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Convergence Test
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Formulation and Polygonal FEM Approximation
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* Displacement and pressure approximations:

Neo-Hookean matrix and interphase

« N = 50 particles with a total volume
elastomeric matrix fraction of ¢, = 25%

,U/m= l,lim= o0

 The thickness of the interphase: t =

o e O Displacement [ Pressure interphase O.ZRp, where Rp is the radius of the
Wi=1,K; =00 particle.
 The effective volume fraction is ¢ =
cp, +¢; =36%
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pﬁE: quadrature of order 2k — 2 over element E; fE : exact integral over element E (a) M5 — M, element: Amax=2.9132

faE: quadrature of order 2k — 1 over the boundary of E; M, (E) : element local space

P (E) : polynomial space of order k

* The correction to the gradient is defined as:
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For any given v € M, (E) , the corrected gradient Vv is the one satisfies: (b) My — PP element: Amax=2.6456
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Conclusion

* The gradient correction offers both linear and quadratic polygonal element

optimal convergence

* Polygonal elements are more geometrically favorable in modeling
inclusions with arbitrary geometry and incorporating periodic boundary
conditions.

e Polygonal elements (linear and quadratic) appear to be more tolerant to
large local deformations than classical finite elements.
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(d) CPE6HM element: Amax=1.4308 CPE6HM elements
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