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Qualitative Results for Distributed Parameter Sgstems

Introduction

Some mechanical components of flexible space platform will be

designed with a pre stress (the parameter q in the figure). This pre

stress gives rise to nonselfadjointness in the mathematical description

(PDE) of the flexible structure. This nonselfadjointness potentially causes

difficulty in the design of control laws based on non-distributed

actuators. The work performed under this grant to date yields conditions

on the control and structural design parameters that allow finite

dimensional (i.e., computerized) methods to be good approximations to the

fully distributed mass problem. Good approximation as used here refers to

convergence and stability retention in control/structure design when

vibration and jitter suppression constitute the control objectives.

In particular, certain subclass of nonselfadjoint operators has been

shown to be selfadjoint with respect to a particular selfadjoint reference

operator. This result is in turn applied to a system of damped nonself-

adjoint partial differential equations describing the above mention class

of structures. The validity of using a finite dimensional model of the

above in control design has been addressed. This result extends previous

*, work of Sakawa and of Gibson yielding inequalities in the system

parameters.

The examination of the damping mechanism has resulted in a

comparison between experimentally derived damping ratios and damping

ratios associated with a finite set of ordinary differential equations

describing flexible structures. These results indicate some of the

difficulties incountered in trying to compare theory and experiments.

8 2 27 026
ft



Results have also been obtained for the decay rates of finite

dimensional models of distributed parameter systems. These results were

obtained using Gromwell's inequality on the coefficient matrices of the

vector differential equations resulting from approximations to the

distributed parameter model of a nonconservative selfadjoint structure.

Additional results have been discovered in the area of including more

exotic damping terms in the distributed parameter model of the structure.

In particualr, a thermomechanical model for the dynamic response of a one

dimensional model of a structure has been considered. It is illustrated

that a uniform thin bar subjected to mechanical or thermal disturbance

can become unstable and hence requires control.
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