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Fig. 1 Structure model schematic of laminated suture

preform
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Table 1 Physical parameters of laminated suture C/C

porous composite

Number of CVD/ Density/  Porosity/ Voyc!
sample h (grem™) % %
C/C1 150 1.41 22.3 25.7
c/re2 200 1.50 16.8 30.3
C/C3 250 1.55 159 32.8
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Fig. 2 SEM image of micrographs of laminated suture C/C porous composites: (a), (a") C/C1; (b), (b") C/C2; (c), (c") C/C3
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Fig. 3 Pore size distributions of laminated suture C/C
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Fig. 4 XRD patterns of laminated suture C/C-SiC
composites: (a) C/S1; (b) C/S2; (c) C/S3
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Table 2 Physical parameters of laminated suture C/C-SiC

composites
Number of Density/  Porosity/  Residual Si/
sample (g-em™) % %
C/S1-1650 1.90 6.0 14.51
C/S1-1750 1.94 6.0 12.26
C/S2-1650 1.83 7.1 7.59
C/S2-1750 1.85 6.1 6.38
C/S3-1650 1.79 6.8 4.66
C/S3-1750 1.82 6.5 5.83
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Fig. 5 EDS of laminated suture C/C-SiC composites
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Fig. 6 SEM image of micrographs of laminated suture C/C-SiC composites: (a) C/S1-1650; (a") C/S1-1750; (a")
Higher magnification; (b) C/S2-1650; (b") C/S2-1750; (c) C/S3-1650; (c¢") C/S3-1750
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Table 3 Flexural properties of laminated suture C/C-SiC

composites
lel:::l);lre()f Strglllz):}lll;;/}Pa molzlsill;r/zPa Strain/%
C/S1-1650 229+6.8 51.9+1.80 0.54
C/S1-1750 233+11 45.7+0.90 0.64
C/S2-1650 237+9.8 55.2+0.71 0.54
C/S2-1750 246+14 53.6+2.30 0.57
C/S3-1650 234+11 52.4+2.80 0.54
C/S3-1750 253+8.9 50.7+1.50 0.63
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Fig. 7 Flexural load—displacement curves of laminated
suture C/C-SiC composites: (a) C/S1; (b) C/S2; (c) C/S3
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Fig. 8 SEM image of failed fibers after flexural test at
different PyC content: (a) 25.7%; (b) 30.3%; (c) 32.8%
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Microstructure and flexural properties of
laminated suture structure C/C-SiC composites

ZHAO Xiang-kun', WANG Ya-lei', XIONG Xiang', DU Peng-cheng', YE Zhi-yong',
LIU Cong-cong', LIU Yu-feng’

(1. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China;
2. Science and Technology of Advanced Functional Composite Materials Laboratory, Aerospace Research Institute

of Materials & Processing Technology, Beijing 100076, China)

Abstract: In order to meet the requirements of materials for hypersonic aircraft thermal structure components,
laminated suture structure C/C-SiC composites were prepared by a mixed process of Chemical Vapor Deposition
(CVD) and Reactive Melt Infiltration (RMI), the influence of C/C porous bodies density and infiltration
temperature on microstructure and flexural properties of C/C-SiC composites were investigated. The results show
that the pore size of the C/C porous bodies have a bimodal distribution, and the pore volume decrease with the
increase of the density of the porous bodies. C/C-SiC composites are composed of SiC, C and residual Si phases.
The flexural strength of C/C-SiC composites increase with the raise of infiltration temperature. The flexural
strength of C/C-SiC composites prepared at 1650 C firstly increase and then decrease slightly with the raise of
C/C porous bodies density. At 1750 °C, the flexural strength increase as the density of the C/C porous bodies
increases. The maximum flexural strength of C/C-SiC composites is 253 MPa when the density of C/C porous is
1.55 g/em’ and the infiltration temperature is 1750 ‘C. Under the flexural loads, the displacement—load curves of
C/C-SiC composites show a “stepped” fracture behavior.

Key words: C/C-SiC; laminated suture structure; infiltration temperature; C/C porous bodies density; flexural

strength
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