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Fig.1 Typical structure of the first-generation EBC system
(a) mulite EBC; (b) mulite/ YSZ EBCs(after water vapor cycle)
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Fig.2 Typical structure of the second-generation

EBC system
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Gen-1 3-layer coating system
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Fig.4 Schematics of approach to designing high-temperature T/EBC system
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1650 °C capable thermal/

Energy dissipation and chemical
barrier interlayer

Environmental barrier

Nano-composite bond coat

Ceramic matrix composite(CMC)

environmental and radiation barrier

Highlighted coating material systems:

« High stability multicomponent HfO, Top Coat

* Graded and Layer graded interlayers
(l’)) + Advanced HfO,-Rare Earth-Alumino-Silicate EBC
(doped mullite & toughened rare earth silicate EBC)
+ Ceramic composited bond coat

Multicomponent Rear earth doped

HfO,

} (such as HfO,-11Y,0,-2.5Gd,0,—
y 2.5Yb,0,)

. ra erant interlayer
J__HfO-Rare Earth-Alumino-Silicate EBC

HfO,-toughened Rare Earth Silicate EBC
& HfO,-Si or RE modified mullite bond coat
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() B # EBC R4 0¥ B (bl APS-HL 7 SR B S A DI (EB-PVD) il & i3 5 EBC R 4 HL B2 IR A
Fig.6 NASA 1650°C advanced EBC system

(a) the schematic concept; (b) an optical micrograph of a coating cross-sectional microstructure of air plasma sprayed (APS)-

electron-beam physical vapor deposited (EB-PVD) hybrid advanced EBC system
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The process of environmental barrier coating system for

silica-based non-oxide ceramic matrix composites
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Abstract: Due to their excellent high temperature mechanical properties and thermostability, advanced

silica-based non-oxide ceramics and ceramic matrix composites were considered as candidate materials for

hot end components of future advanced aerospace vehicle and land gas turbine.

However, the poor

resistance to water vapor oxidation of silica-based non-oxide structural materials was failed to fulfill the

requirement of service, unless employing extra protection from environmental barrier coating (EBC)

system. In this paper, failure mechanism of silica-based non-oxide ceramic under oxidation conditions with

high-temperature water vapor, process of EBC system development and recent evolution of NASA novel

EBC system were discussed.
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