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! Multi-Gaussian Beam

* Paraxial

3 Time of Flight Diffraction

* Nonparaxial Multi-Gaussian Beam
> Rayleigh—Sommerfeld integral
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Abstract

Ultrasonic time-of-flight diffraction (ToFD) technique is an accurate nondestructive testing
method used for detection and sizing of internal and surface defects in industrial components.
ToFD takes advantage of the beam divergence of ultrasonic probes and by using this
characteristic, it can inspect the whole thickness of a specimen in one single shot. In this
paper, it is intended to develop a mathematical model of the ultrasonic echoes produced in a
ToFD measurement. Since the frequency content of echoes in a ToFD signal vary with time,
the Nonparaxial Multi-Gaussian Beam (NMGB) technique has been used for this purpose.
The results obtained from this model are verified by numerical and experimental techniques.
These results show that the NMGB can accurately model the ultrasonic echoes received in a
ToFD measurement.



