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Abstract  SiC matrix was obtained by sintering polycarbonsilane at 800, 1 000, 1 200 C, and the effect of
temperature on the density and crystallization degree of SiC was studied. With the increase of temperature, the
crystallization degree, the density of the matrix and the proportion of Si increases. At 800 °C, the density of the
matrix is 2. 30 g/em’, and the matrix structure is close to the amorphous state . At 1 000 C and 1 200 °C, the
densities of the matrix are 2. 50 and 2. 56 g/cm’ , and the grain sizes are 2.6 and 4. 1 nm, respectively. C/SiC
composites are prepared by PIP process with polycarbosilane as precursor and carbon fiber fabric as reinforcement,
the maximum pyrolysis temperatures in the whole pyrolysis process are also 800 , 1 000 and 1 200 C. The effect of
matrix structure on the mechanical behavior of the composites is studied by mechanical properties test and
microstructures observation. The results show that increasing the pyrolysis temperature in a certain range is
beneficial to improve the properties of the matrix and the matrix’ s densification efficiency , which make the
mechanical performance of the material improved, and especially has obvious effect on improving the bending
strength , interlaminar shear strength and compression strength of C/SiC composites.
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Tab.1 Basic process parameters of samples
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Fig. 1  SiC matrix from different pyrolysis temperature
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Tab.2 The ratios of element content
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Fig. 2 The comparison of XRD peeks of SiC matrix from

different pyrolysis temperature

T ] it A2 b JEL A 7, T B ) £ s A ) 3 e A o 15 2
~4 GPa, LL(111) T HL ) R S 19 SiC IR A B EH
F12EPERE NPT AL PE RE S, Fh I mT AR BT 76 B iR
JEE 5 1B P 4R v AU B, B A R (111 T HR ]
A FIFHE AR S ge P S e tERE . B3 K
SRR TEM B, th B AT, 7 800 “CF 3Lk 4h
PR 0 e TS, Wil 25 U 3 ) 2 v, 40 A RE B T4 94T 4
1, 1000 CHY L H B &A% 2580, 76 1 200 CHY, B
SR R SR80, I AR T BN A ) ok 8 2 I A ]
AR R SE 28 5 ame MR 4 XRD A7 5 25 3, 5 18
Scherrer 2 3, AT A H 1000 “CF b R ST 200
2.6 nm, 7 1 200 “CH, fpRL R SF 250 4.1 nm, 45 1%
PE— 3R, 5 TEM oW ge 4t R —2,

5nm

F3 AR

Y

£

JEE A A SR S v B2 (TEM) (R

Fig. 3 Transmission electron microscope images of matrix from different temperature condition
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Tab.3 Performance comparison of materials from
different maximum pyrolysis temperature
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Fig. 4 Comparison of tensile fracture morphology
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Fig. 5 Load-displacement curve of bending specimen
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