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Human mastication of food products is a complex process of particle reduction and hydratasation in which
compression and shearing forces evolve. In order to understand chewing mechanism of cereal based products,
a preliminary analysis of mechanical behaviour of open cell structures (Roberts and Garboczi 2002) was
conducted based on finite element calculation (Topping et al. 2004). Structural effects (Figure 1) were
introduced permitting to relate Young’s modulus to structural attributes (Gibson and Ashby 1997) under
pure compression test conditions. Results show a large effect of structure attributes especially void size and
distribution. Coalescence phenomena are also important factors affecting wall thickness dispersion and leading
to lower Young’s modulus value.

Figure 1. (a) Typical 3D view of an open cell structure. relative density =0.1, bubble distribution size centred
around 1 mm. distribution width s/r=0.3. (b) Regular meshed structure [2] of the open cell solid (left side)
containing about 125000 cubic elements.
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