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A study on the Electrical Characteristics of piezoelectric Ceramics Used In

Ultrasonic Trasmitting Sensor by Ba Substitution
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ABSTRACT

In this study, the electrical, microstructural characteristics of modified Pb (Zr, Ti)Os;-Pb
(Ni, Nb)O; ceramics with additives of BaCO; were measured and the effecis of the char-
acteristics of plezoelectric ceramics to the ultrasonic transmitting sensor were studied. In
order to increased the piezoelectric charge constant, BaCO; was substituted for Pb from 0 to
10 by 2 mol%.

As the Ba substitution is increased, relative dielectric constant and the piezoelecrtic charge
constant are incraased and electro—mechanical coupling factor has a maximum value at 6
mol% substitution, and mechanical quality factor Qm, tetragonality are decreased. The Curie
temperature is decreased linerly with increasing Ba substitution.

As the thickness of ceramics is increased from 0.5 to 1mm, the resonance frequancy of
ultrasonic transmitting sensor is increased from 35 to 55 KHz. As piezoelectric charge con-
stant is Increased transmitting sensitivity is increased, and transmitting sensitivity and tem-

perature stability are excellent at 6 mol% substitution.
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mol%
. 0 2 4 6 8 10
(C)
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1170 B0—2 B2—-2 B4-2 B6—2 B8—2 B10-—-2
1200 B0—-3 B3—-3 B4-3 B6-—-3 l}8—-3 B10—3
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Test circuit for measuring transmitting sensitivity.
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Table 2. X-ray diffraction analysis.
sample No. Iattice parameter Tetragonality c/a
@h) | (A
B0—2 4.0382 4.0530 1.0037
B4-2 4.0400 4.0538 1.0034
B6—2 4.0426 4.0530 1.0026
B10-2 4.0468 4.0538 1.0017
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Table 3. Elastic constants and poisson ratio of the specimens.

No | o [ sf | Isfl | «asY
B0—2 0.333 126 42 7.94
B2—2 0336 134 45 746
B4-2 0.360 149 54 6.71
B6—2 0.355 147 5.2 6.80
B8—2 0.385 166 6.4 6.02
B10-2 0.499 196 98 510
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Fig. 8. Variation of piezoeletric charge con-
stant.
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Table 5. Resonance resistivisty and freguancy

constant.

AHNE Rr(2) Nr(KHz—mm)
BO-2 19.2 2238
B2-2 15.9 2187
B4-2 15.2 2121
B6—2 133 2114
B8—-2 116 2045

B10—-2 113 2059
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Fig. 11. Transmitting sensitivity and output waveform with Ba substitution amout,
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Table 6. nominal frequancy and maximum transmitting sensitivity with Ba substitution.

Ba 3713 (mol%) [ du | (107%C/N) 3o $413=(dB) %4575 (KHz)
0 99 187 429
2 116 169 442
6 168 228 426
8 239 238 426
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