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Fig. 1. Synthesized photoelastic method.
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Fig. 2. Determination of directivity of ultrasonic
wave.
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Fig. 3. Diagram of the visualization and
evaluation system.
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Fig. 4. Dimensions of test specimen.
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Fig. 5. Directivity of 4 MHz shear waves
reflected from far defect(H=4 mm).
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Fig. 6. Directivity of 4 MHz shear waves
reflected from mear defect(H=4 mm).
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Fig. 7. Directivity of 4 MHz shear waves
reflected from far defect(H=7 mm).
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Fig. 8. Directivity of 4 MHz shear waves
reflected from far defect(H=9 mm).
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Fig. 9. Directivity of 2 MHz shear waves
reflected from far defect(tH=4 mm).
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Fig. 10. Directivity of 2 MHz shear waves
reflected from far defect(H=9 mm).
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Directivity Analysis of Ultrasonic Wave Reflected from
the Artificial Defect in Simulated Butt Welded Joint

Young-Hyun Nam
Korea Research Institute of Standards and Science

Abstract ~ The ultrasonic non-destructive testing uses the directivity of the ultrasonic pulse wave which
propagates in one direction. The directivity is expressed as the relationship between the propagate
direction and its sound pressure. The directivity of ultrasonic wave is closely related to determination of
probe arrangement, testing sensitivity, scanning pitch and defect location and characterization.

The paper measured the directivity of shear wave, which reflected from artificial defect located in weld
metal zone in butt welded joint similar model made of pyrex glass by using visualization method. 2
MHz and 4 MHz angle probes were used to measure the directivity of reflection wave at the artificial
defect. The directivity of shear waves reflected from the defect was different according to the probe
position and the shape of butt welded joint. The difference of directivity of reflection wave was existed
between 2 MHz and 4 MHz angle probes. The gngle of reflection wave became equal to angle of
incidence ‘as increase of the height of excess metal.
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