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Preparation and Oxidation Resistance of

SiC/Si0, Coating for C/C Composites

Liang Wu Li Guodong
(Powder Metallurgy Research Institute, Central South University, Changsha 410083 )

Xiong Xiang

Abstract In order to improve the oxidation resistance of the C/C composites, a SiC/Si0, coating was prepared
by pack cementation and low-pressure CVD. The microstructures of the multilayer coating were studied by XRD, SEM
and EDS analyses, and then the oxidation resistance of the as-coated C/C composites was evaluated in ambient air at
1 273 K and 1 773 K. The results show that the SiC coating prepared by pack cementation has a compositional gradi-
ent. And the external amorphous SiO, coating prepared by low-pressure CVD effectively seals the cracks and holes of
the internal SiC coating. Furthermore, the problem that an integral SiO, film can not be formed by the oxidation of SiC
coating at medium temperature (1 073 to 1 473 K) also is solved. After oxidation in ambient air at 1 273 K and 1 773
K for 10 h, the mass losses of the as-coated C/C composites are only 4.97 mg/cm’® and 0. 36 mg/cm’, respectively.
The SiC/Si0, coating shows excellent anti-oxidation property.

Key words C/C composites, Pack cementation, LPCVD, SiC, SiO,, Anti-oxidation
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SiC KMl & T Si0, W2, Bk SiC/Sio, & & B ik
2o SRIEXTEGIRIZM S HAE 1273 1 773 K Y
YA TEREFHLEE RS T T 5T,

1 I8

1.1 RE#H&

LR BT AR CVI Ll 4 B & ES C/C &
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mm, FEiH 6007 SiC AT S J5 , IR HZE K LG
IK CBERE P I e T SRS FEMEAR N T 373 K T
12 h 545 H .,

SiC ¥R )2 R AL 6l 45, 3k B4 50
Si,C.SiC.ALO;, K icir b5 S ¢/
CHE S — R A S SRR AR AR o E
2073 K PR 2 b, FESEBGE IS B A S TS
T4

Si0, )2 R A LPCVD 4%, % T n
WA ELA CVD $r iR iR Sio, . R H CH, SiCl,—
H,—CO,—Ar WA R TURUREE A 1 523 K, £/ R
5 kPa, HH Ar NFEBESUA, CH,SICL (MTS) 2R FH 7K
IR EF 309. 5 K fHIR, R H H, F 8 380
%, LPCVD WEAR T Z S8k 1 frow, )b i #
A= (1) .(2) .

H,+ CO,— CO + H,0 (1)
CH,SiCl,+ 2H,0 — Si0,+ 3HCl + CH, (2)
%1 LPCVD SiO,TEZ5#
Tab.1 Parameters of LPCVD SiO,

Hy(BA) Wik H, (k) il CO it/ Ar i/ W)/
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Fig.1 XRD patterns of coatings
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Fig.3 SEM micrographs of surface of

coatings and EDX analyses of region A
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Fig.4 SEM micrograph and element line scanning
results of cross-section of multilayer coating
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Fig.5 Isothermal oxidation curves of uncoated

and coated C/C composites in ambient air
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Fig.6  SEM micrographs of surface of SiC coating

after oxidationin in ambient air for 10 h
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coating after oxidationin in ambient air for 10 h
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