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Study on Structural Analysis of DCB Specimen Bonded with
Aluminum Foam Composite
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Abstract In this study, the fracture behaviour of DCB(double cantilever beam) specimen with aluminum foam
composite materials is analyzed by simulation. The used model is 3D configuration on the basis of British
industrial standard and ISO international standard. As the thickness of model is increased, the length of
propagated crack is increased and the load becomes higher. The analysis result obtained by this study can be
applied at the practical composite structure bonded with aluminum foam materials. The fracture behaviour is
analyzed and the mechanical property can be understood.
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[Fig. 1] Modelling drawing
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[a3 2] fetes =g
[Fig. 2] Finite element model
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[Table 1] Property of materials

Property Al-SAF40
Density(kg/m®) 400
Young’s modulus(MPa) 2,374
Poisson’s ratio 0.29
Yield strength(MPa) 1.8
Shear strength(MPa) 0.92
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[Fig. 3] Boundary condition
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B: Transient Structural
Equialent Stress
Type Equivalent (von-Mises) Stress
unit MPa

2

46,09 Max
40969
35808
30727
25606
20485
15363
10242

51213
000023655 Min

(a) Thickness of 15mm

B: Transient Structural
Equivalent Stress

Type: Equialent (von-ises) Stress
Time: 20

30,622 Max
35.397

00024337 Min

(b) Thickness of 20mm

B: Transient Structural
Equivalent Sress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 20

28678 Max
4227
57.861
52453

54105
00020946 Min

(c) Thickness of 25mm

B: Transient Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 20

46.154 Max
41.028
25.002
20777
25.65L
20.525
15.399
10.274
5148
002225 Min

(d) Thickness of 30mm
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B: Transient Structural
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: MPa

Time: 20 (a) Thickness of 15mm
46.918 Max
P
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0.12518 Min
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Type: Pressure
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+9.3162 Min

(f) Thickness of 40mm
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[Fig. 4] Contour of equivalent stress at the elapsed time (b) Thickness of 20mm
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(d) Thickness of 30mm
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Time: 20
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[Fig. 5] Graph of equivalent stress due to time

(e) Thickness of 35mm
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B: Transient Structural
Pressure

Type: Pressure

Unit MPa

Time: 20

0.2181 Max
7.0867
49554
2824
060267
14387
357

57014
-7.8327

-9.9641 Min

(f) Thickness of 40mm
[O2 6] 20% 9] g SuA
[Fig. 6] Contour of pressure at the elapsed time of 20 sec.
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B: Transient Structural
Sliding Distance

Type: Sliding Distance
unit: rm

Time: 20

010695 Max
0095065
0083182
0071299
0059416
0047533

27657e-8 Min

(a) Thickness of 15mm

B: Transient Structural
Sliding Distance

Type: Sliding Distance
unit: mim

Time: 20

0.12018 Max
010683
0.093476
0.080122
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0.040061
0026707
0013354
2.7275e-8 Min

B: Transiont Structural
Sliding Distance

Type Sliding Distance
Unit: mm
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B: Transient Structural
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Unit mm

Time: 20

0.067635 Max
0.06012
0052605
0.04509
0037575
003006
0022545
001503
0007515
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B: Transient Structural
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Type: Sliding Distance
Unit: mm
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0.0068666
5.9931e-8 Min

B: Transient Structural
Sliding Distance

Type: Sliding Distance
unit: mm

Time: 20

0057659 Max
0051253
0044846
003844
0032033
0025626
001922
0012813
0.0064066
261280-8 Min
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[Fig. 8] Contour of sliding distance at the elapsed time of
20 sec.
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