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Abstract: With Pr,O,, and CeO, as additives, B,C matrix composite materials were prepared at 2 200 °C, 1900 C,
and 1 700 C by adopting techniques of pressureless sintering, hot pressing sintering, and spark plasma sintering,
respectively. The relative microstructure and mechanical properties were also studied. It is found that PrB; and CeB,
formed in situ can fill the pores between B,C grains, and improve the density of the composites. Compared with
pressureless sintering and hot pressing sintering, the technique of spark plasma sintering can bring the prepared
composites with higher density. The fracture toughness of B,C-CeB, composites can be improved due to its high relative
density, as well as the deflection, branching and bridging of cracks occuring along CeB,, which extends the expansion
path of cracks and reduces stress concentration. The B,C-CeB, composite prepared by spark plasma sintering has good
comprehensive mechanical properties, with the relative density, vickers hardness, bending strength and fracture
toughness reaching 99.3% , 34.7 GPa, 451 MPa and 4.38 MPa - m"”?
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