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Electro-elastic interactions in solids are often modeled by continuum theories where mechanical 

displacement and polarization are involved in a set of balance equations and constitutive 

assumptions (see [1]). Application of these theories to dielectrics is the basis of current 

phenomenological approaches to ferroelectricity, piezoelectricity and flexoelectricity. 

The recent developments of materials where these effects could be enhanced or controlled, has 

renewed the interest toward microcontinuum theories where additional degrees of freedom are 

introduced to represent an internal structure. Some original formulations pertaining to elasticity 

[2] have been extended to electromagnetic interactions accounting for polarization and 

magnetization in the constitutive equations [3].  

We show that a consistent dielectric model can be derived from the classical micromorphic 

continuum theory of elastic solids, introducing electric dipole and quadrupole via the charge 

microdensity [4]. As an alternative to the classical extension to electro-magneto-elastic continua 

[3], polarization does not necessarily play the role of a constitutive variable. Dipole and 

quadrupole satisfy suitable evolution equations and, in the linear case, can be represented via 

strain and microstrain measures.  

This allows to obtain a microcontinuum model of ferroelectricity [5] and, in particular, its 

micropolar version. As a consequence, piezoelectric and flexoelectric effects turn out to be 

expressed in terms of the electric quadrupole. The application to simple problems can also bear 

evidence of size effects [6,7].   
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