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Abstract

Advanced composite materials including those using carbon fiber reinforced plastic (CFRP) are being
increasingly used in engineering applications including aerospace, mechanical, marine and automotive
engineering because they offer excellent properties such as high specific strength and specific stiffness. Many
researchers have examined the post-buckling behaviors of thin laminated plates under uniaxial compression, but
few have examined the secondary buckling phenomenon for a thin laminated plate that occurs as the load is
increased further. In this paper, the second variation of total potential energy is used to determine the stability
condition of carbon-epoxy symmetrically laminated plates with initial deflection under biaxial compressive loads
that are simply supported along four edges. The necessity of secondary buckling is proven analytically, and the
effects of various factors including lamination constitution, biaxial compressive loads ratio and initial deflection
are clarified.
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Fig.1 Configuration and coordinates of symmetrically laminated

plates with initial deflection under biaxial compressive loads.
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Fig.3 Relationship between K and ¢, of symmetrically
laminated plates with initial deflection, lamination

Fig.4 Relationship between K and ¢, of symmetrically
laminated plates with initial deflection, lamination
constitution [0/90/=45], number of layers N=48

at biaxial compressive loads ratio k,=0, 0.5 and 1.0.

constitution [ £45/0/90], number of layers N=48

at biaxial compressive loads ratio k£,=0, 0.5 and 1.0.
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Fig.5 Relation between secondary buckling K and number of layers, 8M at initial deflection ¢;=0.10, ¢,;=0.00

and biaxial compressive loads ratio £,=0.0, 0.5 and 1.0.
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