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Introduction. Metal casting

Processin whicha mold with a hollow shapeis filled with liquid metal, 
and after cooling, the metal solidifesand acquiresthe shapethat the

mold has in its interior.
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Solidification model. The mushy region
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Themushyregionismodeled
as a porousmediumwhich
behavesas a transitionzone
betweenliquid and solid
state. 
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Main structure of the solver. Adaptation from
pimpleFoam
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Changes in the solver: Momentum equation
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Buoyancyeffectsare includedwith the Boussinesqapproximation

Sinktermsneedto be includedin the turbulent model



Changes in the solver: Calculation of enthalpy
and liquid fraction

but whenthe time goeson : 
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Changes in the solver: Energy equation

ÅEnergy conservation
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Simulation results: Liquid fraction and velocity
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Simulation results: Liquid fraction and velocity



Simulation results: Liquid fraction and temperature
ὸ τφάὭὲ ὸ ρσψάὭὲ ὸ ρψτάὭὲ ὸ ςσςάὭὲ





Simulation of metal 
solidification processes 

in moulds

Authors:

Alejandro Valeije1 (MSc. in Industrial Eng.), Elena B. Martín1,2 (AeronauticalEng. Ph. D.)

Fluid Mechanics Area. Engineering School-EEI University of Vigo, Spain

Instituto Tecnológicode MatemáticaIndustrial –ITMATI, Santiago de Compostela, Spain


