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Accurate numerical modeling for ultrasonic testing of
anisotropic welds in nuclear power plants

Hyunjune Yim
Dept. of ME, Hong-lk Univ.

Abstract

Due to their elastic anisotropy, ultrasonic testing
of austenitic welds, frequently used in Quclear
power plants, is much more difficult than that of
isotropic  elements. For accurate testing of
austenitic  welds, ultrasonic wave phenomena
therein must be full understood. This study uses
an accurate and effective numerical model, the
mass-spring lattice model, for such phenomena.
By comparing the nurherical results with the
corresponding analytical results, it is shown that
the model is capable of accurately predicting the
generation, reflection, refraction, and scattering
phenomena of ultrasonic waves iIn anisotropic
austenite welds. Therefore, the mass-spring
lattice model will provide a very useful tool for
simulating ultrasonic testing of austenitic welds,
and thus will contribute to the enhancement of
reliability of such ultrasonic testing.
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Fig. 1 Rectangular MSLM
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Fig. 2 Computed wavefield
generated from point source
located at center

Fig. 3 Computed wavefield
generated from line source,
located at center, excited
perpendicularly

Fig. 4 Analytical wave surface
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Fig. 5 Computed wavefield, showing reflected
waves, for a mostly QP line source near free
boundary
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Fig. 6 Analytical determination of
reflection  angles from  slowness
surfaces
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Reflected and refracted
wavefield from interface (dashed line),
computed for P incident wave generated
in isotropic steel
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Fig. 8 Computed distribution-in-
angle of radial displacement
amplitude of far diffracted P wave
for P wave incident normal to
crack
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Fig. 9 Computed wavefield, as scattered from
horizontal crack, for incident (b) QP, and (c) QSV
waves, in the configuration shown in (a)

Crack

(b)

Fig. 10 Computed wavefield(b), as scattered from
horizontal crack, for incident QP, and QSV waves,
in the configuration shown in (a)
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