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Abstract

In the field of plate and shell analysis, different theories have been presented in recent years,
which some of them have difficulties and defects. Carerra's unified formulation is a
comprehensive formulation which, in addition to solving these problems, has the ability to
model all these theories in addition to higher order theories in a unit form. In this article, the
Carerra's unified formulation has been extended using the modified couple stress theory for
the electro-mechanical analysis of multilayer sandwich microplates containing piezoelectric
materials at the micro scale. Unlike other plate theories, in this formulation, the variation of
the deflection along the thickness of plate is considered. In this research, the results of
deflection, in-plane stresses, out of plane stresses and electric potential for static bending of a
thick sandwich microplate containing piezoelectric layers with simple support boundary
conditions have been obtained. The results show that the extension of this formulation based
on the higher order theories e.g. modified stress couple theory can consider the size effect of
material at the micro and also nano scale. In addition, this new extended formulation can
analyze the extensibility along the thickness of plate and also the continuity between layers
with different properties for each type of thick multi-layer plate with or without
piezoelectricity, correctly.

Keywords: Carerra's uniform formulation, Modified couple stress theory, Piezoelectric, Micro
sandwich plate, Size effect
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