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Convergence Study on Damage of the Bonded Part at TDCB Structure
with the Laminate Angle Manufactured with CFRP
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Abstract In this study, CFRP was manufactured with the laminate angle of 45°. The specimen of TDCB bonded
with the adhesive for structure was designed by CATIA and the analysis was progressed by using the finite element
analysis program of ANSYS. This study model was designed on the basis of British industry and ISO standard and
the configuration factor(m) was established with variable according to the angle of model configuration. As the study
result of this paper, the maximum deformations at the specimens with the tapered angles of 4° and 8° become most
as 12.628 mm and least as 12.352mm respectively. Also, the maximum equivalent stresses at the specimens with
the tapered angles of 6° and 8° become most as 9210.3 MPa and least as 4800.5 MPa respectively. The damage
data of TDCB structure with the laminate angle which was manufactured with CFRP could be secured through this
study result. As the damage data of TDCB structure bonded with CFRP 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.
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Fig. 2. Study model and analysis condition

Table 1. Material property of CFRP

Material Unidirectional Type CFRP
Density(kg/m°) 157

1.32x10%(X)

Young's Modulus (MPa) 8980(Y)
8980(2)

0.3(XY)

Poisson’s Ratio 0.74(Y2)
0.3(X2)

1440(X)

Yield Strength (MPa) 51.72(Y)
51.72(2)
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B: Static Structural
Tatal Deformation
Type: Total Deformation
Unit: mrm

Time: 10

12628 Max
11.262
9.8952
8.5286
7162
5.7954
4.4288
3.0622
1.8956
0.32898 Min

(@) Model 1(Tapered angle: 4°)

B: Static Structural
Tatal Deformation
Type: Total Deformation
Unit: mrm

Time: 10

12628 Max
11.262
9.8952
8.5286
7162
5.7954
4.4288
3.0622
1.8956
0.32898 Min

(b) Model 2(Tapered angle: 6°)
F: Static Structural
Total Deformation
Type: Total Deformation
unit: mrm
Time: 10

12.352 Max
11.012
9.6724
83328
©6.9929
5.6532
4.3134
29737
1.634
0.29425 Min

(c) Model 3(Tapered angle: 8°)

H: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm

Time: 20

11.815 Max
10529
02424
7.9561
56699
53838
4.0974
28111
15248
0.23858 Min

(d) Model 4(Tapered angle: 10°)
Fig. 3. Total deformations of TDCB specimens at
models 1, 2, 3, 4
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B: Static Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress - Top/Bottom - Layer O
Unit: MPa
Time: 10

4540.3 Max
43914

I 425
32036
27447
21958
18469

1098
549.08
0.17585 Min

(a) Model 1(Tapered angle: 4°)

D: Static Structural
Equivalent Stress

Type: Equivalent (won-Mises) Stress - Top/Bottorn - Layer O
Unit: MPa
Time: 10

9210.3 Max
8187
71838
6140.3
5117
4093.8
30703
2047
1023.8
0.299 Min

(b) Model 2(Tapered angle: 6°)

F: Static Structural
Equivalent Stress

Type: Equivalent (won-Mises) Stress - Top/Bottom - Layer O
Unit: MPa
Time: 10

4800.5 Max
42671
37338
32004

2667

2133.7
18003
10669
53356
0.18895 Min

(c) Model 3(Tapered angle: 8°)

H: Static Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress - Top/Bottomn - Layer O
Unit: MPa
Time: 20

8558 Max
76071
B656.3
57054
4754.5
3803.7
28528
1801.9
951.07
0.20957 Min

(d) Model 4(Tapered angle: 10°)

Fig. 4. Equivalent stresses of TDCB specimens at
models 1, 2, 3, 4
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