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The Study on Scattered Far-Field Analysis of Ultrasonic SH-Wave
Using Boundary Element Method
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Abstract It is well recognized that ultrasonic technique is one of the most common and reliable nondestructive
evaluation techniques for quantitative estimation of defects in structures. For the quantitative and accurate
estimation of internal defects, the characteristics of scattered ultrasonic wavefields must be understood. In this study,
the scattered near-field and far-field due to a circular cavity embedded in infinite media subjected to incident SH-
waves were calculated by the boundary element method. The frequency response of the scattered ultrasonic far-field
was transformed into the time-domain signal by obtaining its inverse Fourier transform. It was found that the
amplitude of time-domain signal decreases and its time delay increases as the distance between the detecting point of

ultrasonic scattered field and the center of internal cavity increases.
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Fig. 1 A circular defect subjected to a time
harmonic SH-wave
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Fig. 2 BEM mesh discretization for a circular
defect subjected to a time harmonic SH-
wave
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Fig. 3 Near-field scattered wave displacement
profiles of a circular defect in the polar
coordinates (d=1, k.r=4.0)
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Fig. 4 Far-field scattered wave displacement
profiles of a circular defect (d=10, k,r=4.0)
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Fig. 5 Far-field scattered wave displacement
profiles of a circular defect (¢=50, k,r=4.0)
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Fig. 6 Far-field scattered wave displacement
profiles of a circular defect (d=100, &.r=4.0)
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Fig. 7 Time domain waveform to be

transformed

6061 o1 &3ttt A¥AR =& 5SMHz T3 232
o HAZ rlele] G&FAAN 289E S} E 5
2 AP AR HEoleE 229 NS FAT
4 9= BA A (pulser receiver)9 &1 4A1F
g 2JHY & 4 dv dUA"E dEx3z
(LeCroy 9310A) & AH8-8l9 ™. Fig. 79 %32 Al
HFH AP A =Bl ATFES ehd Ao}
Fig. 8% Fig. 9+ IFFT A& 37 st WA

0.015

0.010 |

0.005 +

N i

Amplitude

0.000 [
-0.005 |

-0.010 |-

40 -20 s} 20 40
Frequency (MHz)

Fig. 8 Real part of frequency-domain response
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Fig. 11 Difference between original waveform
(Fig. 7) and IFFT (Fig. 10)
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Fig. 15 The IFFT of the frequency-domain
response for various values of d
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