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Mechanical and Thermal Properties of High-entropy Ceramics
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Abstract; Rare-earth tantalats RE; TaO; and niobates RE; NbO; (RE = rare-earth) have characteristics of high
thermal expansion coefficients ( TECs), low thermal conductivity, and excellent high-temperature stability,
subsequently, they are widely studied as thermal barrier coatings. The key force-thermal properties such as hardness,
fracture toughness, thermal expansion coefficient and thermal conductivity of (SmEuGd) (Ta0.5Nb0.5) Oy
ceramics were studied, and their properties were optimized by high entropy effect. The results show that compared
with single-rare-earth RE; TaO; and RE,; NbO; ceramics, (SmEuGd) (Ta, ; Nb, ;) O; exhibits higher TECs,

hardness and modulus, when its thermal conductivity is further reduced, and displays amorphous
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behavior. Compared with traditional ytrria-stablized zirconia (YSZ),

(SmEuGd) (Ta,; Nby ;) O; has higher

working temperatures (1 500 C), lower thermal conductivity (1.78 Wem ' « K!', 900 C), and higher
TECs (10.87X10 °*K™', 1500 °C) .It is proved that the thermal and mechanical properties of RE; TaO;
and RE;NbO; can be further optimized via high-entropy engineering.

Key words: thermal barrier coatings; rare-earth tantalates; high-entropy ceramics; thermal conductivity;

mechanical properties
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iR RE*" /nm a/A /)/A (/A V/AJ po/(g ecm %)

HECs 0. 106 10. 588 7.504 7.541 599. 199 7.857
La; TaOy 0.116 11.179 7.628 7.760 661.722 7.125
Eu; TaO; 0. 107 10. 674 7.535 7.590 610. 453 8. 151
Gd; TaOy 0. 105 10. 625 7.514 7.546 602. 685 8.432
Dy; TaO; 0.103 10. 529 7. 444 7.487 586. 815 8. 836
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