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A meshfree method based on adaptive refinement method
and its application for deformation analysis

+
Kyu-Taek Han
Department of Mechanical Engineering, Pukyong National University

Abstract : The finite element method(FEM) presents some limitations when the mesh becomes highly distorted. For
analysis of metal forming processes with large deformation, the conventional finite element method usually requires
several remeshing operations due to severe mesh distortion. The new computational method developed in the recent years,
usually designated by meshfree method, offers an attractive approach to avoid those time-consuming remeshing efforts.
This new method uses a set of points to represent the problem domain with no need of an additional mesh. Also this
new generation of computational method provides a higher rate of convergence than that of the conventional finite element
methods. One of the promising applications of meshfree methods is the adaptive refinement for problems having

multi-scale nature. In this study, an adaptive node generation procedure is proposed and also to illustrate the efficiency
of proposed method, several numerical examples are presented.
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Fig. 2. Outline of progressive adaptive method
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o Influenced particles

Fig. 3. Particles influenced by the newly inserted particles in
adaptive refinement
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Fig. 5. Problem description of for plate with a hole

Fig. 6. Uniformly refined models
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Fig. 11. Comparison of shear stress for uniform and adaptive
refinement models
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Fig. 12. Energy error norms of uniform and adaptive
refinement models
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