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Multi-scale Modeling for Celluar Solids with Frame Element
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We here introduce the displacement field of frame structures into the micro-scale problem in the
multi-scale homogenization and develop its formulation within linear problems. The micro-scale
structure is naturally modeled by the same mechanical model as that of the original macro-scale
structure. However, considering computational efficiency especially for the nonlinear homoge-
nization involving bifurcation, it is rational to discretize the microstructures which consist of thin
walls like cellular solids by thin-walled structural elements, e.g. frame or shell elements. Some
difficulties in the modeling of the cellular microstructure by the frame elements are manifested
from several numerical examples provided here and are overcome by examining the characteristic
function obtained for some cellular solids in detail.
Key Words : multi-scale modeling, cellular solids, frame element, homogenization method
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EAKERMTIZAN I E09N 5. Ko T, MEHIZE
DEEBEINTNWBI L2, 9%, BEEICHT
BASRARFNBEEEIND.

6. HHUIC

AEIER D ELEITH U R SHERET IV OB
AarBME L, HELEIBWTEMNSHMEBEI
LT, BEHETNOEMGEEALERLETO .
JOREICBHEREZERATAI &L, BRh3BREDF
FEOHABHOETULMZWN, BRI TRESAREI
WigkEdRE LIZEIFIN S, HELEIIBITSIS
OREETIE, FOEMBETIIICEL TEHERZROERAD
BIZIEEANBEERZ I EEHSMILE.

FEOMBESIZIHL, BESMBERIIDWTERTS
ZETEMBEATRIOEROZE R EEERLILHEA
{EMEEROWIESHEERELE. COWEHEEAT
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