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A numerical model is proposed to explore heat and mass transfer during the unidirectional solidification of binary metallic alloys in presence of morphological instabilities. The basic hypothesis adopted in the work is that the most important effect in the transport of energy and chemical species during the solidification is the increasing in the solid liquid interface area. With this hypothesis in conjunction with the linear stability theory proposed by Mullins and Sekerka, as well as the conclusions of Langer and Muller-Krumbhaar related to the criterion of marginal stability, the instability effect was included at thermal and solute balances across the solid liquid interface. The energy and solute transport equations were solved simultaneously for both solid and liquid regions using the finite volume methodology. The present model allows to predict  interface velocity, enthalpy and solute fields, as well as the primary dendrite arm spacing.





Keywords: alloy solidification, heat and mass transfer in solidification, morphological instabilities, dendrite growth


solidificação, instabilidades morfológicas, crescimento dendrítico











