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Features of plastic flow localization in hollow
cylinder
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The process of plastic flow localization in hollow cylinder which is made from high-strength steel undergo-
ing the torsion deformation is considered. The mathematical model of the process of plastic flow localization
is formulated taking into account the cylindrical symmetry of the problem. The transition of the proposed
model to a mathematical model describing the processes of plastic flow localization in the plane case is dis-
cussed. Numerical algorithm which allows one to simulate the fully localized plastic flow in cylindrical case is
proposed. The influence of the geometry of the problem on the processes of plastic flow localization is consid-
ered. In particular, the effect of the value of the internal radius of the cylinder on the processes of localization
of plastic deformation is studied. It was found that a decrease in the radius of the inner cylinder leads to a
substantial change in the solution and to the displacement of the region of localization of the deformation to
the inner surface of the hollow cylinder. The effect of nonuniform heating of the sample on the localization
of plastic deformation is also investigated. The obtained results are compared with the limiting case, namely,
the process of localization of plastic deformation under shear deformations of the plate.
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