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Abstract

The aim of this project is to investigate the stress occurring
in unit cell of cellular structures by Finite Element Method.
Cellular structures are the basic form of materials which are

widely used in many engineering applications. Cellular structures

are considered to be many unit cells pack together in complex

arrangement. By using computer aided design (CAD), 3
dimensional structures of simple cubic (SC), body centered cubic
(BCC) and reinforced body centered cubic (RBCC) are first
modeled in range of 80-90% of porosity (@). Material applied to
those structures is Photopolymer e — shell100 for Perfactory® and
is considered to be homogeneous and linear-elastic. Finite
Element Method is then employed to those structures for
numerical simulation in order to get better understanding about
stress occurring in unit cells while being loaded under
compression. It is shown from this study that the unit cell of
simple cubic (SC) has the most strength.
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2.2 Euler’s law: faces, edges and vertices [2]
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Diameter (mm.)
Porosity (%)

SC BCC RBCC
80 0.567 0.456 0.419
82 0.535 0.430 0.395
84 0.501 0.402 0.370
86 0.465 0.372 0.344
88 0.427 0.342 0.316
90 0.387 0.310 0.282
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Young’s modulus 2.5 GPa
Poisson’s ratio 0.3
Yield stress 40 MPa
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