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ABOUT THE STABILUTY OF
NONHOMOGENEOUS THREE-LAYER RODS
UNDER UNEVEN TEMPERATURE IN AN

NONLINEAR ELASTIC FOUNDATION

Abstract

We study the problem of three-layered nonhomogeneous rectilinear rods on
an nonlinear elastic foundation under the pressure of compressive loads in this
article.

It is assumed that the rod is in the uneven temperature field and the elasticity
modules of the material layers depend on temperature.

For the elastic foundation of nonlinear model is accepted and it is assumed
that the hypothesis of plane sections is valid for the entire thickness of the ele-
ment of the rod. In general, we achieve the steadiness equation of the considered
rod, and a formula is found for determining the critical load in the certain case.

Introduction
Single and three-layer rods are often used as bearing elements in many complex

structures, operating in different loading modes. These structures are often placed
on an nonlinear elastic foundation and uneven temperature field.

The surveys [1-3] investigated the steadiness of single and three-layer rods in
normal temperature and under the impact of high temperature.

The current survey investigates the steadiness task of three-layer nonhomoge-
neous rods which are on an nonlinear elastic foundation and uneven temperature
field.

The problem statement
We consider the steadiness of three-layer nonhomogeneous rods on an nonlinear

elastic foundation, which has two symmetry axes of the cross section compressed at
the ends with P forces in uneven heating.

The coordinate system has been chosen in the following way: OY and OZ axes
are at the cross section of rod. OX axe is directed along the rod’s axe

It is assumed that the temperature in each layer is a function of the thickness
coordinate (Ti = Ti (z)).

The layers of the rod are made from a variety of nonhomogeneous materials, and
the elasticity modules depend on the coordinates and temperature in the following
way:

Ei = Ei (X,Z, T (z)) = Ei · fi (x) ϕi (z) · T (z)
T0

, (i = 0, 1, 2) (1)

The connection between the icrements of tension and deformation will have the
following state in a strained state of the rod:

∆σ′ = E10f1 (x) ϕ1 (z) T ′ (z)∆ε,
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