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Mixing dielectric  polymers with high-k inclusions can affect their electrical properties. In  

actuation applications of dielectric elastomers, the polarized inclusions generate additional volume 
polarization-related electrostriction. In energy storage applications, it is possible to store more energy 
in dielectric composites because of additional polarization of the inclusions and interfaces. However, 
mixing electroactive polymer with high-k inclusions also brings several disadvantages. The expulsion 
of the field from the interior of high-k fillers and the presence of two poles on the filler surface along 
the applied field direction result in  higher local fields EL  near the inclusion poles. The resulting field 
enhancement lowers the breakdown field (Eb) threshold for the material and therefore compromises the 
actuation and energy storage capabilities of  dielectric composites. To mitigate this issue, the 
dependence of EL  on the morphology of inclusion distribution, the field localization effect  in  chained 
configurations, and the role of the dipole-dipole correlation effects in the enhancement of the dipolar 
field of inclusions are analyzed. We show that the dipolar correlation effects are strong in large 
inclusion composites and their contribution to the inclusion dipole moment μ and to the local fields EL  
can reach 30-50 %. A new method for deriving the composite permittivity  from the  field EL 
distribution, based on a caged probe technique,  is also presented.   

 Figure. 3D distribution of the 
local field EL/Eo (left picture) and  its z-
component Ez/Eo (right picture) in a 
dielectric elastomer composite with 
packing fraction of inclusions η=0.3. 
High fields are localized in chained 
particle configurations along the applied 
field Eo. The system parameters are: 
Eo=50 MV/m, ε1=3 (the matrix), 
ε2=1000 (the inclusions), σ=100 nm. 
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