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Measurement of Crack Length by Ultrasonic Attenuation
Coefficients on Interfaces of Al/Epoxy Bonded Dissimilar Materials

Sung II Park, Nam Yong Chung
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Abstract

The initial crack often occurs on the bonded interface and it is the general cause of the interface
fracture. It is very significant to establish the measurement method of interfacial crack by applying the
ultrasonic technology into the interface of bonded dissimilar materials. In this paper, the interfacial
crack length was measured by ultrasonic attenuation coefficient in the Al/Epoxy bonded dissimilar
materials of double-cantilever beam(DCB). The energy release rate, G, was obtained by the
experimental and Ripling's equation measurement of compliance. The experimental results represent that
the relation between interfacial crack length for the ultrasonic attenuation coefficient and energy release
rate is increased proportionally. From the experimental results, a measurement method of the interfacial
crack length by the ultrasonic attenuation coefficient was proposed and discussed.
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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 Velocit
properties elocity Impedance
(m/s) 7
Specimen c (10%kg/m?s)
. L
materials
Aluminum 6,260 16.90
Epoxy resin 2,800 3.70
Couplant |G1ycerin 1,880 2.40
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Fig. 2 Diagram of incident and reflected ultrasonic
waves on adhesive interfaces
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