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A Poling Study on a Piezoceramic/Polymer 0-3 Composites
for Hydrophone Applications
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Abstract;Poling piezoelectric ceramic-
polymer composites with 0-3connectivity is
difficult because of the high dielectric
constant of most of the ferroelectric filler
materials, ®and the high resistivity of the
polymer matrix., To aid in poling this type
of composite, conductivity of the polymer
phase cén be controlled by adding small
amount of a semiconductor phase such as
germanium, carbon or silicon. In this study,
flexible piezoelectric composites of PbTiO04
powder and Bécogel polymer were developed
using small amounts of a semiconducting
phase. These composites were poled rapidly
at low voltages, resulting in properties
superior to composites prepared without a
cnnductive phase. The effect of addition
of various conductive phase with different
volume percentage on the dielectric and
piezoelectric properties of the composite
are discussed here,

1.4 2

Ceramic g2] AL BaTiO3 Ceramicso] §&
Z2ALE A7gto2M AL Robertsl) Sof oo un
S, I % W.P.Mason?! 50| 2 qHAREM Us
7tgidol AA=Elglen, ooy prTEAHE ZE PITHA
¥ ceramics?t B.Jaffed) Hol 2o |2, Apusiuy
4% ¢4# TransducerXE ¥°f Y®] AHg=ojA| 7 9ltt,

aeitt gy AR Ze Y2 E paTH POTIOy
43 ceranicol £33 5700 A48¥ F ¥ PiTA Ce-

ramicst H¥F 4 d3), dzzb AW 15 ¥t ME
welol 22 £34AF4 g7t 2o, ye fHgE

ool £3AVLLEL g7t MM A5H A (Figure
of Meritidng, 17t 4& ¥ oh% YEH §o +3

G.Sa~gong

S.D.Seul (Dong-A Univ.)

(Pusan Junior College)

2% Y479 2% Ph(matching)ol o=y g ujMze
AP EHHANM 2A gojr,

o 7A¥et7] 9lo) 19734 2% L.A.Power?) o
ot st IRet prT¥UE EYRY BYgtEAEsl,
1975900+ Harrison®)§ol 2|8] pzT#%% Silicon
159te) geltdAEZt, T¢ H.Banno®) Sof oy
Biy037t ¥7t¥ PbTiO; Ceramics®l matrix®4
YYZFE A 8% composite”t P Zjusgleon|,
19784 R.E.Newnham”%—?_— connectivityl4d¢g
£ 7% composite Modeld A%} sbqict,

Y2 Composite’t 70|31 whE7|7t 7z ey
0-3 Compositet ®HE& 7| o ¢H4& cta A
st GA4ol FHeta ulnjo|u} cfuizee] vk Rz
#%F°l 4. 2&4 38 A71eY filler particle®)

w“aa

AR A30) ol g ARt AT Yo o vy

2 AFNME fillergA PbTiO3 &, polymer matrix
2M Epoxy#7l %2 Eccogel(1365-0)%, A 34
2% Ge, C, Si& 71 0-0-3Composited Az
3% Polymer matrix®] SH§E Aolgfoes 2Ig
7Adstglct.

o. Ay ¥y
1. A Az
2 Ay 482 ¥ ceramic¥U PbTiOy (
Ferro Corporation) 24 66-75Vol.%7}4|, Polymer

‘matrixJgEccogel(1365~-0, Emerson and Cuming)

& 25-30vVol.3At8°1gi 20, A 39 3Y71ER Ge, C,
Si(Alfa Product) & 1.5-4Vol.%7}3] Agoigict,
WA POTIO ¥UH A 39 Y71 Ge, €, Sife
32 AH¥2 Ball-MilloA 247§ P4 TP
382 AEY Eccogel{1365-0)9 2%, HiAjzion
A29A 10,000(psi) Y22 1cm x lem x 0.lcm
2 AHg Attt o] HY¥ AWL 70(%C)oNA
8417 §¢ FHY ttg air-dry silver pasted I g
$atstol Silicon 0ilZOAM 120(°c)olMd #HA2

-349-



Hydrophone 5% & $1% Piezoceramic/Polymer 0- 3 Composite?] B3 74

£

25-45(Kv/Cm) 2 HHA7|HA $£3& Azlen ¥
B39 Ao oie] XroAYE ¥ GrainAHiYE HE
shoiet, 8-10)

2, Maxwell-Wagner 2-Layer Capacitor

Model
1 2
Kl ] K
L e —
4 ol
1 ‘
i1 %

Fig. 1. Maxwell-Wagner
2-Layer Capacitor
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Fig. 4. Intensity of the x-ray diffra-
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before and after
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