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CONTACT PROBLEM FOR HALF-SPACES AND ELASTIC CYLINDER
WITH INITIAL (RESIDUAL) STRESSES*

% Y. Babych'", N. O. Yarets’ka®™, and 5. V. Dehtyar®

The contact problem of the interaction of two prestressed half-spaces with a presiressed elastic
cylindrical punch without friction forces is solved in the case of unequal roots of the characteristic
equation. The study is conducted in a common form for the theory of large initial (final) strains and two
variants of the theory of small initial strains within the framework of the linearized theory of elasticity
for an arbitrary elastic potential. The problem is solved osing the Hankel transform, paired integral
equations, orthogonal polynoemials, and other metheds of the theory of contact problems of linearized
elasticity. The numerical analysis is conducted for the Treloar potential in the form of corves.

Keywords: lincarized theory of clasticity, initial (residual) stresses, contact problem, cylindrical punch,
half-space

Introduction. An wrgent task of modem mechanical engineering and construction is to incrcase the durability, wear
resistance, and reliability of mechanisms, machines, and engineering stractures. The wide range of scientific research in the field
of zolid mechanics contributes to the successful solution of this problem. A number of factors such as increasing the service life
of machines and stmsctures by improving their operating characteristics, reducing their weight, reducing the cost of materials,
and their economic compatibility depend on the methods of caleulating load transfer in maching pans and stroctures.

Many publications in periodicals and educational and momographic works [1, 17, 19] address issues related to contact
problems for clastic, plastic, and viscoclastic bodics without initial (residual, process-induced) stresses. The number of such
publications is quite large. However, modern engineering practice put forward a number of tasks that require the wse of
complicated nonclassical models. Such maodels inclode those that take into account the complex physical and mechanical
propertics of bodies [&, 10, 11-15]. The factors that should be taken into account during the contact interaction of solids include
propertics related to the micromechanics of frictional interaction, sucg as the surface propertics of the material, friction, surface
hardness, heat generation, wear resistance of the surface of bodies, cic.

In addition to the above factors, it is important (o fake into account the initial stresses. Despite the fact that the
development of contact problems has made significant progress in recent decades, there are still a nuomber of problems in solid
micchanics that reguire the attention of the scientific community.

Since initial stresses are present in virwally all components of machine and structure parts, buildings, and structure
clements, we list a number of actions that confribute to their occurrence: material production processes, technological
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