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Subparametric Element Based on Partial-linear Layerwise Theory for the Analysis
of Orthotropic Laminate Composites
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Abstract

This paper presents the subparametric finite element model formulated by partial-linear layerwise theory for the analysis of
laminate composites. The proposed model is based on refined approximations of two dimensional plane for orthotropic thick laminate
plate as well as thin case. Three dimensional problem can be reduced to two dimensional case by assuming piecewise linear
variation of in-plane displacement and a constant value of out-of-plane displacement across the thickness. The integrals of
Legendre polynomials are chosen to define displacement fields and Gauss—Lobatto numerical integration is implemented in order to
directly obtain maximum values occurred at the nodal points of each layer without other extrapolation techniques. The validity and
characteristics of the proposed model have been tested by using orthotropic multilayered plate problem as compared to the values
available in the published references, In this study, the convergence test has been carried out to determine the optimal layer model
in terms of central deflection and stresses. Also, the distribution of displacements and stresses across the thickness has been
investigated as the number of layer is increased.

Keywords : subparametric FE model, orthotropic laminate plate, partial-linear layerwise theory
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