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Abstract: Ba,Sr,, TiO, (BST)/poly(vinylidene fluoride) (PVDF)-poly(methyl methacrylate) (PMMA) composite films
were prepared by tape casting and hot pressing. The effects of PMMA content on the phase structure and electrical
properties of the composites were studied. The results showed that the BST phase was uniformly dispersed in the
polymer matrix. The interface between the two polymers is not clear, which is attributed to the good compatibility
between PMMA and PVDF. With the increase of PMMA content, the dielectric constant of the composites is nega-
tively correlated with the breakdown strength and dielectric tunability. BST/PVDEF-PMMA 5 composite with PMMA
content (volume fraction) of 15% showed the best dielectric properties with the dielectric constant of 23.2, the
dielectric loss of 0.07, the breakdown strength of 1 412 kV+cm™, and the dielectric tunability was 26.2% under the
DC bias of 550 kV-cm™.
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Table 1 Volume fraction of each component of the

samples
Volume fraction / %
System
BST PVDF PMMA
PVDF-PMMA,, 0 80 20
PVDF-PMMA,, 0 60 40
PVDF-PMMA, 0 40 60
PVDF-PMMAg, 0 20 80
BST/PVDF 40 60 0
BST/PVDF-PMMA 40 55 5
BST/PVDF-PMMA 40 50 10
BST/PVDF-PMMA 40 45 15
BST/PVDF-PMMA,, 40 40 20
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Fig.1 FTIR spectra of PBST/PVDF and BST/PVDF-PMMA composites
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Fig.2 DSC curves of (a) PVDF-PMMA and (b) BST/PVDF-PMMA composites
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Fig.3 SEM images of BST/PVDF-PMMA composites with different PMMA contents
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Fig.4 Schematic diagrams of the bonding relationship in BST/PVDF-PMMA composites: (a) reaction between BST and KH550
surface; (b) hydrogen bond between KH550 and PVDF; (c) dipole-dipole interaction between PVDF and PMMA;
(d) composites bonding relationship with different PMMA volume fractions
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