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ABSTRACT

The distilled water is used for the ultrasonic wave propagating material in the measurements of broadband
ultrasonic attenuation (BUA) that is applied in industrial and medical applications. The acoustic impedance of
water is significantly changed with its temperature. Therefore, the quantitative evaluation of BUA with
temperature and the ultrasonic wave propagating distance is highly needed. In this study, we evaluated the
variation of attenuation with change in temperature. To measure the variation of BUA in the low frequency
region at the temperatures, 27°C, 29°C, and 31°C, we tested the Polyethylene, Teflon, MC-Nylon, Urethane
specimens and analyzed the center frequency, frequency bandwidth, spectral peak amplitude. The results showed
that BUA value appeared to be lower with increasing temperature. This may be due to the fact that the frequency
feature of ultrasonic wave is affected by not only the specific gravity, acoustic impedance, but material
crystalline, porosity, the distance of ultrasonic wave propagation in the water.
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Fig. 2 The picture of testing device
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Fig. 3 User interface of ultrasonic testing software
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Material Thickness | Specific Acoustic
gravity Impedance

Water X 1 1.483
PE 45t 0.96 1.7
MC-Nylon 45t 1.14 29
Teflon 45t 2.1 3.0
Urethane 1 1.2 1.9

46t

Table 1 The physical property of specimens.
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Fig 4.(a) Ultrasonic RF signal for water (27C~317)
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Fig 4.(b) The frequency spectrum for water (27C~317)
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Fig 5.(a) Ultrasonic RF signal for PE (27°C, 31C)
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Fig 5.(b) The frequency spectrum for PE (27C, 317TC)
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27T CF. B.W. P.A.
PE 537 323 0.0146
MC-Nylon 566 275 0.0094
Tetlon 596 256 0.000217
Urethane 12t 527 313 0.0106
Urethane 46t 400 250 0.00135
31C C.F. B.W. P.A.
PE 556 300 0.0192
MC-Nylon 566 236 0.0173
Teflon 605 215 0.000117
Urethane 12t 547 291 0.0138
Urethane 46t 400 260 0.0007

Table 2 The spectral features of each specimen at
different temperatures. (Where, C.F.: Center Frequency,
B.W.: Bandwidth, P.A.: Peak Amplitude)
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