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A Basic Study of Electrical Properties in the PZT/ Polymer

Piezoelectric Composites for Ultrasonic Transducer Applications
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ABSTRACT

In this study, PZT /Epoxy piezoelectric composite materials of 1-3 connectivity were
made, the D-E curve, the pulse response characteristics and the hydrostatic characteristics
were investigated.

The acoustic impedance of piezoelectric composites was linearly increased with increasing
PZT volume percent. The pulse response characteristics was favourable in comparison with
the single phase PZT, and that was uniformed in the above 40% of PZT volume.

The voltage of specimens in the hydrostatic pressure increased proportionally with a

increase in PZT volume percent, specimen thickness and the pressure,
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It should be thought that these experimental results were enough data for the fabrication

of ultrasonic transducers.
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Table 1. Piezoelctric Properties of
PZT501A Ceramics

Property unit constant
Density p{§/cl) 7.7
Dielectric constant €33 1,800
Dissipation factor e d (%) 1.4
Curie Temperature T (L) 360
Coupling factor Kp (%) 63
Coupling factor Ke (%) 72
Piezoelectric coefficient [dyy ( PC/N) 400
Piezoelectric coefficient [dy, ( PC/N) -175
Voltage coefficient gs1 (% 107*V-m/N) 26
Acoustic Impedance Zac { X 10%kg/w - sec) 34

* Ultrasonic pocoders Inc.,South plainfield, NJ, USA
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Table 2. Mixing Composition of Spurr

Epoxy
[Viaylcyclohexene dioxide (VCD) 10.0 gm
Diglycidy! eiter of polypropylenegiycol (D.E.R.736)] 4.0 gm
[Nonenyl succinic anhydride { NSA) 26.0 gm
Dime thylaminoethanol ( DMAE) 0.4 gm
iCure schedule{hr) at70 T 8
Pot Life 3.4

»+ Polysciences Inc., Warrington, USA

o] Spurr Epoxy ( Polyscience Inc. 9
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Table 3. Dielectric and Piezoelectric properties of the specimens

Sample |Vol. % |thickness €34 das B33 K»p Kt
No. PZT(%) (mm) (pC/N) [(10"vmAN) | (%) (%)
S-1 4.5 2.1 56.7 225 448.1 - 63.5
5-2 10.5 ” 131.6 251 215.4 - 66.5
S-3 18.1 ” 226.2 271.5 137.7 28.9 63.5
S-4 28.8 ” 367.1 302.6 93.1 30.2 60.9
S-5 38.6 ” 458.4 312 76.9 31.8 63.2
S-6 47.2 ” 562.8 334 67.0 29.9 63.1
S=-7 57.0 ” 688.9 340 55.7 29.8 64.7
S-11 18.1 0.85 187 240 144.9 26.5 4.1
S-13 ” 1.5 222.6 263.1 131.4 30.8 65.4
S-1¢ ” 2.1 226.3 271.5 137.7 28.9 63.5
S-17 ” 2.75 250 290.5 131.2 29.7 72.9
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