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A Fracture Mechanics Approach to Adhesively Bonded Joint Using Ultrasonic Signal Analysis
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Abstract

In automobile industry, it is necessary to reduce the weight from the view point of energy and environmental
problems in these days. One of the ways for weight reduction is using adhesive aluminum structures. In this study,
ultrasonic signals reflected from the adhesively bonded joint layer are used to evaluate the adhesively bonded joints.
FFT is performed to determine bond-layer parameters such as effective thickness and frequency for adhesively bonded
joint Al 6061 plates in comparison with the measured and theoretical ratios. And the parameters of ultrasonic wave
and the J-integral are investigated to evaluate the adhesively bonded joint strength by DCB specimens.
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in the FCG testing
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Table 1 The ultrasonic characteristics of materials

velocity of impedance

. density p | longitudinal
medium (103 kg/m?) wave (10 kZ /on2s)
C (m/s) B/ S

Al 6061 2.72 6.154 16.74
Cemedine 1.28 2.270 2.90
Glyceline 1.06 1,687 1.74
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