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Ferroelectric Properties of (1-X)Ba,;NaNbsO;5—X Sr,KNbsO;s Tungsten Bronze Structural
Compounds with Morphotropic Phase Boundary

YANG Bian, SUN Shaodong, LYU Jieli, CUI Jie
(School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract: Ferroelectric materials with a morphotropic phase boundary (MPB) can exhibit enhanced dielectric, piezoelectric, and
electrooptic properties, compared with conventional ferroelectric materials. In this paper, dense (1-x)Ba,NaNbsO;5—X Sr,KNbsOj;
(BNN-SKN) tungsten bronze structured ceramics of binary solid solution system were obtained by a solid-state sintering method.
The microstructure and electric properties of BNN-SKN were investigated to explore the potential MPB regions. The MPB
coexisting with Ccm2 and P4bm appears as X=0.7. As the SKN content increases, the phase transition temperature and dielectric
constant of the measured samples reach their extreme values as X=0.7, i.e., T,,=170, &7, =1 211, and &,=3 326. In addition, the
ferroelectric properties of BNN-SKN system were also analyzed, and the factors affecting the ferroelectric change in this binary
system were discussed.
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(a) XRD patterns
BNN—Ba,;NaNbsO,s5; SKN—KSr,NbsOs.
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(b) Enlarged view of XRD

1 (1-X)BNN-xSKN [ % ()= i XRD i
Fig. 1 XRD patterns of (1-X)BNN—xSKN ceramics at room temperature
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Fig. 2 Dielectric properties for (1-X)BNN—XSKN ceramics
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(b) &m and &7, as functions of SKN

Tc—Curie temperature; &,—Maximum value of dielectric constant; &t,—Dielectric constant at 25 ‘C; x—Mole fraction.
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Fig. 4 Polarization-electric field (P-E) and charging current
density-field (J-E) curves for x=0.0 and 0.7 ceramics
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