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ABSTRACT

Formulation of limit state criteria derived on
micromechanical analysis for open-cell aniso-
tropic media modeled as periodic beam structure
IS presented. Linear response and material
strength from macroscopic perspective s

described by energy based constitutive model.

PROBLEM DEFINITION

e multiscale modeling

e formulation for equivalent continuum

Rychlewski criterion
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METHOD of structural mechanics

Framework of micromechanical analysis

e representative unit cell - kinematics

e mechanical model Timoshenko beam

o stress tensor definition

o stiffness tensor: Kelvin moduli and eigenstates

e Mmicro-macro transition

Kinematics Timoshenko beam model
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Stress definition for equivalent continuum
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LIMIT STATES

cellular material

skeleton

the limit states « limit elastic
in the skeleton eigenstates
are calculated
with the use of
Huber criterion
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RESULTS

eigenvalues A =A(s, s ,H,LA,..)
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DISTRIBUTION OF ENERGY LIMITS
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edependence on microstructure parameters
emodelling possibilities

EXPERIMENTAL VERIFICATION
OF ENERGY CRITERION
tension-compression tests in xy plane
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CONCLUSION

ecffective model of elastic behaviour and limit
state of open-cell microstructures is proposed

esuch an approach can be used for each type of
(micro)structure (topology and morphology)

ethe presented analysis can be extended for:

nonlinear elasticity

plastic analysis of struts (plastic hinges)
failure analysis

different models (plate model)

e theoretical background for experiment is given
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