
 

 
 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 







 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

  

  

  

  

  

  

  



 

 





 



1.2.1 Load mitigation in the Bicycle Helmet 
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1.2.2 Bicycle Helmets Safety Standard [12] 

1.2.3 Drop Testing  
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1.3.1 Compressive Loading 
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1.3.2 Impact loading 
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1.3.3 Material Characterisation of Fruits in Biomimetics.  
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2.3.1 Whole fruit crush (WC1, WC2, WC3, WC4, WC5, WC6) 



2.3.2 Seed crush (NC) 

2.3.3 Shell crush test (SC1, SC2) 



 

2.4.1 The experimental Set-up 



2.4.2 Free-fall dropped test (DT1) 
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5.1.1 Deformation Behaviour 
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5.1.2 Investigation of Stiffness 

5.1.3 Mass and Geometry Effects 
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5.1.4 Loading Rate and Loading direction effects 





5.1.5 Effect of Spikiness 
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5.2.1 Deformation Behaviour 
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5.3.1 Deformation Behaviour 
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5.3.2 Shell Stiffness  

𝐸௙௥௨௜௧ =
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5.3.3 Comparison with EPS 

 

5.4.1 Key Findings 



5.4.2 Future Work 



 



6.1.1 Dynamic Stiffness Estimation 
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