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Effects of Texture Parameters on Surface Hydrophobicity of Silicone Rubber

Composite Insulator
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Abstract: To improve the resistance of silicone rubber composite insulator to pollution flashover and ice flashover, a series of
different textures with different parameters were processed on the surfaces of umbrella skirt samples via laser engraving to
make them being superhydrophobic. The morphological characteristics of the textured sample surfaces were observed by
three-dimensional profilometer and SEM. The hydrophobicity was analyzed by the contact angle measuring instrument and the
high-speed camera system. The effect of different texture parameters on the hydrophobicity of silicone rubber was analyzed
and the optimal dimensional parameters and the droplet bounce performance were obtained when the textured surfaces had the
best hydrophobicity. Results show that the designed textures can obviously improve the hydrophobicity of the silicone rubber
surface. The height of different textures is basically the same in the best superhydrophobic state, however, other size
parameters of the textures are different. The convex textures show better super-hydrophobicity than that of the concave
textures. The diamond column textured surface has the best superhydrophobic comprehensive characteristics, which can
effectively reduce the staying time of the water droplets on the surface and reduce icing.

Keywords: silicone rubber; laser engraving; texture parameters; superhydrophobicity; optimal texture
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Table 1 Parameters of the designed textures

Width, a (@) / pm Spacing, b/ pm Power, P/ W
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(a,) Magnification of (a,)

(b,) Magnification of (b;)

(¢,) Magnification of (c,)
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Fig.3 Microstructure of different textured surfaces
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(a) Super depth scanning image under different powers
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(b) SEM morpholegies under different powers
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Fig.4 Microscopic topographies of the square column texture surfaces under different powers
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Table 2 Texture height corresponding to different power
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(a) Contact angle of square hole texture

Contact angle / (°)
Contact angle / (°)

Contact angle / (°)
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Fig.5 Change curves of CAs of different tentured surfaces with the texture height
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(f) Sliding angle of diamond column texture

Kl 6 MRS HE S RE U R A ik
Fig.6 Change curves of SAs of different tentured surfaces with the texture height
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Table 3 Textures parameters under optimal super-hydrophobicity

Texture type Square column Square hole Circular hole Transverse groove  Corrugated Groove  Diamond column
CA 154.0° 152.0° 151.3° 153.5° 155.0° 156.0°
SA 4.3° 6.5° 6.3° 4.6° 4.0° 3.7°
P/W 35
Optimal parameters a/pm 300 300 400 300 200 300
b/pum 400 200 200 300 300 400
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Fig.10 Influence of the texture width and spacing on CA and SA {I%J"Lﬁ%%ﬁ 5] *l}j I}ﬁ.jj ?Ej( ; %/l f&{ﬁ:’i%ﬁﬁﬁﬁéﬂ@ a
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Fig.11 Instantaneous snapshots of droplets falling on original and different optimal textured surfaces
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