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Detection of Interface Crack Using Ultrasonic Method
in Adhesively Bonded Joints
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Abstract

It is well recognized that the ultrasonic method is one of the most common and reliable
nondestructive 1esting(NDT) methods for the quantitative estimation of defects in welded structures.
However, NDT techniques applying for adhesively bonded joints have not been clearly established yet.
In this paper, the detection of interface crack by the ultrasonic method was applied for the
measurement of interface crack length in the adhesively bonded joints of double-cantilever beam(DCB).
The optimum condition of transmission coefficients and experimental accuracy by the ultrasonic method
in the adhesively bonded joints have been investigated. The experimental values are in good agreement
with the computed results by boundary element method(BEM) and Ripling's equation.
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Table 1 Type of adhesively bonded DCB specimen

Adherend
Specimen ) e 5 Adhesive
Type 1 Aluminum | Aluminum | Cemedine
Type 2 Acryl Acryl 1500

Table 2 Material properties of adherends and

adhesive
Material .
. Density | Young's | Poisson's
properties .
. o modulus ratio
Specimen 3 3
. (10°kg/m”) | E(GPa) v
materials
Acryl 1.18 2.94 0.35
Adherend i | 270 | 6556 | 032
Adhesive | Ced 1500 1.07 2.06 0.40
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Table 3 Ultrasonic properties of adherends and

adhesive
Velocity(m/s)
Material | Impedance Longitudinal
properties Z wave Co
Specimen 10°%kg/m’
pe . ( g Shear wave Cs
materials
Acryl 3.20 2720
Adberend e : 1,460
- Alumi 16.90 8,260
m .
uminu 3,080
R 2,034
Adhesive | Ced 1500 2.20 a1
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