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ABSTRACT

The thesis aims to study the deformation, the reaction force and the internal pressure of a size
4 and 5 standard regulation competition football under quasi-compressive static loading with a
rectangular rigid flat plate. The football diameters are 202 and 216 millimeters respectively. The
experimental results were compared with those of the finite element simulation. The football model
was constructed using shell elements that include a Mooney’s hyperelastic strain energy potential
equation to define the latex bladder layer and the imitation layer and a plane stress orthotropic elastic
material model to define the orthotropic woven fabric panels. The uniaxial tension and biaxial tests
were performed to obtain the constants of the material model of the latex bladder and the imitation
layers. These constants were then validated through the finite element simulations. The maximum
plate displacement was set to be 100 millimeters with a 20 millimeter per minute displacement rate.
The diameter under the rigid plate, the reaction force and the internal pressure of the football
increased at a nonlinearly rate with the increment of the displacement of the plate. The reaction force
and the internal pressure of the football slowly increased when the displacement of the plate was less
than 50 millimeters; then, these values rapidly increased after a distance of 50 millimeters. The
diameter under the rigid plate rapidly increased at the beginning but slowly increased towards the

end. The football simulation had shown a good agreement with the experimental tests with deviation



percentage of less than 10%, under 83 millimeters of the plate displacement. Nonetheless, when
altered the constants of the Mooney’s model used for the latex bladder layer and the imitation layer, it
was found that the alteration did not significantly affect the simulation results when compared with

the alteration of the woven fabric panels constants.



