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Abstract

In the design of laminated composite plates and stiffened laminated composite panels with stiffeners
considering buckling, it is needed to understand and study the buckling and postbuckling behaviors of
them because buckling always does not mean the ultimate failure of structure. In this study, the
effects of lamination mechanism, fiber orientation angle and stacking sequence, etc. on the buckling and
postbuckling behaviors of laminated composite plates and stiffened laminated composite panels are
analysed systematically using finite element method and the characteristics of buckling and postbuckling
behaviors due to each variable are analysed.

Keywords : Buckling, Postbucdkling Behavior, Laminated Composite Plate, Stiffened Laminated Composite
Panel, Fiber Orientation Angle, Stacking Sequence
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Fig. 1 Geometry of stiffened panel
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Table 1 Mesh types for stiffened panel

Element of skin Element of
plate stiffener
Mesh 1 10%X6 10X3
Mesh 2 12x8 12x3
Mesh 3 15%10 15%3
Mesh 4 20x14 20X 3
Mesh [ 15x10 15x1
Mesh I 15%10 15%2
Mesh M 15%10 15X 3
Mesh IV 15%10 15x4
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Fig. 2 Load-deflection curves due to
number of elements of skin plate
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Fig. 3 Lcoad-deflection curves due to num-
ber of elements of stiffener

Fig. 4 Finite element mesh for stiffened panel
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Fig. b Buckling stresses of stiffened
isotropic panels
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Fig. 6 Load-deflection curves of stif-
fened isotropic panels due to
stiffener height (ts/tsx=1.8)
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Fig. 7 Buckling mode shape of stiffened
isotropic panel
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Fig. 8 Load-deflection curves of stiffened
isotropic panels due to stiffener
thickness (d/b1=0.2)
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Fig. 9 Geometry of laminated composite plate
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Fig. 10 Load-deflection curves of cross-
ply plates
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Fig. 11 Load-deflection curves of quasi-
isotropic plates
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Fig. 12 Load-deflection curves of angle-
ply plates (Effect of fiber orientation
angle)
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Fig. 13 Load-deflection curves of angle-
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Fig. 14 Buckling stresses of laminated
composite plates
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Fig. 16 Load-deflection curves of lami-
nated composite plates (Effect
of stacking sequence)
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Fig. 17 Load-deflection curves of stif-
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(Effect of stacking sequence of
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