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Electrostrictive polymers with large deformation and low hysteresis are attractive for 
sensing, actuation, and energy-harvesting.  To understand the origin for large electrostriction 
observed in electroactive polymers, we chose to study a variety of semicrystalline polymers, 
including poly(vinylidene-co-fluoride) [P(VDF-TrFE)] random copolymer, poly(VDF-co-
TrFE-co-chlorotrifluoroethylene) [P(VDF-TrFE-CTFE)] random terpolymer, even-numbered 
nylons (e.g., nylon-12 and nylon-6), poly(ether-amide) multiblock copolymers (PEBAX), and 
thermoplastic polyurethanes (TPUs). It is observed that uniaxiallyl stretched P(VDF-TrFE)-
based polymers exhibit positive longitudinal strain upon electroactuation, whereas uniaxiallyl 
stretched polyamide-based polymers exhibit negative longitudinal strain. From these 
observations, the large electrostriction in electroactive polymers can be attributed to 
nanoactuation of the crystalline phases. In P(VDF-TrFE)-based polymers, nanoactuation is 
realized by the twisted-to-all trans conformation transformation. In polyamide-based polymers, 
nanoactuation is realized by the trans-to-twisted conformation transformation. This 
understanding will help us design new electroactive polymers for large electrostriction in 
practical applications. 
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