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Motivation

� We originally wanted to know:

� Why kicking a soccer ball with the tip of 
one’s foot results in the ball going farther?

� Show movies



The set up:

� Movie of the contact



Suggestive observation: 
“constancy of the contact time”

Although the deformation amplitude and details of the collision 
vary, the contact time remains constant.



Switching Gears:

� How analogous are soccer balls to droplets?
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Second experiment

� Measuring the deformation properties of 
the soccer ball



Some theoretical expectations

� Pressures balance at O 
(Linear Regime):
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Scaling for large deformation 
of droplets:
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Experimental Results
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Contact time for droplets

� The forces to be considered 
are inertia and capillary

� Inertia:

� Capillary:

� Hence balancing: 
� Explains the plot

� Contact time independent of 
impact speed.
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Contact time and surface tension

The square of the contact time scales 
linearly with 1/(surface tension)
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Conclusions

� The Soccer ball in small deformation regime 
does behave like droplets
� Surface area of contact ~ mass

� Contact time :

� The soccer ball is tension dominated like 
droplets and one can use an effective 
surface tension to describe it.
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Future work

� More data

� Better exploring the nonlinear regime

� The original soccer ball question.



Thank You
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