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Non-singular Dislocations in the Theory of Gradient Elasticity

Prof. Dr. Markus Lazar

Heisenberg Research Group, Continuum Mechanics, Department of Physics,
Darmstadt University of Technology, Germany

{ The fundamental problem of non-singular dislocations in the framework of the theory of

gradient elasticity will be presented in this talk. A general theory of non-singular dislo-
cations is developed for linearly elastic, infinitely extended, homogeneous, and iso-
tropic media. Dislocation loops and straight dislocations are investigated.

Using the theory of gradient elasticity, the non-singular fields which are produced by
arbitrary dislocation loops are given. 'Modified'’ Mura, Peach-Koehler, and Burgers

bl formulae are presented in the framework of gradient elasticity theory. These formulae

are given in terms of an elementary function, which regularizes the classical expres-
sions, obtained from the Green tensor of the Helmholtz-Navier equation.

Using the mathematical method of Green's functions and the Fourier transform, exact,
analytical, and non-singular solutions were found. The obtained dislocation fields are
non-singular due to the regularization of the classical singular fields.
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