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Effect of silane coupling agent types on electrical properties of
nano-TiO,/PMIA composite insulating paper
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Abstract: In order to further improve the insulation performance of meta-aramid paper, we modified nano-TiO, by four
kinds of silane coupling agents KH550, KH560, KH580, and KH151, respectively, and then prepared modified nano-TiO,/
PMIA composite paper. The influence of coupling agent types on the electrical properties of composite paper, including
electrical strength, bulk conductivity and charge-trap characteristics were mainly studied. In addition, the changes in thermal
and mechanical properties of different paper were also concerned. based on the molecular dynamic method, the TiO,-PMIA
interface grafted with different silane coupling agents was simulated, and the improvement effect of silane coupling agents
on the filler-matrix interface was expounded. The results show that with the electrical insulation performance as the main
concern index, the modification effect is ranked as KH550, KH151, KH560, KH580 from the optimal order. The suitable
type of silane coupling agent can effectively improve the dispersion of nano-fillers in the matrix, enhance the breakdown
voltage and volume resistivity of composite materials, and maintain the temperature resistance and mechanical strength of
PMIA fibers.
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Fig.1 The reaction process of silane coupling agent and TiO,
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Tab.2 Trap distribution characteristics of paper patterns
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Fig.10 Trap characteristics of paper samples
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Tab.3 Scale parameters and shape parameters of

Weibull model
ZH P-550 P-560 P-580 P-151
a/(kV/mm)  30.096 18.177 14.481 21.458
Vi 39.598 25.353 24243 37.631
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