|

) <

The University of Osaka
Institutional Knowledge Archive

Title AREBEMRBED /=D H A RIERR

Author(s) |#k, =38h

Citation | HAAEMERES. 2012, 20(4), p. 639-644

Version Type|AM

URL https://hdl. handle. net/11094/84560

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



REBEVRED-OD I A R

Guided wave technique for inspecting large structures

TN

Takahiro HAYASHI

Guided wave inspection has been expected as a promising non-destructive evaluation technique for large
structures due to its prominent characteristic of long range propagation. This reviewed paper first presented
characteristics of guided wave propagation, and then introduced author’s studies on guided wave calculation and
experiments for pipe and rail inspection. A semi-analytical finite element method realized large calculation of guided
wave propagation even with a PC. Based on the calculation results, two defect imaging techniques for a pipe and an

inspection technique for bottom edges of rails were developed.

Keywords: ultrasonic, guided waves, semi-analytical finite element method, defect imaging, rail inspection
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Fig.1 Wave propagation in a plate showing dispersion
and group velocity dispersion curves for the plate
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Fig.2 Wave propagation in a plate showing multi-mode
nature and group velocity dispersion curves for the plate
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Fig.3 Subdivisions in a semi-analytical finite element
method
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Fig.4 Propagation of A0 mode of Lamb wave in a plate
with a thinning calculated by hybrid technique of a SAFE
and a FE [8]
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(@) incident wave (T(0,1) mode) and scattered waves

(b) only scattered waves

Fig.5 Snapshots of guided wave propagation around a
defect in a pipe at the moment when incident T(0,1) mode
hits at the defect
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Fig.6 Locations of defects and sensors in the pipe tested
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Fig.7 Reconstructed spatial waveforms at three different time steps and a defect image after tracing process
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Fig.8 Schematic figure of defect imaging with a scanning
laser source system

Z OFEIE, Figd (R Lo BUEFRAE RN K72 -
T, Figd TiE7 A% A0 E— ROVEHAEEf -/ 5
A ST, BRE A ERT 582/ L THDHR
R CIIRE? /NS <, WA CTIRIENR KR E <725
ZEMWRENTWD, ZZ CTHNEHAEATS &,
PARZFRmICEREORE 2 5 2 -85, A TIE A0
F— FOIREA/ NS <, BARERTIX A0 E— R38R &
SHELBIT 25V 52N TES, 2FED
U—YRGHC L BMEOREZ 527235 &, B
TALEBI R E LB i, RIEER CRE A
REL, @AM TRIEN NSWVEENE LN,

Fig.9 IZE ALK 110mm, WIE 3mm D731 7 %5312
Ylo = tE O T FDO N T % 5 2 7= 3 BRI 6
L, HEEESEOEICE AR E L CHEgL Lz &
XOFRTHD, BT ETAEAIZ 4D FTREEL,

NI TR OIVCER Z T 5 2 & T &0 &
REBRERLND LI L, HENETTFD L
D IR ISR T do - T O REAZB B A5
NWTWDZ ENTN5B,

Galvano mirror

'—"Pulse LASER

Ultrasonic
r:1§ensors
®: Backwall T shaped notch

|

]
Jm-——n—i
g

Fig.9 Imaging a T shaped defect in a half pipe by
summarizing four images obtained at four sensors
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Fig.11 Rail inspection system and defect echo
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