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Strength Evaluation of Adhesively Bonded Single-Lap Joints by Ultrasonic Signal Analysis
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Abstract

Application of bonding by adhesives can be found in many industries, particularly in advanced technological domains
such as aeronautical and space, automobile and electronics industries. Periodic inspection with conventional ultrasonic
NDE techniques is capable of indicating the presence and possible location of crack. Continuous ultrasonic attenuation
monitoring has potential to supply information. This article discusses the use of pulse-echo ultrasonic testing for the
inspection of adhesive bonds between metal sheets. The method is based on the measurement of the reflection
coefficient at the metal/adhesive interface. By means of a control experiment it is shown that Quantitative Nondestructive
Evaluation in Adhesive Joints are evaluated together with Ultrasonic Testing and Fracture Testing.
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Table 1 Material property

Material
2 Al6061-T6 | Cemedine1500
Property
E
(Young's 67.29 1.16
modulus, GPa)
v
(Poisson’s 0.37 0.39
ratio, mm/mm)
C
(longitudinal 6,154 2,840
velocity, m/s)
p
(Density, g/mr) 2.12 1.28
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Fig. 3 Adhesively single lap-joints specimen
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Fig. 5 Ultrasonic pulse echo of adhesively single-
lap joints on unloading
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Fig. 6 Amplitude and time of material ‘B’ waveform
in adhesively single-lap joints
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