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A new global/local analysis using MLS

rok

(Moving Least Square)-based finite elements

A H el A A"

Lim, Jae Hyuk * Im, Seyoung

ABSTRACT

We present a new global/local analysis with the aid of MLS(Moving Least Square)-based
finite elements which can handle an arbitrary number of nodes on every element side. It
give a great flexibility in constructing finite element meshes at the specified local regions
without remeshing. Compared to other type global/local analysis, it does not require any
superimposed mesh or need not solve the equilibrium equation twice as well as shows an
excellent accuracy. To demonstrate the performance of proposed scheme, we will show several
examples in relation to capturing highly local stress field.

Keywords: Global/local analysis, Concurrent Multiscale modeling, MILS-based finite elements
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Fig. 1 A (4+n)-noded MLS-based slement with linear interpolation on the boundary for n=3
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Fig. 2 A (9+2n)-noded MLS-based element with quadratic interpolation on the boundary:
{a) n=1, {b) n=4
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Fig. 3 A {5+2n)-noded MLS-based linsar-quadratic transition element: {a} n=0, (b} n=2
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Fig.4 Matching mesh transformation from nonmatching mesh problem using MLS-based finite
elements
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Fig. 5 Numerical modeling and its results of hole problems under simple tension
{a) coarse mesh (63nodes) {b) 1st adaptation mesh (121 nodes) (¢} 2nd adaptation mesh (333
nodes) (d) 2nd reference mesh (825 nodes?
Table 1 Comparison of Maximum «,, stress and Relative error energy norm between adapfation

meshes and reference meshes

N ) Maximum oy, stress at the Relative error energy norm in
Total Number of nodes
nearest gauss point A’ the {2,
63 nodes {coarse mesh) 2.663 0,162
121 nodes (Ist adaptation mesh) 2.862 8.35x107
211 nodes(ist reference mesh) 2875 8.33x10°°
333 podes(2nd adaptation mesh) 2.935 4.53x10°
825 nodes(2nd reference mesh) 2.953 4.46x10°°
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