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Abstract

Nivelul de vibratii si comfortul vehiculelor poate fi imbunatatit inlocuind suspensia pasiva cu o
suspensie activd sau semiactiva controlatd. Modelarea sistemelor dinamice si simuldrile numerice
reprezintd nivelul urmator in furnizarea parametrilor optimi ai suspensiilor. Aceste sisteme dinamice pot
avea diferite tipuri de caracteristici elasto-disipative liniare i neliniare sau mai pot fi cu control semiactiv
sau activ. In aceasti lucrare s-au modelat mai multe tipuri de sisteme dinamice cu control semiactiv in
vederea studiului comportarii acestora pentru diferite tipuri de excitatii. Principalul scop al acestei lucrari
este aplicarea teoriei proceselor aleatoare si a ecuatiilor diferentiale stochastice la studiul comparativ al
sistemelor dinamice SDOF cu excitatie aleatoare. Scopul final a fost un studiu comparativ intre sistemele
dinamice cu control semiactiv, atdt in cazul determinist cat si in cazul aleator, prin reconstructia numerica
a functiilor de transfer cunoscute. Pentru inceput s-a considerat excitatia de tip armonic si in functie de
rezultatele teoretice s-au validat programele de simulare numerica in Matlab-Simulink, apoi s-a considerat
o0 excitatie aleatoare de tip zgomot alb pentru a realiza acest studiu. Pentru toate aceste situatii s-au rescris
ecuatiile de miscare si s-au realizat programe de simulare numericd in Matlab Simulink. Pentru a
caracteriza sistemele dinamice neliniare, s-a prezentat un nou tip de caracteristicd neliniara bazata pe o
functie exponentiald care poate modela orice tip de neliniaritate atat progresiva cat si regresiva. S-a
evidentiat prin simulare numericd faptul ca pentru sistemele liniare pe portiuni, corespunzatoare
sistemelor dinamice cu control semiactiv, functiile de transfer ca si in cazul liniar clasic, nu depind de
amplitudinea excitatiei, fapt pentru care este posibild o comparatie intre aceste sisteme dinamice
semiactive prin prisma functiilor lor de transfer. in cazul sistemelor neliniare nu se poate vorbi despre o
functie de transfer unicd, iar modul in care sunt influentate functiile de transfer pentru diferite tipuri de
sisteme dinamice neliniare nu este unul determinat, asa incat in acest caz nu se poate realiza un studiu
comparativ prin functii de transfer. Rezultatele arata ca atat in cazul excitatiei deterministe, cat si In cazul
excitatiei aleatoare, controlul semiactiv aduce rezultate mai bune decat in cazul suspensiei clasice.

Abstract

The vibration level and the comfort of the vehicles can be improved by replacing its passive
suspension by a controlled semi-active or active suspension. The modelation of the dynamical systems
and the numerical simulations is the next level to provide the optimal parameters of suspensions. These
dynamical systems can have different types of elastic or dissipative characteristics, linear and non-linear
or they can be with semi-active or active control. In this paper have been modeled several types of
dynamical systems with semi-active control to study their behavior for different types of excitations. The
main purpose of this paper is to apply the theory of random processes and stochastic differential equations
to the comparative study of SDOF dynamic systems with random excitation. The ultimate goal was a
comparative study between dynamical systems with semi-active control, both for deterministic and
random cases, by numerical reconstruction of known transfer functions. First was considered the
harmonic excitation type and according to theoretical results, the numerical simulation programs in
Matlab - Simulink were validated, then was considered a random excitation of white noise type to
achieve the study. For all these situations the equations of motion were rewritten and numerical
simulation programs in Matlab Simulink were made. To characterize the nonlinear dynamical systems, it
was introduced a new type of non-linear characteristic, based on an exponential function, wich can model
any type of nonlinearity both progressive and regressive. It has been shown by numerical simulation that
for piecewise linear systems corresponding to the dynamical systems with semi-active control, the
transfer functions, as in the classic case, do not depend on the amplitude of the excitation, for which a
comparison is possible between these semi-active dynamical systems through the transfer functions. In
case of the nonlinear systems, we can not talk about a unique transfer function, and the way that the
transfer functions are influenced for different types of nonlinear dynamical systems is not a determined
one, so in this case is not possible to make a comparative study by the transfer functions. The results show
that both for deterministic excitation and random excitation, the semi-active control brings better results
than the classical suspension.



