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THE ACTION OF TEMPERATURE FIELD ON

CRACK RETARDATION IN STRIP (BEAM)

BENDING

Abstract

Some problems on the action of temperature field on crack retardation in a
strip (beam) when a strip bends in its plane by the given system of external loads
(constant bending moments, uniformly distributed by pressure and others), are
considered.

Problem statement. The strips (beams) are widely used in engineering and
construction. They are subjected to the action of power load. Investigation of strips
(beam) failure issues is of great importance in practice.

Let’s consider a homogeneous isotropic strip (beam). Denote by 2c and 2h the
length and the width of the strip, respectively. The cartesian coordinates x,y in the
median surface of the beam are a symmetry plane. Accept that in the plane xOy

there is a crack arranged along the axis x for a ≤ x ≤ b, and a, b are the abscissas
of the crack’s ends.

Let the external loads (bending moments uniformly distributed along the strip’s
length, pressure or concentrated forces) arranged in the strip’s median plane act on
such a strip (beam). The strip’s bounds parallel to the plane xOy are assumed to
be free from external loads. The crack faces are assumed to be free from external
loads. For retarding the crack, by means of heating of area S by thermal source to
temperature T0 the contractive stresses zone is built-up on its propagation way.

The problem under consideration determines the stress-strain state of the strip
(beam), and also finds the ultimate external load at attaining of which the crack
will grow across the strip’s section.

Accept the following assumptions:
1) All thermoelastic features of the strip’s (beam’s) material are temperature-

independent;
2) The strip’s material is a homogeneous and isotropic body.
It is assumed that at moment t = 0, an arbitrary area S on the crack growth

way in the strip (beam) instantly heats up to constant temperature T = T0.
The boundary conditions on the crack faces are of the form

σy − iτxy = 0 for y = 0, a ≤ x ≤ b. (1)

The stress state of a cracked beam is sought in the form

σx = σ0
x + σ1

x, σy = σ0
y + σ1

y, τxy = τ0
xy + τ1

xy, (2)

where the first addends σ0
x, σ0

y, τ0
xy is the solution of an thermo-elasticity problem

for a continuous strip.


