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Study on the Preparation of the Piezoelectric Composite Materials in
PZT Ceramics—Polymers by Extrusion Method and its Properties
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ABSTRACT

In this study, to develope the ultrasenic transducer element, the extrusion method which is the precessing
technique of the plezoelectric composite materials is introduced, the comectivity of the piezoelectric composite
materials is the 1—3 type, and we study the properties of the materials. The electromechanical coupling factar
{k) of the materials is above 0.6, the resonance property(f;) is the thickness mode in the freguency range of
0.5 to 2 [MHz] and the accustic impedance(Z,.) is about 5 Lo 7 [Maryi]. From these results, it is known that
the plezoeleciric composite materials manufactured by the extrusion method will be able to develope the
ultrasonic transducer elements
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2.1. PZT rod M=

PZT At =ot 23a4E EPE 1-30459) ey
FARE Az Fd A 4 PLZT rod & Az e}
it ol & Ak 583 dhale] ohE 3l (extrusio-
n methed)eled, 2 A= +4 =& Fig, o] e},

24 Al PZT powder(n] = UP] A A&,
{methocel), Z5
5 F= %‘43}04
chamber el 4 1

Aol

binder
W plasticizer {polyethylene glycol)
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Fig.1. Manufacturing process of PZT red by
extrusion method.
2.2. YH=EE M=
A4S AT S PAZE Az 3etel 4
Ll Aeze Fig 19 $45e gsle] FuE PIT
red 2], Table Ie] vjela ARG zhi= albo) jH o)
A5 7F A% S epoxy(n] T polyscience A4H & 2 3lg]
.
o PZT rvod 2} epoxy 24 ¢zEFA 58S A==
245§ Fig.gol sl
4 PZT rod & A3l 1=9 rack o] e)d g )2,
Az 200mm) =2 A5E &7 Ao Wi g 5, )
elel epoxy & &7]0] ol doid Egsadn o &
7% dry ovens] Q3 70(C)Y £ 845 #7
e P
+202+ o]& diamond saw £+ 3y Foz o
Al A& F, SIC paper 24 Fnig & dnltdle], 488
Table 1. Chemical Composition of the Epoxy.
Vinyleyclohexene dioxide (VCD) 10 Ogm
Diglycidyl ether ol polypropyleneglycol
(. R.736) 4-Oem
Noneny!l succinic anhydride {NSA) 26 Qgm
Dimethylaminoethancl (DMAE) 0 4gm
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Fig.2. Manufacturing process of PZT —epoxy piezoel-
ectric composites with 1—3 connectivity.
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transducer analyzer(UTA—4)9 stroage

oscilloscope {TEK2445A) & A1-4-514d ).
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ol & 72l {extrusion method) ol 23 zl]:ue] PZT
Hetal s — w3z ofalEakd| el A)d AlAL Fig. 3o
vheld el

o] Al71e PZT A 4w & 11%, 24%, 40% 59 325

(76)

Fig.3. Photograph of 1—3 piezoelectric composiles
with PZT rods embedded in epoxy.

Fig.4. Flexible PZT —epoxy piezoelectric composites
produced by extrusion method.
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Table 2, Dielectric and Piezoelectric Properties of
PZT —epoxy Composites.

S5-1|5-2|5-3 | E~-1
volume % PZT 24,2 | 24.2 | 24.2 | 24.2
PZT rod diameter (mm) 0.85 | 0.85 | 0.85 | 0.85
sample thickness (mm) 0.1 1.25 | 2.5 0.9
sample density (g/er) 2.26 | 2.32 | 2.25 | 2.24
relative permittivity 272.15| 262.4 | 273.4 | 265.1
resonance freq.({MHz) 1.41 | 111 | 0.64 1.5
coupling factor (ki) 0.68 | 0.64 | 0.65 | 0.58
acoustic impedance 5.80 | 6.44 | 7.20 | 6.05
{Mrayl}
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Fig.5. Dependence of resonance frequency on the

sample thickness.
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Fig.6. Resonance mode of radial and thickness
direction of 1-3 type piezoelectric composites.

Resonance spectra of PZT —epoxy piezoelectri-
¢ composites to the sample thickness.
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Fig.8. Photograph of pulse response properties of
PZT —epoxy piezoelectric composites.
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