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Abstract Titanium-based high-entropy alloys with superior properties such as high specific strength and low
density have received much attention from the military industry and scientific research community. However, how
to find and obtain titanium-based high-entropy alloy materials with both strength and plasticity through improved
processing, and how to establish a relationship between processing methods, material microstructure and mechanical
properties still need in-depth research. In this study, a new high-entropy alloy Ti,sZr,,AlsNb;V; with a density of
5.6 g/cm’ was prepared by vacuum suspension melting, and the alloy was further strengthened and toughened by
multi-stage rolling. It was found that multi-stage rolling induced the formation of B2 and HCP precipitated phases in
TiusZr,AlsNbsV; alloy. The combination of precipitated phases and fine grain strengthening synergistically
increased the strength and plasticity of Ti,sZr, AlsNbsV material, and the tensile yield strength of the material was
increased by 35.2% to 1,149 MPa, while the ductility of the material was increased by 34.0% to 10%.
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Fig. 3 Mechanical properties of Ti,sZr,,AlsNbsV; alloy. (a) Tensile stress-stain curves, (b) compressive stress-stain curves, (c) the vari-
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