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Ultrasonic Backward Radiation on Randomly Rough Surface
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Abstract The angular dependence(profile) of backward radiated ultrasound was measured for glass specimens
with random surface roughness using ultrasonic goniometer that can changes the incident angle continuously. It
was concluded that the roughened region had greater acoustic impedance than the unperturbed region. The
comparison of backward radiations showed that the amplitude of peak and the area of radiation profile were
increased with surface roughness. It was suggested from the sensitive dependence of the profile area that the
profile of backward radiation could be applied to in the nondestructive evaluation of surface region. Inclined
C-scan technique with the transducer inclined at Rayleigh angle showed the reverse of luminosity and the
high signal to noise ratio so that it provided high resolution.
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Fig. 2 Measurement system of angular profile  of
ultrasonic backscattering

Table 1 Mesh number of sand paper and the
surface roughness measured by cross
counting method

SURFACE
SPECIMEN | MESH NUMBER ROUGHNESS(Im)
R120 # 1200 531
R080 # 800 6.25
R040 # 400 88
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(b) ROB0: rough surface (ground with #800 sand paper)
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Fig. 3 Backscattering profiles of glasses (5 MHZz)
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Fig. 4 The comparison of profiles of backward
radiation of R040, R080 and R120. (5 MHz)

Fig. 5 Explanation of asymmetry shown in most of
backward radiation profiles
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Fig. 6 Normalized area of total profile versus
surface roughness @ R040, R080 and R120.
(5 MHz)
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Fig. 7 Typical normal C-SCAN of glass specimen
with three different surface roughness band:
R040, R080 and R120 (5MHz)
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Fig. 8 Inclined C-SCAN of glass specimen with
three different surface roughness band:
R040, R080 and R120 (5 MHz) where
inclined angle was 30 degree at which the

Rayleigh surface wave was maximally
generated.
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