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Abstract The guided wave mode conversion phenomena were investigated for the NDE of a plate-like
structure with thickness variation. The ratios of reflection and transmission (R/T) were measured via the
self-calibrating procedure which allows us to obtain experimental guided wave data in a more reliable way
regardless of the coupling uncertainty between transducer & specimen. The results on R/T could be used to
determine the thickness reduction of the structure. It was shown that not only the incident modes but also
the converted ones need to be considered in the self-calibrating guided wave inspection to extract a reasonable
correlation between experimental data & the thickness variation. Through this study, the potential of guided
wave inspection as a quantitative NDE technique was explored based on the combined concept of
self-calibration & multi-mode conversion in guided wave scattering problems.
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Fig. 1 The oblique incidence method for the generation
of guided waves
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2.2. ApluAE71H (Self Calibrating Technique)
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Fig. 2 The horizontal mode shifing in the phase
velocity dispersion curves due to plate
thickness variation
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Fig. 3 A schematic for the self-calibration concept
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Fig. 4 The experimental set-up of the self-calibrating
technique

Fig. 5 The aluminum specimen with various step
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4. AN R AR

4.1, EXiSHestol| e RrESue| 2=X0|

FA7E g A FEe Y EEE 7R A A

AA FAZE LHE FAlA et ol A ddol] e



210 A &

Mn

ZAE2 bukdE YAAAANE Sl FYREE
ANtz 398 & glor d=e FAg wslz A
e BabdEAte] wale 7 fdR Al ddehs =
=9 AAJAL LR FA Folof dth «F £, A
a5 FA7F lmmelz $5¢ FA7F 2mmed A

o ¥ g@&Exle] 4, A4S 37 2 Flo] o Flg 6
1} ol Al sRel EelE FAHNEE ATSA otk
I A dSo] FUR=EA #YE 4 glon ojuf 2
A 7H¥E REE #20] fd=2 (MHzmm)lA¢ SOEE
ojm 9&o] fd=4 (MHzmm)oll4 e AlREo|t}h U4&&
Y ZEZ 7PN e #E BEA] 4 5
27ks 18 2 ZASoF WA 45 EF AlR=R R

9 Fig. 74 2L SAHNIE ﬂlﬂﬂtﬂ Fig62l 3%
o} zpolg id £ 9ok & 2 AHAC giEAE
Aty 24E F H At E 2o it Aoldt At

FARE ePdE & F Sl Fig. 79 JEd 39 =
=] Al ) AEF ARG 7P oo Ase § FAA
27t F#E A5 AN A" YARIE(Vol™ Bt
At AEE 5 FAAYCE AH R 2 95 BEA
AA EFFHE RRNS(V)oln VR dEE AFEE
A $Zo2 el AYNF(V)S AIAHLSN =
o029 ARNZ(Vo)7t FAHA el FEAlEech
Fig. 791 JehbA] gkA)gh bAoA Holglo] &
o2 JAgHE= 7 o)F BB 7M. FAIA
z3sld Z44e »F EAld B@sMA Fig 8% %tk
238 AlREe FYRcE AYEHE AsHY &
voltage® 95k 24019 OFRES WITY F 3=
b o]R& Hojd ¢|FR &
o AN FAo] 2 54% “%‘31 L7 7Hﬂ"é% Ve
e} A7 Viaso S

0.5

0.4

Virsoan * Vatarso)

Virtatan)

Amplitude {volt)
°

0.5
3.00E-05 5.00E-05 7.00E-05 9.00E-05 1.10E-04 1.30E-04

Time {sec)
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