
 
 
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

Electrical breakdown phenomena of dielectric elastomers

Yu, Liyun; Mateiu, Ramona Valentina; Skov, Anne Ladegaard

Publication date:
2017

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Yu, L., Mateiu, R. V., & Skov, A. L. (2017). Electrical breakdown phenomena of dielectric elastomers. Abstract
from International Conference on Electromechanically Active Polymer (EAP) transducers & artificial muscles,
Cartagena, Spain.

https://orbit.dtu.dk/en/publications/2eeebbd3-b53a-49fa-9cde-3a5b87a05660


 
 
 

Electrical breakdown phenomena of dielectric elastomers 
 

Liyun Yu (1), Ramona Valentina Mateiu (2), Anne Ladegaard Skov (1)* 
 

(1) Danish Polymer Centre, Department of Chemical and Biochemical Engineering, 
Technical University of Denmark, Søltofts Plads 227, 2800 Kgs. Lyngby, Denmark; (2) Center for Electron Nanoscopy, Technical 

University of Denmark, Fysikvej 307, 2800 Kgs. Lyngby, Denmark 
 

* Corresponding author: Tel.: +45 45252825; Fax: +45 45882258. E-mail: al@kt.dtu.dk 

 
 

 

Silicone elastomers have been heavily investigated as candidates for dielectric elastomers and are as such almost ideal candidates 

with their inherent softness and compliance but they suffer from low dielectric permittivity.[1] This shortcoming has been sought 

optimized by many means during recent years. However, optimization with respect to the dielectric permittivity solely may lead to 

other problematic phenomena such as premature electrical breakdown. 

 

In this work, we focus on the chloro propyl functionalized silicone elastomers prepared in Madsen et al[2] and we investigate the 

electrical breakdown patterns of two similar chloro propyl functionalized silicone elastomers which break down electrically in a 

rather different way as well as we compare them to a silicone based reference. Thermogravimetric analysis (TGA) and scanning 

electron microscopy (SEM) are used to evaluate the elastomers before and after electrical breakdown. It was shown the chemically 

very similar silicone elastomers broke down electrically in very different ways. These observations emphasize that the modification 

of the silicone backbone may open up for completely new possibilities for stabilizing the silicone elastomer electrically. In order to 

tailor the elastomers, more knowledge is needed but these copolymers pave the first path towards a better understanding of the 

complex connection between electrical and thermal stability. Minor changes in the polymer backbone structure result in changes in 

electrical breakdown patterns and understanding why is crucial for enabling design for extraordinarily stable elastomers and thus 

ultimately reliable dielectric elastomer based products. 
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