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STEP-BY-STEP SIMPLIFICATION OF THE MICROPOLAR ELASTICITY
THEORY TO THE COUPLE-STRESS AND CLASSICAL ELASTICITY
THEORIES
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SUMMARY AND CONCLUSIONS

The controversial nature of the well-developed theory of mi-
cropolar elasticity is a drawback for this more elaborate and com-
prehensive material model. This controversy is mainly about the
relationships between the micropolar elasticity theory and the
classical elasticity theory and their corresponding material elas-
tic constants. To be specific , the micropolar elastic model with
zero micropolar elastic constants including a zero couple modu-
lus K, which is traditionally known to coincide with the classical
elastic model, bears (physical) difficulties [8].

One should note that the micropolar couple modulus k de-
termines the strength of coupling between the displacement and
local rotation fields [14]. Though, simplifying the micropolar

elasticity for the case k¥ = 0 is more straightforward, this cor-
responds to a decoupling of the rotational and translational de-
grees of freedom (DOFs) [15]. Therefore, a micropolar elasticity
model with k¥ = 0 corresponds to an elastic continuum in which
the constitutive particles or cells are free to rotate and indeed in
the presence of a volume moment rotate infinitely (a singularity
occurs in the presence of a volume moment).
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