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Fabrication of Three-dimensional Carbon Fiber Reinforced Mullite
Matrix Composites via Al,O; Sol-gel and Polysiloxane Pyrolysis

MA Qing-song CHEN Zhao-hui ZHENG Wen-wei
College of Aerospace and Material Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract Three-dimensional carbon fiber reinforced mullite composites 3D-B C/mullite are fabricated via AL O3 Sol-gel and
polysiloxane infiltration-pyrolysis technology. The results show that nanometer y-Al,O; powders can be prepared through sol-gel
using AICL 6H,0 and CH, N, as starting materials. Mullite can be synthesized by co-pyrolysis reaction between polysiloxane and
sol-gel derived ¥-Al,O; at 1400°C under N,. The density flexural strength and fracture toughness of 3D-B C¢/mullite composites
are 1.784g/cm® 282.5MPa and 17.7MPa: m'? respectively. It is the large quantities of pores in composites that result in low
density and flexural strength of 3D-B C¢/mullite composites.
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5 3D-B Cy/mullite SEM
Fig.5 SEM photos of fracture surface of 3D-B Cp/mullite
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2 ALO;  — DVB/HPSO 3D-B Cp/mullite
1.784g/cm® 282.5MPa  17.7 MPa: m'?
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