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Quantitative Estimation of Transmitted and Reflected Lamb Waves at
Discontinuity

ot

raid _/:_‘:_ %—‘_*T

v s

o

Hyung Jim Lim* and Hoon Sohn* T

£ B H4g FREF ¢#ZD(structural health monitoring, ©]3F SMH) 7| &332 #4317 93
A FzEY &4 Yae EEFH A ¢ JEBAE A3 ol Aol 83 B dAFdAE
modal decomposition g o] &8t ngA FdEHAA Ao Rae) vkl RE HolE RARLE, 2

FE H&E BA&H FHolo uet d&sigth £ oJ&H2E Jd&E AAE GIANPZIDE BARE
FELAUFEM) Ed7 A8E T3 HAFskdvh 2 27, modal decomposition W& o] 8§ o]&F d
Fo] FHAME ]84T FTaL: 4 2 Y AA) ZHT AL IAsgen, Bd&de el g
%‘ﬁ}«] Hiapel T3, 2 wo)9] g o] gste] &40 FV|E FFHR FFT £ Us HHE AGEHA
123

FREO0: ¥, T2E GWAY, FAAMPZT), F3}8 44, Modal Decomposition

Abstract For the application of Lamb wave to structural health monitoring(SHM), understanding its physical
characteristic and interaction between Lamb wave and defect of the host structure is an important issue. In this
study, reflected, transmitted and mode converted Lamb waves at discontinuity of a plate structure were simulated
and the amplitude ratios are calculated theoretically using Modal decomposition method. The predicted results were
verified comparing with finite element method(FEM) and experimental results simulating attached PZTs. The result
shows that the theoretical prediction is close to the FEM and the experimental verification. Moreover, quantitative
estimation method was suggested using amplitude ratio of Lamb wave at discontinuity.
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Fig. 3 Lamb wave dispersion curve for selecting
excitation frequency
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Table 2 Dimension and material properties of PZT

A7) (mm) $:18.0, h:04
4% p (kg/m) 780 x 10°
Piezoelectric coefficient dy 190 x 102
(m/V)
Piezoelectric coefficient di; 390 x 107
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. 800mm |
&
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i
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Fig. 5 Dimension of the specimen and the location
of PZT and crack, (a) Dimension of the
specimen, (b) PZT sensors and crack
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Table 3 Quantitative comparison of results with modal decomposition method using RMSD (%)

Reflected A0 Transmitted A0 Reflected Mode Conversion Transmitted Mode Conversion
FEM 12.35 5.14 11.23 14.15
Experiment 13.60 5.89 15.35 - 1238
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