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Abstract: High-entropy alloys overcome the design limitations of traditional alloys because of their multiple principal
element characteristics and excellent mechanical properties. Recent studies have shown that chemical ordering is common
in high-entropy alloys. In this paper, the formation mechanism, regulation methods, characterization techniques and their
effects on the mechanical properties of chemical short-range order materials are reviewed. The formation of chemical order
in the alloy is affected by many factors, such as the mixing enthalpy and atomic size. The degree of chemical order in an
alloy can be controlled by heat treatment, interstitial atom doping and irradiation treatment. X-ray diffraction, transmission
electron microscopy and computer simulation are common methods used to characterize chemical order. The chemical
order of an alloy affects its mechanical properties by affecting its dislocation behavior and stacking fault energy. An
in-depth understanding of chemical order provides an important basis for improving the performance of high-entropy alloys
through composition design and processing technology.
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Fig.1 Atomic distribution map and radial distribution function diagram of high-entropy alloys: (a, b) atomic distribution map and
corresponding radial distribution function diagram of the initial HINbTaZr alloy model; (c~¢) post MD-MC hybrid simulation results
showing the atomic distribution map, radial distribution function diagram, and dual-element atomic distribution map;

(f, g) Warren-Cowley parameters as a function of the annealing temperature and atomic distribution map for the CoCrNi alloy®~"
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Fig.2 The amplitude of the EXAFS function, Warren-Cowley parameters and Gibbs concentration space of high-entropy alloys: (a) the
amplitude of the EXAFS function of CoCrNi alloy in real space; (b) Warren-Cowley parameters between different atomic pairs;
(c) Gibbs concentration space of ternary and quaternary alloys®!
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[39-40]

Fig.3 CSRO in the VCoN:i alloy: (a) CSRO was observed in the VCoNi alloy via TEM; (b) according to the TEM observations of the
CSRO structure on different zones of the VCoNi alloy, its spatial structure was constructed**!

4 HINLTiZr CSRO . 6l
Fig.4 Dislocation pinning, proliferation and cross-slip induced by CSRO in HINbTiZr high-entropy alloy™
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Fig.5 Relationships between stacking fault energy and chemical order degree: (a) intrinsic stacking fault energy of CrCoNi alloy in
different states; (b) average intrinsic stacking fault energy of different neighboring shells; (c) extrinsic stacking fault energy of different
neighboring shells™!
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