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Fig.1 Hybrid Beam
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Fig.2 Hybrid effect of the Hybrid Beam
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- Thickness of CFRP
1mm,2mm,3mm

Adhesive
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“ZEW-T5" [ Urethane] 20mm, 28mm, 36mm

Fig.3 Test secimen
Table.1 Combination of design factor

Mo. | CFRP | Thicknesslmm] | Width [mm] Adhesive
1 T700 1 36 Urethane
2 T700 2 25 High elongation
3 T7oo 3 20 High strength
4 k40 1 25 High elongation
5 kA4 2 20 High strength
5] M40 3 36 Urethane
7 T8O00 1 36 High strength
g T800 2 28 Urethane
=] TE00 3 20 Hizgh elongation
10| T700 1 20 High elongation
1] 7700 2 1] High strength
12 | T700 3 25 Urethane
13 kA4 1 20 Urethane
14 hAL 0 2 ] High elangation
15 40 3 25 High strength
16 | T&00 1 25 High strength
17 ] T800 2 20 Urethane
18 | T800 3 36 High elongation
Impactor
Mass: 100kg
Collision speed: 55km'h Belt for preventing

scattering

Hybrid impact beam |

Load cell & Supporting part (Jig) |

Fig.4  Outline of impact test
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Fig.6 Break of CFRP layer.
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Fig .7 Delamination of adhesion layer.
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Impactor: Rigid Body

Added Mass: 100kg
Initial Velocity : 55km/h
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CFRP:
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Aluminum Alloy :
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Fig.8 Analytical Model in FEM.
Table.2 Material properties of Al Alloy (Z6W-T5)

Young Poisson Proof Tensile Largest
Modulus ratio stress strength point

[GPa] [Gpal [Gpa] strain [75]

70GPa 0.33 0.445 0.480 945

Table.4 Material properties of CFRP

T4 99 s E| E‘
[Gpa]  [Gpa] [Gpa] [Gpa] [Gpa]

0.069 | 135 85 | 0.4
284 1.57 | 0.080 | 160 78 | 0.4
245 1.27 | 0.053 | 230 77 03

vi2

Table.3 Material properties of Adhesive

Type of adhesive | o | T | E[Gpa] | G [Gpal

[Gpa] | [Gpal
High Strength 003 | 0.025 3 1.15
High Elongation 0.013 | 0.013 0.36 0.138
Urethane 0.001 | 0.001 | 0.00001 | 0.0000038
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Fig.9 Comparison of Experiment results with

that of FEM.

Fig.10 Comparison of Experimental
Fracture mode with that of FEM.
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Fig.11 Comparison of Experiment results
with that of FEM.
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Fig.12 Comparison of Experimental
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Fig.13 Four shapes of Al cross-section.
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