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Fig.1 Schematic diagram of TBCs deposited by electron beam physical vapor deposition (EB-PVD) after CMAS penetration: (a) CMAS
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penetrated into the column gap, (b) CMAS dissolved the column tips, gradually re-precipitated into globular m-YSZ, and

(c) globular m-YSZ formed and crack developed in the dense layer just beneath the surface and just above the bond coat

El2 CMAS BANEE TR (APS) il &1 YSZ iR 2 1 A 45 M A s =
Fig.2 Schematic diagram of TBCs deposited by atmospheric plasma spraying (APS) after CMAS penetrated: (a) CMAS penetrated into

the coating from porosity and microcrack, (b) CMAS dissolved the surface coat and re-precipitated into globular m-YSZ, and

(c) the interaction layer formed in the surface of TBCs

3 YSZ LM CMAS UM S i I %
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Fig.4 Schematic of delamination mechanism for TBCs after

CMAS penetration
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Fig.5 Backscattered electron image showing CMAS infiltrated
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Fig.6  Microstructure of magnetron sputtering deposited Pd
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Corrosion Failure Mechanism of Thermal Barrier Coatings after Infiltration
of CMAS Deposits and Countermeasure Study

Kang Yongxia, Bai Yu, Liu Kun, Wang Yu, Tang Jianjiang, Han Zhihai

(State Key Laboratory for Mechanical Behavior of Materials, Xi‘'an Jiaotong University, Xi'an 710049, China)

Abstract: The development of long-lifetime and high-performance thermal barrier coatings (TBCs) has been a very urgent task due to the

need of high-power aero-engines and new-generation supersonic air craft. The failure caused by the penetration of CaO-MgO-Al,03-SiO;

(CMAS) has been given more and more attention during recent years. This paper reviewed the latest experimental results on the failure

mechanism and corrosion resistance of coatings deposited by atmospheric plasma spraying (APS) or electron beam physical vapor

deposition (EBPVD) with the aim of fabricating the high-performance TBCs.

Key words: thermal barrier coatings; CMAS; corrosion; plasma spraying; electron beam physical vapor deposition
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