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Fig. 8. Accelerations graph 

The rotational acceleration in the z axis of global coordinate system 

Another confirmation that the collision took place is the analysis of the energy distribution 
graph. As predicted, a part of kinetic energy was transformed into internal energy. In the 
simulation it is observed that the helmets bounced, that implies that the kinetic energy is not 
equal to 0. Fig. 9 displays the energy distribution graph with respect to time. 

 
Fig. 9. Energy distribution graph [J]  

 
5. CONCLUSIONS 

The initial simulation proved that the helmet structure remained undamaged in such 
exaggerated conditions, what was the main aim of this project. The analysis showed that this 
facemask construction is not susceptible to such forces. Basing on this particular example one 
could make a statement that the face of the player is completely safe behind these bars. 

Thanks to the reference point it was possible to determine and analyze the rotational and 
longitudinal accelerations that act on the head. However, the values cannot be taken into 
further consideration because the simulation did not reflect a possible field collision. 
What is more, the inflatable padding, head and brain model was omitted as it was not the 



















































 

 
 





















 

 
 






























































































































