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Buckling Behavior of a Square Tube Structure

by Lateral Impact Load

K-H Yoon, K-N Song , H-S Kang

Key Words :  Square Tube Structure(A}Z} & 2 &), Lateral Impact Load(£ ™ %2 8}%), Buckling
Behavior(Z+2 E-/3), Impact Test(3 2 A) 9), Deformed Shape(*3 3 37

Abstract

The drop type impact test and finite element analysis are established for examining the buckling behavior
of a square tube under the lateral impact load. Based on these results, the effects by the boundary conditions
for supporting the structure are reviewed, which are as follows. One is pinned condition by screw; the other is
fixed by welding. The critical impact force and acceleration by test are nearly same between two cases.
However, the critical impact velocity of the pinned condition is higher than that of the fixed case. Therefore,
the dynamic buckling behavior of a pinned structure is better than the fixed condition in view of critical
impact velocity. These test and analysis results will be adaptable for predicting the dynamic structural
integrity of a tube structure not only the axial impact event but the lateral impact event.
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frequency domain of 50x50-L50 square tube at
the critical drop height 11.25” from impact test
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Fig. 4 Acceleration time history at the critical drop
height 11.25 inch from drop test
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Fig. 5 Acceleration as a function of initial drop height
of 50x50-L.50 square tube under pinned
boundary condition from impact test
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Fig. 6 Acceleration time history at the critical drop
height 10.75 inch from impact test
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Fig. 7 Acceleration as a function of initial drop height
of 50x50-L50 square tube under fixed boundary
condition from impact test

PR AAZD Wkl u}
F2542 Hotaly] dd 2ANEL Fd@
3}z 14 FANEEE @

O
o ol 2ANEEE 3162 g o3l
#L 7286.1 N oyt g e
E z7] dshEoly: 1075 AXU Aoz L}E}M
Hol} £24714559 Fole X

-
2z

e
i)
B
A
:Orl_,“
= ff
Lo
£
_Orl_!’
e
°
2
2
=
=
_O‘L
L
Lo

- 815 -



of Y ol AL 9% Znidy 24858
WA D A 22 AXE A AN e
AAZDE 27 3= Aol £33 2L uHez
AR R0l vld A0l tg Aol Avte
AL Y. oldg d4e feel Mg

%% Ao waste] gA welarl= A

Sc&gre Tube(50x50-L50)
STS304, t=1.0 mm

30+ o / \.
II Y \

40

—

O 20
[\ N
10 1
—o— pinned
- o- - fixed
0 J— . 1 1
9 10 11 12 13

d, (inch)

Fig. 8 Acceleration as a function of initial drop height
of 50x50-L50 square tube for various boundary
conditions from impact test
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Table 1 Material properties of stainless steel
Material Elastic Plastic
STS 304 | E:197.0GPa stress strain
259.0 0.0

292.0 0.0371
339.0 0.0660
395.0 0.1221
459.0 0.2100
518.0 0.3356
564.0 0.5113
590.0 0.6981
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conditions from FE analysis
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of a square tube for different boundary conditions
from FE analysis
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