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Abstract: In this study, in order to develop the composition ceramics for ultrasonic sensor with high dss*gss,
(Pb1_3x/28ix(Mg1/2W1/2)0‘03(Ni1/3Nb2/3)0,09(ZI‘05Ti0.5)0.8803)(PMW-PNN-PZT) system ceramics were prepared using CuO

as sintering aids. And then, their microstructure, piezoelectric and dielectric characteristics were systemetically

investigated with bismuth substitution. The PMW-PNN-PZT ceramic specimens could be sintered at sintering

temperature of 940C by adding sintering aids. At x=0.015 specimen, the density, electromechanical coupling

factor(k,), dielectric constant, piezoelectric constant(ds;) and piezoelectric figure of merit(ds;gss) indicated the optimal

properties of 7.90 g/cm3, 0.67, 2,511, 628 pC/N, and 17.7 pm%N, respectively, for duplex ultrasonic sensor

application.
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Fig. 1. The SEM micrographs of the PMW-PNN-PZT ceramics
as a function of bismuth substitution: (a) x= 0, (b) x= 0.005,
(¢) x= 0.01, and (d), x= 0.015 (9407C).
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Fig. 2. XRD patterns of the ceramics as a function of bismuth
substitution.
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Fig. 3. Density of the ceramics as a function of bismuth

substitution.
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Fig. 4. Electromechanical coupling factor(k,) as a function of

bismuth substitution.
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Fig. 5. Piezoelectric constant(ds;, d3;) of as a function of bismuth

substitution.
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Fig. 6. Dielectric constant(e;) of specimens as a function of
bismuth substitution.
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Fig. 7. Temperature dependence of dielectric constant and the

Curie temperature (T.) as a function of Bi substitution.
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Table 1. Physical properties of specimens as a function of

bismuth substitution.

X P ) kp ks e, dss dan (%(3)i das * g
(g/cm) OCN)  (CIN) mV/N) (pm*/N)
0 7.90 0.641 0.35 1,870 529 172 32 16.9
0.005 7.923 0.645 0.37 2,221 573 204 29.1 16.6
0.01 7915 0.673 0.38 2,401 611 207 28.7 17.5
0.015 7.905 0.671 0.36 2,511 628 217 28.2 17.7
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