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Abstract

A bar with periodically nonuniform material properties is selected as a one-dimensional model of a
flat-panel speaker. This paper describes a theoretical approach to the bending waves propagating in the
nonuniform bar. The phase speed of the wave is obtained using perturbation techniques for small
amplitude, sinusoidal modulation of the flexural rigidity and mass density. It is shown that the wave
speed is decreased due to the nonuniformity of the material properties by the amount proportional to
the square of the modulation amplitude.

.M 2 gRE4ge Adstn AAsE AAYA WS
of o)) @l Uk TP oo Hla} gkn 7}

d3% 4o nPY w PFRE g 3u M W 2IAE BIA2FAY JHl0 #E

My SAA BB 9 4% WA Aae WS AUSEAN @ vl #2d 2 o

o A%EH AFYPLE DRIRGSY 2y AE HES) AR INE PolFE BAdd,

F AF= =2 A0 wWALE AAEy) 9 Ao Fig. 19] 2Q) upeh o} H& Win7} g o

A1, AT Ao w=w ¥ A BFHA Foz olFoiAs] W I oEF STl

o] A& HAIE AFT F gLo] BAAG® gsol A k.

webd g wgE By 3Fe R34, & F 1ed A7uugs Fr14es 2ad 7

4e fAstd el WFo] xgHoz Aelg  EE FIALE NAQ 2UOR sHHs A4

YA Aol 2Astel, Mz P AR FU06 AFse dA9 @dd 24

a3 AQ WP AFA T WS gol APt sHYstel AERAN 5
A F4 9 AHgEole 33y 2nAE

wolamge] AYHE A7 B 93 A2y

D)—o]

Aol £elg YAsE WHoEN, 1

89, $adsn Fhds 71428
E-mail : jokim@saint.ssu.ac.kr

TEL: (02) 820-0662 FAX: (02) 820-0668
3

Ao ded AR e Fig. 1 Schematic diagram of the flat-panel speaker.
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Fig. 2 One-dimensional bar model with periodically
nonuniform material properties.
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Fig. 3 Wave speed corrections depicted as a
function of the wavenumber ratio;
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Fig. 4 Normalized wave speed depicted as a

function of the modulation amplitude;
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