The Journal of the Acoustical Society of Korea Vol.32, No.3 (2013) pISSN : 1225-4428

B28r5ts|X| M32E MBS pp. 191~198 (2013)
htp://dx.doi.org/10.7776/ASK.2013.32.3.191 elSSN : 2287-3775

OS2 E LHE Tonpilz EHATAO &l 2 X
Design and Fabrication of Multi-mode Wideband Tonpilz Transducers

— T
uzIe, UslgY, =8

(Jinwook Kim, Hoeyong Kim, and Yongrae RohT)

A=ustm 7|HEs

(H4URE 20130 12 1Y; RHEHQIXE: 20131 29 18%Y)

X B EEFNEFHY Tonpilz ENATAE AABLL, A7 Ate] egAdS A4 o 2 7AZ3si9ick 4t
o Futr EAS o] 7] $JalA] M2 flapping =S ERATA ] SRk 7 MEQL ARIAF] O, foka A
STt AR GaE|ES olgste] Fold AARA, FERA slolA 7P W2 $41 8|t & fractional
bandwidth) & gH23H 4= 9= ERiATR A 0] 2|2 125 A5t HHshE 2 TR s EfiAT Ao vl
53] 9§26 dB $41 v =S Yehiolct A7) Ao epgdAS 5ol Slstol wEE A FRUR ERA
FA A EHE AlZte] ok 54 SAsH 0w, S A A Aol & dA|stc)

A E0]: Tonpilz EHA7A], Flapping =, thg L&, F o o, $A U7 =(TVR)

ABSTRACT: In this paper, we designed a wideband Tonpilz transducer, and verified the validity of the design
through experiments. The wide frequency bandwidth was achieved by coupling the fundamental longitudinal
mode of the transducer with a flapping mode of the head mass. Structure of the Tonpilz transducer was optimized
by means of the finite element method and genetic algorithm to achieve the widest fractional bandwidth under
design constraints. The optimized structure showed a far wider -6 dB fractional bandwidth of transmitting
responses than that of single mode transducers. For verification of the design result, we manufactured a transducer
prototype of the designed structure and characterized its performance, which showed good agreement with the
design results.
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Fig. 1. Vibration modes of Tonpilz transducers:
(a) longitudinal mode, (b) flapping mode.
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Fig. 2. Finite element model of a Tonpilz transducer
to analyze characteristics.

Table 1. Material properties of the Tonpilz transducer's
components.

Transducer . Density Young’s Poisson’s
Material 3 modulus .
component (kg/m”) (GPa) ratio

Head mass| Aluminum 2700 68.9 0.33

Tail mass Brass 8800 104 0.33

Acoustic

window Polyurethane | 1065 0.2 0.48

Drive
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section

Tie rod Copper 8250 128 0.3
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