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Measurement of Interfacial Crack Length by Ultrasonic
Attenuation Coefficients on Adhesively Bonded Components
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Abstract : The ultrasonic attenuation coefficients were measured by interfacial crack length in the adhesive
components of double-cantilever beam(DCB). The energy release rate, G, was obtained by the experimental measure-
ment of compliance. The numerical analysis by the boundary element method(BEM) and Ripling's equation was
investigated. The experimental results represent that the relation between interfacial crack length for the ultrasonic
attenuation coefficient and energy release rate is increased proportionally. A measurement method of the interfacial
crack length by the ultrasonic attenuation coefticient was proposed and discussed.

Key words : Adhesively bonded components(Z ZH5-4)]), Attenuation coefficient(7}4] #l<), Boundary element
method(7d 7] 8.4- 1), Double-cantilever beam(©] g <] & 1), Energy release rate( o] 4 ] ¥}&-5F), Ultrasonic test( =
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Fig. 1 Shape and dimension of DCB specimen in adhesively
bonded components

Table 1 Chemical component of specimen materials

Aluminum 5052
Component Al | Si | Fe |{Mn| Cu| Zn |Mg| Cr
wt. % 96.210.2510.40|0.10{/0.10|0.10|2.60 | 0.25
Cemedine 1500
Item Main L .
Adhesive component Viscosity Gravity
Main ingredient| Epoxy resin 350 1.16
Hardener POlyaI.an 600 0.97
Iésin
Table 2 Material properties of DCB specimen
Material
properties |  Density Young's | Poisson's
[ modulus ratio
Specimen (10° kg/m’) | E(GPa) v
materials
Al5052 2.70 65.56 0.32
Ced. 1500 1.07 2.06 0.40
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Table 3 Ultrasonic properties of DCB specimen

Material | Velocity, C(m/s)
i I
properties Longitadinal mpe;ance
. wave, Cp 6 N
Specimen (10” kg/m’s)
materials Shear wave, Cs
6,260
Adherend | Al 5052 16.90
3,080
. 2,034
Adhesive | Ced. 1500 2.20
831
Couplant | Glycerin 1,880 2.40
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Fig. 2 Diagram of incident and reflected ultrasonic waves on
adhesive interfaces

Fig. 3 Typical mesh pattern of BEM modef
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Fig. 6 Ultrasonic waveform from interfacial crack of
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