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Outline

• WP specific goals and approach

• Overview and presentation of the main 
research activities

• Input other WP’s/tasks needed for the work

• Intermediate milestones and deliverables
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• Intermediate milestones and deliverables

• Expected results at project end

• ...



WP3- specific goals and approach

• Develop new protection concepts (such as devices to 
reduce head rotational accelerations) and examine new 
materials for further reduction of the injury risk of PTW 
riders with a special emphasis on motorcycle helmets
with respect to three major occurring head injuries. 

• Improve the standards for evaluation of protective 
equipment. 
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equipment. 

• It is expected that the innovation introduced in the helmet 
design should increase by 20% the amount of energy 
absorbed by the helmet in case of impacts and therefore 
contribute considerably to saving human lives.

• IMPERIAL is hosting two ESRs for 36 months and 
Dainese is hosting one ESR for 15 months.



WP3- main research activities-1

• All three ESRs have undergone a training 

on

– Manufacture and materials of motorbike 

helmets; 

– impact behaviour of motorbike helmets;
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– impact behaviour of motorbike helmets;

– numerical modelling of materials (composites 

and polymer foams) in crash simulation codes;

– European standards, experimental and virtual 

testing;

– …



WP3- main research activities-2

• ESR7, Davide Caserta, based at ICL

– First hand experience on composite materials and 
energy absorbing materials. Several new and potentially 
interesting materials are being developed at Cellbond, 
which may open windows for less conventional, novel 
applications in motorcycle PPE ;

– Materials used by Dainese and possibly the new 
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– Materials used by Dainese and possibly the new 
materials proposed by Cellbond. ...

– Introduction to motorbike helmet safety: standard tests 
and newly proposed tests, understanding the issue of 
rotational acceleration. (4 months, TRL).

– Development of new helmet design concepts. 



WP3- main research activities-3

• ESR8, Mazdak Ghajari, based at ICL

– Training on the numerical model of the human head 
(with UPL).

– Development of models with the helmet and the head. 
Possibly, use of the parallel-comp. cluster at ICL.

– Training in head injury mechanics during motorbike 
accidents (with LMU).
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accidents (with LMU).

– Training on the whole set of issues regarding standards: 
standardisation bodies, governments, companies, 
economic implications due to new standards (with 
TRL).

– Virtual testing to propose new standards for helmet 
testing. 



WP3- main research activities-4
• ESR11, David Blanco, based at Dainese

– First hand experience on composite materials and 
energy absorbing materials, manufacturing processes at 
Dainese.

– Training on virtual testing of motorcycle helmets, 
course on optimisation at LMS.

– Development of new helmet design concepts. – Development of new helmet design concepts. 

• ESR14, Nicola Cofelice, based at LMS …
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WP3-Input from other WP’s

 

Starting points 

 

 

 

 

Composite 

materials 

Fem simulations Current helmets Current 

standards 

New materials, 

smart materials 

New concepts, 

new foam shape 
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Input from WP4 

 

 Input from WP1 

 

Helmets optimised with respect to the 

energy absorbing properties. 
Proposals for 

new-improved 

standards. 



WP3- deliverables

Task Start month End month Deliverable 

Personal protective equipment    

3.1 Assessment of impact configurations and 

test methods (standards). 

3 (12) 18 Report 

3.2 Development of protective equipment 

(helmets, etc.). 

6 (39) 45 Report 

3.3 Development of human head FE model and 

helmet model. 

12 (20) 26 Report 

3.4 Virtual and experimental testing of helmets 

and other protective equipment. 

15 (42) 45 Report 
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and other protective equipment. 

 



WP3-Expected results

• New design concepts and/or materials.

• Two helmet demonstrators including the 

proposed new features. 

• Proposals for improving the standards.
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• Proposals for improving the standards.


