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COSSERAT (POLAR)COSSERAT (POLAR)

MICROSTRETCHMICROSTRETCH MICROMORPHICMICROMORPHIC

tangent strain measuretangent strain measure
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Kinematic theoremsKinematic theorems

The The strain measure strain measure in in Cosserat materials is Cosserat materials is REDUNDANTREDUNDANT!!

Finite Finite strain measurestrain measure

Essential requirementsEssential requirements

consistencyconsistency

nonredundancynonredundancy
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FutureFuture  DevelopmentsDevelopments

The The strain measure for Cosserat materials is redundantstrain measure for Cosserat materials is redundant. . Moreover anyMoreover any

attempt to attempt to eliminate eliminate this unsound feature causes this unsound feature causes the modelthe model  to collapseto collapse

into into the standardthe standard  Cauchy Cauchy material.material.

Applications Applications ofof  Cosserat-type materialsCosserat-type materials::

••  CholestericCholesteric liquid cristals  liquid cristals ((inextensible directed rodlike moleculesinextensible directed rodlike molecules););

••  NematicNematic liquid cristals  liquid cristals ((inextensible undirected rodlike moleculesinextensible undirected rodlike molecules););

••  Void elasticityVoid elasticity: : change change of volume of volume fraction as homothetic strainfraction as homothetic strain

    ((Cowin Cowin 1983). The 1983). The change change of volumeof volume  fraction fraction cancan  be interpreted asbe interpreted as

    aa  dilatation dilatation of the of the points points in the continuum;in the continuum;

••  ShellShell  modelsmodels with drilling rotations with drilling rotations;;

••  etcetc……


