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Fig.2 SEM photographs of ALO3 pow ders heat-treated at different temperatures
(a) 950°C x 2h; (b) 1150 C % 2h; (¢)1300C x 2h

1
Table 1 Phase, specific surface and packing density of the Al,O 3 powder after heat treatment

Treatment conditions 950°C x 2h 1150°C x 2h 1300C x 2h
Specific surface/ m? g~ ! 140. 8 60.5 3.2
ALO3 phase (content) Amorphous ¥ALO3(40wt% ) + A LO3(60wt%) A LO3
Packing density/ g cm™° 0. 0841 0.1208 0.3100
) s 2.2
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Preparation of C fiber reinforced alumina mullite composite
assisted by silica sol infiltration

CHEN Zhao-feng, ZHANG Li+tong, CHENG Latfei, XU Yongdong, XIAO Peng

(State Key Laboratory of Solidification Processing, Northw estern Polytechnical University, X{ An 710072, China)

Abstract: 3D C fiber preform reinforced alumina mullite composite was manufactured. T he materials was produced by precursor
infiltration and pyrolysis and subsequently strengthened by silica sol infiltration route after coating the fiber preform with a 0.2Hm
thick carbon layer by chemical vapor infiltration. The composite was manufactured by infiltrating the preform with aluminium n+
trate saturation sol, drying in an autoclave and subsequently heat treating at 950°C and pyrolysis of the aluminium nitrate. After

ten cycles, the specimen was polished to remove the alumina matrix on the surface of the specimen, which generate“ bottle effect’

(TH#%37M)
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Fabrication of SiC matrix composites reinforced by
carbon cloth using CSCVI method and microstructure

XIAO Peng', XU Yongdong®, HUANG Baiyun'

(1. State Key Laboratory for Powder Metallurgy, Centra South University, Changsha 410083, China; 2. State Key Laboratory

of Solidificat ion Processing, Northw estern Polytechnical University, Xi an 710072, China )

Abstract: In order to increase the densification rate of C/SiC composites fabricated by CVI process, a continuous synchronous
chemical vapor infiltration (CSCVI) technologic route for fabrication of C/SiC composites reinforced by carbon cloth was brought
forw ard. C/SiC composites were fabricated, and their microstructure were observed and analyzed. The results indicate that, in
CSCVI process, deposition rate of SiC matrix is faster, therefore the densification degree is greater and SiC solid is more uniform.
At the same time, that deposition rate of SiC is controlled only by the deposition temperature and the MTS ( CH3SiCL) flux en
hances the maneuverability of CSCVI process, and enlarges the variety range of processing parameters.

Key words: CSCVI; CVI; C/SiC; microstructure; densification

(E#F 32

and prevent aluminium nitrate saturation sol from entering into the specimen. After another four cycles like above, the specimen
was heated to 1150°C and 1300°C in Ar to transfer t he amorphous alumina to ¥ AL,O3 and & Al O3. The pore size and distribution
in the specimens heat-treated in different temperature was determined. The specimen, which was heattreated at 1150°C, was
dipped in silica sol in vacuum condition, then drying in 100°C. Then the specimen containing silica was heated to 1400C for 2h in
Arto impel the reaction between ¥ Al,0; and silica to create mullite. The stick-like mullite was observed which make for the
strength of the composite. At the same time, the micre-cracks were observed on the unpolished cross-section matrix of composite,
which was defected around the C fiber and doesn’ t damage the C fiber. It indicated the C interface was a weak interphase between

the C fiber and alumina matrix. T he three-point flexural strength and the strain of the as fabricated composite were 180M Pa and

2.2%.

Key words: aluminium nitrate; silica sol; C fiber; aluminamullite; composite



