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Fig.2 Mean spreading velocity of the molten CMAS as
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WGlass WGd,Zr,0; or YSZ+A+Ti

BYSZ WModified glass

OPorosity  WApatite or Anorthite in arrest region
0zro, [EApatite grains (only in Gd,Zr,0, case)

K5 CMAS JEHEIE YSZ, GdaZrO7 5k YSZ+ALTL 21
IRy

Fig.5 Schematic diagrams of cross-sections of coatings before
and after CMAS heat-treatment: (a) YSZ and (b) Gd,Zr,05
or YSZ+AI+Ti TBCs"”
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Fig.6 Cross-section image of YSZ coating with Pt film after
CMAS heat-treatment at 1250 ‘C for 4 h (a) and the

corresponding Si elemental mapping (b)™*”!
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Fig.7 Characterization of PS-PVD YSZ TBC surface after CMAS heat-treatment: SEM surface morphology of TBC after interaction with

CMAS at 1250 C for 4 h (a), magnified micro-protuberances (b), and further enlarged nano-protuberances (c¢); TEM image of

cross-sectional of PS-PVD YSZ TBC (d); TEM bright-field image of micro-protuberances marked from “A” “B” “C” (e), and

enlarged nano-protuberances (f)I*?
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Fig.9

Wettability and infiltration state of molten CMAS on various TBC surfaces: photographs of PS-PVD, APS and EB-PVD YSZ TBCs

before (a) and after (b) CMAS heat treatment at 1250 ‘C for 4 h; SEM images of cross-section of various TBCs after interaction

with CMAS at 1250 ‘C for 4 h (c) and enlarged regions of CMAS/TBC interfaces marked in Fig.9c (d), Si elemental EDS maps

corresponding to the SEM images in Fig.9d (e)™**!
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Research Status on Plasma Spray-Physical Vapor Deposited Thermal
Barrier Coatings Against the Adhesion of Molten CMAS Deposits

Zhang Baopeng, Yu Xinmin, Liu Wei, Huo Pengfei, Jin Xin
(Aerospace Institute of Advanced Materials & Processing Technology, Beijing 100074, China)

Abstract: Due to the increasing demand for higher operating temperatures in gas turbine engines, a reliability problem has emerged on
thermal barrier coatings (TBCs) by the attack of calcium-magnesium-alumino-silicate (CMAS) deposits. These contaminants yield glassy
melts adhering to the TBC surface at high temperatures, followed by infiltrating and interacting into/with TBC, which result in its severe
degradation and premature failure. The adhesion of molten CMAS and the protection methods are hot and difficult points in the field of
thermal barrier coatings. In this paper, the latest research results on CMAS adhesion, infiltration and corrosion resistance of plasma
spray-physical vapor deposited TBCs were reviewed. The approaches for developing corrosion-resistant TBCs were proposed.
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