-

View metadata, citation and similar papers at core.ac.uk brought to you byf’f CORE

provided by Kazan Federal University Digital Repository

MECHANICS

RESEARCH COMMUNICATIONS

Mechanics Research Communications 31 (2004) 387-393

www.elsevier.com/locate/mechrescom

The boundary value problems for thin coats
E.A. Shirokova

Department of Mechanics and Mathematics, Kazan University, Kazan 420008, Russia
Available online 24 February 2004

Abstract

We formulate and solve three boundary value problems for the coats of finite and infinite domains in the plane.
© 2004 Elsevier Ltd. All rights reserved.

Keywords: Displacements; Analytic functions; Hilbert problem; Boundary conditions

1. Introduction

The linear dependence on the coordinate Z of the displacements vector in a thin coat of a finite domain in
the horizontal XOY plane was considered in the paper (Shirokova, 2003). There the boundary value
problem with the solvability condition was formulated and solved. Here we formulate new boundary value
problems with boundary conditions which differ from those in Shirokova (2003) for the coats of finite and
infinite domains in the plane. These problems are applicable to the “soft” elastic layers of a “‘sandwich™
structure.

2. Analysis

Let D be a one-connected domain in the plane XOY of XYZ space. We use the same assumption for
the displacements in the coat of D as in Shirokova (2003): if & = (u;,uy,u3) is the vector of displacements
then

up = iy (x,y) + Zity (X, ), uy = (X, y) + Zilx (x, ), u3 = Zit3(x, y),

the derivatives of #;, ii; being continuous in the closure of D. Now if we find the components of the
stress tensor and put them in the equilibrium equations we obtain these equations in the
form Ai(x,y) +zBi(x,y) =0,k =1, 2, 3, for all (x,y) € D and z € [0,2(x,y)], Z = Z(x,»), (x,y) € D, being
the equation of the upper surface of the coat. So we suppose that A;(x,y) =0, B;(x,y) =0,k =1, 2, 3. The
last equations allow the analytic functions introduction and lead in Shirokova (2003) to the following
relations:

B (3, ) + tin(r,y) = fﬁw'(z) Y@) + 40, (1)
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