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3D cross-linked network structure for enhanced energy storage
performance in PVDF-based polymer composite dielectric films
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Abstract: Metalized thin film capacitors find diverse applications in hybrid electric vehicles, photovoltaic
power generation, and ship-borne weapons due to their high-rate charge-discharge behavior. Improving the
energy density of thin-film dielectric materials is crucial for advancing the electronic power industry. Here,
a three-dimensional cross-linked network structure composite dielectric film-coPVDF/BST has been
prepared by modifying a PVDF-based polymer, introducing high dielectric ceramic fillers, and cross-
linking molding. The results demonstrate that the 3D cross-linked network structure effectively improves
filler distribution uniformity, leading to a maximum breakdown strength of 424 MV /m and an enhancement
in the modulus. Furthermore, the incorporation of ceramic fillers substantially increases the dielectric
constant, resulting in an energy storage density of 10.4 J/cm®. This study provides design ideas for new
metallized film capacitors and establishes a theoretical basis for the development of thin-film capacitors.
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Fig.1 Schematic representation of polymer modification(a) , composite membrane preparation process(b),

and 3D cross-linked structural composite structure(c)-(e)
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Fig.2 FT-IR spectra(a), TGA curves(b), and SEM images(c), (d) of BST and BST-OH fillers
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