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Research Progress in High-temperature Medium-entropy Alloy
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Abstract: Rapid growth in aerospace and gas turbine industries has raised stricter demands on service performance of

components under high temperatures. High-temperature medium-entropy alloys with high-melting-point elements as

main components maintain desirable strength and corrosion resistance in high temperature environments, which display

great application potential as high-temperature structural materials. The composition design, processing, and property

optimization have become reaserch focus. The latest progress in high-temperature medium-entropy alloys and effective

strengthening strategies were reviewed in aspects of novel preparation methods, current composition development, and

strengthening routes. Moreover, the problems and main challenges for alloys were discussed, and the future

development as well as application prospects were forecast.
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Fig.1 BSE image of CoFeMnNi alloy prepared by MA + SPS
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Fig.2 SEM images of Ti-6A1-4V specimens prepared by different HIP processes
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Tab.2 Mechanical properties of CoCrNi MEAs prepared by
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Fig.7 Mechanical properties of Ni-rich alloys
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kJ/mol
A AGygc AGy ¢ AGyg
FeO —417.3 —404.8 —392.1
Fe,O, —378.2 —361.7 —345.2
Fe,O, —400.0 —385.1 —370.2
CoO —330.8 —316.9 —303.1
Co,0, —268.0 —249.1 —230.5
NiO —303.1 —286.0 —268.9
Cr,0, —588.7 —571.9 —555.2
ALO, —913.4 —891.4 —869.3
MnO —627.6 —612.8 —597.9
Mn,O, —525.4 —508.2 —490.9
Mn,0, —472.1 —455.1 —438.1
Sio, —735.0 —717.5 —700.3
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