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Abstract: In this study, thickness shear mode piezoelectric devices for AE sensor with excellent
displacement and sensitivity characteristics were simulated using ATILA FEM program, and then
fabricated. Displacement and electro mechanical coupling factors of the piezoelectric devices were
investigated. The simulation results showed that excellent displacement and electromechanical coupling
factor was obtained when the ratio of Length/Thickness was 1. The piezoelectric device of L/T= 1
exhibited the optimum values of fr= 150 kHz, displacement= 6.23X1078[m], kis= 0.598. The results show
that the thickness shear mode piezoelectric device is a promising candidate for the application of AE

sensor piezoelectric device.
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Fig. 1. Specification of thickness shear mode piezoelectric
device.

Table 1. Physical properties of PZT4.

M aterial constants PZTA4
Density (kg/cm?) 7500
sE (107N /m %) 12.3
sE (107N /m %) -4.05
s®13(107"*N/m %) -5.31
s¥33(107"2N /m %) 15.5
sP (107N /m ?) 39.0
d;s(107'2C/m?) 496
d;;(107'*C/m?) -123
d33(107'*C/m ?) 289
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Table 2. Resonant frequency, displacement and kijs as a
function of L/T.

Resonant nA"ﬁ- . Maximum Volume
LT Frequency Frequency Displ t kis [mm’]
[KHz] KHz] [m]
0.5 249 260 361x10% 0311 192
1 150 181 623x10° 0.598 384
12 137 149 397x10° 0428 460
14 127 133 344x10° 0.326 537
1.6 18 123 129x10° 0310 614
18 110 116 120x10% 0348 091
2 103 108 504x10% 0330 768
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Fig. 2. Simulation of thickness shear mode piezoelectric
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Fig. 3. Displacement trajectory of thickness shear mode
piezoelectric device.
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Fig. 4. Impedance curve of simulated specimen(%:l).
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Table 3. Resonant frequency, displacement and k, of

radial vibration mode piezoelectric device.

Anti- -
Resonant Maximim
LxT Resonant i Volume
Frequency Displace kp 3
(aoum) (kHz) Frequency ment(m) (man®)
(kHz)
10.1x5.05 205 239 9.62x10™7 0.58  404.59

PdarimﬁmT 5.05
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Fig. 5. Specification of radial vibration mode piezoelectric
device.
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Table 4. Physical properties of fabricated specimen
L
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Fig. 6. Impedance curve of fabricated specimen(£T:1).
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