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Table 1  Parameters for preparation process of SiC/SiC
composites

Sample Weaving method Thickness of interface layer/um
1 SiC fiber 2D 0.05
2#  SiC fiber 2D 0.10
3#  SiC fiber 2D 0.15
44 SiC fiber 2D 0.20
5#  SiC fiber 2D 0.25

2 BN R h 7~12, 55 3 HBMALE R h 13~18. Mliksh
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Fig.1 Tensile strength of near-stoichiometric ratio SiC fiber

370

360

350

340

Tensile Modulus/GPa

330

320 A @ W v 7 A v 7 i 72 @ ) A
0 4 8 12 16
Sample Number

K2 [P fbasit i bl SiC 2R 4k rhnfe ik &

Fig.2 Tensile modulus of near-stoichiometric ratio SiC fiber
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Fig.3 Elongation at break of near-stoichiometric ratio SiC fiber
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Fig.4 Densification process of SiC/SiC composites
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Table 2 Apparent porosity and bulk density of SiC/SiC composites

Sample Thickness of interface layer/um Number of cycles of densification process Apparent porosity/% Bulk density/g €m™
1# 0.05 10 10.31 2.30
2# 0.10 10 10.53 2.28
3# 0.15 10 9.70 2.32
44 0.20 10 9.89 2.32
5# 0.25 10 9.67 2.33

50 um
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Fig.5 Fracture morphologies of SiC/SiC composites: (a) 1#, (b) 2#, (c) 3#, (d) 4#, and (e) 5#
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YRR BRI, 4RIk BLR AR,
X FZEIFFE TR A SRR T 2% PyC 2+,
PR ot AR A 2 24 T A AN [ A6 B 95 08 Ry BO8E ) 22
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VAR T F 1 2 V5 B (R B N I K S0 i i A% 1) R B
9940 T LIS R J1. BhAh, B SICISIC AR
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IR AS 28R I B LR X &R, B SiCISIC B &
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RATEEL, A1 ks AT e ik ek A 3o 2 T 2 AN
R o, (AR UUR I R 3 B AN 28 20 R GUAR B T 4
B, SEAMZERE, HE B Y4 S IR
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Yt FUZE AR R, ARG, R
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&R 3 SIC/SIC EAMRIEMZHEEMTHIEE

Table 3 Flexural strength and flexural modulus of SiC/SiC composites

Sample Thickness of interface layer/pum Flexural strength/MPa Flexural modulus/%
1# 0.05 338425 97.548.7
24 0.10 397+8 102.326.5
3 0.15 39327 99.547.3
4 0.20 342438 100.8%7.8
5# 0.25 32927 96.8+10.0
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Fig.6 Stress-displacement curves of SiC/SiC composites: (a) 1#, (b) 2#, (c) 3#, (d) 4%, and (e) 5#
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Effect of Interfacial Layer on the Properties of Near-Stoichiometric Ratio SiC Fiber
Reinforced SiC Composites

Chen Mingwei, Luo Wendong, Qiu Haipeng, Ma Xin, Zhang Bingyu, Liu Shanhua
(AVIC Manufacturing Technology Institute, Beijing 100130, China)

Abstract: The near-stoichiometric ratio SiC fiber and polycarbosilane were used as fiber reinforced phase and matrix precursor to prepare SiC/SiC
composites through polymer precursor infiltration and pyrolysis (PIP) method. The morphology of SiC fiber and SiC/SiC composite was analyzed
by SEM, and the mechanical properties of the material were tested by three-point bending method. The results show that the near-stoichiometric
ratio SiC fiber have the characteristics of high strength and high modulus, and the pyrolytic carbon interfacial layer occupies important influence
on mechanical properties and fracture behavior of SiC/SiC composites. The mechanical properties of SiC/SiC composites first increase and then
decrease with the increase of the thickness of the pyrolytic carbon interfacial layer. For the polymer precursor infiltration and pyrolysis method
based on the intrinsic characteristics of the near-stoichiometric ratio SiC fiber, the suitable interface layer thickness of the SiC/SiC composite is
0.10~0.15 pm.

Key words: near-stoichiometric ratio SiC fiber; polymer precursor infiltration and pyrolysis; interface layer
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