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Nowadays, energy conversion in coupled materials and energy harvesting from
surrounding sources of thermal or vibration have attracted much interest since they
directly impact the self-powered and wireless autonomous systems without battery
usage. One of material energy harvested on ambient vibration is electrostrictive
polymers. They have demonstrated an ability to convert mechanical energy into
electrical energy and vice versa. Enhancement of the electromechanical response in
electrostrictive polymers can provide the high output power for energy harvesting.
Among the electrostrictive polymers, polyurethane (PU) based on electrostrictive
behavior is of great interest for actuator and energy harvesting applications due to their
large electrical field-induced strains, high specific energy density, and fast response.
The main objective of this study is the enhancement of electrostrictive properties and
energy conversion abilities of electrostrictive polyurethane composites with conductive
polyaniline (PANI). First, the PU filled with PANI composite films are prepared using
solution casting method. While, the PU/PANI composites nanofibers are prepared using
electrospinning technique. The electrospinning setup was constructed to replace the
high cost and imported electrospinning apparatus. Important parameters such as the
figure of merit for analyzing the energy conversion capability of those composites are
characterized by thermal, morphological, mechanical and dielectric properties. Second,
the electrostrictive measurement setup using photonic technique was used to evaluate
the electrostrictive coefficient of all samples. This coefficient is one of crucial parameters

for predicting the energy harvesting. Final, the energy conversion based on vibration



from the PU and all composites were investigated. From the results show the dielectric
constant of composite films strongly increases with filler loading, which was related to
the interfacial charge distribution between the PU and PANI and the elastic modulus of
these composites was rather constant with low PANI content. Moreover, the dielectric
constant of the PU and PU composite nanofibers are very higher than films regardless
of filler contents. Consequently, the increments of the electrostriction coefficient in
electrostrictive polymer composites were observed with increasing filler contents.
Furthermore, the enhancement of the electrostrictive properties in PU/PANI composites
obviously occurred by the modification with HCI, which leads to a larger induced strain
behavior. A good dispersed PANI in the electrostrictive PU matrix strongly relate to the
energy conversion ability and provided high output power. Therefore, as the results

indicated that they can be a potentially good actuator and vibration energy harvesting.
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