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A Fracture Study on the Bonded DCB Specimen of the Mode lll Type with
Aluminum Foam

Jung-Ho Lee*, Jae-Ung Cho**’, Seong-Sik Cheon***

ABSTRACT: In this study, the static analysis and experiment were carried out on DCB specimens manufactured with
aluminum foam in order to investigate the fracture toughness at the adhesive joint of the structure bonded with
adhesive. In case of static analysis, all specimen models were shown to have the maximum reaction force when the
forced displacement proceeded as much as 5 mm. The maximum reaction forces became 0.25 kN, 0.28 kN and 0.5 kN
respectively in cases of specimen thicknesses of 35mm, 45mm and 55mm. Two specimens in case of static
experiment were selected to verify these analysis results. The maximum reaction forces were shown when the forced
displacement proceeded as much as 5 to 6 mm. The maximum reaction forces became 0.22 kN and 0.3 kN respectively
in cases of specimen thicknesses of 35 mm and 45 mm. By comparing the derived results, it could be shown that
there was not much difference between the data of analyses and experiments. Therefore, It is inferred that the study
data can be secured with only analysis by no extra experimental procedure. It is thought that the mechanical
properties at the structure bonded of DCB with the type of mode III can be analyzed systematically.
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Fig. 2. Boundary conditions for simulation analysis

Fig. 3. Mesh of model for simulation analysis
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Table 1. Numbers of nodes and elements of specimen models

sngiﬁllzze:cj)iel Nodes Elements
35 mm 10962 2070
45 mm 13061 2526
55 mm 16841 3352
Table 2. Material property
Property Al-SAF40
Density (kg/m’) 400
Young’s modulus (GPa) 2.374
Poisson’s ratio 0.29
Yield strength (GPa) 1.8
Shear strength (GPa) 0.92
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Fig. 4. Graph of reaction force due to forced displacement at
static analysis (Thickness of specimen is 35 mm)
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Fig. 5. Change of the equivalent stress according to the prog-
ress of forced displacement (Thickness of specimen is
35 mm)
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Fig. 6. Stress of the bonded interface at the maximum reaction
force (Thickness of specimen is 35 mm)
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Fig. 7. Graph of reaction force due to forced displacement at
static analysis (Thickness of specimen is 45 mm)
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Fig. 8. Change of the equivalent stress according to the progress
of forced displacement (Thickness of specimen is 45 mm)
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Fig. 9. Stress of the bonded interface at the maximum reaction
force (Thickness of specimen is 45 mm)
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Fig. 10. Graph of reaction force due to forced displacement at
static experiment (Thickness of specimen is 55 mm)
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Fig. 11. Change of the equivalent stress according to the prog-
ress of forced displacement (Thickness of specimen is
55 mm)
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Fig. 12. Stress of the bonded interface at the maximum reac-
tion force (Thickness of specimen is 55 mm)
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Fig. 13. Conditions for static experiment

Table 3. Experimental conditions for static experiment

Thickness of specimen model Forced displacement
35 mm 3 mm/min
45 mm 3 mm/min
55 mm 3 mm/min

Thickness 35mm(Simul§tion)
Thickness 35mm(Experiment)

0.20 1
0.15 1

0.10 4

Reaction force (kN)

0.05 4

0.00
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Fig. 14. Comparison between analysis and experimental data
(Thickness of specimen is 35 mm)
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f: Thickness 45mm (Experiment)
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Fig. 15. Comparison between analysis and experimental data
(Thickness of specimen is 45 mm)
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