2004

Ultrasonic Scatter and Compensation of Interfacial Crack
due to Thickness Variation of Dissimilar Bonded Components
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Abstract

In this paper, the compensation of interfacial scatter due to adhesive layer and adherend thickness ratio

variation was applied to improve measuring precision by calculating ultrasonic attenuation coefficient in the
Al/Epoxy dissimilar bonded components. The optimum condition of theoretical value and experimental
measuring accuracy by the ultrasonic method in the Al/Epoxy dissimilar bonded components have been
investigated. From the experimental results, we proposed a measurement method of the interfacial crack

lengths by the ultrasonic attenuation coefficient and discussed it.
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Fig. 1 Shape and dimension of DCB specimen

Table 1 Material properties of DCB specimen

Material
properties | Density | Young’s | Poisson’s
p modulus ratio
Specimen (10°kg/m® | E(GPa) v
materials
Aluminum 2.70 65.56 0.32
Epoxy resin 1.30 3.165 0.37

Table 2 Ultrasonic properties of DCB specimen

Material
properties | Velocity, (m/s) | Impedance, Z
Specimen Cu (10%kg/m?s)
materials
Aluminum 6,260 16.90
Epoxy resin 2,800 3.70
Couplant |Glycerin 1,880 2.40
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waves on adhesive interfaces
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