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Abstract

Electro-active polymers (EAP) are a new class of smart materials which exhibit a change in size or shape when stimulated by an external electric field. Those types of materials have attracted many research work because they play an important role in the development of new sensors and actuators for future applications in automization and robotics. Dielectric EAP are the most important subgroup of this class of materials because of their capability to react rapidly with high forces. Dielectric actuators (DEA) and dielectric sensors (DES) are in principle capacitors, which consist of two electrodes and a soft dielectric material, which is placed in between the electrodes. The soft material is an elastomer with preferably high permittivity. As a promising dielectric material for those applications NBR was chosen because of the high polarity. The ACN – groups of NBR act as permanent dipoles which can align in the direction of the electric field. Due to the orientational polarization of the ACN - groups the permittivity of NBR is much higher than non-polar rubber, e.g. polybutadiene. It was found, that NBR exhibits strong non-linear and electrical hysteresis behavior, which are indications of ferroelectric properties. The application of high electrical field strength is accompanied by an electrostatic attraction of the oppositely charged electrodes. Thus, from measurements of the normal force between the electrodes the permittivity of the samples were deduced. Interestingly, the results show much higher normal forces than expected. This might be caused by the orientation of the ACN – groups and consequently, the tendency of the polymer chains, to align in the direction of the electric field. Furthermore, it was found that the rheological properties in terms of storage modulus, loss modulus and related quantities strongly depend on the electrical field strength. In summary, the obtained results are of general meaning in the development of dielectric elastomer actuators and sensors.
