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Researching on Decoration of the Hydrophobic Surface by Utilizing
Constructing Fractal Structure

ZHAI Guangkun, SHANG Bolin, HAN Xinmin
(Aeronautics Engineering College, Air Force Engineering University, Xi’an710038, China)

Abstract: For a material, the design of a reasonable surface roughness structure is a main method to in-
crease the contact angle between it and the liquid, increasing the hydrophobic of the material. In this pa-
per, the two contact state relationships and contact angle on the solid surface, including Wenzel and Cassie
states, are analyzed theoretically, and the effect of the fractal structure on the two contact models is com-
pared. A good hydrophobic effect can be obtained by modifying the rough structure of Cassie contact state.
The influence of no-fractal structure and the existence of two-level-fractal structure on the contact angle of
Cassie state are analyzed by using molecular dynamics model. The contact angles of the two contact states
increase with the modification of fractal structure, especially the increase of Cassie state. The simulation
results show that when the two dimensional fractal structure exists on the solid surface, the contact angle
increases by 5°compared with the surface without fractal structure. The error between simulation value and
theoretical value is about 1%. A good hydrophobic effect can be obtained by modifying the rough structure
of Cassie contact state by using fractal structure in certain fractal series.
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Fig.1 The flow chart of tectonic fractal structure
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Fig. 2 The sketch map of fractal structure
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Tab.1 The contact angle under no-fractal structure

bla  PHEZER/C) HIRESR/C) MXIRE/ N
0.2 116. 5 115.2 112
0.4 126. 2 125.3 0.71
0.6 131.5 132.6 0.68
0.8 138.7 138.1 0.43
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Tab.2 The contact angle under two-level-fractal structure

b/a  FEZE/C) HBLR/C) MMiRZE/%
0.2 119. 7 119.5 0.17
0.4 130. 1 128. 8 0.99
0.6 134. 8 135.6 0.89
0.8 141. 8 140. 7 0.78
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Fig. 6 The simulation results are fitted with the

theoretical curves
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