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Table1 Mechanical properties of TaxHf1xC ceramics

Sample Nanohardness/GPa Elastic modulus/GPa Toughness/MPa m*? Reference

TaC 13.340.7 45846.6 2.740.3 [28,29]

HfC 10.54.0 28349.6 29405 [28,29]
TagsHfo.C 19.3H4.3 45945.8 2.940.9 [28,29]
TagsHfosC 22148 549+11.2 2.940.7 [28,29]
Tag 2HfosC 16.743.0 438+17.8 3.440.6 [28,29]
Tag sHfo,.C 16.39+40.86 443.24423.65 4.58+41.06 [13]
TagsHfosC 17.15#.1 523.8247.03 6.0340.70 [13]
Tag o HfosC 19.0640.27 577.3046.04 5.5140.56 [13]
Tao.g2Hfo.18C 27.447.0 484.4434 - [13]
Tao_ngo_zc 19.83 - [32]
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Progress on Ta,Hf,,C(x=0~1) Ultra-High Temperature Ceramics

Zhang Jian®, Jiang Jinming?, Zhou Yonggang®, Luo Qi*, Lu Ping", Shi Changxiang®
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Abstract: Ultra-high temperature ceramics have the unique advantages of being able to maintain physical and chemical stability in ultra-high
temperature environments (>2000 °C) and in reactive atmospheres (e.g., atomic oxygen, plasma environments), and thus have great potential for
applications in thermal protection systems for high-speed aircraft and hot-end components for rocket engines. In recent years, TayHf1xC(x=0~1)
ultra-high temperature ceramics have become a new hot topic in the field of ultra-high temperature ceramics due to their ultra-high melting points
and excellent resistance to oxidation and ablation. Based on the available published reports, this paper presented a comprehensive review of the
research progress on the composition, preparation, intrinsic properties and high-temperature oxidative ablation properties of TayHf;xC(x=0~1)
ultra-high-temperature ceramics in abroad and domestic. The relevant progresses in the preparation and properties of the material systems were
highlighted, the shortcomings of the existing studies were summarized, and the future research trends were prospected, aiming to provide useful
guidance for the theoretical, experimental and application studies of TayHf1.«C(x=0~1) ultra-high-temperature ceramics.
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