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Abstract

Due to the capability of interconverting heat energy and electrical energy directly on a solid
state basis, thermoelectric materials have wide engineering applications. Thermoelectric
materials are typical brittle solids. Defects resulting from the manufacturing processes may
cause thermoelectric and stress field concentrations and reduce the strength of the materials.
Therefore, the fracture problems in thermoelectric materials have theoretical and practical
significance. This paper investigates the generalized two-dimensional problem of an arbitrarily
shaped hole in a nonlinear coupled thermoelectric material subjected to uniform electric current
density and energy flux at infinity. Since the main purpose of this paper is to discuss the coupled
behavior of thermoelectric materials subjected to thermoelectric loads, the hole is assumed to be
free of tractions. The heat impermeable boundary condition is used to simplify the analysis.
Based on the complex variable method and the conformal mapping technique, the exact
solutions of electric potential, temperature and stress fields are derived with the assumption that
the surfaces of the arbitrarily shaped hole are electrically and thermally insulated. The solutions
of a elliptical and a circular hole problems will be provided to compare with the existing ones.
Numerical results are provided to show the influences of hole shapes, applied electric current

density and energy flux on the thermoelectric and stress fields.

Keywords: Thermoelectric material, Arbitrarily shaped hole, Electric current density, Energy

flux
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