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Evaluation of Flaws in Adhesively Bonded Joint using Ultrasonic Signal Analysis
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Abstract

Ultrasonic signals transmitted through adhesively bonded plates were used to evaluate parameters related to attenuation
and frequency in the adhesively bonded joint. The kinds of bonding materials with a different bonding thickness of
constant pressure were used. And, ultrasonic diagnosis was evaluated by p-wave sensor of 10MHz. FFT has been
performed to determine bond-layer parameters such as effective thickness and frequency for adhesively bonded joint of
Al6061 plates in comparison with measured to theoretical ratios. When variable thickness exists, the ultrasonic
spectrum was changed the frequency wave. The more materials thickness and the higher the frequency, the larger shift
was observed. Measured ratios for cases of bond thickness and variety bonding materials are then used to determine
bond parameters. The results show that the technique can be applied to the characterization of adhesively bonded joint.
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Fig. 1 Incident, reflected and transmitted waves
by one-dimensional motion of an elastic
continuum
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Fig. 2 Transmission and reflection of plane waves
normally incident onto layer
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Table 1 Ultrasonic characteristics of materials

Density gsgglgr?; Impedance
Medium 0 wave Z
(10" ke/m®)| 5 ¢ m/e) |10 kg/m’s)
Al 6061 2.72 6,154 16.74
Cemedine 1.28 2,840 3.63
Glycerine 1.06 1,637 1.74

Table 2 Specimens and test requirement(A6061)

adherend bonding
thickness thickness
tixtz (mm) (ta, mm)
16x25 0~05
25%25 0~0.5
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