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LONGITUDINAL SHEAR OF THE BIMATERIAL WITH PHYSICAL NONLINEAR 
THIN INTERFACIAL INCLUSION

1Sulym G. T., 2Piskozub J. Z., 2Piskozub L. G.
1Lviv National Ivan Franko University,

Universytetska Str., , Ukraine
2Ukrainian Academy of Printing,

Pidgolosko Str.,

The problem of longitudinal shear of a bimaterial with thin nonlinearly elastic-plastic inclusion at the 
interface matrix materials is discussed. Solid is exposed to the combined cyclic loading in the 
longitudinal direction. It is assumed that the load on each step of loading increases from zero to its 
maximum monotonically and slowly enough not to consider the effect of inertia. The solution of the 
formulated problem is constructed by applying the problem linear conjugation of analytic functions and 
jump functions method. A model of thin inclusion with nonlinear characteristics is constructed. The 
solution of problem is reduced to a system of singular integral equations with variable coefficients. A 
convergent iterative method for solving such a system due to the various law of nonlinear deformation is 
proposed. An incremental technique for calculating the stress-strain state of body under the multistep 
(including cyclic) loading is developed. The basis of this technique is the idea of consideration at every 
step of loading previous step stresses and displacements as the residual. Correctness of the obtained
solution is justified. Evolution of the plastic zone in the inclusion is considered at different stages of 
loading. Numerical calculations of the body stress-strain state for various values of the inclusion 
material nonlinearity parameters are made. Their influence on the mode of deformation of the of matrix 
under the loading by the shear on the infinity and balanced system of concentrated forces is analyzed. 

Key words: longitudinal shear, anti-plane deformation, thin inclusion, bi-material, jump functions.
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