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Surface Hydrophobicity of Insulator with
Different Service Years for Electric Multiple Unit
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Abstract: The electric multiple unit roof insulators with different operating years were selected as research
objects, and the hydrophobic analysis (contact angle method), Fourier infrared analysis, and scanning electron
microscope analysis were conducted on them, respectively. The results show that with the increase of service time,
the hydrophobicity of the insulator decreases rapidly, while the decreasing trend slows down year by year, and the
hydrophobicity of the top umbrella skirt is generally lower than that of the middle and bottom umbrella skirts,
which is consistent with the change trend of Si-CH, content in insulator analyzed by FTIR. With the increase of
service time, the surface morphology of the insulator changes significantly. The micromorphology of the electric
multiple unit roof insulator serviced for 6 years is similar to that of the insulator serviced in 110 kV transmission

grid for 15—19 years, which is one of the important reasons that the hydrophobic ageing speed of electric multiple

unit insulator is faster than that of transmission grid insulators.
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Fig.1 Infrared spectrum of silicone rubber insulator
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Tab.1 Absorption wave number of main functional

groups of silicone rubber insulator

FEIEFE A WA/ (cm™)
CH in CH, 2962~2 960
CH in Si-CH, 1720~1 255
SiO in Si-O-Si 1 100~1 000
Si in O-Si(CH,), 870~850
Si0 in O-Si(CH),-O 840~790
Si~(CH,) 700
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Fig.2 Static contact angles of various umbrella skirt

samples of insulators with different service years
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Fig.3 Test images of static contact angles of top umbrella

skirt for insulators with different service years

951
91°

~90
g 851 a0
kel a1

80+ .

77°
754 ‘
3 6

4 5
A i e /4%
4 FREIBRRERESFINEREEETSIEM A
Fig.4 Static contact angle of top umbrella skirt of

insulators with different service years
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Fig.5 Si-CH, absorption peak area of umbrella skirt of

insulators with different service years
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Fig.6 SEM images of insulator

5. MWIE 6T LA i, BB AR A i 18] A48 , 46 2%
TR A A TR o IR 3 4R 1
RV FEOCH , FLIR B AR D Ty IRAS 4 4 B e 2R
THI T4t IV &%, AN 5000 £ J5CK P& AT 37 b7 3 00 B7 $ETHEIRHHEER

B — LR O IF UG 40 R, I BE A IR AL B[R] & Fig.7 Electric field simulation diagram of insulator




g pRl 2022,55(1)

R R AR IR R B 2 4L 44 2 T 2R T 1 A 51

0.301
~0.251
§ 0.20]
0.15
K 0.101
peed

0.05

0 200 400 600 800 10001200
Y T PE B8 /mm
8 MIZEEREETFRATILEEE
Fig.8 Trend chart of electric field intensity changing with

insulator surface
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