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The Acoustic Vibration Element using Giant magnetostrictive material (AVEG) was devel-
oped as a unit of acoustic source for an ocean acoustic tomography system. This acoustic source
is required a low frequency and high power output.

This paper deals with impedance characteristics, equivalent circuit, electromechanical cou-
pling coefficient and electromechanical efficiency of the AVEG. We measured the impedance
characteristics of the AVEG, calculated the displacements from the measured results and equiv-
alent circuit of the AVEG. And we measured displacements by use of an accelerometer to compare
with calculated that. Consequently, the calculated displacements matched the measured that to
2.3% of error around the mechanical resonance frequency. We calculated the electromechanical
coupling coefficient by use of the impedance characteristics of the AVEG, and its value was
68.9%. Also, the electromechanical efficiency was 91.9%. And we clarified that the value has
dependence of input current level.

Key Words : Acoustic Source, Equivalent Circuit, Coupling Coefficient,
Electromechanical efficiency

1 FANE L Bjf ¥ Y A RO 7HIRIRE M DR TE
&, & R DSEHENE & D
S R S S £ 57 4 e, S0 —RAREOFIEL DL
1243, 200[Hz] AEEOIEEET 1000 [km] BLEDED 2. HEMEOIREE R & SR A BiIK
EE2 1T 2 A RENOFEFI RO LN TS, ZD yiallis

FEAHER ST A7 PZT T 5 5, 14 et A o b o
] B 2 Rl , 20T, d000ppm 5 ESUIRETRE: BRSSO A B

BLEOK S BRIRD T AR, BREER i ‘
RO (1][2. 2 EREEEEIREET O SEE

BHETEIREZET (Acoustic Vibration Ele- 2.1 TS ERsETORE

ment using Giant magnetostrictive material, N

- P \ Fig.1 17, HRESBREFETORSET L. B
T AVEG CB&E0) 1k, FEoEE4»ERTA 1 2 g1 ¥

ey Lfsﬂ%‘ézénf:. Ui, memsiston  AERBT LB STE Y, 210,
Bt oRE, AT 0B EidSan 07 SHBE—s, TS o d LOMRSENTRD A

. 22T, AVEG ¥KCBI pliraRmy, ) DTCR. 35 EEEEMICI, [EREIE
7, OB A ey <0 & & WREBBIRUT A RET BN 1

AL T Al BT ot D KO YRR LARANRIZLD T [MPa] 0
BRI . JShEmaTwa.

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

BA AEM %45 Volume 3 Number 2 JUNE 1995
2.2 BRESEIREFRTFOFMOES
Aluminum frame

Magnetostrictive vibrator

1
Coll %&
N\ IOuter yoke NS

4132

\Wlanem magnet

Shaft

32 19 100

Fig.1 The structure of the acoustic vibration
element using giant magnetostrictive material

(AVEG)
Table 1  Specifications of the AVEG
Item Value
Length 100 [mm]
Vibrator Diameter 15 [mm]
Mass 0.16 [kg]
Material Tb, Dy, Feo
Mass Length 41 [mm]
One side Diameter 132 [mm]
Aluminum| | Mass 1.75 [kg]
frame Material 1)Frame:Al
+Yoke 2)Yoke:SS41
Sectional area 1180 [mm?]
Coil Number of turns| 1250
Input current + 1 [A]

AVEG |ZI3FR9 — 7 2% T Y, BixalEkz b
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LVOERIT 1250 HITH 5.
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Fig.2 Electromechanical equivalent circuit of the
AVEG.
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Fig.4 Characteristics of motional impedance

(Input current 60 [mA]).

Table2 Equivalent circuit constants of the
AVEG (Input current 60 [mA])

Item Symbol | Value
Mechanical resonance fo [Hz] 1940
frequency
Quadrantal frequency | f1 [Hz] 1070
f2 [He] 1395
Maximum motional Zomo 9] 193
impedance
Angle of Z0 L Zmo [°] -37
Equivalent mass m [kg] 1.75
Equivalent stiffness k [MN/m] | 106
Mechanical resistance | r [N - s/m] | 3573
Force factor A [N/A] 468
Angle of force factor | £ A [°] -19
Quality factor Q 3.82
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Fig. 5 Characteristics of displacement-current
sensitivity ( Input current 60 [mA] ).
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Fig.6 Characteristics of mechanical resonance,
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Fig. 7 Characteristics of maximum motional
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