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Effect of Size Distribution and Content of Barium Titanate on
Properties of Polyvinylidene Fluoride Based Composites
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Harbin 150040, China; 2. Key Laboratory of Engineering Dielectrics and Its Application, Ministry of
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Abstract: A barium titanate/polyvinylidene fluoride (BT/PVDF) composites was prepared by solution blending
method, and the effect of size distribution and content of BT particles on the dielectric properties, electric strength,
energy storage properties, and thermal stability of the composites were investigated. The results show that
compared with single particle size BT, the synergistic effect of double particle size BT filler makes the composites
have more excellent comprehensive properties, and the synergistic effect is the most remarkable when the mass
ratio of BT with double size is equal to 1. With the increase of filler content, the dielectric constant and thermal
stability of the composites increase, and the dielectric loss factor of the composites maintains at the relative low
level. When the mass fraction of BT is 60%, and the mass ratio of BT with double size is 5: 5, the dielectric
constant of BT/PVDF composites reaches 46.5 at 100 Hz, which is 5 times bigger than that of pure PVDF; the
energy storage density and polarization are 0.18 J/cm® and 0.011 9 C/m?, respectively, which are 176% and 310%
higher than those of pure PVDF; the decomposition temperature corresponding to 5% of weight loss reaches
478.4°C, which is 1.3°C and 30.3°C higher than that of PVDF composites filled with S-BT and L-BT, respectively.
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