not only time, but also coordinates, which allows estimating the damping of dynamic
processes in the band.

Keywords: nonstationary problem, interaction, damped torsional oscillations,
kinematics of the deformation focus, boundary conditions, advance
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ANALYSIS OF THE PLANE PROBLEM OF THE ELASTICITY THEORY
WITH THE USE OF THE ARGUMENT FUNCTIONS

CHIGIRINSKY Valeriy !, NAUMENKO Olena 2
'Dniprovsk State Technical University, Ukraine
2Dnipro University of Technology, Ukraine

Purpose. Analysis of a plane problem of the theory of elasticity with the use of
argument functions.

Methodology. Solving the plane elasticity problem in classical formulation
using the method of argument functions.
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Findings. On the basis of the method, the argument functions, yields solutions
of the plane elasticity problem in the classical formulation. The boundary
conditions in the stresses are analyzed and the use of a trigonometric substitution
connecting the integral characteristics of the stressed state with the components of
the stress tensor is shown. A fundamental substitution was used. The argument
function of basic variables is introduced. When substituted into differential
equations, operators are formed, defined by these arguments, functions that
perform a role, peculiar regulators of the search. As a result of this search, the laws
of the existence of solutions in the form of Cauchy-Riemann conditions and
Laplace’s equations are shown. Getting a new result is associated with the
complexity of the problem, by adding additional variables to the solution structure.
The solution uses generalized relations in differential form for specific functions -
functions of harmonic type.

Keywords: clasticity theory, plane problem, boundary conditions,
trigonometric substitution, fundamental substitution, argument of the function,
Cauchy-Riemann relations, Laplace equation, generalized solution
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CLOSED PROBLEM OF THEORY OF PLASTICITY

CHIGIRINSKY Valeriy

Dniprovsk State Technical University, Ukraine

Purpose. Formulation and solution of a closed problem of theory of plasticity.

Methodology. The studies were carried out using the methods of functions of a
complex variable and the argument functions are used.

Findings. A flat closed problem of the theory of plasticity has been posed and
solved. The determining expressions for the entire zone of deformation center in
analytical form are obtained. The methods of functions of a complex variable and
the argument functions are used. Generalizing the factors of a solution of the
problem is the argument function for which differential dependences are obtained
in the form of the Cauchy-Riemann and Laplace’s equations. It is shown that
differential equations with the same purpose and with different physical quantities
have the same solution formats, which allows them to be used to establish the
connection between the mechanical characteristics of the process. Closed solution
allows us to determine this ratio. In the analytical form, a multicomponent model
of the plastic medium is presented, depending on the integral characteristics of the
deformed state of the medium and its temperature, i.e. from thermomechanical
processing parameters. Stress calculations have been carried out for various
methods of metal working with pressure. The comparability with the real
distribution of contact stresses under symmetrical and asymmetric loading,
determined by technological factors of production, is shown.
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