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Construction and Analysis of Anti-icing Coating for Distribution Lines
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Abstract: With the development of China’s power system, distribution network lines have completed the full coverage of the multi-
regions and would suffer from various influence in a complex environment, especially the negative impact of icing. Compared with the
traditional mechanical and thermal deicing methods, the use of hydrophobic coating can effectively prevent the distribution network lines
from icing, which can save manpower and material resources. Therefore, the hydrophobic coating is the hot spot of the current research
on improving the distribution network icing problem. The coating with contact angle of >145 ° was successfully prepared via the
introduction of PDMS and SiO, into epoxy resin, which not only improved the hydrophobic property, but also easily applied to the
surface coating of aluminum stranded wire. The natural icing conditions were simulated by low temperature and dripping water in an
environmental simulation test box, and the surface icing mass, thickness and morphology of wire samples with different hydrophobicity
have done a contrastive analysis. The results show that the icing mass of the wire coated with PDMS-SiO, — containing epoxy resin
reduces by 66. 8% at -5 °C, with the original wire as a comparison. Meanwhile, the hydrophobic coating can change the morphology of
wire icing, and increase the mass proportion of icicle by 4~6% in the total icing. The icicle accumulated on the lower side of the wire
is more conducive to be removed by mechanical method and thermal ice melting method.
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Fig. 1 Structure diagram of hydrophilic surface
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and hydrophobic surface
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Fig.2  Structure diagram of structure of hydrophobic

coating substrate
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Table 1 Composition and mass percentage of

coating solution (w/ %)

Composition #1 #2 #3
EA 65 64 81.6
EP 28 20 8
EP curing agent 7 5
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Table 2 Contact angle of samples water drop (°)

Sample Contact angle
#0 71.2
#1 74.0
#2 108.6
#3 147.0
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Table 3 Demonstration of weathering resistance test

Test name Salt spray test Aging test Rain test
1 000 wL/min
NaCl, C%=5 60 °C
Cycle and parameters 60 min/time
30 days 30 days

Morphology

Contact angle

i 30 times

133.0°
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Fig. 4  Comparison of icing mass of four samples with
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Table 4 Weight proportion of icicle in wire icing test ( %)

Temperature #0 #1 #2 #3
-15C 66. 18 65. 44 68. 60 70. 17
-10 C 66. 21 64. 54 67.50 72.13
-5<C 72. 60 73.39 76.90 55.35
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