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Abstract: High-entropy ceramics, a novel class of single-phase ceramic solid solutions consisting of near-equimolar
multielement species, are recently attracting tremendous attentions. Especially, the transition metal non-oxide
high-entropy ceramics, such as transition metal carbide and boride high-entropy ceramics, have been proposed for
potential applications in aerospace, nuclear energy, high-speed machining and many other extreme environments,
owing to their excellent physical and chemical properties including super-high hardness, low thermal conductivity,
good oxidation resistance and corrosion/erosion resistance. Recently, the research of high-entropy ceramics is only
focused on composition design, fabrication methods, single-phase stability and mechanical properties, but the de-
sign criterion and theoretical analysis are rarely reported. Based on the researches of high-entropy alloy, the fabri-
cation, characterization and theoretical study of several transition metal non-oxide high-entropy ceramics are sum-
marized, along with some related results of high-entropy film. The prospects for the future developments of
high-entropy ceramics are also discussed.
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Table 1 Ranking of some high-entropy carbides based on the EFA values
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Ranking HEC EFA/(eV-atom) ™ Ranking HEC EFA/(eV-atom) ™
) (VNbTaMoW)C 125 (23) (TiZt1NbTaW)C 59
) (TiZrHfNbTa)C 100 (29) (ZrVNbTaW)C 56
3) (TiHfVNDbTa)C 100 (33) (TiZrHfNbW)C 53
@ (TiVNbTaMo)C 100 (36) (TiZrHfTaW)C 50
) (TiZtNbTaV)C 83 (44) (TiZtTaMoW)C 48
@) (TiVNbTaW)C 77 (52) (ZrHfTaMoW)C 45
(10) (TiZrNbTaMo)C 71 (55) (TiZrHfMoW)C 38
17) (TiHfNbTaW)C 67 (56) (ZrHfVMoW)C 37

a: 1 eV/atom=9.6485x10* J/mol
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Fig. 2 SEM images of the fracture surfaces, polished surfaces and their corresponding EDS element mappings
of (TiZrNbTaW)C using (a) metallic powders and graphite, (b) metal carbides and (c) metal oxides and graphite
as raw materials, as well as the back scattered electron images of (TiZrNbTaW)C using (d) metallic powders

and graphite,(e) metal carbides and (f) metal oxides and graphite as raw materials
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