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Abstract 

  Accurately establishing the relationship between the network architecture 

characteristics and performance of fibrous porous ceramics is instructive for structural 

design and performance control. In the present work, fibrous, high porous 

(82.87-90.02%), low density (0.247-0.512 g/cm
3
) and low elastic modulus 

(50.62-188.56 MPa) mullite ceramics were fabricated by freeze casting. The three 

dimensional network architectures were characterized by X-ray tomography technique 

and quantitatively analyzed by 3D image analysis software (imorph, www.imorph.fr). 

The radius (5.04 μm), types, lengths (64.72-96.49 μm) and orientations (0.87-1.45, 

anisotropy parameter) of fiber segments in the network architecture were investigated. 

The extracted results were employed to predict the Young's modulus of the mullite 
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