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Understanding the Effects of the Dispersion and Reflection of Lamb Waves on
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Abstract
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This study investigates the applicability of the time reversal concept in modern acoustics to the Lamb waves, which have been
widely studied for defect detection in plate-like structures. According to conventional time reversal acoustics, an input signal can be
reconstructed at an excitation point if an output signal recorded at another point is reversed in the time domain and emitted back
to the original source point. However, the application of a time reversal process(TRP) to Lamb wave propagations is complicated
due to velocity and amplitude dispersion characteristics of Lamb waves and reflections from the boundaries of a structure. In this
study, theoretical investigations are presented to better understand the time reversibility of Lamb waves. In particular, the effects of
within-mode dispersion, multimode dispersion, amplitude dispersion, and reflections from boundaries on the TRP are theoretically

formulated. Simple numerical case studies are conducted to validate the theoretical findings of this study.
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Hoke A ol S ARAAR LR ke HawEAg e
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B g Tel aaExd dng &8spy] % A9 22
8 APslo] FrH(Giurgiutiu, 2003: Scalea ¥, 2004:
Sohn ¥, 2004: Su &, 2006; Raghavan %, 2007).
Yk G| AFAAW ain FEE R FEH
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(k* +5)? cosh(gh) sinh(sh) ~ 4k gs sinh(gh) cosh(sh) = 0 (2)
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Wskel BAYE o WAL AT v g o)

¥ 3dME FAY AMZ tE Ao BAE HoFE
o A WA B shiel v AR daEe
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o WHREEAE FURE 9t 8 Fudd uel ge
SEE HAEE Fu gEBAC o LAsla A= o}
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E dske £RieRA TR ERAY (multimode
dispersion 32 modal dispersion)°|gtz YRBEr}. o]
OSREEAE 3 54 Fogd sl Mz b =2
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Agse o7 Bege] ooz ¥ A 3 HJEER He
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g EAQ EAE /e, ol "AEEA (amplitude
dispersion)olgta A et} olHF Wyl /e A7IA
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Arh(Wang 5, 2003).
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37 6 HrHIDh Brio] JRMSE ASE ADMINTYE x| DA 0 (a) FUAYHNSTIRAIR T2 (b) SEAE- T1AlR
B2 (o) o HAT(HM I SHAS (M) - 7FRAt B2 (d) HHY2AB-100kHz EHAE (o) SEHIB-100kHz EHAE
(F) ® N (AT ZANZ (M) - 100kHz EHAE (Park 5, 2007)
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0 A48z SsA APE 12 A 2 A RE ¥
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g(Wilcox %, 2000).
G = cexp(—ikr) (9)
q71A & A4t B REoA AZEASEE Vel T,

r& 48 R 29 PIT 34 AYE et 4 (98
2 (8)9 AZMEEANR B AIPEAANAE TR
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# o] VR 4 Sich
I' =GG" =[cexp(=ikr)][c exp(ikr)] = cc* (10)

2 (10)94 #ote] WRE=EENS Yeile exp(-ikr)
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o37]4] y“—t— A ZHER I o A 2] 13)4 (@) o o
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e 0P ()% yF ol el AAE Jesn e o
weg ogy wEglel AGEHG) gel IHAA AP
o orlN Awel WelE 98 93RS ol ge mpA
of RE tF 2=zt AgEIe giF AEE ] A7
E AgEp|a gt oy Zegte] 29EdE weishd 4
(10)€ Thest o] SBAA ehd 5 sl

Mg s

y=>.>2,8, (15)

p=l g=1

714 g, pHA tA Bz AEHFE YU ng
e R R AR @ oA He 5 WAREY
NFE VERiTh

2 (9)9 fARHA AL g, 2719 WREE 4
of thak g<r2A thedt o] & 4 Sl
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A7\ 6, =rlk, =k, 1% C,, =c,c, Tt mWatA o
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2 4 A3t Y eSS @ & e gud E
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