4 No.4

2009 4 ACTA POLYMERICA SINICA Apr. 2009
2
1% 1 1 1 2 1
! 430072 2 510641
Si—O0—Si Si—CH;
C—H
high temperature vulcanization 1
silicon rubber HTV-SR
1.1
20
110-2
> 40%
< 40%
<l1.5
60 mm x 60 mm X 2 mm
-3 1.2
510 _ 1
- 8
8
- 100 mm 1b
150 mm x 150 mm. 5 kVA/10 kV
50 Hz
10 kQ R
R1
R1

DSO 2 mm

* 2008-07-08 2008-10-29 2007 2007725 E-mail wjg@ whu.edu.cn

331



332 2009

o)
Voltage (V)
(=]

_6 1 1 1 Il 1 1
8 kV 7.5 2002000 002 004 006 008 010
Time (ms)
mm -

7.5 mm 8 kV. Fig

25 =
1 C 0~500 h. 0.06

R 0.05F o
_‘:’_| N g
0.04 _og o o

0.03F

. 3 The waveform of corona current

c/;
Current (mA)

0.02

0.01F

J_— 0.00 L I | " L
- 0 100 200 300 400 500
a Time (h)

% TTigh voliage Fig. 4  Variation of corona current during aging period

Needls
clectrode $ }

%)

Sample

DS

Fig. 1 The experimental set-up a and corona electrode b

Fig. 5 The photograph of corona discharge
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Fig. 12 ATR-FTIR spectrum of silicone rubber after corona
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Fig. 13 Curves of the intensity change of chemical bond of

silicone rubber after corona discharge
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PERFORMANCE INFLUENCE OF HIGH TEMPERATURE VULCANIZATION
SILICONE RUBBER BY ALTERNATING CURRENT CORONA DISCHARGE

WANG Jianguo' LIU Yang' FANG Chunhua' CHEN Junjie' XIE Congzhen® CAI Li'
! School of Electrical Engineering Wuhan University ~Wuhan 430072
2 College of Electric Power Huanan University of Science and Technology ~Guangzhou 510641

Abstract  The hydrophobicity hydrophobicity recovery at different temperature mechanical and electrical
performance of hightemperature vulcanization silicone rubber HTV-SR exposed to needle-plate electrode corona
discharge were investigated and the damage phenomenon and molecular structure change of silicone rubber by corona
discharge were also studied by using scanning electronic microscope SEM and fourier transform infrared spectrum
conjunction with attenuated total reflection ATR-FTIR . The test results show that there is clearly hydrophobicity
decreasing and temporality losing at the surface of HTV-SR after corona discharge and it is unable to recovery to the
initial level. The higher is the temperature the faster is its hydrophobicity recovery velocity. The static contact angle
increases with the increasing of corona aging time corona discharge leads to a sharp reduce of volume resistivity and
dielectric strength the dielectric loss angle is growing fast. The main damage phenomen on of silicone rubber caused
by corona discharge is the black dust corona ring on the surface whose diameter increases on the surface at first and
then turn to depth direction combined with electrical erosion. The relative content of Si—0—Si Si—CH, C—H
show downtrend with the increase of corona aging time. It is the representation that the tensile strength and hardness
descend the defect and hole on the surface increase.

Keywords  High temperature vulcanization silicone rubber Corona discharge Hydrophobicity ~Mechanical
property ATR-FTIR





