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A Study on Ultrasonic Testing Simulation using the Multi-Gaussian
Beam Model
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Abstract

Recently, ultrasonic testing simulation has becomes very important in the field of nondestructive evaluation

due to its unique capability of providing testing signals without real inspection. The ultrasonic testing
simulation requires three elementary models including the transducer beam radiation model, the flaw scattering

model, and the reception model.

In the present work, we briefly describe an approach to develop the

ultrasonic testing model together with its elementary models with the multi-gaussian beam model. Based on
this approach, we developed ultrasonic testing simulation program with MATLAB. The performance of the

developed program is demonstrated by the predicting of ultrasonic signals from two types of flaws, circulars

crack and spheres.
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Fig. 2 Scattering geometry for defining the
far-filed scattering amplitude
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Fig. 3 Radiation beam from a 5 MHz, 6

mm  radius  planar  transducer
incident a 10 degree to a planar

water-steel interface
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Fig. 4 Radiation beam from a 5 MHz 6 mm
radius planar transducer incident at 10
degree to a curved water-steel

interface (h = 50)
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Fig. 5 Radiation beam from a 5 MHz 6 mm
~ radius planar transducer incident at 10
degree to a

curved water-steel

interface (h = -50)

Fig. 6 Reflection of the refracted beam
(shown in Fig. 3) from a planar

water-steel interface
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Fig. 10 An ultrasonic immersion testing

setup for the ultrasonic testing

simulation
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Fig. 11 Reflected Signal from a water-steel
interface (with the water path
length of 20 mm) captured by the
transducer with 5 MHz center
frequency and 2 MHz bandwidth.
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Fig. 12 The on-axis response from 2 mm
radius circular crack (located from

20 mm under the surface)
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Fig. 16 An angle beam ultrasonic
immersion testing setup for
the ultrasonic testing
simulation
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and 20 mm steel path length).
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