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Oxidation Behavior of SiC Coated Carbon/carbon Composite
by Pack-cementation Method

JL Kim*, LS. Park™ and H.J. Joo™

ABSTRACT

Although C/C composites have excellent mechanical properties at high temperature, the disadvantage
of oxidation in air restricts their applications. Thus a lot of investments have been studied to improve this
drawback. In this study, SiC used as a thermal protective coating material possesses almost the same
expansion coefficient compared to that of carbon, so SiC was coated on 4D C/C composites by Pack-
Cementation process. For SiC-coated C/C composites, optical microscopy observations were performed
to estimate the conversion mechanism involved and air oxidation tests were also performed to evaluate
the improvement of oxidation resistance. Afterwards the optimum conditions of coating process were
estimated from the results of several analysis and tests.
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Table 1. Characteristics of carbon fiber for fabrication of 4D
C/C composites

Table 3. Characteristics of pack powder mixture for the SiC

coating of 4D C/C composites

Q.1. : Quinoline insoluble
S.P. ¢ Softening point

H.1. & n-Hexane insoluble
B.1. : Benzene insoluble
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Fig. 1. Sample setting for SiC coating by Pack-Cementation
process
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Fig. 2. Flow chart for densification and coating process of 4D
C/C Composites
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Table 4. The components of pack powder mixtures and the
temperatures of reaction

Sample Contents of pack powder mixure (wt%) Reaction
mmber| SIC | Si | ALO: | Si0; |MoSi| B ‘em‘(’z‘;‘"re
1 16030 10 1650
2 15713010 3 1650
3160 30 10 1650
4 | 57| 30 10 3 1650
5 1601 30 10 1650
6 | 57| 30 10 ] 3 1650
7 16030 10 1750
& 157130 10 3 1750
9 160 | 30 10 1750
10 1 57 | 30 10 3 1750
11 ] 60 | 30 10 1750
12 1 57 | 30 0] 3 1750
13| 60 1301 10 1850
14 157 1301 10 3 1850
151 60 | 30 10 1850
16 | 57 | 30 10 3 1850
17 1 60 1 30 10 1850
18 | 57 | 30 10 3 1850
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Fig. 3. X-ray diffraction pattern of SiC coated 4D C/C
Composites

Fig. 4. SEM/EDS mapped C & Si photograph of cross-section
of SiC coated 4D C/C Composite(sample # 8)

Fig. 56 SEM/EDS mapped C & Si photograph of cross-section
of SiC coated 4D C/C Composite{sample # 18)
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Fig. 6. A series of reaction in thermodynamic consideration for
SiC conversion
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Fig. 8. SEM photograph of surface of SiC coated 4D C/C
Composite (specimen# 2, 8 & 14)
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