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Comparison of Mechanical Properties of C/SiC Composites Reinforced
by T300 and JC2 # Carbon Fibers

WANG Song CHEN Zhao-hui LI Fan MA Qing-song
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract Two C/SiC composits reinforced respectively by T300 and JC2 # carbon fibers were fabricated by means of polymer
infiltration and pyrolysis PIP  with polycarbosilane PCS as precursor. The composite reinforced by JC2 # fiber had perfect
mechanical properties displaying flexural strength of 662MPa and fracture toughness of 19.5MPa. m"?  whereas T300 C/SiC composite
had low strength and high brittleness with its flexural strength and fracture toughness were less than one fourth of those of JC2 # C/SiC
composite. It was found that the fundamental factor to the poor mechanical properties of T300 C/SiC composite was the severe
degradation of the fiber during PCS pyrolysis the other important one was attributed to the strong interfacial bonding between the fiber
and agent in the composite.
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2.1 C/SiC
T300 JC2 # C/SiC 1l 1
C2
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Tab.1 Properties of C/SiC composites
Sample Fiber type o/g em™3 a3,/ MPa Kic/MPa m'?
Cl T300 1.81 154 4.8
2 Jeo# 1.79 662 19.5
1 2 SEM Cl
Cc2
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Fig.1
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Optical photos of cross-section of C/SiC composites
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2 C/SiC SEM

Fig.2  SEM photos of cross-section of C/SiC composites
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Fig.3 XRD of different fiber samples Fig.4 XPS of the two fiber samples
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2
Tab.2 XPS surface composition of two fiber samples
hotopeak:
protopests 0/C N/C
Cls Ols Nls Si2p
B.E. eV 284 .4 532.6 400.2 103.0
T300 0.114 0.038
AC. % 86.0 9.8 3.3 0.8
B.E. eV 284.4 532.3 400.9 102.8
JC2 # 0.055 0.013
A.C. % 93.0 5.1 1.2 0.6

5 SEM
Fig.5 SEM photos of two carbon fibers surfaces

2.3 C/SiC
T300 C/SiC
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Fig.6  Comparison of tensile strength for carbon fibers at different condition
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