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Table 1 Physical properties of SiC fiber
ARSREE/ | R LIRS L/
i i um PLAPSREE/ | R hfrz% 3
MPa GPa IR/ Y% (g/em®)
SiC £F 4 14 35 369 0.9 3.00

F®2 EBCREMHIRER

Table 2 Preparation information of EBC
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Wz (mm/s) —— IESIY JELEE /um
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Mullite /i) )z 1000 130 120 21150
BSAS [fif)2 1000 155 115 25100

SiC/SiC-EBC.,,
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Fig.1 Preparation of SiC/SiC-EBC sample and its examination in high-temperature wet oxygen atmosphere
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Fig.2 Surface morphologies of SiC/SiC-EBC samples before and
after examination in wet oxygen atmosphere at 1300°C
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Fig.3 Cross-sectional morphologies of SiC/SiC-EBC samples after 100h’s and 300h’s examination in wet oxygen atmosphere at 1300°C
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Fig.4 Cross-sectional morphologies at corners of SiC/SiC—
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EBC samples after 100 h’s and 300h’s examination

in wet oxygen atmosphere at 1300°C
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Fig.5 Morphology changes of corrosion pores of Si coating in SiC/SiC-EBC samples after 300h’s examination in wet oxygen

atmosphere at 1300°C
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Fig.6 Internal pore distribution, maximum pore volume and pore percentage of SiC/SiC substrate in SiC/SiC-EBC samples

after 300h’s examination in wet oxygen atmosphere at 1300°C
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Fig.7 Weight changes of SiC/SiC-EBC and SiC/SiC"*" after 300h’s examination in wet oxygen atmosphere at 1300°C
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Fig.8 Load-displacement curves of SiC/SiC-EBC
samples before and after examination in wet

oxygen atmosphere at 1300°C
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Damage Behavior of SiC/SiC Composites with BSAS-based EBC in Wet
Oxygen Atmosphere at 1300°C

Cao Xinxin"?, Luan Xingang', Wang Yulei*, Zhang Ziqi®, Li Jianzhang®, Cheng Laifei’

1. Science and Technology on Thermostructural Composite Materials Laboratory, Northwestern Polytechnical
University, Xi’an 710072, China

2. National Engineering Research Center of Ceramic Matrix Composites Manufacture Technology, Xi’ an Golden
Mountain Ceramic Composite Co., Ltd., Xi’an 710118, China

Abstract: To meet the demand for long and stable service of new-generation high-performance aero-engines with
higher turbine inlet temperatures, continuous SiC fiber reinforced and toughened SiC ceramic matrix (SiC/SiC)
composites with environmental barrier coatings (EBC) are gradually being applied to hot-end components. For the
service behavior of SiC/SiC composites with EBC in simulated gas environments, the oxidation and corrosion
experiment of SiC/SiC composites with BSAS-based EBC in wet oxygen atmosphere at 1300°C was carried out in this
paper. The microstructure evolution, internal defects characteristic, weight change rate and mechanical properties
evolution law were studied to reveal its damage mechanism. Cracks in the EBC acted as channels for wet oxygen
atmosphere diffusion into the internal part, which reached the Si bonding layer and prompted corrosion pores to
appear on its upper surface, thus cutting down the barrier protection life of the EBC. It was found that the oxidation of
SiC/SiC composites with barium strontium aluminosilicate (BSAS) EBC in wet oxygen atmosphere at 1300°C obeyed
diffusion control. SiC/SiC composites under the protection of the EBC did not suffer from significant oxidation and
corrosion damage. The load-bearing capacity of SiC fibers at the near surface and the center of the SiC/SiC substrate
was increased after a certain time of assessment service according to the result of micromechanical analysis.
Therefore, the mechanical properties of SiC/SiC substrates protected by EBC were improved after 300h of oxidation
and corrosion.

Key Words: SiC/SiC composites; EBC; wet oxygen atmosphere; oxidation and corrosion damage; mechanical
properties

Received: 2024-04-30; Revised: 2024-08-02; Accepted: 2024-10-09
Foundation item: Aeronautical Science Foundation of China (20212057053001)



