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INVESTIGATION OF CURVILINEAR CRACK

STIMULATION OF THERMOELASTIC STRESS

FIELD

Abstract

The curvilinear crack stimulation of thermoelastic stress field in the extend-
able plane is investigated. The crack faces are free of external loads. The stress
intensity factors depending on physical and geometrical parameters of the plate
and thermal source are found.

Let’s consider an unbounded elastic plane weakened with one linear crack of
length 2l at the origin of coordinates (fig. 1). In actual materials, the crack surfaces
have unevenness and curvatures because of structural and technological factors.
Let’s consider a problem of mechanics on a crack in the plane, assuming that the
crack’s contour has roughnesses (small deviations from the linear form). The crack
faces are free from external loads. At infinity the plate is subjected to homogeneous
extension along the axis oy σ∞y = σ0.

In order to retard the curvilinear crack propagation, the contractive stresses
areas are created on the way of its propagation from the both ends by heating the
areas S1 and S2 by means of thermal source to temperature T0. The choice of the
system of cartesian coordinates and denotation are explained on fig.1.
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Fig.1.

The problem is to define the stress-strain state outside of the crack and to define
the size of the ultimate external load by attaining of which the crack will propagate
along the section of the plate.




