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Buckling and Postbuckling Behavior of Composite Laminated
Cylindrical Panels under Uniform Axial Compression

Jin-Hwe Kweon* and Chang-Sun Hong*

ABSTRACT

An experimental and analytical study is conducted to investigate the buckling and
postbuckling behaviors of [0/ 6/90]: composite laminated cylindrical panels with vari-
ous fiber angles and panel widths. In the experiments, buckling and postbuckling loads are
obtained from the load versus end-shortening curves and the rate of load recovery is
determined. For the analyses, the nonlinear finite element program, JSHELL, and the
ANSYS are utilized. The experimental results are discussed and compared with the
analytical results. The buckling loads obtained by the experiments are in good agreement
with the buckling loads expected by JSHELL in which the initial imperfections of the

composite panels are implemented.
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Fig. 1 Steel mold and aluminum cover.
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Fig. 2 Panel autoclave curing set-up for
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r x,u W,x—W,y-O
OA [04/90]s 1.047 | 0.89 | 150.3 =Y Z
17 1t
o8B 0.89 | 149.0 o "
CC " " 0.89 149.0
30A [0/+30/90 " I V==Y
4 Is 0.90 150.1 L ow,,=0 W=
45A [0/+45/90]s " 0.88 150.0
458 " " 0.88 149.7 \ _}
n H e ]
45C ! 0.89 149.2 d .«{ veyw=0) 6
45D u " 0.92 | 150.1 W,x =W,y =0
0.262A [0/:80/90)s | 0.262 | 0.89 | 150.0 L=r=150mm
i -
0.2628 ! 0.90 | 150.1 Fig. 4 Specimen geometry and boundary
0.262C " " 0.88 | 150.2 conditions.
0.524A " 0.524 0.91 149.8
0.524B " " 0.92 149.6
0.524C " " 0.81 | 149.6 Tightening Bolt Specimen
BOA(1.047A) " 1.047 0.90 150.4
60B(1.047B) " " 0.93 | 149.4 Knife Edge
60C(1.047C) " " 0.90 149.0
20A [0/905]s " 0.92 148.2
308 " " 0.90 149.4
30C " " 0.89 149.7
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Fig. 8 Fixture for fixed boundary condition
at curved edge.

Fig. 7 Set-up of fixtures for buckling test
of cylindrical panel.
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Table 2. Engineering constants of HFG gra-
phite/epoxy composite
E1n 130 (GPa)
E22=Eas 10.0 {GPa)
G,2=CG13 4.85 (GPa)
Gza 3.62 (GPa)
Vi25Vi3 0.31
Va3 0.52
Table 3. Finite element mesh divisions for
each panel width
d/L 0,262 0.524 1.047
Mesh Division* 3x10 5x10 10x10

* 1 Number of lateral elements x longitudinal
elements
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