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Fabrication of Superhydrophobic Surface on Various Metals Using
Abrasive Blasting and Self-Assembled Monolayer Coating
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A study about superhydrophobic surface started from the analysis of lotus leaf, and superhydrophobic surface fabrication
methods have been researched. These methods cannot be used on various metals because the fabrication methods have
complex and material-selective processes. In this work, we report a simple fabrication method using abrasive blasting and
a self-assembled monolayer coating to produce a superhydrophobic surface. Abrasive blasting was used to create
microstructures on metal surfaces. Random peak and valley microstructures were created after abrasive blasting, and a
surface profile was measured to analyze the relationship between blasting pressure and a roughness parameter. A
hydrophobic material coating was performed by a self-assembled monolayer method. Six kinds of metal surfaces displayed
superhydrophobic properties. This utilitarian method could be applied to diverse applications.
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Fig. 1 Scheme of the superhydrophobic metal surface fabrication
process and SEM images of aluminum surface at each step:
(a) Bare surface, (b) Sandblasted surface, (c¢) Sandblasted and
HDFS coated surface
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Fig. 2 2D images of sandblasted metal surfaces after the surface profiling process and SEM images of the surfaces. The magnification of
the images are same: (a) Aluminum, (b) Copper, (c) Brass, (d) Mild steel, (e) Stainless steel 304 (SUS304), (f) Stainless steel 316
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Fig. 3 Roughness averages of sandblasted metal surfaces under
different sandblast pressures
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Table 1 Comparison of measured average water contact angle data

Bare HDFS Sandblasted,
coated HDFS coated
Aluminum 88.5+1.4° 1154 +1.7° 151.8+1.4°4)
Copper 97.5+2.1° 118.7 £4.5° 149.6 + 0.5° (8)
Brass 97.5+0.9° 1202 £1.5° 1529+ 1.5°(8)
Mild steel 70.1 £ 1.6° 130.9 £ 4.8° 154.4 + 1.5° (6)
SUS 304 85.6+£1.9° 116.3 £ 3.5° 152.6 £ 1.2° (6)
SUS 316 78.8 £5.1° 1284 £1.2° 152.7 £ 1.0° (6)
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Fig. 4 Contact angles of sandblasted metal surfaces after self-
assembled monolayer coating and images of water droplet of
superhydrophobic metal surfaces
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Fig. 5 A large superhydrophobic stainless steel 304 surface and
water droplet image on the surface
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