228515 X| K30 |83 pp. 436~445 (2011)

2-28 UMEEH M U 57 2N E5

Fabrication of a 2—2 Mode Piezocomposite and
Derivation of its Equivalent Properties
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In this paper, equivalent properties of 2—2 mode piezocomposites were studied, Variation of the properties of 2—2
mode piezocomposites was analyzed by the finite element method, and the result was compared with experimental
measurement data to confirm the validity of the analysis, The equivalent properties of a single phase material to
represent the piezocomposite composed of PZT—5H and polymer were derived by the asymptotic averaging method,
Accuracy of the derived equivalent properties was enhanced by minimizing the discrepancy between the impedance
spectra of full 2—2 piezocomposite and equivalent single phase material resonators of various vibration modes by
the least square method, The equivalent properties of 2—2 piezocomposites derived in this study can be utilized to
the design of diverse acoustic sensors,
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Fig. 1. Schematic of a 2-2 piezocomposite.
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Table 1. Properties of the polymer.
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Young's modulus E [GPal 434
Shear modulus G [GPa] 157
Poisson’s ratio o 0.38
Longitudinal attenuation
coefficient a) @ 35 MHz [dB/mm] | 0.79
Shear attenuation
coefficient as @ 35 MHz [dB/mm] | 5.12
Density o [kg/m%] 1,220
Dielectric constant e/ €0 3.92
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Fig. 2. Fabrication procedure of 2-2 piezocomposite samples.
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Fig. 3. 2-2 piezocomposite sample: (a) front view, (b) plane

view.
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Fig. 4. Comparison of measured electro-mechanical impedance
spectrum of a 2-2 piezocomposite sample with that of
finite element analyses.
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Table 2. Material constant matrix of orthorhombic mm materials.
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