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Fig.1

Microscopic morphology of ytterbium silicate powder
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Table S Optimal spraying process parameters of Si coating

o | ArTiE /| H, i/ .
Wz (L min™) | (L min™) LI /A
Si 3397 283 550

BRAT 2265 566 650

WERIEES / | IR/ RMER | A/
mm kW (rrmin") | (L min™")
100 26.25 5 10
110 33.73 2 10
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Table 6 Process parameters of ytterbium silicate coating prepared by PS-PVD
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(L'min")  (L-min") MPa mm kW (r'min") (L-min")
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Fig.10 Surface and cross-sectional morphologies of sample after 100 hours of water vapor corrosion at 1200°C
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Research on High Temperature Protection Property and Thermal Impact
Resistance of A PS-PVD Si/Mu/YbMS Environmental Barrier Coating

WANG Bo'”, LIU Yang’, PENG Xin*, YUAN Fuhe’, CHENG Yuxian®
( 1. Beihang University, Beijing 100191, China;
2. AECC Shenyang Liming Aero-Engine Co., Ltd., Shenyang 110043, China;
3. Luxun Academy of Fine Arts, Shenyang 110004, China;
4. Shenyang Area 2nd Military Representative Room of Air Force Equipment Department, Shenyang 110042, China)

[ABSTRACT] An environmental barrier coating system was applied on SiC/SiC composite specimens with the silicon
bond coat and mullite intermediate coat sprayed using APS processes and the ytterbium silicate topcoat sprayed using a
PS—PVD process. The sprayed environmental barrier coating system is dense in microstructure and the PS—-PVD ytterbium
silicate topcoat possesses lamellar structure with a porosity less than 1%. The static oxidation, cyclic oxidation, water
vapour corrosion and thermal impact resistances of the environmental barrier coating system were investigated. It was
demonstrated that the environmental barrier coating sprayed on the SiC/SiC composite specimens had a desirable oxidation
resistance as it kept intact with no obvious evidence of spallation observed after 100h static oxidation, 100h cyclic oxidation
test at 1200°C and 1300°C. Moreover, the coating had a thermal impact resistance life more than 100 cycles as heated to
a high temperature of 1300°C by a hot gas stream and it had a preferable corrosion resistance at 1200°C in an environment
containing 15% H,O water vapour.

Keywords: Plasma spraying—physical vapor deposition (PS-PVD); Environmental barrier coating (EBC); Oxidation;

Water vapour corrosion; Thermal impact
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Research Status of Sm,Zr,0, Thermal Barrier Coatings

XIE Min, LIU Yang, LI Ruiyi, PEI Xun, SONG Xiwen, AN Shengli
( Inner Mongolia University of Science and Technology, Baotou 014010, China )

[ABSTRACT] As the continuous development of aero-engine towards high fuel efficiency and high thrust weight ratio,
the service conditions of thermal barrier coating on the surface of engine hot-section components are becoming more and
more stringent. As a new type of thermal barrier coating material, the development and application of rare earth zirconate
have attracted more and more attention from scholars at home and abroad. In a series of rare earth zirconates, Sm,Zr,0, has
the advantages of stable pyrochlore structure, low thermal conductivity and high coefficient of thermal expansion. In order
to meet the higher service requirements of thermal barrier coatings, the doping modification and performance evaluation
of Sm,Zr,0, have increasingly become an important research hotspot. Firstly, this paper briefly summarizes the thermal
barrier coating materials, and then Sm,Zr,0O, based ceramic materials and its corresponding coatings are investigated from
the views of crystal structure, thermophysical properties, mechanical properties and corrosion resistance in detail. And
the results could provide a reference for the research and application of Sm,Zr,0; in the field of advanced thermal barrier
coatings.
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