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Abstract: In-situ transformed carbon fibers toughened alumina composites were prepared by hot-press-
ing sintering in vacuum, using pre-oxidized polyacrylonitrile fibers as the precursor and alumina as the
main raw material, and by adding SiO,-MgO-CaO sintering additives. Effect of sintering additives on
phase structure, microstructures, density, hardness and fracture toughness of the composites was
studied. The results show that the composites can be densified at a relatively low temperature of
1650°C wia the liquid phases sintering mechanism and the density and mechanical properties of the
composites increase with adding sintering additives. The sintering additives react with alumina to gen-
erate spinel phase as pinning in the grain boundary and inhibit alumina grain growth. Furthermore,the
sintering additives eliminate porosity and promote the densification of the composite. The spinel phase
in the composites improves the interfacial bonding strength between the carbon fiber and the matrix,
increases the fracture toughness.
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Table 1 Experimental formulation and process parameters

Volume fraction/ % Sintering

Pre-oxidized SiO; : MgO :
number Al O3

Sample

temperature/

PAN fiber CaO C
T1A 100 0 0:0:0 1700
T1AF20 80 20 0:0:0 1700
T1Z3AF20 77 20 1.5:0.8:0.7 1700
T2Z3AF20 77 20 1.5:0.8:0.7 1650
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Fig. 1 XRD patterns of composites
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Table 2 Physical and mechanical properties of composites

Sample Density/ Fracture toughness/
) Microhardness
number (gecm ®) (MPa * m'/?)
TIA 3.87 2133.0 4. 86
T1AF20 3.53 1507. 8 9. 39
T1Z3AF20 3.67 1560. 8 8.85
T2Z3AF20 3.72 1624. 4 10. 64
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