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Cellular materials such as honeycomb, foams and lattice have been widely used in many
modern engineering components owing to their superior mechanical properties per unit
mass. Over the decades, vast numbers of research papers regarding the mechanical prop-
erties of cellular materials have been published [1, 2, 3, 4, 5, 6]. Also, due to the recent
advanced manufacturing technology, the complicate porous structures can be fabricated
easily. The authors have been studied the mechanical properties of intact micro-lattice
core panel. The micro-lattice structures can be manufactured by using the selective laser
metal melting technology[7].

In this paper, the estimation of equivalent elastic moduli of inhomogeneous porous struc-
tures were proposed, and applied to some models such as sandwich panels, honeycomb
and lattice core with defects. In this proposed estimation, the displacement spread in a
material is assumed to be expressed by a simple hyperbolic function, and the theorem of
minimum potential strain energy with constraint is used for calculating the elastic moduli.
This estimation technique can be applied to not only the continuum materials but also
porous materials.
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