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Abstract: In order to obtain silicone rubber with excellent insulating properties, silicone rubber composites were
prepared using silane coupling agent (KH570) modified nano-SiO,, and their mechanical and insulating properties were
investigated. The results showed that with the increase of nano-SiO, content, the tensile strength and Shore A hardness of
the silicone rubber composites first increased and then decreased. At the same frequency, the dielectric constant (¢) first
rose and then fell. The volume resistivity (p,) and breakdown voltage (BV) of the silicone rubber composites also first
increased and then decreased. When the mass fraction of nano-SiO, was 15%, the comprehensive properties of the silicone
rubber composites were optimal. Compared with pure silicone rubber, the tensile strength and Shore A hardness of the
silicone rubber composites increased by 131.1% and 83.8%, respectively. The p, increased by 135.3%. Within the
frequency range of 10°~10° Hz, ¢ increased by 17.2%~24.1%. The BV increased by 27.5%. After aging for 30 d at 60 °C,
the BV increased by 44.3%. After aging for 30 d at 100 °C, the BV increased by 48.8%. After aging for 30 d at 140 °C, the
BV increased by 46.2%.
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Tab.1 Formula of silicone rubber composites

e AR wE BURRY BESIOY Wi,/
%' phr phr phr phr %
1# 95 2 3 0 0
24 95 2 3 5 5
3¢ 95 2 3 10 10
44 95 2 3 15 15
54 95 2 3 20 20
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Fig.1 FTIR spectra of nano-SiO, before and after modification
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Fig.2 Mechanical properties of silicone rubber composites
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Fig.3 p, of silicone rubber composites
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Fig.4 ¢ of silicone rubber composites
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Fig.5 BV of silicone rubber composites
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