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A study on the piezoelecrric properties with
PZT/PVDF  composites of 0=3 connectivity

Yong Choi® Yong-Huck Kim *

Inha Univ, * KAIST

ABSTRACT
» In this study, piezoelectric composite mat-

erials of 0-3 connectivity were made by mixing
FZT ceramies with polymers, the dependence of
volume £ PZT and poling condition for dlelectric
and plezoelectric properties were investigated.

The measured value of dielectric constant
was dependent on the volume #PZT , which was ex-
ponentially increased with volume %PZT,
Piezoelectric coefficient (3'33) was exponentially
increased with volume % PZT,

¥oltage coefficient (3_33) vas decreassd with
volume £ PZT, but it was larger than that of si-
ngle phase PZT (233) because the dielectric con-
stant (533) of composite materials was decresed,

1.4 &
*fstgla "ﬁi“ﬂ:‘l"l‘“' s g #ols 2xAe
2% g 2g ) 2 g Ay
(32 aéﬂil’ do e, ole Mpp
5 & e g A et ®u-{2rTi) 09 M et
Helt azg clr2 gdf,
' i hilel

.

@ un M ougau
> pu ooy o>
.
ou

M
3 tn
=
=
2
ay la
Lk
=2
o
r
—
)
£
[

£
rg, 1°
29
3
1 2
o
x
B

elg gl g
£ gAY Aoy =g o
Shg sReeb A Rl :lr: °*’4*ﬂ*}°l* #8
ke o Sh2o e, oled=tetq Ny
e 2 03_43} ;r_gx xﬁ 2F Moo g kMM

o} a :}:{Af;i}:l: e 2 g:};} Al Mo g A A
stsla 7ol Jbe 2lgkdg v g A2, 287

1:}‘% o}.:q;qo‘ 5‘01;} %:qaq :}:«]x“& 01]
°i,’rl It ...]3. 1’4"] "]x g] °l=|"

»
G 03N B 13gelrt I

Tof sl g 20 40°] § ¢ a2 shobofx|n =i

€4, () o ¢V Q0
» o_q‘

Jic Mo

" POLYMER

Ho-Gi Kim * Deok=Chool Lee **
** Inha Univ,

xeph g ohel, iz g Aol wig Jchetel #iM
gzt shoief oj= 2 elep,

=tetA g 213 edMe pzr A*HSlA o pype
227§ gttt 033 st FoiEle
g shdg § A2 stoie o, oj=ig] $38 3,
°W! g o =ietef T Apetoist,

w e

2.°] a
(1) a4z of 22 53

CERAMICS . _ox “T

.%Ia

A

S

% ] ﬁ;ﬁ’i;& e

a2 f.24ce @ gotrine MeE

K / /\ﬁﬁ/ D%Jramacs
: I - x\ lé-——-Polymer‘
(I-ﬂ)n_]:— %‘:I—a)m

_254...



87 @A ey Aj405d 71 FedE =53 19879 11€ 202

(3) 4 & 22 ol (2) A = = 2

2
=~ _a-faru-a)n] - '€s
3T Q gt (1M s

] PZT 501 A Powder I

‘%‘["QZ'{G*’“‘Q)”}]' € l
ot 714
n = 0.2 - R v
a (lv)l/3 crushing
v itpzr s amy| 4____-__.___
Y6y BT ge g% ) . 7 |

compo.

N
o
)
Fa
4z
Y
)
ox
le
40
3
o
g
[2] | l
2]
8 e
]
-
e
lLJ

(4) GA Hpef g4l

o (a+(1—a)n)

n _Id .
G313~ 32 g4 (1-a)n ('€35/ %) ‘
curing
Y B
aa (-Qn
a+0-07 slicEl
(5y 23t ®ael oz A
T; [:
E.jj - .{,?i_ (Vem/N) electroding l
Y
() 27 7 Jgtwae] elg Al @
a5 g r0.514 2830 Az g
Kp ap ~Irp
1 _gaos 1t +o8l0
K¢ fut- et 4. 2 A
PzT 2 MAIUlg HabA oA g a4 4
e vg Mg 2l #Mg Mg 38 49§ i e A
3.4 @ 2RI Glg Mg epar o] MM} sty
(2 A =eb X ghe e e gotshg el w24
gebaba mEel $2 g 3 g8 el ¢ Vel Qgizhg e A
Impedance Analyzer ®.% % =t¢ [KHz el 5g pzr o} MM HAAA peiM
oo 22 toich 3343 Alne] gtMs dg 2 AACIS
ae|3 gL Mg IRE Standard St¥ig 914 pzr o] MA¥H 3 tge g M e
Atg eteda, oA dg a"ajb Berlincourt thaMor 3 Hotg g4 U

d33-meter [ 3 g‘,:{ ".:q::}.

—255—



O-3% PZT/PVDF Eg@Age] 4AEA 3¢ 47

5. sl A3

€r Ep= 2KV/mm
meoo L

00 + Tp= 5COC
¢ = 10 min

b
2u0 +
100 r
° 10

3'”70. Ep=2 XV/mn
(pc/M) Tp= 80%
6p tpl 10 ain
50
i‘\‘ﬂ
30.
20
1t
¢ 10 20 30 4% 5 6 70

Vol % P3T

IR s R R N P PO I P

28 5pzr AT vjof =st ot Mg

€

(7

- &y

%
*y
“t

HMel $ %4 hAMe}lA g
bz rgel et Ala e e 3%
c]..

2 4} 4w

(2) P2T 2] Az3v] % 3 vhgbed =teb R e 2el
Ae ez e 3 tebdch

G) A e g e gz e g gl Fe
g of g Pl o) g ety 2 87

t}&q :].'

REFERENCES

1) R.E, Newnham et al, “"Connectivity and Piezoel-
ectric-Pyroelectric Composite”, Mat. Res.
Bull,, Vol 13, pp.525-536, (1978),

2) B, Jaffe et al, Piezoelectric ceramics,
Academic press, London and New York, (1971 ).

3) S. Roberts, "Dielectric and Piezoelectric
Properties of Barium Titanate", Phys,

Rev., 71(12), pp. 890-895( 1947),

4) T,R, Gururaja, "composite Piezoelectric tran-
sducer”, IEEE Ultrasonic Symposium, (1980),

5) T. Furukawa et al, "Piezoelectric properties
in the composite system of Polymers and PZT
ceramics”, J. Appl. Phys.50(7), (July 1979).

6) Brown et al, "Piezoelectric composite for
underwater transducers®, Ferroelectrics,

Vol. 54, pp. 5-9,(1981). ‘

7) L.E.Cross et al, "Piezoelectric composite
Materials for ultrasonic transducer application
", 1EEE Trans.on sonic and ultrasonics, Vol,
SU-32, No 4, PP, 481-498,(1985). '

8) W.B, Harrison and S.T.Liu, “Pyroelectric pro-
perties of Flexible PZT Composites”, Ferroel-
ectrics, Vol. 27, pp, 125-128,(1980),

9) glg Zshel, g MM ST, PP153-201,

(7976,

10) *ISi3 2, "por/epoxny-38 & MRS Sy 4
of agt 213", it x N st2]*], vol 36, No.7,
pp.i47<452, (1987).

...256_



