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Abstract As composite is the light weight material whose durability and mechanical property are more superior
than the existing general material. By taking notice of the composite with light weight, this study was about to
investigate the static fracture characteristic of the bonded CFRP structure jointed with adhesive. Also, CFRP double
cantilever beam with the variable of laminate angle was designed and the static fracture analysis was carried out.
The laminate angles of CFRP double cantilever beam designed for this study were 30°, 45° and 60° individually.
As the study result, the specimen with the laminate angle of 45° was shown to have the durability better than those
with the layer angles of 30° and 45°. It was checked that the specimen with the laminate angle of 30° had the
weakest durability among all specimens. The damage data of the bonded CFRP structure by laminate angle could
be secured through this study result. As the damage data of bonded interface obtained on the basis of this study
result are utilized, the esthetic sense can be shown by being grafted onto the machine or structure at real life.

Key Words : Convergence, DCB(Double cantilever beam) specimen, CFRP(Carbon fiber reinforced plastic),
Stacking angle, Equivalent stress
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Table 1. Material property of unidirectional carbon

Material Unidirectional carbon
Density(kg/m’) 157
Poisson’s Ratio XY 03
Poisson's Ratio XZ 0.74
Poisson's Ratio ZY 03
Shear Modulus XY(MPa) 5076.9
Shear Modulus XZ(MPa) 25805
Shear Modulus ZY(MPa) 5076.9
Young's Modulus XY(GPa) 1.32
Young's Modulus XZ(MPa) 8980
Young's Modulus ZY(MPa) 8980
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A:30
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

7401.6 Max
e579.2
57568
49344
4112
32806
2467.2
16448
2224
0.0012326 Min

Fig. 3. Equivalent stress of DCB specimen
(the stacking angle is 30°)

A:30
Total Deformation
Type: Total Deformation
unit: mim
Tirme: 1

4508 Max
4.0071
3.5063
3.0054
25045
2.0036
1.5027
1.0018
050088

0 Min

Fig. 4. Total deformation of DCB specimen
(the stacking angle is 30°)
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Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

4934.4 Max
43861
3837.0
32806
27413
21031
1644.8
10965
54827
000082176 Min

Fig. 5. Equivalent stress of DCB specimen
(the stacking angle is 45°)
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Fig. 9. Conditions of static fracture experiment

Fig. 7. Equivalent stress of DCB specimen
(the stacking angle is 60°)
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Fig. 10. Conditions of static fracture experiment
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