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ABSTRACT

In this paper, piezoelectric composite materials of 1.3 connectivity were prepared by using
“dicing-filling” technigue with PZT ceramics and epaxy polymers, and the dependence of piezoelectric
properties on the thickness of specimens was investigated.

In case that the PZT volume percent is 18.1%, according to an increment of thickness, the dielec-
tric constant of composites (€35) is unchangeable, which is about 200, the piezoelectric coefficient
(c_133) is somewhat increased, which is about 240-280 (PC,’N) and the electromechanical coupling
factar of thickness mode (kt} is proportioned, bui radial mode (kp) is constant.
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Fig. 1. Plezoelectric composite materials with PZT-
Epoxy of 1-3 connectivity.
(a) Paralle]l model of 1-3 type
(b} A picture of specimens for PZT volume %
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Table 1. Electrical Properties of PZT 501 A Powder

K # A+ @
Dielectric constant 1850
Dissipation factor{% ) 1 4
Coupling coefficient , Kp (%) 63
Coupling coefficient , Ky ¢ %) 72
Piezoelectric coefficient dg, 400
Voltage coefficient g,4 (X10~2) 26

LDensity (Kg/m*x 10%) 77
4 3]
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Photo 1. SEM of interface of PZT and Epoxy.
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factor { tan & ) for PZT volme % .
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Fig. 3. Dependence of dielectric constant ( z,,) and
dielectric loss (tan § } on the thickness of Tig. 5. Dependence of voliage coefficient on the
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Fig. 4. Dependence of piezoelectric coefficient on
the thickness of specimens

T FEThe et A G el Sl
of frated2 A4 Wake] g2 Jrhigl o] B4
Halals 5, =200 HE® PZT B Sl
o] vls 9] HER zhiskm gl

3.2 e A 54

Al T Wzt sl
dof elfleh

Al PZT 501A2] skalAls= 400 {pc/N) &
ZolH epoxy 52 oS4 AY dehiA)
2 B3k 5] ofddAlE FE PZT #Hd 222 #

oo
wer

10D

A71A eoE 2 TY FAFoloh olE|gh Al ol
AlHTA 2 E2AL 2 54 bil:l Aok,

AHTA| Srtel] wel g s ol s ryge
_1;1_0]:7 ﬂil-

28y PETY A (g =26 x 10— 5] w

=

Sl Albe o 2 =m 2hE g
K10™ Arz sl s 2}
3.4 TAEA

BB e i ST )
gt gk ki glel

oiEE AAlH 5l ElrcE SR Audr x5
TAYEF 2T L Tl maw)l glEoe 1 -3
e el A PZT bar 2] 324 3&.74}5]0—] PZT
bar ulelA] Tz (HEAY) 4 Akl AS o 2o
A2 mzsbFe] W e A),dfl ] o]

% FlAE 2es BAFTE £ 0

2.9 &=



PZT/Epoxy (1-3%) @aH#e] Tl =2 9

o 1 1 1 ] L
0.5 10 15 20 25 30

thickness (mm}
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Fig. 7. Dependence of resonance spectra aof thick-
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