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Electrical performance and mechanism analysis of binary composite
silicone rubber for cable accessories
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(1. State Grid Shandong Electric Power Research Institute, Jinan 250002, China; 2. Institute of Advanced
Electrical Materials, Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: The molecular chain structure has great influence on the electrical insulation properties of silicone rubber. In this
paper, the regularity and mechanism of the blending of different ratios and types of blended silicone rubber on the electrical
properties of composite silicone rubber were explored through a combination of experiments and molecular simulations. The
results show that the electric strength of phenyl silicone rubber/vinyl blended silicone rubber (PMVQ/MVQ) improves
significantly, when the mass fraction of PMVQ is 15%, the volume resistivity of PMVQ/MVQ composite is 1.04x10'
Q-cm, and the electric strength is 106.87 kV/mm, which increase by 1.77 times and 13.22% than that of the vinyl silicone
rubber. The dielectric properties of trifluoropropyl silicone rubber/vinyl blended silicone rubber (FMVQ/MVQ) improves,
when the mass fraction of trifluoropropyl silicone rubber is 15%, the dielectric constant of FMVQ/MVQ composite is 3.74,
which is 40.07% higher than that of vinyl silicone rubber. Molecular simulation results show that the free volume of PMVQ/
MVQ decreases with the increase of phenyl silicone rubber content, and the free volume of FMVQ/MVQ increases with the
increase of trifluoropropyl silicone rubber content, which is consistent with the breakdown phenomenon of composite
silicone rubber.
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Fig.1 Flow chart of sample preparation
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Fig.2 Infrared spectra of binary composite silicone rubber
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Fig.3 Volume resistivity of binary composite silicone rubber
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Fig.4 Electric strength of binary composite silicone rubber
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Fig.8 Free volume model of composite silicone rubber
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