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Impact Energy Absorption Characteristics for Metal and Composite Members
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Fig.1 Side Member with Parts of Vehicles
Front-End

Fig.2 Sequence of Deformed Side Member St-
ructure

Fig.3 Folding Mechanism



F,. = Critical Buckling Load
F.* Maximum Crushing Load
F, « Upper Crushing Load
F, = Middle Crushing Load
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Force F

Displacement &

Fig.4 Load-Deformation Curve of Box Beam

Fig.5 Model of Folding Mechanism of Metal
Box Beamn

]
1

LN

Fig.6 Deformation after Impact without Dart
and Bead
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a) Stable Collapse

b) Unstable Collapse

Fig.7 Collapse Behavior of Glass/Epoxy Fabric
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Table 1 Dimension of Square Specimen with
Variable Thickness
Lay- S t L Num-
Name| Y . t/S um
up | Dmmd L | Cmm] ber

GF4 [[0/90), | 2494 | 071 | 75 | 0029 | 3
GF6 | [0/90)s | 2502 | 1.02 | 75 0041 | 3
GF8 [[0/90],| 2505 | 1.35 | 75 | 0054 | 3
GF9 | [090]; | 2492 | 148 | 75 | 0059 | 3
GF12i[0/90]:| 2515 | 205 | 75 | 0082 [ 3
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Fig.8 Load-Deformation Curve according to Ne-
mber of Layer
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Table 2 Collapse Mode of Quasi-Static Crush Test

Load rate Initial Peak | Mean Crush | Mean Crush Collapse
Name | t/S

Cmny/s] Load[kg] Loadlkg] | Stress[MPa] Mode
GF4 | 0029 0.082 518 X Py Global Buckling
GF6 | 0041 0.082 990 49857 48 Local Buckling
GF8 | 0054 0.082 1905 951.13 69 Local Buckling
GF9 | 0.059 0.082 2352 1339.48 89 Local Buckling
GF12 | 0.082 0.082 3565 3212.90 153 Fracture
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Fig.10 Collapse Behavior according to Trigger
and Aspect Ratio
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Fig.11 Static and Dynamic Load/Energy vs. Di-
splacement
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Fig.12 Length of Collapse Lobe

Fig.13 Collapse Model of Composite Box

Beam

Table 3 Dimension of Rectangular Section with

Various Aspect Ratio Length, Thick-

ness
No | Specimen |almm] |b{mm] |Llmm]| Trigger
1| X1-2-B 50 50 100 | Bevel
2] XIi-3-B 50 50 150 | Bevel
3| X13T | 50 | 50 | 150 | Tulip
4] X1-3-N 50 50 150 No
5| X14-B 50 50 200 | Bevel
6| X1-5B 50 50 250 | Bevel
71 X2-2-B 67 33 100 | Bevel
8| X2-3B 67 33 150 | Bevel
9| X24-B 67 33 200 | Bevel
10 X25B 67 33 250 | Bevel
111 X32B 75 25 100 | Bevel
12| X3-3-B 75 25 150 | Bevel
13| X34-B 75 25 200 | Bevel
14| X3-5-B 75 25 250 | Bevel
15| Y14-B 50 50 200 | Bevel
16| Y24-B 67 33 200 | Bevel
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