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Fig.1 Schematic diagram of the driving mechanism of

the dielectric elastomer
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Fig. 2 FT-IR spectra of PS-DMC, GO, RGO, and PS@RGO
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Preparation of High Dielectric Constant Acrylic Resin Elastomer

Gao Xinhua', Wang Jingwen', Wei Lei', Ren Hua?

1. Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China
2. Nanjing University, Nanjing 210093, China

Abstract: In this study, we added modified graphene filler into the matrix to increase the dielectric constant of acrylic
resin elastomer (ARE). Firstly, Polystyrene cationic microspheres (PS-DMC) is adsorbed onto the graphene surface
through electrostatic interaction, then hybrid filler PS@RGO obtained by reducing graphene oxide with hydrazine
hydrate, and finally we prepared PS@RGO/ARE composites by using solution casting method. As a comparison,
RGO/ARE composites were prepared by using the same method. The results of dielectric test show that PS@RGO/
ARE has a higher dielectric constant and lower dielectric loss than RGO/ARE composite. The origin of good dielectric
performance of PS@RGO/ARE is that PS acts as a spacer to inhibit the agglomeration of graphene sheets, reducing
the occurrence of leakage current and the dielectric loss of the composites. In addition, the PS@RGO hybrid filler has
better compatibility and more interfaces with the ARE matrix, which improves the microcapacitor effect and interface
polarization effect, thereby the dielectric constant of the PS@RGO/ARE composites is higher. PS@RGO/ARE
composite can obtain large driving strain under low driving electric field, so it is more suitable for the design and
manufacturing of driving/sensing/power generation devices, MEMS and artificial muscles in aerospace smart
materials and structures.
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