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Fig.1 Progression of temperature capabilities of Ni-based superalloys and (TBCs) over the past 50 years (a); cross-sectional SEM image

of EB-PVD TBCs (schematic diagram showing the temperature reduction provided by the TBCs) (b)
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Fig.2 Contour map of thermal conductivity determined at 1473 K by simulation, as a function of ionic radius of the 4 and B ions for
pyrochlores AszO7[20] (a); TECs of (REo9Scy.1)2Zr,07 and RE>Zr,0; (RE=La, Nd, Sm, Gd, Dy, Er) ceramics'?! (b); typical
micromorphologies of (Sm;.,Gd,),Zr,07 (x=0.5) ceramic powders (¢) and (Smy.,Gd,),Zr,07) (x=0.3) bulk ceramic®’ (d)
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Fig.3 Cross-section SEM morphologies of (YSZ+GZO0)/YbSZ (al), GZO/YbSZ (a2) and GZO (a3) coatings after hot corrosion test for 24 hP*”:
cross-section BSE images of GZO-Sc/YSZ coatings of reaction layer after corrosion at 1200 ‘C (bl, b3) and 1250 C (b2, b4) for
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Review on Alloying M odification of Rare Earth Zirconate for Thermal Barrier
Coatings

Dong Zhijie, Fu Qiangang, Hu Dou
(Shaanxi Key Laboratory of Fiber Reinforced Light-Weight Composites, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Thermal barrier coatings (TBCs) are one of the effective ways to raise the upper limit operating temperature of aero-engine hot
end components. Rare earth zirconate (RE,.,Zr24,07+y2) is considered as a candidate material for the new generation of TBCs due to its low
thermal conductivity and good high-temperature phase stability. Given to the strong performance designability of (RE>.Z12::O7:x2),
research progress on mechanical and thermophysical properties and corrosion resistance of conventional alloying modified and high
entropy modified rare earth zirconate coating was reviewed based on the alloying design idea, and the prospect for subsequent research was
proposed based on the deficiency of current research.
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