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Influence of different C/ C performs on microstructure
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Abstract: C/C-SiC composites were fabricated by reactive melt infiltrating( RM1I) Si to different C/ C preforms pre-
pared by chemical vapor infiltration( CVI) or resin impregnation and carbonization (IC). The changes of the density
and microstructure of the preforms before or after infiltrating Si were studied. The results show that RMI C/ C-SiC
composites fabricated by infiltrating Si into different performs consist of SiC, C and residual Si phases. The lower
the density of preform , the higher the densification of C/ C-SiC composites after infiltrating Si is. But the increment
of the density after infiltrating Si does not monotonely increase with the open porosity of preform. The density after
infiltrating Si only increases more in preform fabricated by IC although its open porosity is lower. T he resin carbon in
preforms is easier to react with infiltrating Si, but pyrolytic carbon of on outer surface of the carbon fiber( Cr) reacts
with infiltrating Si, leading to some pyrolytic carbon between Ci and SiC which protects Ci. The amount of each
phase in the composites is related to the type of carbon and the density of C/C preforms. At same density of pre-
forms, the amount of SiC is more, and the amount of residual Si is litter and distribution of Si is more dispersive in

the composites prepared by IC than that by CVI after infiltrating Si.
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Table 1 Fabrication process of
C/ C-SiC composite

Preform Fabrication process of C/C-SiC composite
CVI1 Felt = graphiting > CVI( density 1.0~ 1.1 g/ cm®)
Felt = graphiting = CVI+ graphiting —
CVI2 " ; 3
CVI+ graphiting -.(density 1.4 g/ cm?)
IC1 Felt = graphiting = IC(density 1.0~ 1. 1 g/ cm?)
CVIIC Felt = graphiting = CVI -

Graphiting = IC( density 1.4 g/ cm?)
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Table 2 Density and open porosity of different

preforms before / after infiltrating Si

Density before Open porosity  Density preform

Preform infiltrating Si/  before infiltrating after infiltrating
(g* cem™?) Si/ % Si/(g* em™3)
CVI1 .07 1.1 38.7 2.31
CVI2 1.4 20.6 2.10
IC1 .07 1.1 35.1 2.42
CVIIC 1.4 16. 8 2.13
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Fig. 1 Polarized optical morphologies of

different C/C preforms
(a) —CVI1; (b) —IC 1
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Fig.2 XRD patterns of C/C-SiC composite
fabricated by infiltrating Si

into different performs
(a) —CVI1; (b) —CVI2; (¢) —IC 1
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Fig. 3 Morphologies of C/ C-SiC composite

fabricated by infiltrating into CVI 1 preform
(a) —Polarized optical morphology;
(b) —Bright field morphology
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Fig. 4 Polarized optical morphology of C/C-SiC
composite fabricated by infiltrating
Si into CVI 2 preform
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Fig.5 Polarized optical morphology of
C/ C-SiC composite fabricated
by infiltrating Si into IC 1 preform
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Fig. 6 Morphologies of C/ C-SiC composite
fabricated by infiltrating Si into CVIIC preform

(a) —Polarized optical morphology;
(b) —Bright field morphology
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Fig. 7 SEM image of C/C-SiC composite
fabricated by infiltrating Si into IC 1
preform and corresponding EDS patterns
(a) —SEM image of IC 1 preform;

(b) —EDS patterns in region a;

(¢) —EDS patterns in region b
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Fig. 8 SEM image of C/C-SiC composite
fabricated by infiltrating Si

into CVI 1 preform
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