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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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FORECASTING OF TECHNICAL CONDITION PARAMETERS FOR 
COMPLEX ELECTROMECHANICAL SYSTEMS 
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Purpose. Estimation of technical condition parameters for complex 

electromechanical systems. 
Methodology. The studies were carried out through consideration of power and 

kinematic parameters in the nonstationary motion of the wheel, and also through 
analyzing the interaction of a wheel and a rail on an elementary contact section in 
the presence of a normal and shear load. 

Findings. Determination of the functional connection of the power (tangential 
reaction) and kinematic (relative slip) parameters in the nonstationary motion of the 
wheel is the subject of the paper.  A mathematical model is proposed for the 
interaction of a wheel and a rail on an elementary contact section in the presence of 
a normal and shear load. The influence of the regime parameters of the contacting 
bodies on the coefficient of the shape with the moving point of contact is 
considered for interacting bodies. The functional relationship between the power 
and kinematic parameters is established, which allows predicting the operational 
properties and solve the problems of the dynamics of the rail transport with a 
higher degree of accuracy. Knowledge of the processes physics occurring in the 
contact area of the wheel-rail pair will increase the efficiency of torque 
transmission in the quasi-stationary mode during vehicle movement. 

Keywords: tangential reaction, point of contact, creep, stress 


