Fig. 2 (a) Schematic drawing of the whole experimental
set-up, (b) design and mechanism of our
dispensing module
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Fig. 3 The sequential and representative images of the
conditions with the rebound/fragmentation droplet
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Fig. 4 The experimental results of droplet impact (eg.
rebound or fragmentation) in the graph of We
versus Re
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Fig. 5 Dimensionless spreading diameter of (a) a smooth
surface as a reference and (b) the micro/nano
structured surface including the each best fit line
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