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Study on the structure, properties and corrosion (=%, I, FEH)
Huang Hui-han, Li Tong-qi, Xu Lin (/MNUS, FH)

(Science and Technology on Advanced Functional Composites Laboratory, Aerospace Research Institute of
Materials & Processing Technology, Beijing 100076,China) (5, JEH)

Abstract: In order to meet the urgent demand of new thermal barrier coating materials for a new generation of
aero-engines, a high entropy rare earth tantalate material (Y0.2Gdo2Dyo2Lao2Smo2) TaOs((SREo2)TaO4) with
excellent performance was prepared by solid phase reaction method.The phase composition, microstructure,
thermal properties, mechanical properties, and CMAS (CaO-MgO-Al,03s—SiOs)corrosion resistance of the
material were studied. The results show that SREo2)TaO4 ceramic material is monoclinic structure with obvious
ferroelastic domain. The material system exhibits extremely low thermal conductivity(1.65 W-m™-K-!,600 °C) and
high thermal expansion coefficient (10.2 x10¢ K*!); Compared with zirconia stabilized with 6 ~ 8% yttrium oxide
with t' phase structure (YSZ) material (2.1~2.7 W-m-1-K-', 100~900 °C), the thermal conductivity has decreased
by nearly 22%; The thermal expansion coefficient is also significantly higher than that of single component rare
earth tantalate materials (8.8~9.6 x10¢ K', 1 200 °C). Due to the unique ferroelastic toughening effect, the
fracture toughness of (5REo2)TaO4 reaches 2.4 MPa-m'?. In addition, high entropy rare earth tantalate and CMAS
melt formed a continuous structure reaction layer that showing excellent corrosion resistance.

Key words: thermal barrier coating;rare earth tantalate; high entropy ceramics; ferroelastic toughening effect
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Si0, ALO; MgO Fe:0; CaO TiO» KO Na,O R0
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Table 2 Physical properties of corundum-mullite castable at room-temperature

i H Ml M2 M3 M4
LA % 0.26 -0.17 -0.33 -0.47
BAALE% 15.8 13.9 12.5 12.1
LT % /MPa 39.1 353 31.2 24.3
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Fig.1 Properties of corundum-mullite castable at high temperature
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