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Dielectric elastomers are used in many innovative applications for soft robotics, 
actuators, generators, amongst others. In these applications, dielectric elastomers are inserted 
in high electric fields and very often have to operate near the breakdown voltage. For that 
reason, it is important to know the limits of the dielectrics and the most popular way to do it, 
is breakdown strength measurements.  

In this work, breakdown tests on thin commercial silicone elastomer films are carried 
out. The film is placed in between two spherically shaped metal electrodes. The gap between 
the electrodes is fixed to be the same as the thickness of a sample. Voltage is ramped with a 
speed of 100 V/s until the elastomer breaks down. In addition to that, a high-speed camera is 
used in order to capture macroscopic processes taking place during the dielectric breakdown. 
It was observed, that when the voltage is applied, the film starts to actuate, deforms and takes 
on complicated dimensional changes (Fig. 1) which disappear right after the breakdown occurs. 
Different experiments are carried out in order to have better overview on what causes this 
effect.  

 

Figure 1. Macroscopic structures. A – “bubble” shape structures, B – “ring” shape structures. Electrode 
diameter – 20mm. 

Even though breakdown tests have been  conducted for decades and are widely used, the 
breakdown mechanisms of soft and flexible elastomers are still not fully understood. For that 
reason, in this work we are trying to gain better understanding on underlying phenomenon and 
by gaining this knowledge to be able to produce more stable and thus reliable dielectric 
elastomers. 
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