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Thermal Barrier Coatings (TBCs)
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Requirements for new TBCs

[4] /~  High melting point 5]
' [~ Sluggish diffusion
’ I~ Low thermal conductivity
‘ \ I~ No phase transformations (rt = ht)
] TBC
[~ Matching coefficients of thermal expansion with
Thermally Bond coat substrate and bond coat
grown oxide
Superalloy I~ Sufficient mechanical properties

/>~ Chemical resistance
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High-entropy oxides (HEOs)
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High-entropy oxides (HEOs)

b Multi-component rare-earth zirconates RE,Zr,O, with 5 or

more cations (pyrochlore or defect-fluorite structure) -
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RE,Zr,0, (RE= Dy, Gd, Nd, Sm, Y) oo

b Promising composition: (DyO_ZGdO_ZNd0_28m0_2Y0_2)22r207[9]
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The CALPHAD method

b Multicomponent system: ZrO,-Dy,0,-Gd,0,-Nd,0;-Sm,0,-Y,04

b Development of a thermodynamic database using the CALPHAD method

: Thermodynamic models
[~ Microstructural changes

» Two-sublattice partially ionic liquid model
oy : i, [~ Liquid

> Definition of suitable compositions a
b Compound Energy Formalism (CEF)

/> Processing conditions b ZrO,-based phases
> RE,O3-based phases

b Stoichiometric model

I 82,04, JLU
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Thermodynamic database

II
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I 3 subsystems |ldeal mixing in solid and liquid phases
RE = Gd, Nd, Sm RE = Dy, Gd, Nd, Sm
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Experimental procedures
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ZrO,-Y,0, and Y,0,-Dy,0; systems
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The ZrO,-Dy,0, system
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The ZrO,-Dy,0, system
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Isothermal section at 1773 K
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Isothermal section at 1773 K

0.2

03 0.4 05 06

Mole fraction DyO, 5

0.9 1.0

DyO, 5

f 25um !

Intensity / (Counts)'/2

Y Lal

100

@
o

D
o

H
o

N
o

—— Fluorite
——— Cubic
l A _ A 2Rk
10 20 30 40 50 60 70 80 90
20/ °

25um

14

JLU

NEUE WEGE. SEIT 1607

JUSTUS-LIEBIG-
Y UNIVERSTTAT
' GIESSEN




Isothermal section at 1773 K
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Isothermal section at 1573 K
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Isothermal section at 1573 K
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Low and high-temperature equilibria
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Heat capacity - Fluorite
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