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1 840K  Al-6.7mol% Si Al-
6.7mol % Si-0.2mol% Mg Al-6.7mol % Si-0.6mol% Mg
Al-6.7mol % Si-1. 1mol % Mg

0. 26579
0. 21577
0. 16575
0. 11574
0. 06573
10.01572

{a) Al-6. Tmol %S

0. 23700
0.19274
0. 14848
0. 10422
0. 05997
0. 01572

{c} Al-6. Tmol %Si-0. Emol% Mg

I Mg ALSi

Mg
Si
Al-Si

Si

0. 25691
0. 20868
0. 16045
0. 11223
0. 06101

P,

0.01579

{b} Al-6. Tmol %Si-0. 2mol % Mg

0. 20417
0. 16667
0. 12817
0. 09068
0.06319

1d) Al-6. Tmol%5i-1. 1 mol % Mg
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Simulation of dendritic growth of multicomponent alloys
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Abstract

A phase-field model for multicomponent alloys based on the binary phase-field model has been developed. The isothermal
dendritic growth of Al-Si-Mg alloys is presented as a numerical example accordingly the dendrite growing morphology of
multicomponent alloys solidification could be simulated realistically using the phase-field model. As the result the intricate
figures such as secondary and tertiary dendrite arms are revealed. The decrease of solute Mg can trigger the growth of the
secondary arms and increase the solute microsegregation rate the tip speed and radius of dendrite. The variation of the speed and
the radius in the dendrite tip agrees well with theoretical and experimental results in succinonitrile-acetone system. In addition
the spines of the primary arms have lowest concentration and the mushy regions between the dendrite secondary arms have the

highest concentration the solute gradients are higher in the vicinity of the S/L interface regions and highest in the tip.
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