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Abstract

Multiprincipal element alloys, also known as High-entropy alloys (HEA), are potential materials for use in the aeronautical industry, especially when they are composed by
refractory / reactive metals. In this context, refractory high-entropy alloys (RHEAs) with the addition of Al were investigated by several groups, aiming for obtaining good
oxidation resistance and low-density. Thus, the study of phase equilibria in ternary systems involving refractory metals and Al is important, since the use of these data allows
the choice of potential compositions for BCC single-phase RHEAs. Our research group investigated some Al-refractory ternary systems involving the elements Cr-Nb-Ta-Ti-VZr. In the present work, the liquidus projection of the Al-Cr-V system is proposed for the first time based on literature data. The investigations were carried out via
microstructural characterization of 24 as-cast alloys using scanning electron microscopy (SEM), electron dispersive X-ray spectroscopy (EDS) and X-ray diffractometry (XRD).
Results showed any presence of ternary phases. The extensions of the primary precipitation fields of each phase were proposed. The primary precipitation field of BCC is
preponderant and the compounds β-Al8Cr5 and Al8V5 form complete solid solution. Two ternary reactions were suggested: Liquid + Al8(Cr,V)5 ↔ Al3V + Al4Cr and Liquid +
Al8(Cr,V)5 ↔ Al3V + Al4Cr.

Literature information

Calculated using data from [1-3].

Results

Proposed liquidus projection of the Al-Cr-V system.

Concluding remarks

SEM/BSE micrographs of alloys #6, #10, #16, #19, #21 and #22.
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The liquidus projection of Al-Cr-V system was experimentally determined.
The primary precipitation fields of BCC, Al8(Cr,V)5, Al3V and Al4Cr were identified.
Two class II ternary invariant reactions are proposed (UI and UII).
No ternary compound was founded.
The primary precipitation field of BCC is preponderant.
The compounds β-Al8Cr5 and Al8V5 form complete solubility.
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