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MICROSTRUCTURE OF CHEMICAL VAPOR DEPOSITION SiC-B4C COATINGS IN HIGH
TEMPERATURE SIMULATED ENVIRONMENTS

ZENG Bin*, FENG Zude', LI Siwei®, ZHANG Weihua®, LIU Yongsheng?
(1. Fujian Key Laboratory of Advanced Materials, College of Materials, Xiamen University, Xiamen 361005, Fujian; 2. National
Key Laboratory of Thermostructure Composite Materials, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: SiC-B,C composite coatings deposited by chemical vapor deposition on graphite substrates were subjected to simulated
combustor environments at 700, 1000 and 1200 ‘C, respectively, in a wet atmosphere of O,(8 kPa)/H,0(14 kPa)/Ar(78 kPa) for 10 h.
The microstructures of the coatings were investigated by scanning electron microscopy, X-ray diffraction, energy dispersive spectros-
copy, micro-Raman spectroscopy and Fourier transform infrared spectroscopy. The results show that the B,C layer of the composite
coatings can be completely oxidized to form B,O3 and H3BO; in wet oxygen at the temperature range between 700 and 1000 C, and
the oxidation products of B,C are volatilized rapidly between 1000 and 1200 ‘C. After treatment in high temperature simulated envi-
ronments, there is borosilicate glass on the surface of the composite coatings, and the crystallinity of all the oxidation products and
SiC layers decrease with the increase of test temperature. Based on the results of microanalysis, the anti-oxidation performance of the
self-healing properties of composite coatings is discussed.

Key words: silicon carbide—boron carbide composite coating; chemical vapor deposition; simulated combustor environments; micros-
tructure; borosilicate glass
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Fig.1 Scanning electron microscope (SEM) photographs for
surface and cross section of the SiC-B,C composite
coatings deposited by chemical vapor deposition (CVD)
before and after annealing at different temperatures in
a wet oxygen atmosphere
Samples T700-T1200 represents the samples annealed at 700, 1000
and 1200 C for 10h in a wet oxygen atmosphere [O,(8 kPa)/H,0(14
kPa)/Ar(78 kPa)] (the same below).
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Table 1 Elements contents of surface of the CVD SiC-B,C
composite coatings before and after annealing at
700, 1000 and 1200 C in a wet oxygen atmos-

phere
Mole fraction of elements/%
Sample
B C o Si

Untreated 32.02 67.03 0.95 0.00
T700 59.62 9.53 30.72 0.13
T1000 53.04 2.86 43.99 0.10
T1200 45.19 5.73 40.12 8.96

2.3 XRD #1857
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(1) 2 ANTSTED, d oI R BRI, U0 HaBOg 45
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Fig.2 X-ray diffraction (XRD) patterns of the CVD SiC-B,C
composite coatings before and after annealing at dif-
ferent temperatures in a wet oxygen atmosphere
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Fig.3 Raman spectra of the surface of CVD SiC-B,C com-

posite coatings before and after annealing at different
temperatures in a wet oxygen atmosphere
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Fig.4 Fourier transform infrared (FTIR) spectra of the CVD
SiC-B,C composite coatings before and after annealing
at different temperatures in a wet oxygen atmosphere
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