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Abstract The structural, piezoelectric and ferroelectric properties of (1-x)(BigsNag 5)Ti0s-xBaTiOs (BNT-BT) (x
= 0.00, 0.02, 0.04, 0.0€¢, 0.08, and 0.10) ceramics were investigated. A gradual change in the crystal and
microstructures with the increase of BaTiO; (BT) concentration was observed. The (Big;Nags)TiO; (BNT)
samples show unusual properties as ferroelectric relaxor materials. We observed a phase transition in BNT
solid solutions with BT having normal ferroelectric phase transition. At room temperature, BNT presents a
single phase without the morphotropic phase boundary (MPB). In the case of samples doped with 4~8 mol%
BT, rhombohedral-tetragonal MPB was formed and the piezoelectric properties were improved.
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Fig. 12 (1-x)(BigsNags)TiO;-xBaTiOs;, x=0.00, 0.02,

® - Perovskite structure
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Fig. 1. XRD patterns of (1-x)(Big sNags)TiO3;-xBaTiO5
ceramics.
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Fig. 2. XRD patterns of (1-x)(Biy sNays)TiO;-xBaTiO; ceramics in the 20 ranges of (a) 38°~42° and (b) 45°~48°.

Fig. 3. SEM micrographs for (1-x)(BigsNags)TiO;-xBaTiO; ceramics of x=(a) 0.00, (b) 0.02, (c) 0.04, (d) 0.06, (¢) 0.08 and (f)
0.10.
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Table 1. Electrical properties of (1-x)(BigsNags)TiOs-xBaTiO; ceramics.

Materials
Property
BNBTO BNBT2 BNBT4 BNBT6 BNBT8 BNBT10

Relative density (%) 98.1 98.5 98.1 97.9 97.9 97.2
Dielectric constant, € (at Roomn Temp.) 620 779 937 1733 1771 1725
Dielectric loss, tand (%, at Room Temp.) 48 4.1 4.5 5.7 6.0 6.0
Depolarization temp., Ty (°C) 230 208 130 112 102 122
Dielectric constant of Ty, & 1730 3045 2799 3245 3314 3733
Temperature of &y, T, (°C) 340 288 286 284 290 290
Maximum dielectric constant, & 2758 4090 4437 5209 5571 6850
Electromechanical coupling factor, k, 16.7 19.2 23.6 33.1 15.6 16.9
Piezoelectric constant, ds; (pC/N) 75 86 102 152 123 144
Mechanical quality factor, Q,, 268.7 266.4 180.4 1352 48.5 79.7
Remanent polarization, P, (uC/cm?) 13.1 22.7 16.1 - - 18.1
Coercive field, E. (kV/cm) 37.6 38.4 31.8 - - 9.6
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Fig. 4. Temperature dependence of dielectric constant and loss of (1-x)(Big sNag s)TiO3-xBaTiO; ceramics of x = (a) 0.00, (b) 0.02,

() 0.04, (d) 0.06, (¢) 0.08 and (f) 0.10.
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