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Effect of low temperature plasma modified SiO, doping on electrical and
mechanical properties of silicone rubber nanocomposites

YE Tao, CAI Zimo, WANG Yudi, YIN Guanxian, WANG Chun, HUANG Qiang"
(Wenchang Power Supply Bureau of Hainan Power Grid Co., Ltd., Wenchang 571300, China)

Abstract: With its excellent insulating properties, silicone rubber has become the core material for key components of
power equipment. In order to further improve the insulating performance of silicone rubber, the SiO, was hydroxylated by
low-temperature plasma and KH570 grafting, and doped into silicone rubber matrix to prepare SiO,/silicone rubber
nanocomposites. The effect laws of different plasma modification conditions (time and frequency) on the surface
morphology, surface flashover characteristics, mechanical characteristics, and surface hydrophobicity of SiO,/silicone rubber
nanocomposites were systematically studied. The results show that appropriate plasma treatment time and frequency (10 min
and 19 kHz) can effectively improve the surface hydrophobicity, electrical characteristics, and mechanical properties of
silicone rubber. Plasma modification can effectively reduces the agglomeration of SiO, nanoparticles in silicone rubber
matrix, increase the deep trap density in composites and slow down the surface potential decay rate, thereby increasing the
pollution flashover voltage of the composites. In addition, plasma modified SiO, can significantly improve the tensile
strength and hydrophobicity of SiO,/silicon rubber nanocomposites.
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Fig.1 Plasma experimental platform
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Fig.2 Modification process of SiO, nanoparticles
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Fig.3 Preparation process of SiO,/silicone rubber

nanocomposites
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Fig.7 Effect of plasma treatment time on surface morphology

of Si0,/silicone rubber nanocomposites
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Fig.14 Effect of frequency plasma treatment on trap
distribution characteristic curves of SiO,/silicone

rubber nanocomposites
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Table 2 Trap parameters of SiO,/silicone rubber

nanocomposites
e E/eV N/(x10' cm™-eV")
SIR 0.831 3.263
SiO,-0 kHz 0.892 4.641
Si0,-18 kHz 0.919 4.655
Si0,-19 kHz 0.925 5.364
Si0,-20 kHz 0.909 4.839

SiR  Si0,-0min SiO,-5min SiO,-10min SiO,-15min

RFE
B 15 FETFHREIBEEINT SO AEGRAKE AR
15 IR B B 8201

Fig.15 Effect of plasma treatment time on pollution flashover

voltage of SiO,/silicone rubber nanocomposites
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Fig.16 Effect of plasma treatment frequency on pollution

flashover voltage of SiO,/silicone rubber nanocomposites
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Fig.17 Effect of plasma treatment time on tensile strength of

Si0,/silicone rubber nanocomposites
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Fig.18 Effect of plasma treatment frequency on the tensile

strength of SiO,/silicone rubber nanocomposites
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