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( Design and Piezoelectric properties of 2-2 piezocomposite Ultrasonic
Transducers by means of the Finite Element Methode )
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Abstract

In this study, PZT-5A green sheet were prepared by using tape casting technique, and the piezoelectric properties of
PZT-5A by variation of sintering temperature was investigated. After, design and piezoelectric properties of 2-2
piezocomposite ultrasonic transducers by menas of the FEA. The acoustic impedance and piezoelectric charge constant of
the 2-2 type piezocomposite transducer decreased proportionally due to the density decrease caused by the PZT volume
fraction decrease. The piezocomposite acoustic impedance were 7~3 MRayl between 0.6 and 0.2 allowing it to be used for
a ultrasonic transducer. The resonance characteristics and the electro-mechanical coupling factor were the best when the
volume fraction PZT was 0.6. The PZT volume fraction shows the fixed value, 0.6~0.65, approximately within the range
between 0.2 and 0.6 while it is increased to decreased over the range. The result of the experiment above confirmed that
the 2-2 piezoelectric composites could be used as the ultrasonic transducers.

Keywords : Piezocomposite, Acoustic impedance, Electro-mechanical coupling factor, Finite element methode.
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Table 1. Dielectric and piezoelectric properties of the
PZT-5A specimens.
. 933
SinteringT|  p [2:3
€, tand | @ 3
emp. |(kg/m)| " (pC/N) (<10
Vm/N)
1080 C | 7,564 | 1,859 | 0.056 | 785 | 432 | 262
1120 C | 7564 | 1,862 | 0.052 | 787 | 465 | 282
1150 C | 7,690 | 1,996 | 0.032 | 804 | 474 | 2638
1180 C | 7,747 | 2091 | 0.023 | 83 488 | 26.3
)
£

0.5

1.5 2
Frequency (M)

a2l 3 PZT-5A% 3Z7EHN
Fig. 3. Impedance characteristic of the manufactured
PZT-5A.
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E 2. PZT-5A% Epofixel ME2EA
Table 2. Material properties of the PZT-5A and Epofix.

Material Material property Value
FEp (107 N/m) 12.10
FEo (107 N/me) 754
i3 (10 N/m) 752
s (107 N/m) 11.10
SE (1077 m/N) 16.40
FE, (107 m/N) -5.74
CE 12 2 _
7T s (10712 m/N) 720
£ (107 m/N) 18.80
PZT-A) "gg (GIm) 1580
& (C/m) -5.40
o (107 CIN) -171
as (10 CIN) 483
50'833/80 830
Slleo 2,091
density (¢°, ke/m) 7,747
&1 (10 N/m) 0.69
Ero (107 N/m) 0.46
Enofix Shr (1070 m/N) 3.15
P £ (100 m/N) 27
& 4.1
density (¢, ke/m) 1,107
A} 23te] B e 1(Bragg) 34| o3 Awgdre I
Aol waErh ol TAFASE wEA
PZT 7o) 712 ek F7)Aol ojste] WAy ez 15
3 &3 EWAFA Sgo Aol k. 1A
Hi= whe} o] PZTY H-uE-&o] 06 1709 &
2 92 peak)7h ERIATE, 0891 A A 4ol
Zof| H|&| PZT o] Zo] Yo e ek 33
of dofjuh= As A = Ak ol e AdE PLT
A& o PZTA A #7145 e
AA e TR AaE oloxH, HAwrek FHF)
S aFn Z2o7 o)FaE AL & F Al oy
AW FAFHEE 17 M 2ol 4] YERgT
PZT HyE&o] 029 049 4% 15 W~25 M =
Aol 2709 & v A7k Yehs @S Bt o
= GAEgAR R 71Ezl 8 T B Fiol
PZTHT} Zo] Yo mkal Ao 7hsiA - dsada
ds®) Frol Tradtel wAE = Aot o)t &)
52 tAESAE AKA| PLT A3 187 Ao &
443 xzdste] AN 5 ek
Fig. 5= 229 5 FAs =& BT
PZT #3)%-¢ Wale] me Ure ¢ Juus o
FARE AZVNAAGAGF] Fe24 4 dE o

==X A

8 HIEHAH 23 43
g
£
0.5 1 15 2 2.5 3 05 ‘1 1‘5 2‘ 25 3
Frequency () Frequency (Mz)
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Cl
£
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Fig. 4. Impedance response calculated by FEA for the

2-2 type piezocomposite.
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