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3. 2 M2talel Modal Analysis, E 4. Unimorph EAA FAQ| AE20|N =HHE,
¥ Anti Frequency . Brass
iz o 10° 217) X 10° Coupling Coeff. (%) 35
1.321654 1.3216584 L -
1.339808 1.339962 o 0 1
2.402808 o )
2.936840 2.936846 L]
2867692 3867692 ° Thickness direction
+.278023 4.278923 0
4.312000 +.312000 0
4. 588077 +.588077
£.500269 §.590308 0.369317
£.718692 5.719039 1.101370
6.318154 6.318154
6.553384 6.651769 39, 72442
6.938192 7.560308 17.138589

;g}sz;n 7.915846 1247142 .
52000 8.249115 L] M t l D k
8.76423% B.765192 2.115538 e a ls

Piezoelectric
Ceramic

3% 6. RUBE EWAFMY T,

34055099
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14588000
1o04em 14
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T rwm———

(a) YHAZOOIEIS] BHY

W ST DR BRI wamoric-Magnitude, step 35,
(a)

Zplocement

11104007
28253008
458808

37012008

iJ 1194007

3N Hh

Rk

lisplacement,
DIACARANE of Hamonic-Magritude, steo 5.

ter ©
tout Flll lagemns
Balkiur

(b)

(b) YFAMetelel Vector Analysis 1% 7. QUBE EWASAY Harmonic Analysis
a8 5. YF Mli2tale] Harmonic Analysis. (a) Up—motion (b) Down—motion,
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(b)

FA12l Harmonic Analysis

(a) Up—motion {b) Down motion.

¥ 5Unimorph EHAL

A2 Modal Analysis ZatE,

Fre ¥ Anti-Ri

g 3
(HZ) X 10%

Coupling Coeff. (%)

MZ) X 105
0.57596 0.57596 o
0.50189 0.50189 0
1.14980 114850 29474
114885 114885 0
1.98939 1.98980 0
2.00350 2.00350 0
3.06323 3.06323 0
3.37215 3.37215 o
3.88330 3.39295 15130
5.59211 5.50211 [

I 6. Bimorph ERATAC| Modal Analysis ZatE,

Resonance Frequency  Anti-Resonance Frequency

. ~ s
(HZ) X 105 (HZ) X 16 Coupling Coeft. (%)

0.73463 '0.73463 ¢

0.73509 0.73569 0

1.28026 1.28026 43.191

1.64396 164396 0

164400 1.64400 0

2.77696 2.776% ]

2.81438 2.81438 ]

4.13788 4.13788 0

6.37203 6.37203 0

6.54869 6.54869 [
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A AT Bhe} o] Ut O 2 Al g o)

R G CrmeC o ) N80 A 0] Bl M Al Hl§ S0 A0S
Bl piers . 20|11 FE U Aol BA tjuto| A7} 57 3
Leie reign o LAE dj23t7] 8 ARt AT o2 7
277696 2776% 9 S| AP B ol A A7t A4 AP AT
i P : o} golatA thEA UghE W Zouiat A7 HA
6.54869 6.54869 0
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A= AlEF ol ol ddEE AR 44, Mesh,
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oh 2911 ¢ Aolole o) FA Fae] o
3 Aol Aol A% AT e T2zl
o Aol A3t o5& Lol7} gobd 42
2 Fa47h Eobls A o 4 Ak 44 U
9z olo|5 9] FAFT4: 24 A o552 Yol
7 gold4s 1 22 k47t A4 EolxE A
& & 4 Atk AT AA) AR Aate] FUz}
57} 35 kHz A% A v} Al g8 o] A 2} v
WERE W A7 e AE ¥ 5 ATk oA
A& 0] A ol 4] Epoxy -3} Wiring, Soldering®]| i
T AE7 Y ER Yol 2ap7h HAR Aol &
7 itk 1912& G AFY o5 o HAE A&
olA Axtel A AFe} vjwdt I Z ojct. 1
1204 & 4= Ql%0] o] 559 Ho7t Bold+&
M7t S B AS A ETolH Aot 4 27
£ 39 & & ASith & AN AlEHolAE F
3 & 4 = AR dFAANA e s
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