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Fig.1 Selective laser melting technology diagram
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Fig.3 Laser metal deposition technology diagram
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Research Progress on Strengthening Mechanism of High Entropy Alloys by
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Abstract: With the rapid development of the aviation industry, higher requirements have been put forward for the
properties of alloy materials. Against the backdrop that the room for performance improvement of traditional alloy
materials is gradually limited, high-entropy alloys, with their unique multi-principal element design, not only exhibit
excellent mechanical properties but also show their unique advantages in corrosion resistance, high-temperature
resistance and other aspects, thus becoming one of the most promising materials. Laser additive manufacturing
technology provides a new process route for the design and manufacturing of high-entropy alloys, ensuring that the
formed parts have the advantages of dense structure and uniform microstructure. This paper summarizes the
research progress in the strengthening mechanisms of high-entropy alloys fabricated by laser additive manufacturing,
lists typical cases of mechanisms including strain-induced twinning strengthening, deformation-induced phase
transformation strengthening, fine-grain strengthening, solid solution strengthening and second-phase strengthening,
and focuses on elaborating the significant influence of process characteristics on the strengthening mechanisms. The
results show that the process characteristics of laser additive manufacturing technology can enhance the effects of
the strengthening mechanisms of high-entropy alloys, thereby improving the mechanical properties of the alloys.

Key Words: high-entropy alloys; laser additive manufacturing; strengthening mechanism; mechanical properties;
dislocation
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