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Tab.1 Explicit approximate formulas for effective stiffnesses of periodic honeycomb plate (0. 1<<h/1<<10)
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Study of effective stiffnesses of periodic honeycomb plate
with regular hexagonal unit cell

CAl  Yuan-wu, XU Liang, CHENG Geng-dong”

( Department of Engineering Mechanics, Dalian University of Technology, Dalian 116024, China )

Abstract: Using a new method of calculating effective stiffnesses of periodic plate structures, the
effective stiffnesses of hexagonal honeycomb plate are studied with various wall thicknesses and cell
heights varying in large extent. A series of explicit approximate formulas are given to estimate the
effective stiffnesses, and the results are verified. The new method can exactly realize asymptotic
homogenization method which is strict in theory, and is easy to implement as the representive volume
element (RVE) method. It is able to use different element types to model the honeycomb unit cell
according to its specific sizes and improve efficiency. At last, the accuracy of the explicit approximate
formulas, valid condition of the classical laminate theory and the influence of the Poisson's ratio are

discussed.

Key words: effective stiffness; honeycomb plate; asymptotic homogenization; finite element method;

laminate theory



