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Preparation of High-Entropy Ceramics and Their Application Status in
Thermal/Environmental Barrier Coatings
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[ABSTRACT] The research of high-entropy ceramics is still immature compared with high-entropy alloys, but a variety
of high-entropy ceramics have been explored and prepared. High-entropy ceramic materials have unique structure and
excellent properties, of which application prospect is very broad. Among them, the excellent phase stability, good matching
with the thermal expansion coefficient of silicon-based ceramics, and excellent resistance to water vapor corrosion makes
them very suitable for thermal barrier coatings, environmental barrier coatings and thermal/environmental barrier coatings.
It has become a research hotspot of thermal protection coating in recent years. Based on the research on high-entropy
ceramics in recent years, this article summarizes the current computer simulation methods, preparation processes and
sintering processes used in the research of high-entropy ceramic materials, the application status and shortcomings of high
entropy ceramic materials in thermal/environment barrier coatings are pointed out.
Keywords: Computer simulation; Preparation; High-entropy ceramics (HECs); Thermal barrier coatings (TBCs);
Environmental barrier coatings (EBCs)
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Fig.1 Alloys world based on configurational entropy
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Fig.2 Flow chart of first principle calculation
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J BN B 2543 AT R Bsp X B R RE PR AT T
5%, SR i ot P A H AR L il £
1.2 #HlEEES

JS48 HECs BT H R AFr PR A I i I H st
M 32 R, (HJRFE T Y B B o A1 A 5% A0 U R s A
ANHTHU o B HLaR: > W TR BB, o] IR s # At
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FH B FL0 18125 B N 7 ¥ i T 458K 4464 Ba ( Zr,
Ti,,Sn,,Hf,,Me,, ) O; ( Me=Y’", Nb™", Ta’", V**, Mo,
W), Li % P L) Y,0,. La,0;. Nd,O;. Eu,0;. Sm,0,
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Fig.3 Schematic diagram of coatings
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