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Fig.1 Schematic diagram of the atomic structure of a

multi-component nitride with a rock-salt type (B1)
crystal structure and a solid solution of five metals on
one sub-lattice (a); comparison to a binary (single-metal)
nitride (b) (blue indicates nitrogen; other colors indicate

metallic elements)"
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Fig.2 Structure of the HEAs (CrNbSiTiZr)C[*®
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Fig.3 Crystal structure of Zro,Tig2Hfo2Vo2Tag 2B,
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Table 1 Crystal structure and properties high-entropy ceramic films and coating materials prepared by vacuum cathodic arc

deposition2%-%]

High-entropy ceramics Crystal structure Properties description Year Ref.
(TiHfZrNbVTa)N fee Irradiation resistance 2016 [30]
(TiZrHfVNbTa)N bee, fee H=45.32 GPa, E=313.67 GPa 2016 [30]

(ZrTiNbCrSi)N fee H=24-29 GPa 2017 [31]
Al-Ti-Fe-Cr-Ni-N Corrosion resistance 2021 [32]
(HINbTiVZr)N - H=32.7 GPa, E =386-448 GPa 2022 [33]
(AICrTaTiZr)N - H =35.5 GPa, E =340-424 GPa 2022 [33]
(AICrMoSiTi)Ny fee H=41.6 GPa 2022 [12]
(AITiVCrMo)Ny bee Corrosion resistance, Conductivity 2022 [34]
(AICrMoTiV)Ny bee Corrosion resistance 2023 [35]
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Table2 Crystal structureand properties of HEC films and coating materials prepared by magnetron sputtering deposition!

9, 27, 39-40, 45-60]

HEC Crystal structure Properties description Year Ref.
(ALCoCrCuFeNi)O Cubic spinel phase H=(25.7+2.3) GPa 2008 [47]
NbTiAISiW,N, fce, bee H=20.5 GPa, E=206.8 GPa 2016 [48]
(AICINDBSITiV)N fee E=2415x9.8 MPa 2018 [49]
(ZrTiHfVTa)B, - H=(47.2+1.8) GPa 2018 [27]
(Hf-Nb-Ti-V-Zr)N fce Electrical resistivity =231-286 pQ-cm 2018 [50]
(CrTaNbMoV)Zr, bee H=11.6 GPa, E=215.6 GPa 2019 [51]
NbTiAISiZrN, Amorphous H=12.4 GPa, E=169 GPa 2019 [52]

(AICoCrCugsFeNi)N fee, bee H=9.8 GPa, E=149 GPa,
2020 [40]

(112) water contact angle
(CrTaNbMoV)N, bee, fee H=21.6 GPa, L:=31 mN 2020 [9]
(AICrSiNbZr)N, - Electrical resistivity 2020 [53]
Al-Cr-Nb-Y-Zr-N fee H=30 GPa 2020 [39]
(TaNbSiZrCr)C fee H>34.1 GPa 2021 [46]
(AIC0oCrCuq sFeNi)O fee, spinel H=11 GPa, WCA=111 2021 [54]
(AL,Cr,Nb,Ta,Ti))N fee H=35 GPa, E=350 GPa 2021 [55]

H=13.2 GPa, E=255 GPa
(CrMnFeCoNi);04 Dual spinel 2022 [45]
Ferrimagnetic nanomaterial

(AICrWTiMo)N fee L~16.06 N, H=24.5 GPa, E=263 GPa 2022 [56]
AlTiZrTaHf(-N) fee H=27.67 GPa, E=205.56 GPa 2022 [57]
(AICINDbTiVCe)N - COF=0.34 2023 [58]
(TiTaZrHfW)N Rock-salt H=29 GPa, H=257 GPa 2023 [59]
(TiAlTaCrZr)N Columnar crystal H=25.8 GPa 2023 [60]
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Research Progress of High-Entropy Ceramic Filmsand Coatings

Zheng Weiping, Wang Jingjing, Liu Ping, Ma Xun, Zhang Ke, Ma Fengcang, Li Wei
(School of Materials and Chemistry, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: High-entropy ceramics with five or more cations have attracted great attention due to their excellent properties in various structural and
functional applications. After the introduction of the concept of entropic stability, significant efforts have been made to increase the entropy,
minimize the Gibbs free energy, and achieve stable single-phase high-entropy ceramics. This paper reviewed the recent research progress on
high-entropy ceramic films and coatings. Firstly, the microstructure of high-entropy ceramic films and coatings was introduced from the concept of
high entropy; then, the preparation methods of high-entropy ceramic films and coatings were outlined, and the research results on their excellent
properties were summarized; finally, the prospects of high-entropy ceramic films and coatings were presented.
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