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Spectral Element Analysis for the Electro—-Mechanical Admittance of a
Piezoelectric Wafer Bonded on a Plate
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Fig. 1. Schematic illustration of a plate with bonded PZT patches
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Fig. 2. Procedures for spectral element formulation

- 240 -



ag 29 2= A48 BAL Bl AFHow BFue FHAY, 7% (contraction), A7,
0] O FAE aagds A4 MEE PAT 5 An? SEM a4 AnE olgste] PZTAIA %
3 = : &

At

ANA, w, I, V, hyy, uy, 1, by, LT By = 27 20%4, A%, A%, PZT) GRS, PZT S 9%
<]

3 ’
Aol RS, PZT Aol PZT #ol 2ejal W3 % 081 AelolA PZTY FHd45E e

3. £ H 43 oA

Ak SEMHS 19 39] 14 % HYRAS AHgste] PZTA BAsks A7-HeH osrHsE 7}
7 Fohn EPASEE ASHE $2 FR5E vwsan 4 2 299 A8 714 220mmx10m
S

mx3mm)= 7P (E=70GPa, v=0.33) AH&-8HlaL, Hel 2 7R E 05%= A&shlch 18a, PZT
(10mmx*10mm=0.507mm)= PiezoAte] PSI-SA4EY Aj A& ALg3t9ich

a7 @A e 1E 3o AFRdS BAlsh] 919 2xkd(o]a) 2D) B 3xkd(e]st 3D) +A] &l
< Yetdlth SEMH S A9 E" 9 A4E 2D-HHSHEUS 7Pkl 2719 71AR 84 149 EFR
8405 AFSIATH(E 84 g ) a8y, 2SS Y% 2D 2 3D-FEM&|A oAM= matrs=e] §
T AgstA dehr] 98l 23F 4E A a4e pdeazh 84T ¢ Zol7t Imm ol&})
sATh(E 22 J5E 2D9} 3DAA 22t 610709k 610071)

o]7|A, 71K} PZTE ¢ FFE v 7Hgskaith, FEMaIA S KISTI 173758 AlE 9] HP590e]
d2)¥ ABAQUS 6.7-4 standarde AFEsFATh Wk Ad@eA PZTS W7|198Hy oemdiaes Jajuds
BEX7)(HP 4294A)5 AMg-ake] 1kHzHE 30kHz7HA 32HzS] St Rals o2 FH5anh

S| =]

24

X

it

o]

>
PO

S

i Unit : mm
;‘i, PZT 0.507
:ns Base beam f 3
8 [ ;
,%‘; 55 |10 | 135
e I I
= 200

‘  analyzer

(a) Numerical model (b) Experimental setup

Fig.3 Numerical models and experimental for the electro-mechanical admittance of a PZT wafer bonded on a
cantilever beam
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Fig.4 Comparison of resonance frequencies between SEM and FEM
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Fig.5 Comparison of FRF SEM and FEM
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Fig.6 Comparison of the electro-mechanical admittance from SEM and experiment
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