2021 2022

Fabrication of High Entropy Ceramics and Application for Thermal protection
materials
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High entropy ceramics were developed bg mixing five kinds of oxide powders.
Zr02-based high entropy ceramics were successfully fabricated by reaction at high temperature.
Material properties were evaluated using bulk samples by SPS. Thermal conductivity of the dense
sample is less than 1W/ml. Powders were coated on C/C and UHTCMC using aerosol deposition method.
Hardness of the substrate is important factor in the coating process. The coatings were successfully
fabricated on the substrate under optimum condition. Recession of the coating on UHTCMC was also

evaluated using arc-wind tunnel facility. The thickness of the coating/substrate system was not
changed even after the heating above 2000
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Tablel. Comparison with CCCs fabricated in the present research.

Zr02:Hf02:Y203:Ta205:CeO2 ZHYTC-1 1.17R MEC
Zr02:Hf02:Y203:Ta205:CeO2 ZHYTC-2 1.18R MEC
Zr02:Hf02:Y203:Ta205:CeO2 ZHYTC-3 1.06R MEC
Zr02:Hf02:Y203:Tas05:CeO2 ZHYTC-4 1.34R MEC
Zr02:Hf02:Y203:Ta205:CeOg ZHYTC-5 1.52R HEC
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Fig. 3 Schematic of specimen and specimen holder.
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Fig. 6 X-ray diffraction profile of CCCs
fabricated by solid phase reaction
(ZHYTC-1~5).
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Table.2 Thermal conductivity by laser flash technique.

Thermal conductivity | Heat capacity | Thermal diffusivity Density

Sample [W/(m-K)] [J/(g°K)] [mm?/s] [g/cm’]
ZHYTC-1 2.39 0.32 1.02 7.32
ZHYTC-2 1.66 0.35 0.63 7.53
ZHYTC-3 1.96 0.36 0.70 7.78
ZHYTC-4 1.49 0.34 0.58 7.56
ZHYTC-5 1.43 0.35 0.54 7.57
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Fig. 9 Optical micrographs of the specimen after
arc-wind tunnel testing.
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Fig. 10 Plots of specimen thickness as a
function of heat flux.
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