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Abstract
Piezoelectric ceramics can provide electro-
mechanical transduction with high stresses but low
displacement. To obtain larger displacements,
several mechanical amplifying structures have been
used. High

obtained using resonant structure. In this paper, we

alternating  displacements can be

designed three kinds of the bolt-tightened Langevin
type ultrasonic vibrators whose resonant frequencies
are 30[kHz], 40[kHz] and S50[kHz]. FEM(Finite
Element Methode) was employed to calculate the
resonant frequencies and maximum displacements of
designed vibrators. The designed resonant frequen-
cies and computer calculated frequencies were
coincided. When  input voltages were increased,
maximum displacements were also raised. ANSYS

was used to find resonant frequencies and calcu-

late displacements of vibrators
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Fig. 1. The bolt-tightened Lngevin type

vibrator
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Table 1. Material characteristics

Aluminum PZT
Young’'s modulus 9 ;-
E [IN/m] 76> 10 6x10
Density 00 | 730 |
o [kg/m']
Poisson’s ratio
0.3 0.33
Y7
Velocit
ey 5305 3162
¢ [m/s]
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Table 2. Decision of size [mm]

a b /
30 41177 3 88.354
Frequency
40 30.116 3 66.232
[kHz]
50 23.464 3 52.928
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Fig. 2. Structure of vibrator
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Fig. 3. Maximum displacements of
40[kHz] model
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Fig. 4. Displacement directions of contracted

mode
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Table 3. ANSYS calculated resonant frequen-
cies and maximum displacements of

various models
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Fig. 5. Maximum displacements as a function

of applied voltage
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Fig. 6 Maximum displacements when AC
voltage was applied in 40[kHz] model
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