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Pulse=echo Response of Piezoceramic-Polymer 1-3 Type
Composite Transducer for a Level Limit Switch Applications
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Abstract

In this study, the piezoelectric ceramics PZT powder was synthesized by the Wet-Dry combination
method. Flexible 1-3 type composite specimens were fabricated with the piezoceramics PZT filler

phase and Eccogel polymer matrix phase. This paper represents the pulse-echo response of the 1-3
type composite transducer to check it out to investigate a basic property regarding a level limit
switch. The acoustic impedance of 1-3 type composite was improved than that of single phase PZT

ceramics. The pulse-echo response of transducer fabricated with the self-made 1-3 type composites

resonator was better than that of the solid PZT transducer.
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Table 1. Properties of 1-3 type PZT-Epoxy
composite specimen

5 g | 2¥ i3y wgaan
 S(g/or) | 7.65 | 1.8-44
gpAEIgz N
Hl*rr’d'& 1,800 | 210~224
FHe 0.03 0.03
A d
(xm’ﬁﬂé /N3)3 380 340 ~350
A A9
s dEge 0) 2.7 143~151
TARD ARAT| o712 | 0.60~0.65
%’-"}?ﬁ‘;’l;}“’ii 31 6.7~7.0
ST b 60 |a7,960~39,860
(x10° m/N) ’ ’

29 25 138 BELAAL EA2FAZ A
29 A9 287 542 2487 Asd &
3 Axgel ANAE UL (inpulse) & vehy
2 gtk

-2 v r — —— T —
0 02 04 06 08 1 12 14 16 18 2

(Times 10E-5)
Fig. 2. Applied impulse
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Fig.3. Pulse—echo response of solid PZT transducer

(a)Vibration waveform between electrodes.
(b) Waveform of echo signal.
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Fig. 4 Pulse—echo response of PZT/Polymer
1-3 type composite transducer.

(a) Vibrating waveform between electrodes.
{(b) Waveform of echo signal.
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