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Abstract

The numerical homogenization method is a numerical method for estimat-
ing the average properties of materials by numerically solving partial differential
equations with periodic boundary conditions defined in a rectangular region (cell
problem). In this talk, we propose a numerical method to efficiently solve the
cell problem that appears in the numerical homogenization method for nonlin-
ear composites that follow the elasto-plastic constitutive law (Hencky’s model)
based on the total strain theory:

σ = C0 : ϵe

ϵij = ϵeij + ϵpij

ϵpij = Λ(|σD|)σD
ij .

The function Λ models the plastic behavior of the material and it can be exper-
imentally estimated by uniaxial tensile test.

We consider a dual phase material (e.g., martensite and ferrite) a periodically
distributed with a representative volume element V . The cell problem is given
by the system

(P )


−div σ = 0 in V
ϵij + Eij =
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2Gsij +
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∂ui

∂xj
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∂uj

∂xi

)
.

The solution of the system minimizes the functional

J(u) =

∫
V

W (ϵ(v) +E)dV.

In this talk, we propose a numerical method for solving the minimization prob-
lem by nonlinear conjugate gradient method.
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