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Axial crush behaviors and buffer characteristics on box structures made of aluminum hollow extrusions
Masataka Tabata, Noriaki Okamoto,Hirosi Kushida (Shibaura Institute of Technology)
Takeshi Kawasaki, Takahisa Yamamoto (Hitachi, Ltd)

Railway vehicle has been required to achieve high safety in its collision. The development and study
of crashworthy structures which are able to absorb the kinetic energy are widely carried out in Europe
and the United States. This paper deals with the experimental and analytical study on the mechanism
of progressive buckling about aluminum hollow extrusions and box structures made of them, using
moiré topography and cutting-method of the test piece as well as explicit FEA.
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Fig.1 Aluminum hollow extrusion and box structure
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Fig.2 Configuration of the hollow extrusion
Table.1 Dimensions of the hollow extrusion
ti/p=ts/p| talp | Lip

Model name | p | Ak

BLP66_35 | 1 |0.530 0.038 0.026 | 3.03
Rl & 10.470 0.033 0.020 | 2.35
BLP85_40_B
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Fig.3 Experimental setup
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Table.2 Dimensions of box structure
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Fig.4 Load-displacement curves of hollow extrusion
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Fig.5 Deformation of face plate and cross
section of the hollow extrusion
“”, “¢”, “r” show face plate, connecting line, rib, each other
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Fig.6 Compressive loading device
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Fig.7 Load-displacement curves of box structures

with experiment and FEA
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Fig.8 Wrinkle mode by Moiré topography
Table.3 Wrinkle length of BXP66_35_05 and BXP85_40_05
lyi /0 1we /P | Lus /P 1ui /P | 15 /P
BXP66_35 05| 0.583 | 0.530 | 0.605 | 0.570 | 0.605
BXP85_40_05| 0.555 | 0.495 | 0.681 | 0.714
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Fig.9 Deformation of BXP85
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Fig.10 Shape of cross section and unit
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Figl3. Absorbed energy of box structure
with experiment and FEA
Table.4 Absorbed energy efficiency of experiment
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: f ?9‘*ﬁ ] 7 0.73 0.69 0.75 0.75
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Fig.11 Membrane stress of unit
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