The Journal of the Korean Institute of Electrical and Electronic Material Engineers. Vol. 9, No. 10, pp,1053-1059,199%.

PZT-REX 3-38 =otetds AXt2 Xzt

o
5O EMAFTA H2olm SES5Y

Pulse—echo Response of Ultrasonic Transducer Fabricated with
PZT-Polymer 3-3 Type Composite
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(Jung-Hak Park Hun-Il Choi, Mu—-Heon Shon, Geon Sa-Gong)

Abstract

The pulse-echo response of the piezoceramics PZT -polymer 3-3 type composite transducers with
various PVA additions were investigated. The DPZT powder was prepared by the molten salt
synthesis method. The porous PZT specimens will be used as a filler to make 3-3 type comosite
were prepared  from a mixture of PZT and polyvinylalcoholltPVA)  sphere by utilizing
BURPS(Burnout Plastic Sphere) technique.

it was shown that the transmitting and receiving sensitivity of 3-3 type piczoelectric composite
transducers could be improved than that of solid PZT transducers. The reason is that 3-3 type
piezoclectric composite have low dielectric constant, density and acoustic impedance. The distance
between transducer and reflector was in good agreement with the distance calculated from
the longitudinal velocity of the specimens and receiving time observed pulse-echo responses on the
ultrasonic transducer analyzer.

Key Words(Z 2 &0{): Pulse-Echo Response(® 2-ofl 2 8 & S4), PZT-Polymer 3-3 Type
Composite(PZT-Z 2% 3-38 =& 4™ Al), Molten Salt Synthesis(E &

ol 3t ) Piezoelectric Composite Transducer(S & &t & H #7])

a

LAME ’\@ﬂl«l gde AAs] fae we 9= o
A Ee 7HR A9 Ade] 8= Slth

29 AME td AEAY FAEHL o & 0101] Bo3ly) gata 2 ATFoME QAo
gol 714, oA 2 nA i) &9E WArE z oy A 2 $Hdgo] 2L TRA uF
%4 o ERRE WAH 2 gg}g 3 & 3 o 2g3slel A H<EE(phase connectivity)” 7
W 242 F994 2 ARSEE A Gl de ol8% 3-38 E#SHE Al(plezoceramics-
ol 451 U polymer composite) A& AZ3A vl H
Aana 2oy BEdaFA ARz 4l Ak we 2xoA d4g #FA3te NaCl-KCl &%
9] PZT(Lead Zirconate Titanate)7t de] AH&-= At wol o tMMEts PZTERS A%S
s1ogley creu, wiEe] 71 R B A PZT Art? o % l?__cgo Agated 3-38 23heldA)
bt AFE gH EdsFAE L8 H Azg 27402 A4E el s Az
© @ wadgel Eob 2BATDs ARl o shr] Astel NEYHE AW Felad FARE
qa, AR Beld F& Fa deedl PVAE AF£3+4, BURPS(burnout plastic sph-
cgw T 9g Mol £YAZte] ZeoiM ere)iol 98 AzsHG? ol T d Ay
w2 sbsett AwAFrt $uht? olg@d PZT o S|EA £ Algste] PZT-TEA 3-38

BaroldA AHE Agsta, ol BFAE ALE
gt 288 EWAAFME AR F, Tone-
burst pulse-echo®”ell & HFA = o—% =

gozd AEPE EA2FARANY 875

¥ Foldlgtn Fuf A7) Fety
x5 5“"7*5’%}]?& 7] 2

A 1 19%6d 59 179
*\J*}%i L1996 99 259

1053



s

A

HEFA

b

4

o o
AgoA

ol O
2ae

-
«67\

Agte]l Az ALEE A
3 47 A (Morphotropic
q4E A
g

Aoz

C g
Phase Boundary ; MPB)Z # 9]
= PZT[Pb(ZronTiozlx)Oa]% ‘&
Az qmwﬂﬂfwer: 31
el Bebrw FAEE 74~88(m) o)
ALgEtg o, ojul PVA- rLXﬂo] FHHE
~15(wt./o)%ﬂi 76’%*&"1 A4 &% gg,
20,000(ps) & T FF3AE 2 F 20°C/hr) 8
H &2 23t 5000°C)ell A 2412 F-R]&kad A
geo] BAb EEEH e ZalxE FAE
burn-outAl 1 & 1,150¢°C)ell A 1Al 7t 2 8}e]
gzad AHe AU ol tad AlEe
FA Aereel Age Adow et
=3 AFVE AFHS F o F A A (Eccogel
1365-25; Emerson & Cuming Inc.)$t z§+8}c
70¢°C)ell A 8AIE AP o= 3-3% EHagt
AA AlEE AMAse o8 AlHo A2 A%
| &d=E EXS F B0 HdeE vE
o A} 30~35kkV/cm)2l AAE 108 <1718k
A2 E P

PZT-1&2 3-3% E3t A A
Ad EWdATFAL AAAMRE SFYHYU A
7b vl A 2 F ool Z (A :15m)E AM-& sk
dom, HEXe dFe AFAE uAHEA
i, & 3% -2 BNC(Bayonet Neil-Concelman)
AdEHE Fasde olw NE A Az
(aging)Z2 A& HAAA7171 e (A=
tEoF FaA slPm, AzZ Mo gAML
A (silver wire)& AF-& 3k o). uh A of =
HAMHNE BNC #dH=Z d48ln, 71538 3
A4 AF0) HEE 7] 8 2HZTL AR
sted HAANZ F A EAE A WY o,
AL air-backingT %2 9. EdaR
Aol Hrolm SHEAL Testpro System
(Transducer Characterization System)™ Pulse
Receiver(1010PR, ACCU-TRON Inc.)E A}-&38}
o At}

A]
z
A

a3

9%

N oo
ok

;ulo 01

*é

a

g

=

=
>
X
na

]

=

r rlo m

IZE

3. dEdn o ua

® 12
At8- €

257 Ed2AFA HEREA
ZA A2 PZT A4 A PZT-x

il
=

T .

1054

PZT-Z#4 3-3% ¥4

a4 499, £79, 4% 1

A 3-3% HEcddA A#e 4F B4
LoFste] YEHATG” F 14 BXo|
ATolA AR 3-38 BEgAAE A
FE2AE 229 ERNAFAHY g7 %
ez @ gEsim 9o
AA PZTA YA

BgdadA Adg

Fa8 ALEE Ao
FALSE7] g)8hel 19
17k8te Al A} A] 9

S den o

1044 ¢

N i Mo

P
B o da

[m o
@
e
4 2

o

i
2
2 o8 o2 o

mLoa
[ o

a2 w2 ro |

2

=
54

12 ::L o, o dhw
oX > M

g

2 e |

A7e
ot

ECR=IR S

Ol
o

o fob oo M ox ol oft

PZTA A A

EE ral
54

3 ORHLAAA A@

E: 2 1.

Table 1. of solid PZT

PZT -polymer 3-3 type compo-

Properties and
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@ HPZT
7.7
2,100
364
20
50

4 % (kg/m")
Bl f 1 8 (Kay)
A dw(x 10 BC/N)
%M A g X 107Vm/N)
SAYF du( %10 “C/N)

e EEERE]

0~4.9
1,100~ 849
328~ 290
34~38
136~
2,255
14~30
0.54~0.5
6.0~6.2
18.5~13.0

FHAF gn( X 10 Vm/N)

A7 71 A B A 5 (k)
I A A EFEAAF(Qm)

o9 H A (Mrayl)

2.7
0.7
80
31

ceacfecse coeefreocfencotorcctocactocan

HHHTHHT

veasfesecteanctoncs}e cesefecostoccapoces

i

24719 99

Input pulse of transducer analyzer.
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(a) Vibrating waveform between electrodes
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(b) Waveform of echo signal
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Fig. 2. Pulse~echo response of solid PZT
transducer.
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Fig. 3. First echo signal of solid PZT
transducer.
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Fig. 4. Pulse-echo response of PZT-
polymer 3-3 type transducer

(PVA 5.0wt.%).
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(b) Waveform of echo signal
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Fig. 5. Pulse-echo response of PZT-
polymer 3-3 type transducer
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Fig. 6. Pulse-echo response of PZT-
polymer 3-3 type transducer

(PVA 10.0wt.%).
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