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Abstract: The history of environmental barrier coatings was summarized. The features and application sta-
tus of different materials and preparation techniques of environmental barrier coatings were analyzed. Various as-
sessment methods and failure modes of the coatings were introduced. Some suggesstions for speeding up the devel-
opment of environmental barrier coatings were proposed according to the relevant research status and technical

difficulties.
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Fig. 1 Progression and projection of temperature

capabilities of the aero-engine materials"’
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Fig.2 A schematic of key EBCs requirements'!!
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Fig. 3 Comparison of the thermal expansion of refractory

oxides and silicates with the thermal expansion of SiC "
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Fig. 4 Cross section morphologies of BSAS-coated CMC-
SiC/SiC after 1000h with 2h cycle at 7=1300°C,
p(H,0)=0.9MPa"
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Fig.5 Comparison of two mullite coatings processed by

different plasma spraying'”
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Fig. 6 Cross-section of Si/mullite+20wt.% BSAS/BSAS-
coated CMC-SiC/SiC after 1000h with 1h cycle at
T=1300°C, p(H,0)=0.9MPa'"*

Fig. 7 Cross section of mullite+20wt% BSAS/BSAS-coated
SiC after 20h at 1440°C in air™*
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Fig. 8 Cross section of Si/mullite/Yb,SiO,-coated SiC/SiC
after 1000h with 1h cycle at 7=1380°C, p(H,0)=0.9MPa"*"
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Fig.9 Thermal spray coating microstructure showing

common features®”
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Fig. 10 Cross-sectional morphology of the coating
deposited by EB-PVD
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(c) Interface of mullite and Si
coating
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Table 1 Testing rigs for EBCs

Rig Typical testing parameter

Capability

High steam cycling
High velocity—high steam burner
High heat flux laser

High pressure burner

p(H,0)<1MPa, v is very low
p(H,0)=0.2~0.5MPa, v=100m/s
p(H,0) is very low, v=0
p(H,0)=0.5~1MPa, v=20~30m/s, p,,,=SMPa

Long—term cyclic steam oxidation test
Recession test
Temprerature gradient cycling

Recession test

Table 2 Sources of EBCs degradation

Category Source

Degradation mode

Chemical
Physical

Mechanical

H,0, chemical incompatibility, CMAS
Phase transformation, sintering

Themal stress, external stress, foreign objects

Volatilization, oxidation, chemical reactions
Cracking, delamination

Cracking, erosion, delamination
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Fig. 12 SEM image of 70wt% Yb,SiO, mixed with 30wt%
CMAS after 4h at 1300°C""
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