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Preparation and Characterization of Pelyvinylidene Fluoride Films
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Abstract

In this investigation, the polyvinylidene fluorine films (PVDF) were prepared by
adding 20% of the commerciai PVDF powder into N — methyl — 2 — pyrolidone as solvent.
The mixture was heated at of which 60°C for 4 hrs. The tape casting technique was used to
form the polymer, then heated at 130 °C until a dry film was obtained. The crystal structure
of film was examined by XRD method to show the beta and alpha phase. Then the film was
stretched unidirectionanally to a length of 3.61 to 5.59 times of its original length in the water
bath at 80 °C for increasing of crystalline in the polymer films. The XRD method was
reexamined to indicate that the beta phase in the stretched polymer film increases, whereas
the Bragg angle of planes (110) and (200) for the beta phase was 20.48°. Crystallinity of
PVDF was investigated by Differential Scanning Calorimeter, DSC. The degree of
crystallinity was 37.6% with 4.80 times of its original length. The poling field from 40 to 70
MV/m was used to study the dielectricity of films. The dielectric constant and dielectric loss
of films were measured by LCR meter. The dielectric constant and dielectric loss values of
the order 7.11 to 7.98 and 0.04-0.13 were obtained, respectively. The dielectric constant was
increased with the increasing the poling field. The dielectric constant was measured in the
temperature rang from 35 to 120 °C. The dielectric constant was increased with increasing
the temperature. The dielectric constant values of the order 9.32 to 16.49. The Piezoelectric.
effect was measured using hydrostatic piezoelectric set-up. The values of the hydrostatic
charge and voltage coefficients were found to be in the range of 8.0-9.2 pCN™! and
114-130 mV.m /N, respectively depending on the poling field.
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