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Abstract; Environmental barrier coatings ( EBCs) have attracted much attention due to its excellent resistance to high temper-
ature water and oxygen corrosion. However, due to the surface coating corroded by external sand particles, commercial EBCs can
not meet the requirements of the hot-section components of the aircraft in the future. CMAS corrosion is another challenge to
EBCs. Nowadays, EBCs are mostly prepared by plasma spraying. As the coatings were endured with thermal shock conditions,
failure will inevitably occur. In response to this fact, the types of failures and failure modes were summarized, and the process of
generation and development of EBCs were also introduced. In this paper, the selection of EBCs was introduced from micro, me-
soscopic and macroscopic scale. By analyzing the experimental investigation results of EBCs at home and abroad, combining with
modeling and simulation results, the failure mechanism of EBCs induced by CMAS erosion, high temperature water vapor and
thermal shock was summarized. Finally, the problems that still need to be solved for the EBCs application and the research
trends in the future were also pointed out.
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(a) Section corrosion of coating
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(b) Interface between BSAS coating and SiC substrate

[ 13 C,/SiC-BSAS /KEEHIES (1250 °C, 50%H,0-50%0,, 100 h, 1.013 x10° Pa)
Fig. 13 Micrographs of C,/SiC-BSAS (1250 °C, 50%H,0-50%0,, 100 h, 1.013x10° Pa) after water vapor corrosion '**
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(a) Cross section morphology of coating
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(b) Magnification of (a)

B 14 BSRAT/BSAS MR ZHI 451 SiC EFEFRKZE I (200 h, 1300 °C, 2 h cycle, 90% H,0/0,, 1 atm)
Fig. 14 Mullite/ BSAS-coated SiC in cyclic water vapor furnace (200 h, 1300 °C, 2 h cycle, 90% H,0/0,, 1 atm) '*
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F*1 EBCs #EREHHFHICER
Table 1 Classical failure mechanism of EBCs
Preparation . .
Coating Failure . . Assessment Assessment
method Failure mechanism . References
i system modes temperature time
of coating
Pure mullite The volume shrinkage of amorphous mullite 1230 °C 50 h (2]
causes cracks and pores
ysz Prer.nature p.eeling of YSZ surface coating due 1300 °C 100 h [53]
Water and to high tensile stress
oxygen  The mismatch of thermal expansion coeffi-
BSAS corTosion  cient causes coating delamination and inter- 1300 °C 220 h [30]
nal cracks
Re, Si0, Volume eXPansion caused by phase trans- 1350 °C 166 h [54]
form, forming cracks
Ba atoms diffuse from the CMAS/BSAS in-
BSAS terface and dissolve in the Ca barium feld- 1300 °C 48 h [20]
Plasma
i spar phase
spraying
A low-melting eutectic phase is formed, the
Y,Si1,0, original grain boundary decays, stress con- 1500 °C 200 h [55]
centrates, and cracks occur
CMAS
A low-melting eutectic phase is formed, the
Yb,SiO; original grain boundary decays, stress con- 1500 °C 200 h [55]
centrates, and cracks occur
High temperature particles merge into the grain
Re,Si, 0, boundary, the stability of the grain boundary de- 1500 “°C 50 h [56]
creases, and pores and cracks appear
Yb,Si0, Thermal ~ The coatins.g,r has a 1'01 of Plastic deformation 1350 C 50%15 min [57]
shock such as twins and dislocations
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(b) Cross-sectional SEM micrograph of a T/EBCs on a CMC
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(c) Schematic illustration of the T/EBCs concept 1%
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Fig. 15 Schematic illustration of T/EBCs concept'™’
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