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Design, fabrication and characterization of CUAINICrFe eutectic alloy with

high entropy
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Materials, KN Toosi University of Technology, Technology, Tehran, Iran
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Abstract

High entropy alloys are a new science of alloys that have made significant progress in material engineering with their wide
features. High-entropy eutectic alloys (EHEAS), as a subgroup of high-entropy alloys, have become a new research focus in
the metallic materials community due to their excellent castability, fine and uniform microstructures, high strength, and
good formability. In this research, based on the analysis of phase diagrams obtained from JMat Pro software, a design
strategy for high entropy CuAINiCrFe alloy with high strength and ductility was proposed. After designing in JMat pro
software, the alloy was prepared by vacuum remelting process (VAR). Considering the thermodynamic relations, the high
entropy alloy was fabricated and validated. The results indicate that the eutectic composition can be analyzed in the path
analysis. Solidification was predicted. The chemical composition and microstructure of the prepared alloy after pouring
were analyzed by Fe-SEM, EDS analysis. Transmission electron microscope (SEM) images show high entropy

structure. Hardness in eutectic sample was measured, the results report a significant CuAINiCrFe alloy with eutectic
amount of hardness in the fabricated eutectic sample. The obtained findings suggest new approaches to design high entropy
eutectic alloys with favorable mechanical properties for widespread use in industry

Keywords High entropy alloys, microstructure, eutectic alloys, Medima thermodynamic model, modern science



