
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Influence of micro- and nanofillers on DEAP performance

Skov, Anne Ladegaard; Bejenariu, Anca Gabriela; Daugaard, Anders Egede

Publication date:
2011

Link back to DTU Orbit

Citation (APA):
Skov, A. L., Bejenariu, A. G., & Daugaard, A. E. (2011). Influence of micro- and nanofillers on DEAP
performance. Abstract from 6th World Congress on Biomimetics, Artificial Muscles and Nano-Bio, Cergy-
Pontoise, France. http://biomimetics2011.u-cergy.fr/

https://orbit.dtu.dk/en/publications/977eeb99-354e-458f-b7fc-2222bda89dd1
http://biomimetics2011.u-cergy.fr/


 
 

Influence of micro- and nanofillers on DEAP performance 
 

Anne Ladegaard Skov, Anca Bejenariu, Anders Egede Daugaard 
DTU - Chemical Engineering 

Soeltofts Plads Bygn 229, DK-2800 Kgs Lyngby 
al@kt.dtu.dk 

 
Type of presentation: Oral 

 
The formulation of dielectric electroactive polymers (DEAP) is a challenging task as the elastomer part of DEAP 
is a multi-component system with strict requirements to the electromechanical performance. In traditional 
formulated products such as paints there is a huge variety of filler materials available and the filler particles are 
used both to lower the price and to increase the performance of the material. In DEAP there is a strong interplay 
between the electrical and mechanical properties as one property may be improved and another worsened when 
changing the formulation so in many cases optimization of the properties ends in a trade-off of some kind. 
 
In this study we focus on the addition of well-known commercially available filler particles and evaluate their 
performance in elastomers applied for DEAP since the price of the fillers also have to be taken into account 
when formulating. The effect of particle size and particle size distribution on the electrical and viscoelastic 
properties is investigated. Both nano- and microscale particles of different compositions are mixed with a 
platinum cured silicone elastomer matrix [1] in different combinations, and the dielectric and viscoelastic 
properties are measured.  
 
The dielectric properties are improved mainly by decreasing the particle size as was also shown by Kofod et al 
[2] for acrylic networks whereas the elastic properties are influenced in a less trivial way. The filler particles 
increase the storage modulus and make the films easier to handle but the formulation of the ‘raw’ silicone matrix 
has to be modified as the filler particles in some instances interact with the polymers and hence require a 
changed stoichiometry to ensure complete reaction of both reactive species in the silicone matrix.   
 
 

 
Figure: Illustrations of different particle size distributions and of an LVE diagram for a typical elastomer with a 
small degree of viscous dissipation. 
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