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Evaluation of edge wave generation amount and attenuation
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Direct wave

Ultrasonic probe

--------- Edge wave with same
phase as plane wave.

= « = Edge wave with inverse
phase as plane wave.

Figure 1. Direct wave and edge wave
transmitted from ultrasonic probe.

Direct wave

Figure. 2 Overlapped direct and edge waves.
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Figure 5. Acoustic field of ultrasonic
probe by simulation.
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Table 1. Each materials and transducers
Polystyrene |Water |Air
Frequency[MHz] 2 5] 0.25
Diameter{mm] 10 10 20
Acoustic velocity[m/s] 2330| 1500| 340
Near field limit[mm] 21 83 73
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Figure 6. Propagation of direct

wave and internal edge wave.
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Figure 7. Increasing amplitude of

pulse wave at near field limit.
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Figure 8. Edge wave measuring method.
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(b)Near
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Synthesis of direct and edge

wave at after near field limit.
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Tabel 2.

Attenuation

coefficient of each materials.

Attenuation
Medium coefficient
[dB/cm]
Near 1.23
Polyst:
clstyrene Far 2.00
Near 0.11
Water — 1e 0.41
. Near 0.16
A [Far 0.25
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Table 3. Attenuation coefficient EO-G
at each frequency in air. : é 04 |— *500kHz
Frequency | fenuation & | 600kHz
[kHz] coefficient <02 700kHz
[dB/cm] —— 900kHz
500 0.84 0 :
600 0.99 0 25
700 1.26
900 1.13 Figure 12.
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(a) Flexural vibration
Figure 16. Difference of ultrasonic emitting
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Figure 13. Increasing amplitude by edge wave at
near field limit considering attenuation.
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Figure 14. Air probes with flexural and longitudinal vibration transducer.
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Figure 15. Amplitude of each air probes:

two types flexural and longitudinal vibration.

(b) Longitudinal vibration

direction by vibration mode.
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