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Radiation characteristics analysis of Langevin transducer having
a rim—fixed circular plate

<1
AT

9, &4

e

2 2
ARE

Ho

)

(Jungsoon Kim,' Jiwon Yoon,? and Moojoon Kim?")

Feruistal A7) Aok, A ikl B ot

(Received April 14, 2024; accepted June 11, 2024)

S g ERSRA o8 4A AEEE 48 DERo R E YA S0l BES S4151] $I5to]
Aedole) A7) 20 A48 A%

L. Rayleighell 93] 'e5¥l A& A3e] S5 W84S 7|22 75 99 3 14 7
ol o] 24| SRR FESHAT) AR AE 0| S3jo] 15 Ao T

TG A o] 2 AL At FL& ag)|
= Al M 25T o] 24 SRS 25t BHeliol ¢ v vubo] s A Bl st &8 =
7Ih .

Sal o} BT ERTA, ¢

ABSTRACT: In order to analyze the distribution of sound fields radiating from a circular plate vibrated by a
Langevin transducer, a theoretical analysis model was derived. The boundary conditions of the driving area and
fixed boundary area were appropriately applied to the equation of motion of the vibrating plate, which was derived
by L. Rayleigh. By calculating the vibration displacement distributed on the surface of the vibrating plate using
the derived analysis model and then calculating the sound field formed by the ultrasonic waves radiating from it,
it was confirmed that the radiation characteristics vary significantly depending on the area of the vibrating plate.
For comparison, a simulation of the same system was performed using the COMSOL program, a finite element
method, and showed good agreement with the theoretical calculation results, confirming the effectiveness of the
theoretical analysis model derived in this study. It is expected that the theoretical analysis model derived from this
study can be used in the design and development of related devices, such as in the ultrasonic chemistry field.

Keywords: Langevin transducer, Circular vibrating plate, Acoustic field distribution, Theoretical analysis, Boundary

conditions
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Table 2. Thickness and physical properties of circular
plate.

Thickness | Density Poisson ratio Young’s modulus
(mm) (kg/m’) (MPa)

1.0 7850 0.3 205
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