IX Simpésio de Equagoes Diferenciais - 2016
PPGM - Programa de Pés-Graduacao em Matematica
UFPR - Universidade Federal do Parana

UNIFORM STABILIZATION OF A QUASILINEAR MODEL

IN HYPERBOLIC THERMOELASTICITY

CELENE BURIOL

Universidade Federal de Santa Maria

Resumo

We study dynamic elastic deformations of a quasilinear plate model of Timoshenko’s type under
thermal effects which are modeled by Cattaneo’s law. The model is given by the following
hyperbolic/hyperbolic coupled system
Uy — AUy + A% — M </ |Vu|2dx> Au+ 0A0, =0
Q

(1.1)
Tett - ,OAH + Gt - (SAUt =0

in Q x (0,400). In (1.1), u, §, 7 and p are positive constants. In the important thermoelastic
physical case n =2, u = u(z,t) represents the vertical displacement of = €  at time ¢. The
function 6 = 0(x,t) denotes the temperature at x € {2 at time t.

In (1.1) M(s) is a continuous function [0, +00) — [0, +00) of class C*((0,4+00)) and non-
decreasing for all s > 0.

We complement system (1.1) with Dirichlet boundary conditions

u=Au=0, 6§ =0 on 0 x (0,+00) (1.2)

and initial conditions

u(z,0) = ug(x), u(z,0) =ui(x), 0(x,0)=60y(z), O(x,0) =60(x) in Q. (1.3)

We show global wellposedeness of the model and build a convenient Lyapunov function we

prove uniform exponential stabilization of the total energy as time approaches infinity.



