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Abstract: 8 %) (mass fraction) Y,O; partially stabilized zirconia (8YSZ) is a currently commonly-used top-
coat material for thermal barrier coatings (TBCs) applied to turbine blades in aero-engines. However, its
volume change induced by high-temperature phase transitions above 1200 “C can easily lead to cracking and
failure of TBCs. Sc,0s is employed as an alternative stabilizer to fabricate 8%Sc,05-92%7rO » (mole
fraction) ceramics (8SSZ) wvia a solid-state synthesis method. The thermophysical properties of 8SSZ and
conventional 8YSZ, including thermal expansion coefficient (CTE) , thermal conductivity, and high-

temperature phase/grain stability, are systematically compared. The results show that after heat treatment

at 1400 °C in a muffle furnace, the CTE of 8SSZ measured by a dilatometer ranges from 8.91 X107 K™ to
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10.7X10°° K™', which is comparable to that of 8YSZ. Thermal conductivity tests reveal that 8SSZ
exhibits a thermal conductivity of 2.59 W/(m+K) , approximately 20% lower than that of 8YSZ. X-ray

diffraction (XRD) and scanning electron microscopy (SEM) results demonstrate that 8SSZ maintains

phase stability without phase transitions after 500 h at 1400 ‘C , outperforming 8YSZ in high-

temperature phase stability. However, 8SSZ still exhibits the issue of excessive grain growth.

Key words: TBC; Sc,O;; phase stability ; thermal conductivity ; grain growth
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