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Analysis of Ultrasonic Resonance Signal for Detecting the
Defect of Adhesive Interface in Exit Cone

Dongryun Kim* - Jaehoon Kim*' - Sooyong Lim* - Sunghan Park* - Byunghahn Yeh*

ABSTRACT

The ultrasonic resonance method was applied to detect the disbond interface and empty layer
between steel and FRP of the exit cone. The ultrasonic resonance method can easily detect the disbond
interface and empty layer by amplifying the ultrasonic signal, but pulse echo method is difficult to
distinguish adhesive interface from disbond interface or empty layer. The resonance frequency was
predicted using the pressure reflection coefficient of 3-layered medium, and measured from ultrasonic
signal of the test block using Fast Fourier Transform. The ultrasonic resonance proved that the

predicted resonance frequency was in good agreement with the measured resonance frequency.
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Fig. 1 Prediction of Ultrasonic Resonance Frequency
Using the Pressure Reflection Coefficient
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Table 1. Ultrasonic Mechanical Properties of Materials
in the Exit Cone

Density | UV* AT+ ACH**

(8/cm’) | (m/s) |(10°kg/m’s)| (dB/mm)
Steel 7.8 5,920 46.176 1.381

Epoxy 1.08 2,441 2.636 8.126
FRP 1.55 2,820 4.371 -

*Ulrasonic Velocity, **Acoustic Impedance, **Attenuation Coefficient

Material
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Fig. 4 The 1% Reflection Back Wall Echo of Steel
layer about Test Block
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Fig. 5 The Utrasonic Waveform of the 1% Reflection
Back Wall Echo
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