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Study on DC surface pollution flashover characteristics of
superhydrophobic insulation surfaces

ZOU Qiaoge, WANG Shengwu, CHEN Jinyu, LIU Nan, GUO Jun’an, LI Li, CHEN Junwu

(School of Electrical and Electronic Engineering, Huazhong University of Science and Technology,
Wuhan 430074, China)

Abstract: A bionic superhydrophobic coating with excellent hydrophobicity and self-cleaning properties was used to
prepare insulation surfaces, a DC flashover test of the contaminated insulation surface wetted by fog water was designed to
study the DC pollution flashover characteristics of the bionic superhydrophobic insulation surface. At the same time,
according to the wetting state of surface droplets, the pollution flashover voltage of the superhydrophobic coating surface
was predicted from the perspective of electric field. The results show that the superhydrophobic coating surface exhibits self-
cleaning properties during wetting and voltage applying process, and the flashover is formed through surface droplets and
dry regions. The flashover voltage predicted by the method in this paper is negatively correlated with the droplet volume and
positively correlated with the contact angle, the predicted value is in good agreement with the measured value, and the
accuracy is higher than that of the traditional prediction model.
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Fig.1 Preparation of biomimetic superhydrophobic coating

FLR SRR AF AR R 22, R P AR 1
T 55 T S A T 5 4 % A, SRR A 3R T R BN B
R BN 7GR 5 R R I Ak A S T IRIE
B KYE . 22 %R IR R KB T K A
fil f KT 150° I3 f /T 100 R R B R AR
(K1 25k B IR 1R 5 KT 8 kV/mm

»»»»»

- I LN e o e B ’3"
E2 fiEBRKAENREMUESEH
Fig.2 Surface microstructure of the biomimetic

superhydrophobic coating
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Fig.4 Two surface discharge models
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Fig.5 The influence of droplets on the electric field

distortion on insulator surface
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Fig.6 Simulation results of surface residual droplet

deformation under DC electric field
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coating surface
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Fig.8 Influences of droplet volume and contact angle on

pollution flashover voltage
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Fig.9 Schematic diagram of sample and electrode
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Tab.1 Contamination degree reference table

Y5 TR JK % [(mg/cm?) 5% /(mg/cm?)
LEdi 0.3 0.05
T 0.6 0.1
HE 1.2 0.2
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Fig.10 Schematic diagram of flashover test device wiring
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Fig.11 Contamination flashover discharge process on the

surface of samples
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Fig.12  Surface flashover test results of samples with

different contamination levels
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Fig.13 Dirty quality on the superhydrophobic coating surface

before and after flashover test

JEE TN R R K U 2 2 T A kA AR AL AR DL 5 A R
1457 . AL 14 1AL, BEAE G io REE I3 i B
TR T2 2T A4 Ak A B 2 T B (H 45 Ak Ay BE A AT
RE PRIFH KT S UG R AERF B K -

E 14 3FRISEE TEHR/KREREEMA
Fig.14 Contact angles on the superhydrophobic coating

surface under three pollution levels
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Fig.15 Comparison of test results and

model calculating results
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