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rocessing and Mechanical Properties of 3-Dimensional Braided Carbon Fiber
Preform Reinforced Alumina Matrix Composites Prepared by Sol-gel Method

Xie Zhengfang Xiao Jiayu Chen Zhaohui Wang Xingye Zheng Wenwei Jiang Dazhi
(Department of Material Engineering & Applied Chemistry, NUDT, Changsha, 410073)

Abstract The processing and mechanical properties of 3-dimensional brainded carbon fiber pre—
form reinforced alumina( A1203) matrix composites prepared by sol-gel method were investigated. T he
influences of different sols prepared from Al (N O3)3 and AICI3 hydrolysis, respectively, on the pro-
cessing and mechanical properties of composites were also studied. Composites [# and [I# were pre—
pared from the sols with Al (NOs3)sand AlCls as starting material, respectively. T he viscosity of the
sol Prepared from AI(NO3)3hydrolysis was lower than that from A1Cl3 hydrolysis, so the densification
rate of composite [# was faster than that of composite II# . After 13 times of sol infiltration-gela—
tion-pyrolysis, the density and the flexural strength of as{fabricated composite [# reached 1. 86g/(:m3
and 145.2M Pa, respectively, while those of composite I1# reached 1. 63g/cm3 and 104. IMPa, re-
spectively. SEM observation of all the specimen fracture surfaces showed a large amount of fiber pull-
out. It illustrated that the carbon fiber played a role of toughening Al20s.

Key words ceramic matrix composites (CM Cs), 3-dimensional braided carbon fiber preform,

ALO3 matrix, sol-gel method
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