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Effect of silane coupling agent modification on thermomechanical and
dielectric properties of SiO,/PI composite

LI Yasha', SONG Peng', XIE Hao', CHEN Dongdong', MENG Fangiang’, ZHOU Wenji*

(1. College of Electrical Engineering & New Energy, China Three Gorges University, Yichang 443002, China;
2. State Grid Jining Power Supply Company, Jining 272000, China;
3. State Grid Huanggang Power Supply Company, Huanggang 438000, China)

Abstract: In order to study the effect of silane coupling agent modification on the thermomechanical and dielectric
properties of SiO,/PI composite and its internal mechanism, we established the composite model of pure PI, SiO,/PI and
Si0,/PI with 6% and 12% of the grafting density of silane coupling agent on the surface of SiO,. The solubility parameters,
interaction energy, glass transition temperature, Young's modulus, shear modulus, mean square displacement, free volume
fraction, relative permittivity, and dielectric strength of the four models were calculated. The results show that the silane
coupling agent modification significantly improves the thermomechanical and dielectric properties of the composite
material, and the graft density has an obvious effect on the modification effect. The SiO,/PI composite system with 6% of
grafting density of silane coupling agent has the best thermomechanical properties, while maintains a lower relative
permittivity and a higher dielectric strength. In addition, the two systems grafted by silane coupling agent have smaller free
volume fraction and mean square displacement, as well as larger solubility parameters and interaction energy. It is indicated
that limiting the movement of molecular chains and improving the compatibility between SiO, and PI matrix are the keys to
improving the thermomechanical and dielectric properties of composite materials.

Key words: polyimide; silane coupling agent; thermomechanical; dielectric properties; compatibility
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Fig.2 Cohesive energy density and solubility parameters
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at different temperatures
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