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Arambd/PVD (¥, =18%) p, = 836 kg /e

FSP and Splere projectiles V= G00-850 m/s, lopact recorded sequence
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Experimental test was performance on plates and combat helmets using diferent geometries

and masses projectiles, in order to calibrate and validate a FEM.

Ballistically: ballistic limit and curve

Validation

onto helmet model Davmage: Damage area

"""" ! . Combat helmet ballistic validation  r-------
i i The model replies the diferent
loeations  that helmet were
impacted:  frontal, rear, lateral
(both) and top
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The model provides good eorreclation with

expeerimental ballistic limit V5 =696 m/s
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An analysis of the internal helmet damage after impacts

is carried out through CT scan tomography and

compared with mumerical simulations.
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------- v Areal density influence r-----
= K The Imllisthe limit ineveesr with the areal denmsity
= - and depends of the location of the impact, being
W ) i lower im lateral impact situations due to the
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prambmnliy, of hanedary eoanlitlns. This is a very

good tool to optimize the number of layvers

Numerical modelling of aramid composite
combat helmet under impact threat
I. Rubio!’, M- Rudrignez-Millan', J.A. Toya?
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The FEM proposed consists of a multilayer definltlon where it is possible to observe with

good accuracy the different failure modes that appear on composite.

Intra-laminar mechanical model behaviour of Aramid/PVB composite was implemented

(22

through a VUMAT user subwroutine tha ider linear elastic behaviour until failure.

i
i

Inwass vedormy (i Damage induced to plate

\/ Good accuracy between numerical results
and expericmenial test

In this work, a numerical model for combat helmets of aramid composites against two
kinds of ballistic projectiles (1.1g FSP and 1.7g steel sphere) has hwen developed for

designing purposes,

The numerical model proposed has been calibrated with experimental resalts on flat plates

and then validated ballistically onto real combat helmets |

The FEM of combat helmet shows very good accuracy on terms of damage variable
quslinativelly and qusmineivelly. This is possible to multilayer model proposed in this

work.

Kinetic energy transference from the projectile produces global deforimst lons /delnmiaation

close to the ballistic limit, F:

the ballistic limit, damage is more Jocalized.
lized. Thi

interesting  study because it possible to use this multilayer model like a tool to optimize

* Ana s of areal den:

influence on ballistic limit has been rea

the number of layers, depending of threat that will be exposed according to different

standards.
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