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The effective mechanical response of cellular and porous materials strongly depends on 
the shape and relative size of the test specimen relative to the cell size. We report in this 
talk about our recent measurements for bending and shear stiffness for several closed cell 
foams and 2D porous structures (honeycomb).  A new testing methodology is developed 
using magnetic forces to minimize the effect of boundary conditions and end constraint 
effects.  The results signify the effects of the prospective geometry of the specimen and 
the roll of the boundary conditions. Moreover the experimental results signify the role of 
macroscopic discontinuities on controlling the relative stiffness of the structure.  The 
results are used to calibrate a micropolar based finite element simulation, whereby a 
generalized continuum theory can be used in the design of complex structures.  
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