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Preface

This volume contains the papers that were presented at the First International Scien-
tific Conference on Telecommunications, Computing and Control (TELECCON-
2019) organized by Peter the Great St. Petersburg Polytechnic University during
November 18-19, 2019. It provided a great platform for researchers from across
the world to report, deliberate, and review the latest progress in the cutting-edge
research pertaining to telecommunications, signal processing, artificial intelligence,
intelligent control systems, modeling, and simulation.

We would like to express our appreciation to the members of the program
committee for their support and cooperation in this publication. We are also thankful
to the team from Springer for providing a meticulous service for the timely production
of this volume.

Special thanks to all the guests who have honored us in their presence at the
conference. Our thanks are due to all session chairs, track managers, and reviewers for
their excellent support. Last but not least, our special thanks go to all the authors who
submitted papers and all the attendees for their contributions and fruitful discussions
that made this conference a great success.

St. Petersburg, Russia Nikita Voinov
Graz, Austria Tobias Schreck
London, UK Sanowar Khan
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Parametric Oscillations of Viscoelastic M)
Orthotropic Rectangular Plates e
of Variable Thickness

Rustamkhan Abdikarimov (), Bakhodir Normuminov (),
Dadakhan Khodzhaev (), and Davron Yulchiyev

Abstract A mathematical model of the problem of parametric vibrations of
viscoelastic rectangular orthotropic plates of variable thickness under periodic load
is given in the paper on the basis of the Kirchhoff—Love hypothesis in a geometrically
nonlinear statement. The mathematical model of this problem is constructed taking
into account the propagation of elastic waves. Using the Bubnov—Galerkin method,
based on a polynomial approximation of deflection and displacements, the problem
is reduced to solving systems of nonlinear integro-differential equations with vari-
able coefficients. The effects of viscoelastic properties of the material and changes
in thickness on the oscillation process are studied.

Keywords Rectangular plate - Variable thickness - Viscoelasticity + Orthotropy -
Parametric vibrations - Mathematical model - Relaxation kernel -
Integro-differential equation -+ Numerical method

1 Introduction

Plates and shells of variable thickness are widely introduced in various fields of
technology. This is primarily due to the requirements for strength, durability, and
design of thin-walled elements of modern structures. Along with thin-walled struc-
tural elements from traditional metal materials, structures made of composite mate-
rials are widely used; this leads to the need to consider structures with homogeneous
and inhomogeneous material properties. The study of problems for plates and shells
of variable thickness is a very difficult task and sometimes faces insurmountable
difficulties. On the one hand, this is connected with the solution of rather cumber-
some equations, which are obtained in mathematical modeling, to reflect the real
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