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In this paper, under the three-dimensional dynamic linearized theory of elasticity for bodies with initial 
stresses research axisymmetric elastic waves propagation in layered incompressible composite materials 
with initial stresses. 
We consider the composite material which has a periodic structure and consists of two types of layers in 
alternating. For each type of layer materials and initial stress-strain states are the same. Materials of 
layers are considered hyperelastic isotropic with an arbitrary structure of elastic potentials. 
It is also considered that the initial stress state is homogeneous and for each type of layers occurs 

following equations 0 0 0
11 22 33 ; 1,2.j j jS S S j

At the border section of layers only normal to layers stresses and movements are continuous, and all 
tangential stresses equal zero. 
Investigation of elastic axisymmetrical wave propagation in incompressible layered composite materials 
with initial stresses is reduced to constructing solutions of the equations of motion in meeting the 
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boundary conditions on the section plane layers and Floquet periodicity conditions. The case of wave 
propagation along the layers has been considered. 
A dispersion equation for quasi-transversal waves and its long-wave approximation have been received. 
The analytical results are presented in aggregate form for elastic materials with the potential of free 
form. 
The numerical research of solutions has been made for dispersive equations of elastic materials of 
Treloar type potential. The influence of initial stresses is examined on the propagation of axisymmetric 
harmonic waves in composite materials. 

Key words: laminated composite incompressible material, initial stresses, elastic waves,  dispersive equation, 
long-wave approximation.
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Exact analytical solution for an electrostrictive plane with circular electrostrictive inclusion and an arc 
crack at the materials interface under the influence of general mechanical and electrical loadings at 
infinity is obtained. It is assumed that both materials are isotropic and linear elastic, the crack faces 
don t interact with each other and are permeable to an electric field. The problem is considered as an 
uncoupled problem of electroelasticity. Solution of electrostatics problem is obtained by complex 
potentials method. Boundary problem of electroelasticity for four complex potentials that are analogues 
of Kolosov-Muskhelishvili potentials is reduced to the problem of linear relationship at the crack. 
Unknown constants in general solution of this problem are determined from the boundary conditions at 
infinity and the restrictions imposed on stresses and displacements. Analytical expressions for the stress-
strain state in the whole plane, in particular for the crack opening, normal and shear stresses at materials 
interface and the stress intensity factors at the crack tips, are found. 

Key words: electrostriction, arc crack, problem of linear relationship, stress intensity factor. 


