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ABSTRACT 

 

The use of electrospun polystyrene to create long range, continuous, ordered multi-scale porous structures in 

Titanium Diboride (TiB2) has been explored. The introduction of electrospun polystyrene fibers as a 

sacrificial filler into a colloidal suspension of TiB2 allows for easy control of pore size, volume percent 

porosity, and long range ordered pore structures within the sintered ceramic. Green bodies were formed by 

vacuum infiltrating an electrospun-fiber-filled mold with the colloidal TiB2 suspension. The size, volume, 

uniform distribution, and dispersion of the pores was optimized by carefully selecting the fibers material, its 

diameter, the solvent type and the solid content of TiB2. Samples were partially sintered at 2000O C in argon 

to form a multiscale pore structure. Continuous aligned cylindrical pores from the fibers (5–10 μm) and 

random porosity between the ceramic particles from partial sintering (300–900 nm) were revealed under the 

SEM. TiB2 near-net-shaped parts with this multi-scale porosity and porosities from 50% to 70% were 

successfully cast and sintered. This low cost processing technique facilitates the production of thermally and 

mechanically anisotropic structures into near-net shape parts, for extreme environment applications, such as 

ultra high temperature insulation. 
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