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Thermodynamics and thermo-electro-mechanical stability of
dielectric elastomers composite

LENG JinSong'", ZHANG Zhen', LIU LiWu?, LIU YanJu” & DU ShanYi'

! Centre for Composite Materials, Science Park of Harbin Institute of Technology, Harbin 150080, China;
2 Department of Astronautical Science and Mechanics, Harbin Institute of Technology, Harbin 150001, China

This paper studied the thermodynamic and thermo-electro-mechanical stability of silicone type dielectric elastomer
composites. A permittivity model of dielectric elastomer composites for building the electric field energy of system is
proposed by considering the coupling effect of temperature, doping, and electrostriction. Based on this, the
thermodynamic and thermo-electro-mechanical stability performance of the composites is analyzed by using Ogden
model. The results showed that when the electrostriction coefficient decreases, or the material constant ratio
decreases, or the temperature increases, or the phenomenology parameters increase, or the electrostriction coefficient
ratio increases, the nominal electric field of dielectric elastomer increases, which enhances the stability of
thermo-electro-mechanical system. These conclusions are a great help for us in designing and fabricating the silicone
type dielectric elastomer composites and its actuators.
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