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Aluminium-scandium alloys are of considerable interest both from fundamental and from applied point of view. It is well-known [1] that the addition of small quantities of scandium to aluminium alloys can significantly improve their mechanical and technological characteristics like strength and resistance to recrystallization. The aluminium-scandium master alloy which is used to introduce scandium addition into other alloys usually consists of about 2 wt.% of Sc and balance aluminium. According to Al-Sc phase diagram, this composition corresponds to the two-phase region. This region includes solid or liquid solution of scandium in aluminium and also Al3Sc intermetalliс compound, up to the temperatures near 1073 K.

Earlier [2] we performed the critical assessment of the experimental thermodynamic information available (including our data) for the intermetallic compounds in Al-Sc binary system. The data obtained for Al3Sc intermetallide show satisfactory agreement for different experimental methods like electromotive forces and calorimetry. The enthalpies of formation are only slightly different from the calculations using well-known semi-empirical Miedema approach.

In this investigation, the revised thermochemical characteristics of Al3Sc were used to perform the thermodynamic modelling of the producing of two-phase alloy mentioned from pure anhydrous scandium halogenides. The parameters of reduction of halogenides by the metallic aluminium excess were calculated at the pressure 0.1 MPa in wide temperature range. The last version of “Terra” software complex (by prof. B.G.Trusov) was used for thermodynamic calculations.

According to the results obtained, the pure ScCl3 reduction with two-phase alloy (including Al3Sc) formation begins approximately at 880 K. The equilibrium composition at 1070-1080 K corresponds to almost complete  ScCl3 reduction with Al3Sc formation.
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