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A Study on Fracture Property of Adhesive Interface at Tapered Double
Cantilever Beam with Inhomogeneous Composite Material due to
Loading Conditions of In-plane and Out-plane

Jung-Ho Lee*, Jae-Won Kim*, Seong-Sik Cheon**, Jae-Ung Cho**'

ABSTRACT: At the engineering and industrial areas, the lightweight composite material has been substituted with the
metals, such as steel at the structural parts. This composite material has been applied by the adhesive bonding
method, as well as the joint methods with rivets, welds or bolts and nuts. The study on the strength characteristics of
adhesive interface is necessarily required in order to apply the method to composite materials. CFRP specimens as the
fiber reinforced plastic composites were manufactured easily and this study was carried out. The static experiments
were performed under the loading conditions of in-plane and out-plane shears with the inhomogeneous composite
TDCB specimens with CFRP, aluminum (Al6061), and aluminum foam (Al-foam). Through the result of this study,
the durability on the inhomogeneous composite structure with adhesive interface was investigated by examining the
fracture characteristic and the point in time.
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(a) In-plane shear (b) Out-plane shear

Fig. 1. Loading conditions of in-plane and out-plane
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Fig. 2. Specimen specification of tapered double cantilever
beam
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Table 1. Material properties of CFRP, Al6061, Al-foam

Material CFRP Al6061 Al-foam
Density 1,760 kg/m? | 2,700 kg/m® | 400 kg/m’
Young’s Modulus 135,000 MPa| 68,900 MPa | 4,000 MPa
Poisson’s Ratio 0.1 0.33 0.35
Bulk Modulus 56,250 MPa | 67,549 MPa | 4444.4 MPa
Tensile Yield Strength 187 MPa 1.6 MPa
Tensile Ultimate Strength| 1,860 MPa 328 MPa 1.9 MPa

Table 2. Material properties of PARTITE 7420 methacrylate struc-

tural adhesive

PARTITE 7420 methacrylate structural adhesive

Breaking strength

13~16.5 MPa

Elongation rate

110~130%

3\ | Forced displacement
2mm/min

(b) Out-plane load(Mode I)

Fig. 3. Experimental conditions of TDCB specimens
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Table 3. Comparison of maximum adhesive peeling loads for
tapered double cantilever beam(Mode I)

Displacement(mm) Maxin.lum adhesive
peeling load(N)
CFRP-Al6061 1.1 2,200
CFRP-Al foam 1.1 950
Al6061-Al foam 0.7 1,100
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