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Fabrication and characterization of Al-filled polysiloxane
derived silicon oxycarbide composites

MA Qing-song, CHEN Zhao-hui, ZHENG Wenwei, HU Harfeng
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College of Aerospace and M aterials Engineering,

National University of Defense Technology, Changsha 410073, China)

Abstract: Polysiloxane loaded with SiC as inert filler and Al as active filler, was pyrolyzed in N, to fabricate SrO-C
composites, and the processing and properties of the filled St O-C composites were investigated. Al fillers can react with
hydrocarbon generated during polysiloxane pyrolysis at 600 ‘C and N, at 800 C to create Al4C3 and AIN, respectively.
The volume expansions resulting from the two reactions are in favor of the reduction in linear shrinkage and the improve-
ment in flexural strength of SiC/ St O-C composites. The flexural strength of AFcontaining SiC/ St O-C composites is 1. 36
times of that of SiC/SrO-C composites without Al at an Al filler content of 20% . The addition of Al fillers can remark-
ably improve the high temperature resistance and the oxidation resistance of SiC/ St O-C composites, but not the thermal

shock resistance.
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Table 1 Density and properties of SiC/ SrO-C composites

Flexural strength/ M Pa

. Theoretical .
. Density/ density/ Linear
w (SiC)/ % (g*em” 3) ensﬁ_y3 shrinkage/ % At room After After thermal After heat
(g*em™7) temperature oxidation shock treatment
40 2.10 2:35 13.0% 142.9 60.7 38.7 24. 1

The content of SiC pow ders is referred to as the mass ratio of SiC powders to (PSO+ DVB+ SiC).
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Fig.1 SEM morphology of fractural surface of

SiC/ St O-C composites after
heated under N, at 1 500 C for 2 h
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Fig. 2 Thermogravimetric analysis of
Al powders (a) and AFfilled PSO/DVB (b)
heated from room temperature

to 1 600 C under flowing nitrogen
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Fig. 3 XRD patterns of pyrolysates of AFfilled
PSO/DVB at different temperature
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Table 2 Densities and properties of
AFcontaining SiC/ St O-C composites

Flexural
; Linear strength
Density/ .
Sample ®(A))/ % Lol shrinkage/ at room
(grem™) % temperature/
MPa
A0 0 2.10 13. 0% 142.9
A10 10 7.9%
A20 20 2.26 5.7% 193.9
A30 30 2.36 5.0% 94.3

The content of Al powders was referred to as the volume ratio of Al

powders to (PSO+ DVB)
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Table 3 Oxidation, thermal shock and high temperature resistances of

A} containing SiC/ St O-C composites

Flexural strength/ M Pa

Sample Oxidation resistance Thermal shock resisitance High temperature resistance
Before After Before After Before After

A20 193.9 167.1 193.9 49.3 193.9 157.3
A30 94.3 125.7 94.3 94.3 91.7
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Fig.4 SEM morphology of fractural surface
of sample A20 (a) and A30 (b)
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Fig. 5 SEM morphology of fracture surface of

sample A20 (a) and A30 (b) after being
heated under N, at 1 500 C for 2 h
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