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Abstract:

Lucrarea detaliaza stadiul actual in domeniul
sistemelor inteligente adecvate domeniului
autovhiculelor rutiere cu accent pe sistemele de
amortizare a vibrafiilor.

In  cadrul acestei lucrari fost subliniatd
importanta modelarii, simuldrii si obfinerii unui model
dinamic a unei structuri inteligente utilizate n scopul
amortizarii vibrafiilor. Au fost prezentate principalele
metode de obginere a unu astfel de model, util Tn cazul
implementarii, modelarii si simularii unui sistem de
control a unei structuri inteligente. S-a justificat metoda
aleasd, si anume analiza cu elemente finite precum si
particularitifile modelarii structurilor care au in
componenfa lor materiale piezoelectrice.

In vederea modelarii structura a fost modelatd in
doud moduri: realizarea modelului dintr-o singura
componentd — elementele piezoelectrice si structura
mecanica sunt integrate in acelasi model; modelarea
separata a structurii mecanice si a elementelor
piezoelectrice in vederea asamblarii acestora in
Matlab.

Validarea modelelor a fost realizata in urma
unei analize modale, atdt Th softul de analizd cu
elemente finite cat si in Matlab si compararea acestora.
Frecventele proprii ale modelelor obinute Th Matlab Tn
ambele cazuri au fost validate cu rezultatele ob finute Tn
programul de analiza cu element finit.

Modelul dinamic utilizat Tn acest studiu este
reprezentarea state-space a ecuafiei de miscare a
structurii inteligente Tn termini de deplasare nodala si
potential electric nodal. Pentru a demonstra eficienfa
metodei modelul state-space a fost utilizat intr-o tehnica
de amortizare pasiva cu circuit sunt.

Deasemenea in cadrul lucrarii a fost tratatd
problema legata de optimizarea amplasarii elementelor
piezoelectrice. Pentru amplasarea optimd a elementelor
piezo sau a traductoarelor (in cazul controlului activ) s-
a utilizat norma H2. Aceasta este utilizata cu succes
pentru controlul al structurilor de tip placa, fiind o
procedura este rapida de calcul cu o interpretare fizica
clara.

Cuvinte cheie: materiale piezoelectrice,
amortizarea vibrafilor, analiza cu elemente finite,
state-space.

This work details the current state in the field of
smart composite systems in the automotive domain
focusing on vibration damping systems.

In this work it was highlighted the importance of
modelling, simulation and to obtain a dynamic model of
the smart structure. There was presented the principals
methods of obtaining of a such model useful for
implementation, modeling and simulation of a control
system. It has been justified the chosen method, in
particular the analysis with finite elements and also the
particularities of modelling structures which are
composed from piezoelectric materials

The structure was modelled in two ways: one of
them consists in developing a single model that includes
the mechanical structure and the piezoelectric patches;
the other one consists in modelling separately the
mechanical structure and the patches, being assembled
in Matlab.

In order to validate the models a modal analysis
of the structure is done in the finite element analysis
software and in Matlab and the results was compared.

This thesis presents two methods in order to
convert a structural model (realized in a finite element
software) into a dynamic model suitable to be used in
control modelling and simulation. The dynamic model
,,used in this study is the state-space representation of
the equations of motion of the coupled system given in
terms of nodal displacements and nodal electrical
potential.

An of piezoelectric Shunt Damping example is
used to demonstrate the efficiency of this methodology

Also in the paper was treated the problem of
optimizing the placement of piezoelectric elements. For
optimal location of piezoelectric elements and
transducers (for active control) was used the H, norm.

The calculation procedure is quick with a clear
physical interpretation.
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