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ABSTRACT

The fabrication of complex shapes of boron carbide requires more elaborate processing due to the reduction in sintering driving forces. Pressureless sintering of covalently bonded ceramics demand the presence of sintering aids to promote second phases to increase diffusion rates and improve sinterability. Second phases can be either liquid or solid and usually show an intermediate chemical composition between boron carbide and the sintering aid added.

Although current studies report high relative densities and competitive mechanical properties, the wide variety of sintering aids proposed in addition to the uncertainty about boron carbide crystal structure shows an unclear trend and understanding of the sintering kinetics.

Common used sintering aids are carbides and oxides of elements such as aluminum, titanium, zirconium, chromium, etc. In contrast to current studies, the effect of sintering aids with small atomic radii has not been studied in depth and with current technology. Smaller atoms are expected to diffuse faster or at lower temperatures, therefore improving sinterability.

Finally an improvement in pressureless sintering procedures, along with alternative injection molding methods, is expected to allow the formation of complex shapes of boron carbide. 
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