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Abstract : In this study, concerns the crashworthiness of the widely used vehicle structure, square thin-walled tubes,
which are excellent on the point of the energy absorbing capacity. An experimental investigation was carried out to
study the energy absorption characteristics of thin-walled square tubes subjected to dynamic crushing by axial loading
to develop the optimum structural members. The impact velocity was tested in the rage 4.698 ~8.2m/s. To efficiently
review the collapse characteristics of these sections, the simulation have been carried out using explicit FEM package,
LS-DYNA. The solutions compared with results the impact collapse experiment. Here, the controller are introduced to
improve and control the absorbed energy of thin-walled square tubes in this paper. To predict and control the energy
absorption, we designed it in consideration to the it's influence, height, thickness, wide ratio in this study. When the
controller used, the experimental results of crushing of square tubes controlled by the controller's elements showed a
good candidate for a controllable energy absorption capability in impact axial crushing.
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Table 1 Dimensions of the specimen for square tubes
D 34 454 08 10 (‘N (1, C2)
I

Dynamic

[34 : the width(mm)
44 : the width(mm)
154 : the width(mm)

[08 : thickness(0.8mm)
110 : thickness(1.0mm)

CN: non-controller
C1:t20 h20
C2:120 h10

Table 2 Definition of the specimen number

Specimen | Axial length | Inner width | Thicknesst| Width ratio
1D L (mm) W (mm) (mm) W
D3408 200 34 0.8 0.024
D3410 200 34 1.0 0.029
D4408 200 44 0.8 0.018
D4410 200 44 1.0 0.023
D5408 200 54 0.8 0.015
D5410 200 54 1.0 0.019
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photo. 1 Impact testing setup for crushing
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Fig. 5 Boundary condition of impact collapse
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