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Fig. 1. Diagram of sound pressure visualization
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(b) Shear wave reflected from surface defect

Fig. 2. Determination of directivity of ultrasonic
wave.
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Table 1. Angle probes used in experiment.

Type of Angle Probe] ) Refrction Angle
278 X9A45 50
478 X9A45 49
278 X9A60 65
478 X 9A60 66

300 20

(mm)

(a) Rectangular specimen

15

[T
; ¢ 03 20

200

(mm)

d=025,05,0.75, 1, 1.5, 2, 4mm
(b) Surface defect specimen
Fig. 3. Dimensions of test specimen.
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Fig. 4. Calculation model for the directivity of an-
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Fig. 5. Transmission coefficient of sound pressure

from wedge to pyrex glass.
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Table 2. Materials and material constants

Sound ]
Material -Velocity(my/sec): I()ensxta};
L wave| S wave kg/m
Acrylic Resin | 2730 | 1430 1180
Pyrex Glass | 5490 3420 2119

L and S indicate longitudinal and shear respecively
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Fig. 6. Scattering pattern of elastic waves by
strip like defect.
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Fig. 7. Comparison of the experimental with calculated results for the directivity of an angle probe.
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Fig. 8 Comparison of the experimental with calculated results for the directivity of 4MHz shear waves
reflected from surface defect. (Angle probe: 45°)
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Fig.9. Comparison ~of the experimental with
calculated results for the directivity of
2MHz shear waves reflected from surface
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Fig. 10. Describe the interference pattern
arising from two point sources.
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Fig. 11. Intensity distribution of the visualized
wave on the A-B line.
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Numerical Simulation of Directivity for Probe and
Surface Defect

Young-Hyun Nam
Korea Research Institute of Standards and Science,
Materials Evaluation Center

Abstract An ultrasonic testing uses the directivity of the ultrasonic wave which propagates in one
direction. The directivity is expressed as the relationship between the propagate direction and its sound
pressure. This paper studied the directivity of shear waves emitted from angle probes and scattered
from surface defects by using visualization method. These experimental results were compared with the
theory which was based on the continuous wave. The applicability of continuous wave theory was
discussed in terms of the parameter d/A; where d is transducer or defect size and M is the wavelength.
In the case of angle probes, the experimental results show good agreement with theoretical directivity on
the principal lobe. When defect size was smaller than the wavelengths, clear directivity in the reflected
wave was observed. In the case of the same ratio of defect size to wavelength, the directivity of
reflected waves' from the defect show almost the same directivity in spite of frequency differences.
When the d/\ is greater than 1.5, measured directivities almost agreed with the theoretical one.
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