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Eulerian elasto-plastic simulation
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In recent years, the giga-cast has gained attention in the automotive industry. While giga-cast proves to be
a beneficial method for significantly reducing manufacturing processes and costs, the uncertainty associated
with defects known as porosity, regarding their volume fraction, position, and shape, makes structural mod-
eling challenging using conventional Finite Element Method (FEM). Mesh failure around the porosity area
becomes a notable issue in conventional FEM simulations. To address this challenge, this study employs

Eulerian elasto-plastic simulation, which facilitates mesh generation and prevents mesh failure around the

porosity. The research conducts elasto-plastic simulation of aluminum structures considering porosity using
Eulerian elasto-plastic simulation. It not only validates the adequacy of this simulation but also investigates
the effect of uncertainty in the volume fraction, position, and shape of porosity on material properties.
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Mass density pg [kg/m3] 2.7 %103
Young’s modulus E [Pa] 7.0 x 1010
Yield stress Y [Pa] 6.0 x 107

Work hardening coefficient H [Pa] 4.4 %108

Fluid: incompressible Newtonian fluid
Mass density pf [kg/m?] 1.0
Viscosity u¢ [Pa * s] 1.0x 1073
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