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Uniaxial-stretching induced crystal phase transition and its effect on dielectric and

energy storage properties of the P (VDF-HFP) copolymer films

ZHOU Zhenji, XIA Weimin, SUN Qiangian, CAO Tian
(School of Printing, Packaging Engineering and Digital Media Technology,
Xi’an University of Technology, Xi’an 710048, China)
Abstract: The crystal phase transition of a ferroelectric polymer has a significant effect on the di-
electric and energy storage performances. In this paper, the P(VDF-HFP) thick films with the
thickness of 20 um are obtained by the solution casting method, with their crystal structures fur-
ther fabricated by an uniaxial-stretching processing. The X-ray diffraction (XRD) and differential
scanning calorimeter (DSC) are performed to express the changes of crystal phase structures of
stretched films, with an impedance analyzer and ferroelectric testing system used to indicate the
dependence of dielectric and energy storage performance of the crystal properties of the various
samples. The results show that the amorphous of the polymer films is well aligned and that the crystal
region has a phase transition from non-polar a to all trans § phase in stretched P(VDF-HFP). Interest-
ingly, it has a higher discharge energy density of 27. 7 J » cm ™ * under 900 MV « m ' and a favorable dis-
charging energy density near 10 J « cm ® for thousands of times at 500 MV * m™' is achieved in
stretched P(VDF-HFP) 95.5/4.5 mol% film, respectively. Consequently, the excellent char-
ging-discharging properties of P(VDF-HFP) provide a prospect of application in the field of high
energy storage density capacitors.
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