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Abstract: In this study, coupled mode piezoelectric devices for AE sensor application with excellent
displacement and piezoelectric characteristics were simulated using ATILA FEM program, and then
fabricated. Displacements and electromechanical coupling factors of the piezoelectric devices were
investigated. The simulation results showed that excellent displacement and electromechanical coupling
factor were obtained when the ratio of diameter/thickness was 1.0. The piezoelectric device of &/T= 1.0
exhibited the optimum values of fr= 406 kHz, displacement= 6.11 x 10 *[m], keg= 0.648. The results show
that the coupled vibration mode piezoelectric device is a promising candidate for the application of AE
sensor piezoele;::tric device.
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Fig. 1. Specification of piezoelectric devices.

Table 1. Physical properties of PZT4.

Material constants PZT4

Density (kg/cm"’) 7500
s (102 N/m?) 12.3
s®,2(107"*N/m?) -4.05
s®13(107*N/m?) -5.31
s¥33(107 2 N/m?) 15.5
sF4 (1072 N/m?) 39.0
d;s(107'2C/m?) 496
d3;(107'2C/m?) -123
d13(107'2C/m?) 289
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Fig. 2. Simulation of coupled vibration mode piezoelectric
device.
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Table 2. Resonant frequency, displacement and k, of
coupled vibration mode piezoelectric device as a function
of ®/T (thickness= (a) 3.3, (b) 3.45, (¢) 3.7 mm).
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Fig. 3. Displacement ftrajectory of the coupled

vibration mode piezoelectric device (thickness= (a) 3.3,
(b) 3.45 mm).
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Fig. 4. Displacement trajectory of the coupled vibration
mode piezoelectric device (thickness= 3.7 mm).
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Fig. 5. Impedance characteristic curve of simulated
specimen (thickness= 3.45 mm, rate= 1.0).
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Fig. 6. Impedance characteristic curve of fabricated
specimen (thickness= 3.45 mm, rate= 1.0).

2 FHA2AE A

I8 55 HH9 ¥ SAolg AlrHE
345 mm¢¥ wje] ¢/T= 1.09] ©] &L BF3F AL
of dig AlEeold dWA2rAR g zolr}, o]uf

T 9 9FR Fy4E Z2+zE 406 kHz, 533 kHzE
SR=0~a=4

a9 62 AlE#HANA Y AR F T4 345
mm¥ e ¢/T= 1.0%] HHe e o] &35e] NKN

A 54 gAY 242 AZ3g Ages 2zte
FIEE A ABE Yebd Aotk a9 59 AE
deold ZA#e} ¥ NF2 Fofoa gL o2
BRAT ol A EHolH (PZT-424)3} AFdE &
A} (74 NKNA 24)9] B49 zo], Aoz
A 71 HLEY o] Fo @& Ao AR
. ¥ NKNA 794 dxze] 4L 2% 2



118 J. KIEEME, Vol. 26, No. 2, pp. 114-118, February 2013: Y.-H. Jeong et al.

Table 3. Physical properties of fabricated specimen
(thickness= 3.45 mm, ¢/T= 1.0).
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