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Study of 2D C,/Si-O-C Fabricated via Polysiloxane Pyrolysis
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2. College of Aerospace and Meterial Engineering, National Univ. of Defense Technology, Changsha 410073, China)
Abstract: Carbon fiber cloth reinforced silicon oxycarbide (2D C;/Si-0-C) composites were fabricated with cheap polysiloxane
(PS0) and divinylbenzene (DVB) as precursors and carbon fiber cloth as reinforcements. The mechanical properties of 2D C/Si-0-C

composites with polysiloxane as precursors were investigated and the difference of properties and cost between them and 2D C,/SiC
composites were also studied in the paper. The results show that the mechanical properties of 2D C;/Si-O-C are decreased and the cost of
them reduced greatly. The flexural strength, fracture toughness and shear strength reach 157.9MPa, 8.4MPa*m'? and 23.4MPa
respectively. Such mechanical properties can be reserved up to 1400°C .
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Tab.1 Fffects of PSO/DVB weight ratio on the ceramic yield

PSO:DVB (weight ratio) ceramic yield (wt% )
1.0:0.3 50.8
1.0:0.4 64.1
1.0:0.5 71.5
1.0:0.7 68.1
1.0:1.0 65.0
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Fig.1 Infrared spectra of cured samples with varied PSO/DVB weight ratios
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Tab.2 Si-H relative absorbency of cured samples with varied PSO/DVB mole ratios

PSO: DVB(weight ratio) Asin/Asic,
1.0:0.0 0.982
1.0:0.3 0.386
1.0:0.4 0.198
1.0:0.5 0.156
1.0:0.7 0.144
1.0:1.0 0.140
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Tab.3 The mechanical properties and cost of the 2D C;/SiC and 2D C;/Si-O-C composites

2D C;/SiC composites 2D C;/Si-O-C composites
3% B (MPa) 1240.4 157.9
BT B4 (MPa- ™) 10.7 8.4
BI 455 B (MPa) 24.2 23.4
A (JT/kg) ~ 15,000 ~ 8,000
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Fig.2 Load/displacement curves of 2D C;/Si-O-C and 2D C,/SiC
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Fig.3 SEM photos of the fracture surfaces of the Fig.4 SEM photos of the fracture surfaces of the
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Fig.5 XRD pattems of samples pyrolysised with PCS/DVB and PSO/DVB
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Tab.4 The flexural strength of 2D C;/Si-O-C materials tested in different temperatures

Temperature ( °C) Flexural strength (MPa)
20 157.9
1300 180.0
1400 , 155.4
1500 100.7

3 &#ig

(1) PSO/DVB Fc He3d S8k P-4 M %e 7= H B M3 Ko PSO/DVB B HN 1:0.5 B, KB =W M %
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