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Research on state of art

Starting on 2004 a detailed literature review and an in-depth analysis based
on four accident databases (COST 327, MAIDS, GIDAS and DEKRA) have
been carried out in APROSYS project and demonstrate that:

motorcyclists often suffer injuries on the thoracic body region and the
severity of the injuries sustained on this body region, is generally very
severe

most of the head injuries derive from chin impact

At the light of these outcome, APROSYS project decided to develop
a new thorax protector
a new helmet

able to enhance the motorcyclists level of safety
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Project development plan for protective devices

For successful protective devices development, a cl ose cooperation between
the different APROSYS partners have been crucial
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Thorax protector development

A series of impact tests have been defined to validate the protectors,
through simulations and real impact tests.

Aiming to the maximum impact force distribution, avoiding dangerous rib
fractures toward inside, the protectors design approach an one piece
frontal shell solution.
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Thorax protector development

\ Humos Il model
Thanks to the consortium skills

and facilities, it was possible to
perform impact simulations by
using an human model

Frontal and lateral impacts
5 m/s and 10 m/s
With and without protector

Frontal impacts Lateral impacts
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Thorax protector development

Humos |l Simulations demonstrate:

the thorax protector is effectiveness in the injuries criteria
reduction.

spread of the force is crucial in the safety performance of this
protective device
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Thorax protector development

A series of prototypes have been prepared for validation tests

APROSYS Final Event - February 17 & 18 2009




Final Event

Thorax protector development

Partner facilities allow to perform real impact tests with an Hybrid Il
Dummy
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Thorax protector development

Thorax development outcome

Thorax protector developed inside APROSYS project reduces
the risk to suffer thorax injuries in motorcycles accidents

At the light of this great results, male and female thorax
protector will be industrialized and sell on the market during
current year
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Partner shared their experiences and came to an innovative
improve the chin impact safety

design solution able to

performance
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Horeycomb Protective lower
face cover

APROSYS Final Event - February 17 & 18 2009




Final Event

Helmet development

Helmet simulations and real impact test have been carried out
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Helmet development

Simulations results focusing on chin impacts
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Helmet development

Real helmet test results focusing on chin impacts

: Max rotat
Folder Test code Helmet Impact Impact Velocity Measured acceler
number area point (m/s) data
(rad/s2)
Mx, My, Mz
FLAT ANVIL 017-C-FLAT-S Commercial Chin S 6,05 (degls), Ax, Ay, Az 1.097,49 205,8 153.624,0
@
Mx, My, Mz
FLAT ANVIL 018-P-FLAT-S Prototype Chin S 6,01 (degls), Ax, Ay, Az 327,72 80,5 39.345,9
@

Helmet development outcome

Helmet developed inside APROSYS project seems promising
In the injuries reduction consequent chin impacts.

The chin protection concept solution has been patented.
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Conclusion

Inside APROSYS project two innovative protective devices
have been developed.

The tests have been carried out on the developed prototypes
demonstrate their effectiveness in the injuries risk reduction.

Crucial for the successful results was the integrated approach
of the APROSYS project because this allows to face the aims
with an multidisciplinary approach.
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Thanks

Special thanks to all the APROSYS partner, specially:

. CIDAUT — Mr. Aquilino Molinero Martinez

. DEKRA — Mr. Jens Konig

. FEMA — Mrs. Aline Delhaye

. HIASA — Mr. Angel V. Martinez Garcia

. LMU University of Munchen— Mr. Erich Shuller and Mr. Steffen Peldschus
. MECALOG — Mr. Franck Delcroix and Mr. Samuel Bidal

. PIAGGIO — Mr. Paolo Cravini

. TNO — Mr. Hans Cappon

. UNIVERSITY OF FLORENCE — Mr. Marco Pierini

Speaker: David Manzardo Dainese S.p.A.
E-mail: david.manzardo@dainese.com
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