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Substrate-lossless Removal Approach of Environmental Barrier Coatings on SiC¢/SiC
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Abstract: Environmental barrier coatings (EBC) can be applied to the surface protection of silicon carbide ceramic matrix
composites (SiC#/SiC-CMC) from combined corrosion of water-oxygen. Local spallation or delamination would occur after
exposure to high-speed and high temperature flame ablation. In order to recycle and reuse the extremely expensive CMC
materials, it is urgent to develop EBC remanufacturing technology. Removing the original failed EBC is the most important
and primary step for the deposition of new EBC. In this study, a substrate-lossless removal method for the failed EBC is
proposed, based on the structural and mechanical property analysis of the multi-layered EBC and substrate. Conventional
methods, such as chemical corrosion, high pressure water impact, laser cleaning, are difficult to be directly applied to the
removal of EBC coating due to the inevitable substrate damage. By comparing and analyzing the mechanical properties of
multi-layered EBC and substrate, a selective erosive method with sandblasting was proposed. By using a self-developed EBC
removal device, the effects of parameters on coating removal efficiency were investigated based on the surface morphology
after removal. In addition, the non-destructive characteristics of substrate and the removal mechanism of coating were
discussed. The substrate-lossless removal method of failed EBC provides fundamental support for the development of overall
EBC remanufacturing technology.
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Fig.1 Mechanism of laser removal of coatings
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Table 1  Vickers micro-hardness of coatings and substrate!> 2]

Coatings / Substrate Vickers micro-hardness / GPa

7-Yb2Si207 6.2+0.1
B-Yb2Si207 6.8+0.2
3A1203-2Si02 (Mullite) 5.3
Si 8-12
SiC 30.4-333
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Table 2 Vickers micro-hardness of abrasives®"

Abrasive Vickers micro-hardness / GPa
SiO2 8
MgAl2(SiO3)4 (Garnet) 13.3
Al03-1 19-21.6
ALO3-2 21.6-26
SiC 20.4-33.3
B4C 49
C (Diamond) 78.5
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Fig.2 Normalized removal of coating using different abrasives
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Fig.3 Diagram of sandblast removal test
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Fig.5 Surface morphologies of mullite after sandblasting using different abrasives (90°)
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Fig.6 Surface morphologies of Si after sandblasting using different abrasives (90°)
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Fig.11 SEM images of SiC after sandblasting with different angles (Al203-2 as abrasive)
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