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* Motorcyclists account for 16% of road-user
fatalities in Europe, even though motorcycles
comprise only 6.1% of all motorised vehicles:
They are Vulnerable .

o Severe/fatal injuries in motorcycle accidents can
be further mitigated by defining better
guidelines to helmet designers.

Investigate the effect of the body on the head
and helmet responses in impact tests;
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The standard method for assessing the impact
absorption capacity of a helmet is “recording against
time the linear acceleration imparted to a headform
fitted with the helmet, when dropped in guided fall at a
specific impact velocity upon a fixed steel anvil”.
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Airstream 2000

HIIl (the scalp’s mesh SUFEHM+HIII
was refined)

Strasbourg University FE Head Model
(SUFEHM) in LS-DYNA format
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Head of Hybrid IlI
dummy+Helmet
(standard drop test)

Hybrid 11l dummy+Helmet
(full-scale drop test)
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Polystyrene compressive stress—strain
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Polystyrene compressive stress-strain
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1D Analytical Model

b rne — NFAUummy NFA: Normal Force on Anvil
- PLA: Peak Linear Acceleration
I:)L’Ablummy

The headform’s mass was increased from 4.8 kg to 7.1 kg (48% more).
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e The T2 helmet fitted on the
Hybrid Ill dummy’s head was
drop tested on flat and
kerbstone anvils at front,
side and rear sites. The
Impact speed was 6 m/s.

e 18 quantities were measured
during the tests: 9 acc. at the
c.g. of the head (3-2-2-2
array), 3 forces and 3
monents at the upper neck
loadcell and 3 forces at the
anvil.

A high speed camera
captured photos at a frame
rate of 500 frames per
second.
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« All drop tests were simulated using the FE model of
the T2 helmet coupled with the FE model of the
Hybrid 11l dummy.

Prepositioning the FE Model
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All parts of the THUMS’
head were switched to rigid.

AGV-T2 helmet was
positioned on the THUMS’
head.

Impact sites were front, side
and rear with =0,15, 30,
45, 60 and 90 . Impact
speed 7.5 m/s.

Some of these impacts were
simulation using the Hybrid
[l dummy.
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* Fonn— Fan=Mpay

e “added mass index™:
m=Fon/(Mpag)

Human : o
Model site ©) m
_ front 30 0.49
Hybrid Il
rear 30 0.72
front 30 0.20
THUMS
rear 30 0.18
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r, correlation coefficient, 0.96
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1)

2)

3)

Coupon tests on the shell
laminate;

Tension test specimen

Rule of Mixtures gave an
estimation of the elastic
properties.

By using the Classic
Lamination Theory and
comparison with (1), elastic
properties of the lamina
were adjusted.

4) The strength properties of
the lamina are being
adjusted by using FEM.
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The presence of the whole body in helmet drop tests can affect
the impact response of the head and helmet.

To take into account this effect, increasing the mass of the
headform is probably the simplest and most economical
measure.

The Hybrid Il dummy is not a good surrogate for the human
body in full-scale helmet drop tests.

The added mass index has a linear relation, with a positive
slope, with the body impact angle, and it is nearly independent
of the impact site.

Since 57% of motorcycle accidents occur at a body impact
angle equal to or less than 30 (COST 327), we propose to
Increase the mass of the headform by 20%, corresponding to

=30 (and decrease the limit of the linear acceleration by 9%).
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Study the effect of the body on rotational acceleration of the
head in obligue impacts
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