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Abstract Lead-free [Bips(Na;.K,)osTiO3] (x=0~1.0) ceramics were prepared using a solid state reaction method
and their structural and electrical characteristics were investigated. X-ray investigations indicated that the
rhombohedral-tetragonal morphotropic phase boundary(MPB) of the [Biy5(Na;.K,)o5TiOs] ceramics exists in the
range of x=0.16~0.20. The optimum values of piezoelectric constant(dss), dielectric constant, and
electromechanical coupling factor(k,) were obtained at x=0.16~0.20 of the MPB region.
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Table 1. Chemical compositions of Biys(Na;.xKy)osTiO;

o535

ceramics
Sample Chemical Composition

BNT Big.sNagsTiO3
BNKT10 Bio.s(Nag 90K0.10)0.sTiOs
BNKT14 Big.s(Nags6Ko.14)05sTI03
BNKTI16 Big s(Nag 34Ko.16)0.sTiO5
BNKTI8 Bigs(Nag 52Ko.18)05T103
BNKT20 Big.s(Nag 80K020)0.5TiO5
BNKT30 Bigs(Nao.70Ko.30)0.5Ti0;
BNKT50 Big s(Nag 50K 0.50)05T105
BKT Big sKo 51103
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Fig. 1. X-ray diffraction patterns of the Bigs(Na;Ky)osTiOs
ceramics.
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Fig. 2. X-ray diffraction patterns of the Bigs(Na;.\Ky)osTiO;
ceramics in the ranges of (a) 39~41° and (b) 45~48°.
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Fig. 3. Dielectric constants of the Bips(Na;_K,)psTiO3
ceramics as functions of temperature measured at 100 kHz.
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Fig. 5. Electromechanical factor (k,) and mechanical quality

factor (Qy,) of the Biys(Na;.K,)osTiO5 ceramics as a function
of BKT concentration.
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Fig. 6. Piezoelectric constant (ds3) of the Bips(Na, K, )osTiO;
ceramics as a function of BKT concentration.
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Fig. 7. P-E hysteresis loop of (a) BNT and (b) Bigs(Nags»
Ko.18)0sTiO;5 ceramics with a maximum field of 4 kV/mm at
room temperature.
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Table 2. Ferroelectric and piezoelectric characteristics of Bigs(Na; K, )gsTiO; ceramics

Big.s(Na.«K)o.sTiO3

X 0.00 0.10 0.14 0.16
Density(g/cm’) 5.84 5.82 5.80 5.86
g(at RT) 720 960 1120 1230
T4(C) 194 172 134 132
Tm (°C) 346 296 296 308
ky (%) 16 20 24 31

Qn 159 206 154 146
dss 72 92 12 128

0.18 0.20 0.30 0.50 1.00
5.81 5.82 5.81 5.74 5.74
1330 1540 1876 1570 360
125 112 98 102-
318 304 316 340 408
32 30 17 20 15
76 68 67 49 6l
139 159 151 132 62
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