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Abstract

The problem of calculating the thermoelastic stress around an arbitrary number of arbitrarily located planar cracks in an infinite anisotropic
medium is considered. The cracks open up under the action of suitably prescribed heat flux and traction. With the aid of suitable integral
solutions, we reduce the problem to solving a system of Hadamard finite-part (hypersingular) integral equations. The hypersingular integral
equations are solved for specific cases of the probiemo99 Elsevier Science Ltd. All rights reserved.
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1. Introduction In the present paper, the problem of calculating the
thermoelastic stress around an arbitrary number of arbit-

Anisotropic structures can now be found in an increas- rarily located planar cracks in an infinite anisotropic
ingly wider range of applications in modern technology. For medium is considered. The problem is reduced to the task
example, synthetic materials, such as plywoods and of solving a system of Hadamard finite-part (hypersingular)
carbon—carbon composites, which exhibit anisotropic integral equations. The unknown functions in the integral
behaviours are widely used in the design and constructionequations are the jumps in the temperature across opposite
of modern vehicles (e.g. aircrafts and high-speed trains). crack faces and the crack-opening displacements. For
The need to assess the reliability and integrity of these convenience, we assume that the cracks open up under the
structures has given rise to a vast body of literature on action of suitable prescribed heat flux and traction. It may be
cracks in anisotropic media. The majority of the papers in worth mentioning that the analysis presented is valid for the
the literature, e.g. Sollero and Aliabadi [1], Ang [2], most general anisotropic material, i.e. it does not require
Sweeney [3] and Stroh [4], ignored the effect of heat flow the material to possess any particular symmetries in its
on the stress distribution around the cracks. anisotropy.

There are relatively fewer studies which analyse the
thermoelastic stress around cracks in anisotropic solids.
Using integral transform techniques, Atkinson and 2. Temperature around cracks
Clements [5] calculated the thermoelastic stress around a
planar crack in an infinite anisotropic medium. Similar 2.1. Mathematical formulation
problems involving a single crack in an infinite anisotropic
material were also solved by Hwu [6], Tsai [7] and Wu [8]. By referring to a Cartesian coordinate systerxoxs,
Sturla and Barber [9] extended the work of Atkinson and consider an infinite anisotropic elastic medium in which
Clements [5] to allow for the possibility that the crack may there areN arbitrarily located planar cracks having geom-
be partially closed. Clements [10] examined the thermo- €tries that do not vary along the-axis. The cracks denoted
elastic problem of a planar crack between bonded dissimilar by C®, C?,... andC™ are assumed not to intersect with

anisotropic materials. one another. On thexgx, plane, the tips of a typical crack
c® are given bya®, b®) and(c®, d¥). Refer to Fig. 1.
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