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ABSTRACT

Materials exhibiting electro-mechanically coupled bebax, such as electro-active polymers (EAP),
belong to the group of so-called smart materials. In paeicEEAP have the characteristic to undergo
large deformations while sustaining correspondinglydagtectrical loading. This property can be uti-
lized for actuators in electro-mechanical systems, adlfirauscles and so forth. First efforts modelling
EAP material can be found in [1][2].

In case of smaller structures however, it has been discowethe realm of pure mechanics that classi-
cal theories and experimental results open a gap which chridgged with so-called generalized contin-
uum theories. Specifically, size-scale effects are henatefést. These kind of physical phenomena can
be expected, if the size of the microscopic material camestits can not be considered to be negligible
small anymore compared to the structure’s overall dimassitn this context generalized continuum
formulations have been proven to account for the microstiral influence to the macroscopic mate-
rial response. Here, we want to adopt a generalized comtirframework [3][4] and extend it to also
encompass the electro-mechanically coupled behaviouABf Ehe approach introduces not only new
strain and stress measures but also a generalized eleetivamically coupled variational principle.
The formulation of the latter is straight forward, as thectlemechanical coupling is thought to be an
implicit part of the mechanical strain. The theory is congdieby Dirichlet boundary conditions for the
displacement field and its derivatives as well as the eteptiiential.

The proposed generalized continuum theory is based on th&davation of a micro- and a macro-

space which together span the generalized space. Herebmpastant aspect must be emphasized
that all quantities are defined in this generalized spach that the purely mechanical as well as the
electro-mechanical constitutive law is naturally implereal in the generalized continuum. This fact
bears the advantage that material information of the mépace, which is here only its geometrical
specifications, can automatically enter the constitutive |

For modelling purposes it has been found that the combmatith moving least square approximations
provides the flexibility in terms of continuity and consistg required by this approach.
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