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Development of Hard and Toughness High-Entropy Ceramics and Clarify of Phase
Stability Factors

Nino, Akihiro
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W-Ti-Ta-C and W-Ti-Ta-Nb-C high-entropy ceramics were synthesized at
sintering temperatures from 1600° C to 1700° C by the resistance-heated hot-pressing. W-Ti-Ta-C and
W-Ti-Ta-Nb-C high-entropoy ceramics have a cubic solid solution single phase same as TaC. The
solid-solution reaction proceeds at 1600° C, indicating that the high-entropy ceramics are stable at

sintering temperature. W-Ti-Ta-Nb-C high-entropy ceramics had a high Young"s modulus of about 500
GPa. Nb solid-soluted high-entropy ceramics were decreased the crystalline grain size. The hardness
was decreased slightly from 20.6 GPa without NbC to 18.8 GPa with NbC addition. Fracture toughness
values were higher than pure NbC.
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