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Fabrics are an extremely important part of
modem armors. Also extremely important are com-
posite laminates made of fabric sheets stiffened with
resin. Fibrous armor has importance for several rea-
sons. Since man utilizes clothing in normal life, pro-
tective devices that can be incorporated into such
clothing provide the most comfortable, compatible
and inconspicuous rnethod of providing such protec-
tion. The second reason fibers are important is that
they provide the greatest strength and modulus prop-
erties that can be obtained from a given material. In
the case of polymers, this is due, mainly, to the
drawing operation which orients the molecules
along the fiber axis increasing strength and stiff-
ness and providing also a natural crack arresting
mechanism tll.

Fiberglass is one of the best known, and in a
wa!, the most unusual laminate prepared from
glass fabric and used extensively in the construc-
tion industry, boats, etc. It is well-known in ballis-
tic application because of the research conducted
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The aim of the research was to make evaluation of the ballistic strength of four different fiber/resin composites
intended to be used in manufacturing of ballistic items for personal proiection. Research has been performed on
glass, ballistic nylon, aramid and HPPE (High Performance Polyethylene) plainly woven fabric based composites. As
a matrix ty^rtg-., in all cases, polyvinylbutyral modified phenolic resin was used. For the investigation, areal weight
range 2 - 9 kg/m' chosen was, which is applicable for personal ballistic protection and the ult'imate resin content
range 20 - 50 vol.Vo.

Ballistic test of the composites has shown that the best results exhibit HPPE based composites; aramid based
composites have been the second best followed by the polyamide based composites. The woist results have been
shown by the glass based composites.

All composites with lower resin content (20Vo) have performed much better than their counterparts with higher
resin content (50 vo). The plot ofthe ballistic strength (v56) versus areal weight has shown a lineai increase oiV56
with the increase of areal weight.

The ballistic strength of the composites is highly dependant on the fiber/resin ratio and increases with the in-
crease of fiber content.
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INTRODUCTIOI{

during world war II, which resulted in a fragmen-
tation protective vest. It is an unusual laminate in
that fiberglass, a fabric with poor impact resistance
and with especially poor ballistic resistance
unlaminated, when combined with polyester resin,
another matertal with poor impact and ballistic re-
sistance, results in a material with excellent ballis-
tic resistance either alone or as a backup for a
harder material. The resin although present in a
small percentage (20Vo) mirigares the defects 

"

which can easily be introduced into glass and
lower the strength.

Despite the existence of glass fabrics lami-
nates (composites) before the world war II, the
work of Carothers l2l at DuPont in the early 1930s
was necess ary to make fabric armof a reality. ca-
rothers' research on macromolecules, recognizing
the need for a molecular weight of at least 12000, a
molecular length of 100 nm, and preferably a crys-
talrrzable morphology, led to nylon fibeis which
could be prepared uniformly and cheaply wirh high
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