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Elastic Analysis of Honeycomb Materials Considering
Cell Size and Cell Wall Thickness

Hyoungu-Gu Kim* , Nak-Sam Choi**
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ABSTRACT

Honeycomb sandwich composite structures have been widely used in aircraft and military industry because of light
weight and high stiffness. Accurate mechanical properties of honeycomb materials are needed for analysis of sandwich
composites. In this study, theoretical formula for elastic modulus of honeycomb materials was established considering
bending and axial deformations of their walls. Finite-element analysis results were compared with theoretical ones of
the longitudinal and transverse moduli of honeycomb materials. Consequently, the mechanical properties of honeycomb
materials could be analytically predicted.
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Fig. 1 Unit cell of honeycomb & boundary
Conditions
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Fig. 2 Longitudinal and transverse deformation of unit
cell simulated by theoretical analysis
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Fig. 3 Deformation configuration of honeycomb
materials in the longitudinal and transverse directions
simulated by FEM
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Fig. 5 Load-displacement for longitudinal direction in
AL1/8-5052-0015 and AL1/4-5052-0015
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Fig. 6 Longitudinal effective Young’s modulus(E.q)
increasing number of cell

Table. 1 Results of mechanical properties calculated

by theory and FEM.
Mechanical Effective Young’s Effective Young's Poisson’s ratio(v)
Property | Modulus(E) MPa | Modulus(E,) MPa vi=vy
Material FEM | Theory | FEM | Theory | FEM | Theory
ALY8-5052-0015 | 1.491 [ 1.453 | 1.488 | 1.454 | 0.995 | 0.097
ALV4-5052-0015 | 0.186 | 0.182 | 0.186 | 0.180 | 0.996 | 0.999
AL1/4-5052-.003 1.488 | 1.458 | 1.491 | 1.443 | 0.904 | 0.997
AL3/4-5052-.003 0.0537 | 0.0538 | 0.0541 | 0.0537 { 0.998 | 0.999
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