
  

Artificial three dimensional cellular 
materials: 

Open-cell polyurethane Closed-cell polyurethane

Nickel Copper

Zirconia Mullite

glass polyether

Cork Balsa

Sponge Cancellous bone

Coral Cuttlefish bone

Iris leaf Stalk of plant

Natural three dimensional cellular 
materials: 



  

Space filling shapes 
in two and three dimensions

Only a few shapes are space filling



  

nomenclature

Z
e
: number of edges that meet at a vertex

Z
f
: number of faces that meet at an edge

n: number of edges per face

f: number of faces per cell

  : average number of faces per cellf̄

  : average number of edges per facen̄

Relative density



  

Geometric features of isolated 
cells
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