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Abstract: Piezoelectric ceramics play an important role in various electronic applications. However, traditional ceramics are

difficult to be used in some complicated structures, due to their low flexibility and high brittleness. To solve this problem, this

study prepared and investigated ceramic/polymer composites that can utilize a good flexibility of polymers. Polyvinylidene
fluoride-trifluoroethylene (PVDF-TrFE) and 0.77(Bi12Na12)TiO3-0.23SrTiO3 (BNST23) ceramics were selected to fabricate the

composites. Ceramic/polymer composites were prepared using various volume fractions of BNST23 ceramics. The distribution

of piezoceramic particles in BNST23/PVDF-TrFE composites was investigated using optical microscopy (OM) and scanning

electron microscopy (SEM). The dielectric and piezoelectric properties of the composites were significantly influenced by the

volume fraction of the piezoelectric ceramics. As a result, the highest piezoelectric constant (ds3) of 56 pC/N was obtained in a
composites with 70% volume fraction of BNST23 ceramics. Accordingly, it is expected that BNST23/PVDF-TrFE composites

can be applied to various sensor applications.
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Fig. 1. (a) Prepared samples, (b) optical microscopy (OM), and (c) FE-SEM images of fractured morphologies for BNST23/PVDF-TrFE

composites as a function of ceramic content.
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Fig. 2. X-ray diffraction patterns of BNST23/PVDF-TrFE
composites as a function of ceramic content.
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Fig. 4. Variation of piezoelectric constant (ds3) for BNST23/PVDF-
TrFE composites as a function of ceramic content.
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Table 1. Comparison of electrical properties between BNST23/PVDF-TrFE composites (this study) and literatures.
. Volume fraction Poling field ds3 tand
Materials & Ref.
(%) (kV/mm) (pC/N) (%)
BNST23/PVDF-TrFE 70 3 56 99 25 This work
PZT5A4'/PVDF 67 - 48 152 - [25]
BaTiO; (BT)/PVDF 60 3 28 168 2.1 [27]
Ko.44Nao.s2Li0.04)(Nbo.ssTa0.1Sbo.04)O

(Ko.44Nao.52L10.04)(Nbo.gs Tao.1Sbo.04)O3 20 5 35 165 5 [30]

(KNNLST)/PVDF
0.2Pb(Mg1/3Nb2/3)05-0.8Pb(Zro.475Ti0.525)O.

(Mg13Nb213)O3 (Zr0.475Ti0.525)O3 %0 5 38 110 25 [14]
(PMN-PZT)/Epoxy

BiosNao.sTiOs (BNT)/Epoxy 53 3 13 336 98 [20]

Ko.47Nao.s1Li0.02)(Nbo.sTao.2)O

(Ko.47Nao.s1L10.02)(Nbo.sTao2)O3 g5 5 39 130 6 [14]
(KNLNT)/Epoxy

PZT?/Polyester 65 g 29 88 35.3 [24]

PZT3}/PVC 60 - 29 134 23 [24]

PZT*/PU 70 - 2845 4545 4 [24]

PZT5A4!/PA 50 6 28 68 § [25]

PZT5A4!/PDMS 50 12 25 i g [31]

'PZT5A4 (Morgan Electro Ceramics, Ruabon UK)

2PZT5A4 (Product 40/30, Advanced Ceramic Limited, Stafford, U.K.)

3PZT (PZT PC 5H, Morgan Matroc, Unilator Division, Vauxhall Industrial Estate, Wrexham, Clwyd, UK)

4PZT (501A-Ultrasonic Powders, Inc.)
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