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Abstract: In this paper, in order to develop excellent Pb-free composition ceramics for ultrasonic sensor. The
SnO,.doped (Nag s25Ko.443L10,037)(Nbo 883Sbo 0sT20.037)O3)(abbreviated as NKL-NST) ceramics have been synthesized
using the ordinary solid state reaction method. The effect of SnO,-doping on their dielectric and piezoelectric
properties was investigated. The ceramics doped with 0 wt% SnO, have the optimum values of piezoelectric
constant(ds;), piezoelectric figure of merit(dss.g33), planar piezoelectric coupling coefficient(k,) and density : ds;= 195
[PC/N], ds3.g33=5.62 pm*/N.k,= 0.40, density= 4.436[g/cm’]. suitable for duplex ultrasonic sensor application.
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Fig. 1. The scanning electron microscopy(SEM) of specimens
as a function of the amount of SnO, addition. (a) 0 wt%, (b)
02 W%, and (c) 0.4 Wt%.
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Fig. 2. Density of specimens as a function of SnO, addition.
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Fig. 3. Piezoelectric constant(ds;) of specimens as a function of
SnO, addition.
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Fig. 4. Electromechanical coupling factor(k,) of specimens as a

function of SnO, addition.
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Fig. 5. Dielectric constant(e;) of specimens as a function of
SnO, addition.
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Fig. 6. Piezoelectric figure of merit(ds3'gs3) of specimens as a

function of SnO, addition.
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Fig. 7. Temperature dependence of dielectric constant of
specimens as a function of SnO, addition.

Table 1. The physical properties of specimens as a function of
SnO, addition.

. P 1 K, e, ds3 B 23 d33*2g33
(g/cm) ooy (107 mV/N) (pm“/N)
0 4436 040 764 195 28.8 5.62
0.1 4437 041 1,017 196 21.8 4.27
0.2 4439 042 1,038 198 21.5 4.26
0.3 4383 035 1,339 159 13.4 2.13
04 4365 021 1,169 101 9.8 0.99
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