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ABSTRACT

Modern mechatronic systems are focusing on minimizing size, active vibration control and low
energy consumption [1]. To improve performance of mechatronic systems, new materials and
technologies are developed - one of them, which found broad application usage is Functionally
graded material (FGM). Connection of FGM with piezoelectric materials [2] is very attractive
combination of material composition, which can improve functionality of the system.

The paper deals with finite beam element with piezoelectric layers and functionally graded ma-
terial of core. In the paper homogenization of FGM material properties and homogenization of
core and piezoelectric layers is presented [3]. In the process of homogenization direct integration
method and multilayer method is used. There is also presented the derivation of individual
submatrices of local stiffness and mass matrix, where concept of transfer constants is used.
Functionality of new FGM finite beam with piezoelectric layers is presented by numerical exper-
iments. Static, harmonic and full transient piezoelectric analysis of FGM beams with piezolayers
is presented. In individual examples, different electric and structural boundary conditions are
considered. The influence of the boundary conditions on system performance are investigated.
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