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Buckling Analysis of the Laminated Composite Box Tubes
W.J. Jun®, S.C. Kang*, J.S. Koo**

ABSTRACT

The buckling behavior of fiber reinforced composite box tubes is examined through
the finite element anaylsis. This paper presents a variety of buckling characteristics
of thin and thick box tubes according to geometric properties and fiber orientations.
The results of the very thin composite square tubes are equivalent to those of simply
supported plates as the metal tubes show. This vanishes for very thin tubes with shear
coupling terms(AwAz) and thick tubes.
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(a) Stable Collapse

(b) Unstable Coilapse

Fig. 1 Collapse Mode of Composite Box Tube
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Fig. 3 Finite Element Mode! of the Simply Supported Plate
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Table 1 Material Properties

Isotropic T300/5208
Thickness Tmm 0. 125mm/ply
E; 68.9GPa 181.0GPa
E; K 10.3GPa
Gi2'G2s°Gia 26.5GPa 7.17GPa
Viz 0.3 0.28
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Table 2 Buckling Load P.{(MPa) for Simply Supported Plate

Present ABAQUS Analyiic
Isotropic 24,7 T 24.9 24,9
[0/45/-45/90], 23.1 23.4 X
[0/18/-15/45], 13.9 13.8 X
[030/9010]s 1323.4 1342.6 X
[010/1510/-1510/4510s 1277.2 1292.5 X
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Fig. 4 Finite Element Model of Box Tube
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Fig. 8 Buckling Load vs. L/a Ratio

28 7elAE a/b=12 WY FRA FA =
[90/0]9) AZ4e Wt 2o viAe 4FE
Holed F3744L FA Ad¥ydes A

et WY R F48] Foiske 948
e R

Tube®] Zo] Lo] & v+ d&& HE3IA
t}t. L/agko] S7hgtel] we} a2l f2ner)
Hatshs AA & AEse] £ mel Hake A
olell Al £E4& FAsht AAX = SEAAR
o] #Eatea e FE ol Aol vl st

4!

flo
ix:':

IR
-+
pad
&
M
o
(e8]
2
2
i
N
o
o
>

Fig. 9 Comparison of Buckling Mode for Box
Tube and Plate in [0/45/-45/901,

Table 3 Buckling Load P.(MPa) for Composite
Box Tube and Plate

Box Tube Plate

Isotropic 24.5 24.7
[0/45/-45/90], 19.8 23.1
[0/15/-15/45], 12.4 13.9
[030/90101s 867.6 | 1323.4
[010/1B10/-1510/45101s 889.2 | 1277.2

Fig. 10 Comparison of Buckling Mode for Box
Tube and Plate in [0/15/-15/45],
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Fig. 11

Comparison of Buckling Mode for Box
Tube and Plate in [030/9010l.
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Fig. 12 Comparison of Buckling Mode for Box
Tube and Plate in [010/1510/-1510/
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