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Abstract: 

Due to the limited temperature capability of current YSZ thermal barrier coating 

(TBC) material, considerable effort has been expended world-wide to research new 

candidates for TBC applications above 1200 °C. Our study suggested that Sc2O3 and 

Y2O3 co-doped ZrO2 (ScYSZ) had excellent t’ phase stability even after annealed at 

1500 °C for 336 h. The thermal expansion coefficient of ScYSZ was comparable to 

the value of YSZ. The thermal conductivity of fully dense ScYSZ was in the range of 

2.13-1.91 W·m-1·K-1 (25-1300 °C), approximately 25 % lower than that of YSZ. 

Although the fracture toughness of dense ScYSZ was slightly lower than YSZ, an 

evident decline in elastic modulus was found. Additionally, thermal cycling lifetime 
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