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Abstract: Shape design optimization problems belong to frequently solved problems with
many engineering applications. We deal here with an optimal design problem for a vis-
coelastic anisotropic plate vibrating against a rigid obstacle. A variable thickness of a plate
plays the role of a control variable. We assume the middle surface €2 of the plate, the con-
stant material density p > 0, a variable thickness z — e(z), * = (x1,22) and a function
® : O — R expressing the form of the obstacle. Due to the variable thickness the relations
for the movement of the plate acting under the perpendicular force F'(,x) and the unknown
contact force G have the form

pe(x)wy + [63($)(Aijklwt,mj + BijkiWez; |ape, = F+G, 0 <G Lu— %e—@ > 01in (0,7] x Q.

In order to derive not only the existence of an optimal variable thickness e but also the
necessary optimality conditions we formulate a regularized problem using a nondecreasing
function g5 € C*(R) > 0 of the variable w vanishing for w < 0, equaled to w for w > ¢ > 0
and fulfilling max,cp 5 |gs(w)| < M0 . Assuming the plate clamped on the boundary 02 we
solve the hyperbolic state initial-boundary value problem for a deflection u = u(e)

e(x)uy + [€* (@) (aijrtemin; + bijiitoss;)ope, + %ga(u — 3(e(x) = @(x))) = f(t,2),

0
ec B,y = {e € H*() : 0 < emin < e(1) < emax Vo € Q, el 2 < é}
together with
Optimal Design Problem P: To find a control (thickness) e, € E,q such that

J(ules), es) < J(u(e),e) Ve € Eqq.
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