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Dielectric and Piezoelectric Properties of PZT-polymer
3-3 Type Composite for Ultrasonic Transducer Applications
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Abstract

PZT powders were prepared by the molten salt synthesis method. The porous PZT ceramics
were made from a mixture of PZT and polyvinylalcohol(PVA) by BURPS(Burnout Plastic Sphere)

technique. The 3-3 type composites were
ceramics with various polymer matrices.

fabricated by

impregnating an sintered porous PZT

The relative permittivity of 3-3 tvpe composite specimens was shown 860~1.100 smaller

than that of solid PZT ceramics(2,100),

and the dissipation factors of composite specimens

were about 0.02 to 0.03. The piezoelectric coefficient dsz of composite specimens(2835~ 328 X

10 %C/N) was comparable with that of single phase PZT specimens(364 < 10 °C/N).

The

thickness mode coupling factor k{(0.5~0.6) of composite specimens was comparable with

that of single phase PZT specimens(k=0.7),
specimens was smaller than 10,

and the mechanical quality factor of composite
and thus these 3-3 type composite specimens

would be

believed as a good candidates for broad band transducer applications.
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| PZT | | Plastic Sphere |
[ T ]
l Moxlllding | 20,000(psi)
! Burn-out | 500(°C), 2(Hr)
|__Sintering | 1,150(°C), 1(Hr)

| Porous Ceramics |

—— Impregnating
thh matrices
| Curing | 70(°C), 8(Hr)
| 3-3 Composite |
|
| Electroding |
l
| Poling | 35(KV/cm),
| 10(Min)
| Aging
|
| Measurements ]
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Fig. 1. Flow chart for preparing PZT-polymer
3-3 type composite .
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Fig. 2. Density of PZT-polymer 3-3 type
composite specimens.
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Fig. 3. Relative permittivity of PZT-polymer

3- 3 type composite specimerns.
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Fig. 4. Dissipation factor of PZT-polymer 3-3
type composite specimens.
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