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Intrinsic Enrichment of Moving Least Squares Finite Difference Method
tor Solving Elastic Crack Problems

=P - ol

Yoon, Young-Cheol * Lee, Sang-Ho

Abstract

This study presents a moving least squares (MLS) finite difference method for solving elastic crack problems with stress sin-
gularity at the crack tip. Near-tip functions are intrinsically employed in the MLS approximation to model near-tip field induc-
ing singularity in stress field. employment of the functions does not lose the merit of the MLS Taylor polynomial approximation
which approximates the derivatives of a function without actual differentiating process. In the formulation of crack problem,
computational efficiency is considerably improved by taking the strong formulation instead of weak formulation involving time
consuming numerical quadrature Difference equations are constructed on the nodes distributed in computational domain.
Numerical experiments for crack problems show that the intrinsically enriched MLS finite difference method can sharply cap-
ture the singular behavior of near-tip stress and accurately evaluate stress intensity factors.

Keywords : elastic crack, moving least squares, finite difference method, stress singularity, near-tip functions, Taylor polyno-

mial, intrinsically enriched, stress intensity factor
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