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Influence of the Inert Fillers on the Properties of
SiC;/Si-O-C Ceramic Composite

FAN Zhen-xiang CHENG Hai-feng ZHANG Chang-rui TANG Geng-ping CHU Zeng-yong WANG jun
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Silicon carbide fiber reinforced siliconoxycarbide SiC/Si-O-C  ceramic composites were fabricated via precursor
infiltration and pyrolysis using polysiloxane. The effects of the inert fillers IF SiC SiO, and SiO, cenosphere on flexural strength
density coefficient of heat conductivity of SiC;/Si-O-C composites were studied. Microstructure analysis shows that the properties are
mainly influenced by the inner fillers due to the interface structure and the relative density.
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Tab.1 Mechanical properties of SiC;/Si-O-C composites with SiC addition
Samples Vsic/ % Density/ g/ cm® Flexural strength/MPa
A00 / 1.68 192.6
AO1 6.4 1.91 236.9
A02 12.3 1.97 264.6
A03 18.5 1.99 191.3

A04 26.2 2.02 157.6
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2 Si0, SiC,/Si-0-C
Tab.2  Mechanical properties of SiC;/Si-O-C composites with Si0; addition
Samples Vsio,/ % Density/g/ cm® Flexural strength/MPa
BO / 1.65 199.7
BO1 6.2 1.92 231.6
B02 12.5 1.96 267.3
B03 18.4 2.02 195.6
B04 25.5 2.03 155.3
1 2 SiC Sio, 6
SiC,/Si-0-C 1.9g/cm’ SiC Si0,
SiC Sio, PSO SiC,/Si-0-C
1 SiC 12.3%  SiC,/Si-0-C
264.6 MPa 1.97g/cm® SiC
26.2%  SiC,/Si-0-C 157.6 MPa 2 Si0,
12.5%  SiC,/Si-0-C 267.3 MPa 1.96g/
em®  SiC SiO, 25% 2.0
155.0MPa
SiC,/Si-0-C
SiC,/Si-0-C 12% 1 2
SiC 12.3% 26.2% SiC 12.3% SiC,/Si-0-C
SiC,/Si-0-C SiC
26.2%
SiC;/Si-0-C
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Fig.1 SEM photograph of fracture surface of the Fig.2  SEM photograph of fracture surface of the

sample with 12.3vol% SiC powder sample with 26.2vol% SiC powder
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Tab.3  Strength and heat conduct coefficient of SiC,/Si-O-C composites with SiO, cenosphere 1250mesh  addition

heat conduct

Samples VSiOZ/ % Density g/cm’ Flexural strength/MPa woelficient/W m-t K-1
C00 / 2.01 241.9 1.65
Co1 8.2 1.96 201.6 1.46
c0o2 15.3 1.92 170.3 1.33
o3 20.3 1.86 122.3 1.17
4 Si0, 300 SiC,/Si-0-C

Tab.4  Strength and heat conduct coefficient of SiC;/Si-O-C composites with SiO, powder addition

Heat conduct

Samples Vsio,/ % Density g/cm’ Flexural strength/MPa oefficient/W m- K-!

D00 / 2.00 230.6 1.54

DOl 8.4 1.98 143.5 1.30

D02 15.3 1.96 110.7 1.32

D03 20.8 1.78 89.2 1.15
3 4 8% 1250 300 1250

Si0, SiC,/Si-0-C
SiC,/Si-0-C
201.6MPa 300 Si0, SiC,/Si-0-C
Si0,
SiC,/Si-0-C
143 .5MPa

3 4 Si0, SiC,/Si-0-C
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3 Si0, 1250 4 Si0, 300
Fig.3 SEM photograph of fracture surface of Fig.4 SEM photograph of fracture surface of
Si0, cenosphere 1250mesh Si0, cenosphere 300mesh
Si0, 1250 300 SiC,/Si-0-C
Si0, 8.2% SiC,/Si-0-C
201.6MPa 1.30W m~* K™!
1 SiC Si0, SiC,/Si-0-C
2 SiC Si0, SiC,/Si-0-C
12%
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Si0, 8.2%
SiC,/Si-0-C
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