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Changes of Vibrational characteristics due to the spaces
of the Langevin type vibrators
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(Min-Ho Park, Dong-Seok Jeong, Tae-Gone Park, Oh~Young Kwon)

Abstract

Bolt-tightened Langevin type vibrators using longitudinal mode of bar were designed and fabricated.
In order to amplify the displacement of the tip of the vibrators, stacked ceramics were used and five
different shapes of the horns were designed and fabricated. Resonant frequencies and vibrational
characteristics of vibrators and horns were analyzed by ANSYS(finite element analysis computer

program), and the displacements of tips of the horns were measured.

As results, when the number of the stacked ceramics were increased, the displacements of the tips
were increased and the driving voltages were decreased. Stepl horn(BLT-Stl) showed maximum
displacement of 36.92[,um] at 36.7[kHz] with 45[Vrms] and 0.11[A]. The displacement amplification ratio

was about 5.2. But, the stress of stepl horn was concentrated on intersection, where two diameters
meet. To lessen the stress, step3 shaped horn is recommended
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Table 1 Size and material properties of

ceramics
Size, property and units Value
W7 )i [mm] 15
917% o [mml 5
A& gz S, [mm) 785.4
A 57 p [mm] 6
4% p, [ke/m’l 7600
AREE ¢, (N/m’] 3162
Young’s modulus E'; [N/m? 7.6x10%°
3 428 ~ 431

QAFgs f (kHzl

vl A g 63'3/60 1250

G dyz(x 107 12)[m/V] 290
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933 (X 107%)[V - m/N]
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Table 2 Material properties of Alloy 6061

Characteristics and units Value

Modulus of Elasticity F [N/m'] 7.6x10'°
Poisson Ratio ¢ 0.33
Density p [ke/m’] 2700
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Table 3 Size of transducer unit : [mm}
Size Value
W7 1)in 15
9‘]73 ’()bout 35
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Fig. 1 Structure of transducer
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Fig. 2 Configure and size of horns
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Fig. 3 The modal analysis of transducer
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Fig. 4 Modal analysis of horns
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Table 4 Resonance frequencies of horns

. Expon
Horn Type |Conical . . | Stepl | Step2 | Step3
ential
Resonance
44525 | 41867 | 39840 | 41405 | 37978
Frequency
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