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Effect of Precursors on Impregnation Behaviors of C/SiC Composites
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Abstract: In order to investigate the influence of precursors on impregnation behaviors of C/SiC composites,
C/SiC composites (C/SiC-0,C/SiC- I and C/SiC-1I) prepared with three different precursors (solid polycarbosilane,
PCS(s)), liquid polycarbosilane PCS- I (1) and PCS-1I (1)) were prepared via precursor infiltration and pyrolysis
(PIP) method. Impregnation behaviors of different precursors were studied to mainly focuse on the combination of
mechanical properties as well as microstructures of C/SiC composites with different PIP cycles. Results showed that
C/SiC- 1 composites exhibited the highest flexural strength of 336 MPa. The microstructures of C/SiC composites
showed that the internal pores of C/SiC-0 composites were distributed between carbon fiber bundles, C/SiC-I com-
posites were dense and the pores were evenly distributed. The pores of C/SiC-II composites were inside carbon fiber
bundles and SiC matrix. Gel permeation chromatography (GPC) results showed that due to the difference of mo-
lecular weights of the impregnating solution, the macromolecules cannot impregnated into the carbon fiber bundles,
which resulted in the lack of SiC matrix and degradation of mechanical properties for the composites after PIP cycles.
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Table 1 Density and porosity of C/SiC composites
prepared with different precursors

C/SiC Precursors Density

composites type /(g-ecm™) Porosity/%
C/SiC-0 PCS(s) 1.99 5.18
C/SiC- 1 PCS-T (1) 1.98 5.34
C/SiC-1I PCS-1I (1) 1.81 6.12
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Table 2 Molecular mass of different precursors

Precursors type mn mw mp mz
PCS(s) 1698 4813 6221 10951
PCS-T (D) 1077 4051 2211 14695
PCS-1I (1) 4495 5735 3369 8010

mn: Number-average molecular mass; mw: Weight-average
molecular mass; mp: Viscosity-average molecular mass; mz:
Z-average molecular mass
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Fig. 1 TGA curves of PCS pyrolysis in inert atmosphere
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Table 3 Flexural strength and modulus of C/SiC
composites prepared with different precursors

Average flexural ~ Average flexural mod-

Specimen strength/MPa ulus/GPa
C/SiC-0 293 49.1
C/SiC- 1 336 53.8
C/SiC-1I 280 47.1
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Fig. 2 Flexural strain-stress curves of C/SiC composites with
different precursors
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Fig. 3 SEM images of C/SiC composites after 1* cycle of PIP process
(a) C/SiC-0; (b) C/SiC- I ; (c) C/SiC-1I. Insets are the corresponding enlarged images

Fig. 4 SEM images of C/SiC composites after 3™ cycle of PIP process
(a) C/SiC-0; (b) C/SiC- 1 ; (c) C/SiC-11
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Fig. 5 SEM images of C/SiC composites after 10" cycle of PIP process
(a) C/SiC-0; (b) C/SiC- 1 ; (c) C/SiC-1I. Insets are the corresponding enlarged images
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