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Phase Visualization of Lamb Waves Using the Hilbert Transform for Stable Detection of Multiple Defects

Abstract : We propose a phase imaging method using the
Hilbert transform to overcome the signal attenuation
problem in conventional ultrasonic testing for multiple
defects. In this study, our method is applied to the results of
a Finite Element Method (FEM) simulation of Lamb waves

in a defective plate.

1. IL®IiC

AE A O TCIEREER A 12 C, SRR A (R
9 5 Lamb WOIRMEREIZE H LI- FIEIE, KMEEH
L@ﬁ@&@@ﬁﬂ%ﬁ%&U%%uﬁﬁﬁ%ﬁﬁu
X0 EME NI 28R H - 7

INERRT D728, WO L ZFIT W)
ONABEBRICEH LI HEERA LT s,
ABFSETIX, Hilbert Z#a% WA A —2 0 7
28, PERDIRNEZ V5 5L TIXREETH - 7oK
ezt LA THDH L%, HiEV Il —v

SNZE VB BNITT .

2. (CAHER ORI

Fig.1 |2, BEEOIER G EE RS, AW TONAHE
B, AIREHRE (FEM) 12X % Lamb HE oMY 2
al—yvalloTHELNET—XIZRL, LLFD
FINETIERRT 5.
@ IFEUwi, fTET v EORMELFINICERE L
T2 AERIZBNT, 7 ARELZEWT 5 Lamb
&@ﬁﬁﬁﬂéﬁﬁﬁé.
©@ HBonRREET —2I1
L, BEREOAREE AR T 5.
@ M L7 SOk, WIER OB RS
T2 WIe ik BICKA L, (ARG 2 kT 5.
7B, FEM > I 2L —3 3 2%, COMSOL
Multiphysics 6.3 2 H L, £/ &2 A % —7 =
— A D Westervelt T2 % V7=, Fig.2 X O Table 1 1Z
VIalb—va NIHWDET IV E TR R R T

it L C Hilbert Z5#4 % it

3. NARFEEAERIC K D FHUERER
REARTE A FA SRR L2 BRI, IRIE R O 2
2% Z &<, RO KK [FIFERE ORI T AL

ORJIEAR Y, EE—2 KRS
*Chikao Ishikawa!, Youichi Ito?, Ayumu Osumi’

Scanned Lamb waves

Lamb
Waves.

Scanning direction

Defect
(back side)|

N\ Metal
Plate

Recelved data Stored data (Conventional method)|
(Filtered) (x0.¥0) H (%, y0)
w (%0 m) H o )
Stored data (Proposed method)
Hilbert
transform

Defect are:;\\\
(Thickness : 0.5 mm)™.

—
~
—
< -~ Exciting area N \\\
. > <
2 \\\ (Diameter : 6 mm ) < N
\I/( \{\ \a
S
¥y x 5
&

Fig.2 Simulation model

Table 1: Simulation parameters.

Mesh shape Tetrahedron
Number of meshes About 143,000
Mesh size 0.47 ~ 4.6 mm
Time resolution 0.5us
Analysis time 400ps
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