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Determination of kinematic characteristics in stationary processes of plastic deformation 

Syvak R.I. 

Abstract. A method for determining the components of the strain rate tensor based on the method of stream 
functions is considered. It is assumed that with axisymmetric plastic deformation of a metal in a channel with curved 
boundaries, the kinematics of the process is similar to a plane flow. Using the incompressibility equation and the 
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differential equation of streamlines, it is established that the stream function maintains a constant value along 
streamlines. Two infinitely close streamlines are considered in the flow plane to explain the kinematic content of the 
stream function. An expression is obtained for the flow rate through a current tube finite in the transverse dimensions. 
In the absence of radial velocity components at the boundaries, constraints are obtained that are imposed on the 
derivatives of the stream functions at these boundaries. A methodology for calculating the kinematic characteristics of 
plastic deformation for established axisymmetric processes has been developed that will simplify the mathematical 
processing of the results 

Keywords: kinematic characteristics; stationary processes; plastic deformation; strain rate tensor; axisymmetric 
process. 
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