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Abstract 

The compression properties of cork were studied for samples of different density. 

The densities were grouped into three classes: low density (0.13–0.15), mid density 

(0.15–0.19) and high density (0.19–0.25). The porosity of the cork samples increased 

from the low to the high density class, with porosity coefficients of 5.1%, 6.9% and 

9.4%, respectively. The difference in the porosity was associated with structural 

features, namely the presence of thick walled cork cells and the presence of lignified 

cells lining the pores. 

The stress–strain curves were similar for all cases, showing an elastic compression 

up to a yield point of about 5% strain, followed by a plateau with a small slope. The 

cork strength was higher in the radial direction than in the other directions. The 

density influenced the compression such that the corks with high density presented 

higher stiffness in compression in three directions: Young’s modulus was 17.4, 22.6 

and 26.1 MPa for low, mid and high density corks respectively. This density effect 

was more evident in the plateau region of the progressive buckling of the cell walls 

(σ30 was respectively 1.07, 1.29 and 1.54 MPa for the three density classes). 

The recovery of dimensions after compression in each direction was also studied 

following compression to 50% strain. The recovery was on average 50% of the initial 

deformation on the first day, and almost total after 15 days. The recovery was higher 

for corks with low density and in non-radial directions..  
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