1 Penetration-Resistant Material Description: The invention relates to a
penetration-inhibiting material. WMaterials of this type are known. For
exanple, witten specification WO 02/075238 describes a
penetration-inhibiting material with at | east one double [ ayer of a woven
fabric. The woven | ayers have differentl types of fibers in the warp and
weft directi.ons. The two woven | ayers are arranged in the
penetration-inhibiting mterial so that the same types of fiber run
transversely to one anot her peHttratitieRestahtRatérigintion is to provide a
penetration-inhibiting material that supplies good trauma values in
addition to good penetration inhibiting characteristics. The object is
achi eved by a penetration-inhibiting material which conprises at |east one
first conponent, wherein the first conponent has at.|east one first |ayer
with a first set of threads and a second |ayer with a second set of
threads, wherein the first set of threads is oriented in a first thread
direction and the second set of threads is oriented in a second thread
direction, wherein the first thread direction is transverse to the second
thread direction, and wherein the penetration-inhibiting material has at

| east one second conponent, wherein the second conponent has at | east one
third layer and a fourth |ayer, wherein the third layer is a thread |ayer
whi ch has Be%@ﬁ?ﬂ get of threads and the fourth layer is a thread |ayer
whi ch has a tou tﬁ set of threads, wherein the third set of threads is
oriented in athird thread 2

The invention relates to a penetration-inhibiting material.

Materials of this type are known. For example, written specification WO 02/075238
describes a penetration-inhibiting material with at ieast one double layer of a
woven fabric. The woven layers have different types of fibers in the warp and weft
directions. The two woven layers are arranged in the penetration-inhibiting

material so that the same types of fiber run transversely to one another.

The object of the invention is to provide a penetration-inhibiting material that
supplies good trauma values in addition to good penetration inhibiting

characteristics.

The object is achieved by a penetration-inhibiting material which comprises at
least one first component, wherein the first component has at least one first layer
with a first set of threads and a second layer with a second set of threads, wherein
the first set of threads is oriented in a first thread direction and the second set of
threads is oriented in a second thread direction, wherein the first thread direction is
transverse to the second thread direction, and wherein the penetration-inhibiting
material has at least one second component, wherein the second component has
at least one third layer and a fourth layer, wherein the third layer is a thread layer
which has a third set of threads and the fourth layer is a thread layer which has a
fourth set of threads, wherein the third set of threads is oriented in a third thread



direction and the fourth set of threads is oriented in a fourth thread
direction, and wherein the third thread direction is transverse to the
fourth thread direction, wherein the third thread direction forns a first
angle to the first thread direction and to the second thread direction, and
the fourth thread direction forms a second angle to the first thread
direction and to the second thread direcion, and wherein the third set of
threads and the fourth set of threads are joined to each other using at

| east one first binding agent, and wherein the first binding agent is a
textile binding agent. A penetration-inhibiting material is to be
understood as a projectile-resistant and/or a stab-resistant material. A

t hread di r dtestion aneethe ifeurthy seiof threads is csirdteddn atfhudiathread digedtion. ard t o be
under st ood - ' i angle of 700 to
1100, prefg&ggﬁﬁﬁgﬁ%aﬁﬁmkgggh&%W%gé$%§§?%%§§%g@ﬂ??%ﬁgﬂ%gggﬁﬁgbﬁinding agent
is to be uwdlerain twdthird thread diractiont foems hifirst dnglecto tha first Heedddirediionangr ar e

joined wt e._an . r ex I schel.. kni tt.i inte avi ng,
eni ting aulgreoEPRa Biked ectBh, EXEMRBret ATReT riohgp™nattaidn =1 h saa-
shoul d be unglerts theofifstthreat ditaatigatad tdthdysanond ¢hread dirbctibinpahd dineegisi on i s
much largey, than its transversal .di nensi pns w dt h.and, gauge. .The term

T hr ead cler DB el hiepas a80 e s hased of eads raudhed s pta s be
formed fr ol leapl sHedlirst bindihg bigbRt, an@wherdil tienfirst bib@ing abjeat isef textilehr ead”
conpri ses gpa,ofi | anents, nultifilanents, staple fibers, tapes, or strips,
and ot her PHAMY 8ge"¢nhopped, cut or discontinuous fibers and sinilar forns
with regular or irregular cross-sections. The term"fiber" in each case

al so conprises a plurality of the above nentioned objects or conbinations

t her eof . éR‘Rﬂ?tfﬁg@‘s’ﬂhmgﬂoﬁeﬂﬁﬂ'sé@bééinéﬁfsioqﬂ%‘-’r apsyestigrmsigant anfy means
that the férsﬁb-l%%ktéﬁtrﬁ Egqds preferably does not lie parallel to the third
set of threads. It turther neans that the second set of threads does not
lie parallel to the third set of threads. It is further preferred that the
second ang i&h i f ; faurth
set of thr Jéggrse\,gaodr?%f; {é@qp{?g g&gﬁr{%}é%rtfgﬁ %ghé@t&grﬁ]ﬁég@@l%&bﬁ ﬁggbagég%(?]%gttoﬁg fourth
set of t hrwatsan that phetver thndad dicgctibes forineamanidlé oA’ s1kl| prieferalply ®0&r abl y
not 0. Thi @'tﬁl 59 ans here that the first set of threads and the fourth
set of thréi ?, BP e«g\‘spectively the second set of threads and the fourth
set of threads, do not lie parallel to one another.

A joining with a textile binding agent is to be understood to mean that the third
layer and the fourth layer are joined with one another by, for example, Raschel

knitting, interweaving, knitting and/or at least one thread (stitching, sewing).

The term "thread” should be understood as an elongated body whose longitudinal

dimension is much larger than its transversal dimensions width and gauge. The
term "thread" correspondingly also comprises fibers, wherein a thread can be
formed from a plurality of fibers or only one fiber. The term “thread” comprises
monofilaments, multifilaments, staple fibers, tapes, or strips, and other forms of
chopped, cut or discontinuous fibers and similar forms with regular or irregular
cross-sections. The term "fiber" in each case also comprises a plurality of the

above mentioned objects or combinations thereof.

The first angle, which is formed by the first set of threads and the third set of
threads, or by the second set of threads and the third set of threads, is preferably



A thread layer is to be understood for exanple as a | ayer nmade fromthreads
arranged unidirectionally to one another. The unidirectional threads within
a layer therefore preferably lie essentially parallel to one another wthin
the layer. A woven layer is not a thread |ayer within the nmeaning of the
invention. It is preferred that the third | ayer and the fourth |ayer, or
respectively the third set of threads asd the fourth set of threads, are
joined with one another by at | east one thread and especially preferably by
at |east one knitting thread. Preferably the first set of threads and the
second set of threads, or respectively the first layer and the second

| ayer, are joined to one another by a second binding agent. It is preferred
t hat the seeldess thandilAfandenpedialygtrefesably not¥ . Thisgneaneibabthedinstseheki ve

mat er.i al . second
conponent é\?%éd% OJere%ﬁkﬁ% dBé? Rgﬂgfrgarélt]%wo {hréetﬁ rb éétoﬁgf&agqph@@pcﬁ?gﬁ% econd

| ayer and mlaétl"tehaelcdndi ag’emf tareadp doesdotlce jparallel ho thecthird lse'aof tacbadat ageous way
by the third binding agent. 4 The third binding agent can preferably be an
adhesive material. A possible enbodinent of this type of adhesive materi al
consi sts i mistﬂu&heraprbgdrred that mdrseﬁbwcegnaglédwhuan uﬁfﬂinmsuwth;:@ﬁﬂst sEtrof Si mf | ar
structure gan pe used, erein the adhesive, . c er t ole surface or
21 56 onl y ebaqs atae LouMERetof Leses QAreRPS LY P hecrpoBHSPLY! FisECBxanp! o
of threadsandite falith b6t sTaNeaas, iWbidic@BR m%d&ahaﬁndowameége@muf/um bl e
material or fromthreads that are coated with an adhesive. |n another

enbodi ment Prefefably inpt0°. Idig,alae means ders that tediat 368 phdieads @%thﬁéoj“éh ned to

one anot hegetky trirbads; b Res feictivélyMHe%kecBhE 56 fithdeddBainklhé husBlse@bs t hr eads and
the fourth set of threads, thus preferably the third layer and the fourth

| ayer, ar ethigads. fonatle p@faaﬁéosm@tan@?hew th a fourth binding agent. The
fourth binding agent is thus preferably an adhesive material. The joining

of the third layer with the fourth layer is inproved by the binding agent
i n an advafthrgadlayenisto be understood for example as a layer made from threads

arranged unidirectionally to one another. The unidirectional threads within a layer
therefore preferably lie essentially parallel to one another within the layer. A woven

layer is not a thread layer within the meaning of the invention.
It is preferred that the third layer and the fourth layer, or respectively the third set
of threads and the fourth set of threads, are joined with one another by at least

one thread and especially preferably by at least one knitting thread.

Preferably the first set of threads and the second set of threads, or respectively the

first layer and the second layer, are joined to one another by a second binding

agent.

It is preferred that the second binding agent is at least one thread and/or an

adhesive material.

It is further preferred that the first component and the second component are
joined to one another by a third binding agent. The second layer and the third layer
are joined to one another in an advantageous way by the third binding agent.



It is preferred that a thernoplastic, or an elastoneric, or a duroplastic
material is used as the adhesive material. It is understood that the
penetration-inhibiting material can also consist of different adhesive
materials. It is further preferred that the threads that are used as the
bi ndi ng agent or as the textile binding agent can be so-called knitting
threads. Such knitting threads can for exanple consist of threads with
fibers with a | ow strength, wherein the threads can al so have a | ow | i near
density. Preferably a polyester fiber, such as Trevira0 710 with a |inear
density of 140 dtex, is used for the knitting thread. The first binding
agent, as a textile binding agent, joins the third layer and the fourth
| ayer to f oherthirddsinding agentuancgreferatily be aprasihesive dnatardal. Apessibier d | ayer and
the fourth ! -} 0l | j fourth
bi i ng. ag@npeiasat By Ak pb 8FRsensthaRRel oty BRGE it S ek
t her ef or e @nith @i anthesiveynesh, bheintilar stludtaneesardreduddtl wheoein thd aghesivel t i s
preferred that the first |layver and the second |ayer arg |qi one
ot her -t obqroraieh q whiie syfiEh oh At o A SRy fr hEhOS B0 " rhe
isecond bi ncﬁm@)rﬁf@ﬁlﬂir e;xaﬁﬁjlé Oﬁlﬁlr&:}isythétl’aréhtecéﬂtasttwitm@md aﬂoﬁdertdirgi sedend
ayer. It |s preferred that t irs onponen nd t secaond c onent
e 5] oi ned o8 RIS aIEHEFT i reads el F1F SR WG A0ERRe SN ARPTE bi i ng
agent consggbeditlent,fthé 6t eBmpenént d?ﬂﬁh@%@cdﬁlﬁccfmpﬁcﬁ‘ten@@Qf@bé&ﬂhecﬁfdﬂoﬁ&e
second conponent, thus only between the second |ayer and the third | ayer.
It is pref@?daer DLHHCHIRGOF $eWiNG) ayer has a fifth set of threads in addition
to the first set of threads. In one enbodi nent of the
penetration-inhibiting material, the fifth set of threads is woven with the

first set Breferablydbie thir setof Bsegdsaancbiherfoaribpetcof dhrepps.dhus peeferablyithe fir st
set of thr e ; j it ndikk eads
accounts fﬁnﬁgzaa%‘é'gﬁ??rha% fequi@'éé)g%r’o%%ﬁ%e Iq@gﬁ? 635‘? étrﬁ?é\c/ﬁov{/@na ayﬁm&éﬁ% forns
t he warp tagenidene fonghiridimg sgentds thus meeferabdnan aflbesivx enatarial. The present in
t he woven { | r . In a
woven fabriPt c#gfttﬁlégqfdasg% ‘&'ﬁ%ﬁ%@g‘gﬁ{s&‘g{a %p H}D&%aaﬁéﬂ @gﬁ&éﬁgg&ﬁ?ﬁggr

density ofadvantemeus 2@y. dtex and the fifth set of threads can have a |inear
density of at |east 50 dtex. Concerning the structure of a woven fabric of
this type, reference is made to witten specification WO 02/075238, which

i s hereby ki @preféneeidhasa thar@bplastic, ®r ahrelasiombat, arbduopestic miatdriabis
penetration-inhibiti ngg,mat erial, ifth %et of threads .i SB@| SO woven

th .
with the ftsedasioe agh 'NP@%@J@E'a'h%\%e rstopd that the pergtraliondpibiind and t he

first set ghtdriar earialisscBnisesaiferbht ddhesieufatefialr i ¢ with approxi mately the
sanme nunber of threads/cm and have the sane |inear density. The woven

fabric can, for exanple, -have a 1/1 plain weave, a nmass per unit area of

200 g/ n2, gidfirR&dbrefiitid Rkt the tRrebBs ﬁ?a‘i'%fé:%éd‘aé fife BiRdIRg %@gnt’\&f ds the

directions, and consist of yarns wth a linear density of "930 dtex, wherein
_the first textiledinding agerd canhessa-erlleddinjtinghtheearts. Swgh kRitirg threpds«aanof

threads fof,pg,4 e%h%is&ﬁ.(@g%%gym\e/ﬁ%r% 9&{1 gaclmﬁ\g%ftrehaih? whéRSin MEtr@ddd under

t he trade nane ron
can also have a low linear density. Preferably a polyester fiber, such as Trevira®

710 with a linear density of 140 dtex, is used for the knitting thread.

The first binding agent, as a textile binding agent, joins the third layer and the
fourth layer to form a second component. It is preferred that the third layer and the
fourth layer are additionally joined to one another using the fourth binding agent.
The first binding agent and the fourth binding agent therefore function only in the
third layer and the fourth layer. It is preferred that the first layer and the second

layer are joined to one another to form a first component using the second binding



6 It is further preferred that the second | ayer has a sixth set of threads
in addition to the second set of threads. The sixth set of threads is
preferably woven with the second set of threads. It is preferred that the
second set of threads can formthe weft threads and the sixth set of
threads can formthe warp threads in a woven fabric nade fromthe second
set of threads and the sixth set of thr&ads. Preferably, a woven fabric of
this type has the second set of threads at 3.5 to 20 threads/cm wherein
the second set of threads accounts for approxi mtely 65% of the wei ght of
t he woven | ayer. The sixth set of threads can be present in the woven
fabric at 0.5 to 16 threads/cm for exanple In a woven fabric of this type,
t he secondagant. Tfe senopd dindirmagentdurctionaealy inéhresfirsilager and thessecor®0 dt ex

and the si - Of | | f 0 dtex.
Ref er ence Iléggrﬁ;tgéepfég)ertg%@% ﬁ]ggﬁlgtoér%%g égﬁ%ﬁ ?gﬁ{j:tg)rémbr?agét A\Xg\ﬁﬁe abric
of this tyleneMrotharatsingehyg thied binding dgebt.iThe thiedibinfingragené cersegudntyet of
threads and the sixth set of threads, can ve a structure |i woven
fabric. knoWRCRsarty Petiiten tie bt SRNBRRS RO RS sfronti ettt Ji% 07 {he
first set ipdtwebn tiesiseconbgay?aaddns eirddbydérhr eads, the third set of threads,
and the fourth set of threads are selected fromaram d, polyethyl ene,

pol ypr opyl ene, and pol y- p- phenyl enebenzobi soaxazol e (PBO fibers. It is

further prefsreRrdditast thBdirdtildyidh hasta fith deb bemesadNA adbrioAits tie fret serf
threads are selected fromfibers made from pol yester, polyethyl ene,

pol ypr opy| ¥fBreadeani d, pol yam de, gl ass, and
pol y- p- phenyl enebenzobi soaxazol e. The cited sets of threads can al so be
selected fromthe aromatic polyester threads. It is preferred that the

first set lpfonerpraberimentef the penetratian-iphibitingenrisrial the fift sei ok Bireags ishr eads,
Fhan 200 o B B P e o e
pr ef er abl yfirst set of threads at 3.5 to 20 threads/cm, wherein the first set of threads

accounts for approximately 65% of the weight of the woven layer, and forms the

warp threads. The fifth set of threads can, for example, be present in the woven

fabric at 0.5 to 16 threads/cm and form the weft threads. In a woven fabric of this

type, the first set of threads can have a linear density of at least 200 dtex and the

fifth set of threads can have a linear density of at least 50 dtex. Concerning the

structure of a woven fabric of this type, reference is made to written specification

WO 02/075238, which is hereby introduced as a reference.

In another embodiment of the penetration-inhibiting material, the fifth set of

threads is also woven with the first set of threads; however, the fifth set of threads
and the first set of threads are present in the woven fabric with approximately the
same number of threads/cm and have the same linear density. The woven fabric
can, for example, have a 1/1 plain weave, a mass per unit area of 200 g/m?, a
thread count of 10.5 threads/cm in the warp and weft directions, and consist of
yarns with a linear density of 930 dtex, wherein the first set of threads forms the
warp threads and the fifth set of threads forms the weft threads. Woven fabrics of
this type are sold under the trade name Twaron® CT 709 by Teijin Aramid.



7 have threads with a linear density greater than 50 dtex. It is preferred
that the first set of threads, the second set of threads, the third set of
threads, and the fourth set of threads have a linear density from 210 to
6720 dtex, nore preferred between 420 and 3360 dtex, still nore preferred
bet ween 420 and 1680 dtex and nost preferred between approxi mately 840 and
1100 dtex. For the linear density of thg fifth set of threads and the sixth
set of threads, a value of at |east approximtely 50 dtex, nore preferred
bet ween 50 and 280 dtex and nost preferred between 80 and 140 dtex can be
selected. In another preferred enbodinent, the first set of threads, the
second set of threads, the third set of threads, the fourth set of threads,
the fifth Isistfudherprefeadd thairttie sheorsd layér lasta siktht dat ohtheeadsiio additioade with a

| i near de h X, near

density fgfmetséggrioeg toé ﬂi)r 3€%%%§§$tﬁ;§8g$%g e\?\aéjgn é%gé rgg‘eft‘@}f{}t‘@f“ ljhb nor e

preferred dezondast dfifreadd. IB&ﬁﬁeﬂsrmd thaitthbIsem@eqiroéﬂvea@sjc@'etqrmdhe 420 and

1680 dtex a ferr bet ween ap te nd 1100 dtex.

Pr ef er abl y, t? ‘%% %)'Hje@gts' ?S?ﬁﬁ’f\éﬁ@?dﬁscga? n?'&d”%/rﬁqgreﬁgﬂrhatv\f%v &34

Slihr ect i on.fabfic n&d@(rjfﬁfneﬂfeesécbhatset Bﬂhféddﬁhnﬁhﬁ@?&tlﬁét@ﬁi}]ﬂréadé.S F_ar alhl eIh toOI
e secon irecti rt referr t ha i t hrea

directi ondp ?qr@ Bly s ¥ioxen f%’”f’i?éﬂ?'§ %"ce% tgﬁ&gﬁ‘?r?de??t ogﬂwreg S?Efﬁ rred that

the sixth thpdadefcnt, WIRAEIH the s€EdrRINR &f tHreddsSaccblntsToasbrekinRadly 88% dihe si xth

thread direction is therefore preferably parallel to the first thread

di r ect i on.thewaightiof thenwevesy layes: T8g smﬁfaﬁettqféh@asi% RaR Re PERFEM EB€i on i s
transversgyb %hﬁt{aﬁnégf:@ﬁ%ﬁhrt ﬁgﬁcﬁ?%r‘é?(@mdlé‘ln%‘@o@@?ppéﬂn@%ﬂhls type, first set

of threads, e second set o reads hird set of threads, and the
fourth setthefsecondsrtsof Wﬁgd%@arbha\eﬁ alineandensityief atdeasti200 dtex e'hd et of

threads alr%fxth%%t @fﬁﬂwﬁ chfav&%rl %?d@ﬁﬁfy f%me\éﬁpﬁwa{&t 58 gster

t hr eads. icu arI erre e aram rea S consi st of
par a- ar ami madetb smmdma’adm WQQZME?@ﬁ@oaq:ﬂTemgIaemevarefabphpﬁﬁﬂ%ﬁypde) :

Alternatively, a woven fabric, made from the second set of threads and the sixth
set of threads, can have a structure like the woven fabric known by the trade name
Twaron® CT 709.

It is preferred that the first set of threads, the second set of threads, the third set of
threads, and the fourth set of threads are selected from aramid, polyethylene,

polypropylene, and poly-p-phenylenebenzobisoaxazole (PBO) fibers.

It is further preferred that the fifth set of threads and the sixth set of threads are
selected from fibers made from polyester, polyethylene, polypropylene, aramid,

polyamide, glass, and poly-p-phenylenebenzobisoaxazole.

The cited sets of threads can also be selected from the aromatic polyester

threads.

It is preferred that the first set of threads, the second set of threads, the third set of
threads, and the fourth set of threads have threads with a linear density greater
than 200 dtex, and the fifth set of threads and the sixth set of threads preferably



It is further preferred that the first angle, which is fornmed by the third
thread direction of the third set of threads and the first or the second
thread direction of the respectively first or second set of threads, is 300
to 600, especially 45. It is preferred that the second angle, which is
formed by the fourth thread direction of the fourth set of threads and the
first or the second thread direction of the respectively first or second
set of threads, is 300 to 60, nore particularly preferred 45. In a
particularly preferred enbodi nent of the invention, the
penetration-inhibiting material has at |east one doubl e-layer woven fabric,
wherein this double |ayer conprises a first layer that consists of a first
set of t hrieadsthegads vitht alikaridensihdgreatar dmah 50 Hiexelis prefesiadythaf thetfirsteast 210

dtex, and i first, s f. thr CGO f I 9 t he

wer ght “or S9ed tusel e SigoR el oL Aot HRLI pofr Bleaut i R o ¢

t hr eads/ cngetrd traehdsieave alkmsartdensity frdml 2@std 65720 ditexx mofaerdfefredh set of

t hreads preferably ru apsversely to the first s of reads nd the
oo ot "1 BeRRaRgeR 58 3ok K Bl e piatered befnden P P e8I apde uinber
of threadshe grefdritd Betivedn SpproRimétly Badsandst Po0ldtext: Wor ke lindah@ensity
penetration-inhibiti&g mat er 1 al %referabIY coqgrkﬁfs @’S cond | ayer, which
consi sts off hedifth sat Jahregps @pp dhrisixiy s&) of thrgadss AUt &ASind a | i near
density of ggdrokiftritdly 50 dexe a8 Préfbrrad BefRIth SEANPD80 bfeRfMd mést3. 5 to 20
threads/cmand a |inear density of at |east 210 dtex, wherein the second

set of thrgfredhalvaer 8p and 40 dex casBeselectade wei ght of this woven | ayer.
The second set of threads of the second |ayer runs transversely to the

sixth set of threads and the ratio of the nunber of threads/cm of the
second set Ingnothareaeferred emboditneniethedirstget ehthseads, tte sasendisgt of set of
t hreads i s> i rgﬂﬂ§ f 1 . Il aralle
to the si xtthﬁea;desf mo%ﬁ h{rﬁj] rgégc(ﬁﬁ'toefa a%htbgg econ%é}loégl@rgagéﬁéﬁ% ﬂ%ﬁégcogrﬁ%?g?’ of
t hr eads of andthessixibisdt dfdhmads inage fraead$ with dinehedéndity lgreater bant2®eads of

the first layer, wherei netratiop-i.nhibitin teri al t | east
one third g&%‘ %F’ pr@%{rﬁpgg%tgﬁ%ﬁﬁ ol %ngltgg)rtﬂm?s a%%% Sﬁ%hg%@%éfe?ibﬁggée'gensi ty of
at | east 2210 dhé@B8720diex} moraplefaresd betwvaen 420 wndiB3sotdtat, stihmeaels at 3.5 to

20 threads/cm an lin d Ly, of at least 210 dtex in a fourth |ayer.
The. thr cadlefaratinsturet 42 p8rBab b ad moshierstietatmneen Apfa el
directi on 45 ahd ¢100 gtefne another, and the threads in the fourth |ayer are
in aunidirectional, fourth thread direction parallel to one another. The
third thread direction and the fourth thread direction are different,

wher ei n t herdréiabl, tHarRtet bf BFéady s bfieRickif baifth thfedB drettidri Ut ishr ead
direction of the'threads of the first set of threads of the first |ayer and

from a seckyeferrasbatthgififtdnregd directioreistnarallglto e serend treadidicestions Itt hr eads
of the sec; It j 1 i di fferent
P om the’ fiHartaférortd iRhe AR tpbaF dhliiohls W GRfsctd e irtinieaddl [} <1 #TL

of the firdtedtiaper and fromthe second thread direction of the threads of

the second set of threads of the second layer. It is preferred in this
enbodi nent that the first set of threads of the first |layer as well as the
si xth set lbfs prefezmdsthaff the Iséxtls setosfdhieaysis erientediinpa silkthcthoead diredtiohe fifth
set of threads of the first layer as well as th econ t of threads of
The second! 15y tesdrecton SHBlerR oteicse neeal BIRE Frsh Flsedd ng et er f i
has as a fdirestiohaly Brfushavrefertcaithat thedixth troeadidirédtivh is ebnofersatcethds and a
fifth set of threads,, and as a second | ayer a woven | ayer nmade from a
second setSRPNPRRERHLIERP™N fifth set of threads, then it is preferred that

the first layer has Twaron(r) in the warp direction and TreviraO in the
weft direction. It is further preferred that the second | ayer has Twaron(r)

in the wefl efierembodiment therfiist setnfthreads.ithe saeens! eatabdreads, the third set
of threads, and the fourth set of threads consist of aramid threads, and the fifth set

of threads and the sixth set of threads preferably consist of polyester threads. It is



A penetration-inhibiting material with two woven layers in the first
conponent and a third layer and a fourth layer in the second conponent can
be produced as follows: 10 unidirectional Twaron(r) threads (type 2040,
930 dtex, f1000) arranged parallel to one another. The third layer and the
fourth layer are aligned with one another such that a third thread
direction of the third | ayer and a four#gh thread direction of the fourth

| ayer forman angle of 90. The third layer, the fourth layer, and the film
are joined to one another by means of knitting threads. The third set of
threads and the fourth set of threads, or the third |ayer and the fourth

| ayer respectively, can be stabilized by stabilizing threads. The

st abi | i zi neartituiarhdprefaired thet ibbyaramid threasis| asinsisbofpatatargraid-gndeespeciafly r st
thread diregcti ' T (r) threads (type 2040, 930 dtex,
£1000) can fgﬁﬂgiéhlﬁ%@'%*e%gée%ﬂ%%g@%& lizing threads. The third layer. the
fourth layer, the thernoplastic film the knitting threads, and the

stabilizing. threads form.the, second conponent. The first. gopent is
formed i nnlﬁ?eﬂ"rtﬁ f rﬁf‘f\fr rqthg@tg?glrsglaggféa%mgds&%Bme@feoy&hgﬁiwg@ﬂ%a@ The first
wovendl ay edirection of theatyiied setefthréads and the ﬁﬁs}/pﬁth@%@on&?ﬁeaﬂ &ixect'rbﬂ:](cbiiiO) in the
warp direction and Trevira(r 710, 140 dtex echst) in.the t

G 1 Bt on heREsRRYOK ErSt of e dortcsed o e 18 1A 6 EB0L kspRtllGedth he ti st
| ayer and the Trevira(r) threads formthe fifth set of threads. The second

woven | ayer (second |ayer) has Twaron(r) . (type, 2040, 930 dtex,, f1000) in
the weft df W?feﬁﬁdéh@t%???éﬁww?')9'%77"1%92‘ Fﬁﬁ@%k,y theloura threpd dﬂﬁ@“%zp

di recti on, ofh&firth 4d18f th8aRMd the i hd 96¢BridRreaBMBEiGPSf AE T hreads and
the Trevira(r) threads formthe sixth set of threads. A thernoplastic film

made fr om 66Pg@ivalylfissioorserang sehmfthrepds g 80 OIdfdssmere partigifanls | ai d

bet ween th&efe‘ff‘féd"ﬂéen | ayers. The Twaron(r) threads of the first and second
woven |ayers forman angle of 90 with one another. The first woven | ayer,

t he second woven | ayer, and the thernoplastic film between the woven | ayers

corponent , e tAERNBRY Eorsf oBbdulelot HehdORR B RRneRNA O RBER L ., .

t hi ckness robtetial s atdeastichelziiveelayérheovearr fabriewherbia thisclontledeygronent s,
e eSS LSl B b S e AL SRRt L e
mat eri al cad HenéaridénBity veatneddiR1bidtet, aaddvitittefisesstrod thréads accounts for .
at least 65% of the weight of this woven layer, and a fifth set of threads at 0.5 to 16
threads/cm and a linear density of at least 50 dtex. The fifth set of threads
preferably runs transversely to the first set of threads, and the ratio of the number
of threads/cm of the first set of threads to the number of threads/cm of the fifth set

of threads is > 1. Further, the penetration-inhibiting material preferably comprises

a second layer, which consists of a sixth set of threads at 0.5 to 16 threads/cm and
a linear density of at least 50 dtex and of a second set of threads at 3.5 to 20
threads/cm and a linear density of at least 210 dtex, wherein the second set of
threads accounts for at least 65% of the weight of this woven layer. The second
set of threads of the second layer runs transversely to the sixth set of threads and
the ratio of the number of threads/cm of the second set of threads to the number of
threads/cm of the sixth set of threads is > 1. The first set of threads of the first
layer runs parallel to the sixth set of threads of the second layer and the second
set of threads of the second layer runs parallel to the fifth set of threads of the first

layer, wherein the penetration-inhibiting material has at least one third set of



conponent, wherein the joining between the first and the second conponent
is only at discrete points. In addition, a thernoplastic filmmade from

pol yet hylene film (LOPE) with a thickness of 11 pmis laid on the first

| ayer and under the fourth layer. The first conponent is laid on the second
conmponent, so that the third thread direction is approximately at an angle
of +45 to the first thread direction an® the fourth thread direction is
approximately at an angle of -45 to the first thread direction. A plurality
of conbinations thus formed fromfirst and second conponents wth

pol yethylene filns (or adhesive grid, adhesive nmesh) are stacked on top of
one anot her, wherein each conbination (first and second conmponents) is
separ at ed threadsat Subke(litmeadsiarbiandiai lmeabgensityrof ableaseptl diekimaprifser . Thi s
is followed by r ' ' [ I at a

t enper at urlgy%f a%% f??ﬁ'ﬁg@ %’?ag%)g{r%g) Itﬁaztﬁzﬁre%ggﬁﬂ%&fé Ly é/ernelﬁ%BPétt erwar ds
t he heat erleast 21t®edtpx @53 fdwtkslmyercﬁbeitmééds fﬁhhe tied Kagertdre ml bernopl astic film

brossing pybtsatehel TR0 e o fRRNR ERe e Al PR antsh g °

mat eri al fiboﬁhtléy%r ate Irﬁﬁahldfr@curonhlaf/c&rr&\ tWréehi dirdction parallal to one another.

penetratio i . eria pr o t hout wo | ayers, .the
structure ﬂﬁ%ﬂhi”'g S‘ng’ﬁﬁé?'}a?%tqerf@“g'é raf d!ﬂf?t}?“vﬁfeéﬁ%r%{‘ eYVé?'z%%@ver, t he
first | ayetiramslehd@ireetomid diftyérit flony @ fitstlthieal dik'écfcﬁﬁ@ﬁﬁé wehas af thecond set
of threads (Twaron (r) type 2000, 1100 dtex, f1000 $|gép uni.'t area 45

g/ n2), whi ¥at %ﬁ*@fﬁ}r?a%@ hedirsiiaver and fropha gerend thesad RRf et he

respect i VenlaRlof thels@kthdER 8finf&s: ofttﬁl@séédn%itla élf}’ﬁfadof?tld?mhé foarAed by the
first set of threads and the second | ayer onl t he second set of

t hreads. |threag difesgor imdidfereabirem the fies) shread Iﬁ’ﬁ?CtIQﬁ"'eOfftW trepdgefthadissta fifth
set of thr area
45 g/ nR) |§;1é}g)3(5{r t onm%)ﬂf:lét){&aer éﬁ Qg'g{nl f(‘)“% %teﬁﬁ’ﬁgJ‘ rgé@vﬁﬁ?:t ﬁ?tﬂ%eghé%%osﬁ

t hr eads | i efdhemsecad et of tiweads efithg secarid laiewads, wherein the fifth set of
threads is oriented transversely to the first set of threads. The fifth and
the first sets of threads in this case forma first layer. Further, the
second | ayleis praferteahia tlis embtodinserit tiodt thé fieshdet ¢fseads Of Jhet firpdagdCs 1100

dtex, f1000,. nma er unif.ar n addition,to the 0 set of
15" hr eaashel i e St chinrbae ol el v e s o iireads EoB3ER: o1
threads. Téa of thfeads et theffirdthdyends wasiras the sebercebat df tiarsadeobibesetond he
second set, of thread forma |layer together therewith. In both cases,
the second@YehRE VY‘%‘ %‘f‘?%ﬁ‘ged within the penetration-inhibiting material, so
that the second thread direction is approximately at a 90 angle to the

first thread direction. The first |ayer and the second | ayer wth the
cor r espondi K¢ Renedragpn-imykitiog materigl B??léﬂ afFstdaeranwe iy layeramadediem &

material . fhesdtiof Hre?@sr@ﬁé‘ﬁ'ﬁhhtsgf’éf thRidR dahd'al Q%e%@ﬁ@@y@?é‘%o@@ﬁ |ldyraddi tion

a filmon the outer layers first component made in this manner is
produced fmadeframa éewnﬂﬁeméﬂ‘tﬁﬁ@ﬂ_@ g@fifth sebef treggds nthap dfris @refemed t hi r d

| ayer is It that the
third tnr SOt apel s ErDRAT LR Ve grickth bhiSrdRaBbhe W3R ' 1T o)
t hread di rdiaction. It iBfarthenprefertedytbat the secorchigydr bag ivaron@ein the weft

penetrati i nhi r the fourth thread direction is
appr oxi nat@feft'g? ggh 13%\6?%5 g#thggo?r[?glr%ﬂg}nﬁ rst thread direction. It is
understood that, in one penetration-inhibiting package, a plurality of
units of the penetrat i nhi bi.tin terial accar o the invention can
e o RGBSR ohh Bl DAL 7 b 50 Bl el o,
addi tionala ﬂﬁr&dﬂéﬁer(‘a’im @fb@ﬂhqayéierﬁther‘s@oﬂa@bﬁ?ﬁm@ﬁt ddn tse pyacedras exanple, a
penetrati on i nhi biting package can consi st a plurality of woven | ayers,
as they cdR!®¥Sused, for exanple, for the structure of the first conponent,

and of a plurality of first and second conponents. It is also conceivable
that the arrangenent of the first and second conponents occurs in an

al t er nat i nfy thegmoelastic filna madeftom pplyetivigpedilmdhkBPRAWItH? hicknessof thHPonent |
d
comonent B LIg BpwetEiuidiEers (SR BRIsPInRY 2F SR isipPApE made fioth

conponents of a conbination are respectively joined to one another. The
penetration-inhibiting material can be used for exanple in protective

vests, helnets, or penetration-inhibiting plates. The invention will now be
described in nore detail by way of the figures and an exanpl e.




Fi gures Figure 1lschematically shows an expl oded view of a first enbodi nent
of the penetration-inhibiting material. Figure 2schematically shows an

expl oded vi ew of a second enbodi nent of the penetration-inhibiting
material. Figure 3schematically shows a detailed view fromFigure 1. Figure
4schematically shows the arrangenent of different sets of threads in the
penetration-inhibiting material . 10

unidirectional Twaron® threads (type 2040, 930 dtex, f1000) arranged parallel to
one another. The third layer and the fourth layer are aligned with one another such
that a third thread direction of the third layer and a fourth thread direction of the
fourth layer form an angle of 90°. The third layer, the fourth layer, and the film are
joined to one another by means of knitting threads. The third set of threads and
the fourth set of threads, or the third layer and the fourth layer respectively, can be
stabilized by stabilizing threads. The stabilizing threads can thereby run parallel to
a not-yet-present first thread direction (first layer). Twaron® threads (type 2040,
930 dtex, 1000) can for example be used as stabilizing threads. The third layer,
the fourth layer, the thermoplastic film, the knitting threads, and the stabilizing
threads form the second component.

The first component is formed in that two woven layers are laid on top of one
another. The first woven layer (first layer) has Twaron® (type 2040, 930 dtex,
£1000) in the warp direction and Trevira® (710, 140 dtex, Hoechst) in the weft
direction. The Twaron® threads form the first set of threads in the first layer and
the Trevira® threads form the fifth set of threads. The second woven layer (second
layer) has Twaron® (type 2040, 930 dtex, f1000) in the weft direction and Trevira®
(710, 140 dtex, Hoechst) in the warp direction, wherein the Twaron® threads form
the second set of threads and the Trevira® threads form the sixth set of threads. A
thermoplastic film made from polyethylene film (LDPE) with a thickness of 11 pym

is laid between the two woven layers. The Twaron® threads of the first and second
woven layers form an angle of 90° with one another. The first woven layer, the
second woven layer, and the thermoplastic film between the woven layers form the

first component.

To join the first component and the second component, a thermoplastic film made
from polyethylene film (LDPE) with a thickness of 11 um is laid between the first
and the second components, thus between the second layer and the third layer.
Alternatively thereto, an adhesive grid or an adhesive mesh made from threads

coated with adhesive material can be laid between the first and the second



Figure 1 schematically shows an expl oded view of a first enbodi nent of a
penetration-inhibiting material. The nmaterial consists in the enbodi nent of
a first layer 1, a second layer 2, a third layer 3, and a fourth |ayer 4.
The first and second layers 1,2 form together with a thernoplastic film
10, a first conponent of the penetration-inhibiting material. The third and
fourth layers 3,4 form together with atthernoplastic film8, a first
textil e binding agent, and stabilizing threads, a second conponent of the
penetration-inhibiting material. In the Exanple 1 of Figure 1, the first

| ayer 1 and the second | ayer 2 consist of a woven fabric. A partial area A
of the woven structure is shown enlarged in Figure 3. The third | ayer 3 and
t he fourt hcoragerent, vmisinghe iﬁininmbemrdheﬁrsb@né,th@se%mtgie@nnnﬂr@ht isctionally
par al | el e € c3is a _
t hread Iam%élpgﬁgg?%geo #aﬁ{stW%é;dlg?ﬁ %etpé@(t I%Srt'géc" Ir%%/&gerefré%ﬁ and fourth

| ayers 3, 4ﬂar(ek[]RE)wﬂ’tﬂ atbnc{bmesmnbﬂhﬁm ibYaidrenaise fifst Eyer asd un@eﬂthé éourihndi ng

agent (not 0 rein in enbodi ne et a fourth
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bi ndi ng agen rei.n the se ond b|nd| 0.in the

erbodi ment S ERU TSR 1f AP HEt A AOBRCITASNOATS B < ne second
~ 14 conponefreddf ditdeowenetrati on-inhibiting nmaterial are joined to one

anot her by nmeans of a third binding agent 9. The third binding agent 9 can,
for exanple, be a thernoplastic film (for exanple for a full-surface
contact) OA phialft B?écbﬁ#@ingﬁérﬂjs thli8 forfediGrdth first @RE @ekdnd &d irftd @fth outer

| ayers 7,11 can Frow ed on the outside of the first layer 1 and the
fourth |aymlyethylm ilEisn(os adhegve rid. adpepive mesh) are sigekedamrfaneof one
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the warp direction.



Figure 4 schematically shows which thread directions the sets of threads
fromthe different |ayers can have relative to one another. In the first

| ayer 1, the first set of threads 12 has a vertical first thread direction
(00). The second set of threads 13 in the second | ayer 2 has a second
thread direction, which should be essentially perpendicular to the first
thread direction (90). Athird set of tt2eads 14 forns the third | ayer,
wherein the third set of threads is oriented in a third thread direction.
The third thread direction is at a first angle 17 to the first thread
direction and to the second thread direction. The first angle 17 is
preferably 45. The fourth layer has a fourth set of threads 15 with a
fourth t hribseadsi whichisixth sataf threads les bn éepioidhe seeorshseioéitveads. yiheorns with

the first i i i |
18 wher ei SRR SRS, AR OEy BATRRISAYIRE Sodfifiot uteaReang andle
di recti on fand alagerftogethér thieresvth. th betbtdases, inesecand lgydras arrangéd widhiangl e 16

wi th one apother, .The ird , i [ .|t shoul d be

bnder ot cod Biraeratbranhiy FRRHE 35 vidl 4 SR Unbad BirskiorP 80 S P8,

dihsti ggui sépﬁrgﬁmﬁteT%at agg? eﬁgla::cn@tH;af&sﬂhfeﬁdrrﬁrbcge%v‘\ﬂmﬁrsﬁe%ériamithegt of f
threads 12 an e third set of threads 14 n etween the second set o
i eade 1S iaNer bt SetegronifaiRR onthre R ase SR e At e S arre

si ze. Therghtitex matrial. ame firsticvimponehethlig fortnedi ia this setbodimdrewas én t he angl es

which are fornmed between the first set of threads 12 and the fourth set of
t hreads 1529diRD 3 Al Qrihserterlayess. Adirstaemppaentpade i '?‘b%’ln?ﬂn%re'? of threads

15 al | havgohiieSRMBxSMBIR frdm® TwWalbrd LFE &FArom | Beijpn&rah@s oMk dnaligyel8 s
di scussed. 16 It should also be clear that the second set of threads 13

i ncl udes dsfrenged wihigltae pengirationtinbibitiogmatesal sethat fetid trsad) j kewi se the
first sel ffedibh RASbhrdAmaly UEES aRgleidf ST 1ARG Rt thibhd itgcd M Thi set of

threads 15, wherein here tfﬁe_ sizes“of the two angles are also the sane, for
whi ch r easfonrtotayer srarrangedivéthim gl penegatierinhifiting metesieb$o thatthefeylrd to

the furth e . o sl b angl es
botveon t rorERFUfed] R AR HEM 3B 1440 vidtiis freRpafedtof, 319 B8
the second set of threads 13 and the third set of threads 14. Exanple 1

For Exanplg.1 hree, diff.erent package tynes we 0 . : i stance
05" 10 o olf i nderbififa fiak iR HEP psRBEER RhiRfRD AiFod Py S o = Ce
Two packﬁg{&e pmé&aticfw-iﬁamitfr@rmat@cigl mml tdthpm\;emﬁﬁneanlbemedlsmgem ei ght
times. The projectile velocity v2. velocity_of, the, projectile between two
ooy b redAnaRganeinG TRl sdond sorprasL e Sdigial Fyess s by o ¢ ho
nuzzl e) wasrodided i & phekagd df this YRS Hok @gample! alpefetratidraindibiig jakbge a PE
foam | ayer was arranged on the side of the packages faci %&V@% fI)rrtﬁmthe

r

i npact si d@n aaneishef 4 plirelity PeWoYRiL IayersnRAE HENCAERP HRRH. 40 unPt area
of 100 9/ druchyrdQf HB ArstCbrRpBnthit RArdy ol ARLIfity St fPdteRl SRSn@EbMPOREhtehi nd

each package wth the foamlayer, thus faci ng%_ away fromthe inpact side.
The dent déjstaise ponaeivablesibat therarrangeaienipf e fisetiang sasend gempaBeMEasured to

determ ne cank 144 t.he : \Y dedmpgiehhs
gener at ed %‘#Ct%grm ée‘é]cﬂ@g?ath%d agtfeg?it"%sﬂ%ﬁﬁ%qe"? ap(?(mrﬁ!gg%FOﬁngﬁage ype 1 Each
package ofsquaoagmpopent, andéhenf acombinatiomphsenondwomponeak firsini t was
construct e&n%oﬁe%,'a?&%id on top of one another, wherein the first and second

components of a combination are respectively joined to one another.

The penetration-inhibiting material can be used for example in protective vests,

heimets, or penetration-inhibiting plates.

The invention will now be described in more detail by way of the figures and an

example.



t hermopl astic fil mmade from pol yethylene film (LDPE) with a thickness of
11 pm first woven layer (0 direction of the Twaron(r) threads)
thernoplastic film(polyethylene film (LDPE), thickness 11 pm) 17 second
woven | ayer (900 direction of the Twaron(r) threads in relation to the O
direction of the Twaron(r) threads of the first woven | ayer) thernoplastic
film (polyethylene film (LOPE), thickness 11 pm) first thread | ayer (+45
direction of the TwaronO threads in relation to the O direction of the
Twaron(r) threads of the first woven |ayer) thernoplastic film

(pol yethylene film (LDPE), thickness 11 pm

Figures

Figure 1 schematically shows an exploded view of a first embodiment

of the penetration-inhibiting material.

Figure 2 schematically shows an exploded view of a second

embodiment of the penetration-inhibiting material.

Figure 3 schematically shows a detailed view from Figure 1.

Figure 4 schematically shows the arrangement of different sets of

threads in the penetration-inhibiting material.

Figure 1 schematically shows an exploded view of a first embodiment of a
penetration-inhibiting material. The material consists in the embodiment of a first
layer 1, a second layer 2, a third layer 3, and a fourth layer 4. The first and second
layers 1,2 form, together with a thermoplastic film 10, a first component of the
penetration-inhibiting material. The third and fourth layers 3,4 form, together with a
thermoplastic film 8, a first textile binding agent, and stabilizing threads, a second
component of the penetration-inhibiting material. In the Example 1 of Figure 1, the
first layer 1 and the second layer 2 consist of a woven fabric. A partial area A of
the woven structure is shown enlarged in Figure 3. The third layer 3 and the fourth
layer 4 consist of threads or fibers, arranged unidirectionally paraliel with one
another within the layers, i.e. the third layer 3 is a thread layer and the fourth layer
4 is a thread layer. The third and fourth layers 3,4 are joined to one another by
means of a first textile binding agent (not shown), wherein in the embodiment yet
an additional fourth binding agent 8 is used. The fourth binding agent 8 in the
embodiment is the thermoplastic film 8. To join the first and second layers 1,2, a
second binding agent 10 is used, wherein the second binding agent 10 in the

embodiment is the thermoplastic film 10. The first component and the second



second thread | ayer (-45 direction of the Twaron(r) threads in relation to
the O direction of the TwaronO threads of the first woven | ayer)
thernoplastic film(polyethylene film (LDPE), thickness 11 pm) Each woven
| ayer was woven from Twaron(r) threads (type 2040, 930 dtex, f1000) and
Trevira(r) threads (710, 140 dtex, Hoechst). The woven layers had a 1/1
plain weave. In the first woven | ayer, fée Twaron(r) threads lie in the
warp direction (9.5 threads/cm and the Trevira(r) threads (2 threads/cm
lie in the weft direction. In the second woven |ayer, the Trevira(r)
threads (4 threads/cm) lie in the warp direction and the Twaron(r) threads
(9.5 threads/cm lie in the weft direction. The first and the second woven
| ayers ar ecappenaféaf the neéueértan@hlmh@ltmemat%@heﬁe joingd thare aRethenBY on0 t hr eads

of the tWOorLMONEBr b RS &n{inﬂge%p@ g‘ﬁx'e%f?c‘] r{fﬁ;o?é&?ﬁg%é t#&%ﬁaEB% bbSt woven

| ayer, the second woven t he t astic |Im etweén the two
woven Iayeﬂhgrm@@esthe‘ﬂnﬂ@rmmmeﬁl acfbllrpwffm&COFE@EdhOI‘cﬂn adhesivegrichiferad | ayers

consists o ( uni t

area of ea‘gﬁg}g’ge{/er é%t) 'ﬁnggﬂg? réatxngrg 9(’1“?‘29? géﬁ@wge%angmear a%?gﬁfto one

anot her. Tihe flrsrtﬂaydm‘lemu thayfeurth hwele4 ammeregmbahmtﬁérdaymﬂkh‘gssfanf the first
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formed an thread | ayers and the thernoplastic film
bet ween the two Iayers vvere joined by knitting threads. A textured
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material can have a plurality of first layers 1, second layers 2, third layers 3, and/or
fourth layers 4. Identical layers can also be arranged directly subsequent to one

another in the penetration-inhibiting material.

Figure 3 schematically shows a partial area A enlarged from Figure 1. The partial
area A shows a partial area of the woven fabric that forms the first layer 1. The
woven layer (or the first layer 1) consists of a first set of threads 12 and a fifth set
of threads 16, which are woven together. The first set of threads 12 represents the
warp threads of the woven fabric, wherein the warp threads are for example made
from fibers or threads made from high-strength aramid. The fifth set of threads 16

represents the weft threads of the woven fabric, wherein for example polyester



Package Type 2 (Conparison Exanple) Each package of the package type 2 was
formed from ei ghteen second conponents and additional polyethylene film
(LOPE, thickness 11 pm. A polyethylene filmwas laid on top of and under
each second conponent to be used, wherein here the individual second
conponents (with polyethylene filnms) were al so separated from one anot her
by separating paper. Al second conponemnfs with additional polyethylene
films for a package were pressed on a static press for 25 mnutes at 120C
at a pressure of 25 bar, and finally the heater on the press was sw tched
of f. The separating paper prevented the second conponents from being joi ned
to one another. The eighteen parts of the pressed material thus created

wer e st acksuthas Trepira® candearsedlasithe matenahferdbé fiflhskbofdhigads 6. et kage t ype
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appr oxi mat & one anot h l'ayers on top of one
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dtex, f100Q Pack [
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conponent sin Fguredd] Th@ﬁ@dorﬂobwtﬂmbﬁmeblp inb8polybBler tirbadkinehs whip pm) was

| aid on top of and under each of the first conponents. Al first conponents

wi th addit Eﬁﬁgpnpol yethylene film (structure) for a package of the package
type 3 were stacked on top of one another, wherein the individual
structures_were separated from one anot her i aper.. The

separatin
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anot her, vilesasgisnl3 hﬁ%@&ﬁﬁl§a§§é&th@aﬂ\mlie§ﬂw §0%. ﬁﬁ‘@aﬁﬁoﬁﬂ S?'h@f thigads 1Bdyer were
01T ST1 €2, feiof BEeetiga sclnt o el WAk AERIT Litnhagfaoe (e
Twar on(r) perppediedento Badirsiteread fdlrechi})nz(ﬁeb)) Avth&‘d gsteef threagh d4demaipeyar n.
Table 1 Pat(ﬁha%aye]:y\ﬁﬁerein the third set of threads is oriented in a third thread direction.

The third thread direction is at a first angle 17 to the first thread direction and to

the second thread direction. The first angle 17 is preferably 45°. The fourth layer

has a fourth set of threads 15 with a fourth thread direction. The fourth thread

direction preferably forms with the first thread direction and the second thread

direction a second angle 18, wherein the second angle 18 is preferably -45°. The

third thread direction and the fourth thread direction preferably form a third angle

16 with one another. The third angle 16 is preferably 90°.

It should be understood that the sign in front of the cited angles only serves to
distinguish them. The angles which are formed between the first set of threads 12
and the third set of threads 14, and between the second set of threads 13 and the
third set of threads 14, respectively, have the same size. Therefore, only one first
angle 17 is discussed. Likewise the angles which are formed between the first set
of threads 12 and the fourth set of threads 15, and the second set of threads 13
and the fourth set of threads 15 all have the same size, for which reason only one

second angle 18 is discussed.



Trauma (nmm Package Type 1 29 Package Type 2 (Conparison Exanple) 38
Package Type 3 (Conparison Exanple) 41 As can be seen from T Table 1, the
first package type nade fromthe penetration-inhibiting nmaterial according
to the invention has a significantly | ower trauma (background deformation)
t han t he package types of the conparison exanples 2 and 3. The trauma coul d
surprisingly be reduced by approxi matel y630% usi ng the

It should also be clear that the second set of threads 13 includes a further angle
19 with the fourth set of threads 15. Likewise the first set of threads 12 includes a
further angle with the fourth set of threads 15, wherein here the sizes of the two
angles are also the same, for which reason only one further angle 19 need be
discussed. With regard to the further angle, the same statements apply for further
possible angles between the first set of threads 12 and the third set of threads 14,
and the second set of threads 13 and the third set of threads 14.

Example 1

For Example 1, three different package types were shot at from a distance of 10
meters in each case using .357 Magnum (Remington 158 gr.) ammunition Two
packages were formed for each package type, and each was shot at eight times.
The projectile velocity v2 5 (velocity of the projectile between two light barriers,
wherein the center of the light barriers was 2.5 m from the muzzle) was 435 m/s
for all projectiles. For the bombardment tests, a PE foam layer was arranged on
the side of the packages facing away from the impact side. The PE foam layer was
3 mm thick and had a mass per unit area of 100 g/m?. A 40 cm x 40 cm Weible
plasticine block was arranged behind each package with the foam layer, thus
facing away from the impact side. The dent depth in the plasticine block after
being shot at was measured to determine trauma. Table 1 lists the average value

of the dent depths generated after each of the eight shots per package.

Package Type 1

Each package of package type 1 was formed from nine units. Each unit was
constructed as follows: |
» thermoplastic film made from polyethylene film (LDPE) with a thickness of
11 um
» first woven layer (0° direction of the Twaron® threads)
= thermoplastic film (polyethylene film (LDPE), thickness 11 pm)



20 sane nunber of thread | ayers and approxi mately the sanme package wei ght
of the packages of the first package type in conparison with the packages
of the package types two and three. The achi evenent of this type of

I nprovenent based on the conbination of two conponents with different
thread | ayers was surprising and not predictable. An additional advantage
of the package type 1 consists in that 17ttle waste results during
production of the packages of the package type 1. If the packages of
package type 1 were produced using only one conponent, then the first or
t he second conponent woul d have to be rotated by approximately 45 in order
to achieve the sane thread direction of the four sets of threads in the
penet r at i on- i*nisegbnd wgvemtayer €0° diveetiarbyf the Mviaden® tireads indealatipn o thest e

woul d unnecessaniditoi ol the TRAIREeal Bl nEHATHIR e 1afep Package types

(package type package 't eac I'si ng e’ package, were shot
at six timesnHi rtheaujplawséﬂrat(pcaiyeihylea@ﬁm (Zl.fDR’Eh‘ﬁ’ll@(TESSlSﬂﬂ.gn ). 44 magnum JHP
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given in Table 2. cka ari son anpl e e package of the
package type 4 MGFW}T%CWP% ‘Z’Z@Sf'?rgg ds eidhp SRIfYQven@erki n a pol yet hyl ene
film (LDPE, thigdffprastié ikmp hYi8hé fitd (LISHE Pnidtdssndgimeach of the first
conponents. The 22 structures thus created were stacked on top of one

anot her, wherein the individual structures (conponent 1 between two

tTEer ”‘Z)E' asghch WbldFPhydelss WEP&T AbRITABRRARR A8 GyPE204Y, SRPGERIMBG0P2PET -
and Trevira® threads (710, 140 dtex, Hoechst). The woven layers had a 1/1 plain
weave. In the first woven layer, the Twaron® threads lie in the warp direction (9.5
threads/cm) and the Trevira® threads (2 threads/cm) lie in the weft direction. In the
second woven layer, the Trevira® threads (4 threads/cm) lie in the warp direction
and the Twaron® threads (9.5 threads/cm) lie in the weft direction. The first and
the second woven layers are arranged in relation to one another, so that the
Twaron® threads of the two woven layers form an angle of 90° to one another.
The first woven layer, the second woven layer, and the thermoplastic film between

the two woven layers together form a first component.

Each of the two thread layers consists of Twaron® threads (type 2040, 930 dtex,
1000, mass per unit area of each layer 96 g/m?) arranged unidirectionally and
parallel to one another. The two thread layers were arranged in the packages of
the first package type so that the respective Twaron® threads of each thread layer
formed an angle of 90°. The two thread layers and the thermoplastic film between
the two layers were joined by knitting threads. A textured polyester thread (76
dtex, f24) was used as the knitting thread. In addition, the two thread layers were
stabilized by a stabilizing thread (0.1 threads/cm). The stabilizing threads run
parallel to the Twaron® threads of the first woven layer (0° direction) and have a
distance between one another of approximately 10 cm. Twaron® threads (type



structures were then pressed on a static press for 25 mnutes at 120C at a
pressure of 25 bar, and finally the heater on the press was switched off.
The separating paper prevented the 22 structures from being joined to one
another by the film After the pressing, the structures were arranged on
top of one another so that the Twaron(r) threads of adjacent |ayers had an
angl e of approximately 90 with one anoth&r. Finally the structures were
sewn together in the corner regions to forma package of the package type
4. Twaron(r) (type 2000, 840 dtex, f1000 z160) was used as the sew ng yarn.
The mass per unit area of the fourth package type was approxi mately 4900
g/ n2. Package Type 5 (Conparison Exanple) The package of the package type
5 was for n%QPrQ‘ Baﬁ]dl@( €100 wese usdrbasthe stamhzm threads. dbepwo shread Jmyers r st

Co”pone”ts {éar{%gﬂ'uiéré’arl%géé‘&ﬂh%%l hperRphas tfanrwérB tfrGhs Of

t hese 11 e erren S as f t her nopl asti c I'mmade from
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di ti T threads., T t.h I ' h ft
et o byl By e BE N B Rl B R B b RS L
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the 00 direction of the Twaron(r) threads of the first woven | ayer)
thernoplastic film(polyethylene film (LDPE), thickness 11 pm) first woven

|l ayer (0 dTieainewunitoiverdstatidd omldp oft dHee@tiler, wherein each unit was
separated from the next unit by separating paper. The nine units were then
pressed on a static press for 25 minutes at 120°C at a pressure of 25 bar, and
finally the heater on the press was switched off. The separating paper prevents the

units from being joined to one another.

The pressed units were stacked on top of one another to form the package of the
package type 1, so that the Twaron® threads of the first layer always lay in 0°
direction. To join the nine units for each package of the package type 1, all nine
units were sewn together in the corner areas. Twaron® (type 2000, 840 dtex,

f1000 z160) was used as the sewing yarn.

Package Type 2 (Comparison Example)

Each package of the package type 2 was formed from eighteen second
components and additional polyethylene film (LDPE, thickness 11 um). A
polyethylene film was laid on top of and under each second component to be
used, wherein here the individual second components (with polyethylene films)
were also separated from one another by separating paper. All second
components with additional polyethylene films for a package were pressed on a
static press for 25 minutes at 120°C at a pressure of 25 bar, and finally the heater
on the press was switched off. The separating paper prevented the second
components from being joined to one another. The eighteen parts of the pressed
material thus created were stacked on top of one another to form each package of
the package type 2, so that the sets of threads of adjacent layers formed an angle



t hermopl astic film (polyethylene film (LOPE), thickness 11 pn) second
woven | ayer (90 direction of the Twaron(r) threads in relation to the O
direction of the Twaron(r) threads of the first woven |ayer) thernoplastic
film(polyethylene film (LDPE), thickness 11 pn) 22 pressing of the
elements in a static press for 25 mnutes at 120C at a pressure of 25 bar,
and finally the heater on the press was18w tched off. Subsequently, the
pressed el enents were stacked on top of one another and sewn together in
the corner areas, so that he Twaron(r) threads in | ayers of adjacent

el ements had an angle of 90 with one another. Twaron(r) (type 2000, 840
dtex, f1000 z160) was used as the sewi ng yarn. The mass per unit area of
such a pac@fapproximatgiyPokwitmoee pndihed ThengightEanlayeps laid gmiop)of one

another were sewn together in the corner areas. Twaron® (type 2000, 840 dtex, -
f1000 z160) was used as the sewing yarn.

Package Type 3 (Comparison Example)

Each package of the package type 3 was formed from eighteen first components.
An additional polyethylene film (LDPE, thickness 11 ym) was laid on top of and
under each of the first components. All first components with additional
polyethylene film (structure) for a package of the package type 3 were stacked on
top of one another, wherein the individual structures were separated from one
another by separating paper. The pressing took place on a static press for 25
minutes at 120°C at a pressure of 25 bar, and finally the heater on the press was
switched off. For a package of the package type 3, eighteen structures were laid
on top of one another, wherein in each case the Twaron® threads of the first layer
were oriented in the 0° direction. To form the two packages of the package type 3,
all eighteen structures were sewn together in the corner areas. Twaron® (type
2000, 840 dtex, 1000 z160) was used as the sewing yarn.

Table 1

Package Type | Trauma (mm)
Package Type 1 29

Package Type 2 (Comparison 38

Example)

Package Type 3 (Comparison 41

Example)

As can be seen from Table 1, the first package type made from the penetration-
inhibiting material according to the invention has a significantly lower trauma
(background deformation) than the package types of the comparison examples 2
and 3. The trauma could surprisingly be reduced by approximately 30% using the



Trauma (nm Package Type 4 442 57 443 52 443

20

same number of thread layers and approximately the same package weight of the
packages of the first package type in comparison with the packages of the
package types two and three. The achievement of this type of improvement based
on the combination of two components with different thread layers was surprising
and not predictable. An additional advantage of the package type 1 consists in that
little waste results during production of the packages of the package type 1. If the
packages of package type 1 were produced using only one component, then the
first or the second component would have to be rotated by approximately 45° in
order to achieve the same thread direction of the four sets of threads in the
penetration-inhibiting material, whereby considerable production waste would

unnecessarily result.

Example 2

For Example 2, two package types (package type 4 and package type 5), each
comprising one package, were shot at six times in each case at a distance of 5
meters using .44 magnum JHP bullets (Remington, 240 gr.) according to the NIJ
Standard 0101.04 (Class lll A). A 3 mm thick PE foam layer was arranged behind
each package. A Roma plasticine block was arranged behind the package and
foam layer (thus facing away from the impact side) in order to determine the
background deformation (tfrauma). The dent depth in the plasticine block was
measured to determine trauma. The projectile velocity was also measured, which

is given in Table 2.

Package Type 4 (Comparison Example)

The package of the package type 4 was formed from 22 first components, wherein
a polyethylene film (LDPE, thickness 11 pm) was laid on top of and under each of
the first components. The 22 structures thus created were stacked on top of one
another, wherein the individual structures (component 1 between two

thermoplastic films) were separated from one another by separating paper. The



48 Package Type 5 443 59 442 56 444

21

structures were then pressed on a static press for 25 minutes at 120°C at a
pressure of 25 bar, and finally the heater on the press was switched off. The
separating paper prevented the 22 structures from being joined to one another by
the film. After the pressing, the structures were arranged on top of one another so
that the Twaron® threads of adjacent layers had an angle of approximately 90°
with one another. Finally the structures were sewn together in the corner regions
to form a package of the package type 4. Twaron® (type 2000, 840 dtex, f1000
z160) was used as the sewing yarn. The mass per unit area of the fourth package

type was approximately 4900 g/m?.

Package Type 5 (Comparison Example)

The package of the package type 5 was formed from 11 elements, wherein each
element comprised two first components with an additional intermediate
thermoplastic film. Each of these 11 elements was structured as follows:
» thermoplastic film made from polyethylene film (LDPE) with a thickness of
11 um
= first woven layer (0° direction of the Twaron® threads, Trevira® threads lie
in the weft direction)
= thermoplastic film (polyethylene film (LDPE), thickness 11 um)
= second woven layer (90° direction of the Twaron® threads in relation to the
0° direction of the Twaron® threads of the first woven layer)
= thermoplastic film (polyethylene film (LDPE), thickness 11 pym)
» first woven layer (0° direction of the Twaron® threads)
= thermoplastic film (polyethylene film (LDPE), thickness 11 pm)
= second woven layer (90° direction of the Twaron® threads in relation to the
0° direction of the Twaron® threads of the first woven layer)
* thermoplastic film (polyethylene film (LDPE), thickness 11 ym)

The 11 elements were laid on top of one another in a stack, wherein each element

was separated from adjacent elements by separating paper. There followed a



56 It is clear fromTable 2 that the package types 4 and 5 have
approxi mately the sane trauma val ue at the sanme nunber of woven | ayers and
approximately the same nass per unit area; even though four woven | ayers in
package type 5 and only two woven | ayers in package type 4 were joi ned
across the full surface by a thernoplastic film Based on the results from
Exanple 1 and Exanple 2, it is obvious 2hat the good traunma val ues of the
package type 1 is not a result of the joining of the 4 layers with one
anot her, but instead can be ascribed to the selection of the |layers and the
direction of the layers wthin the package type 1. List of reference
nuneral s 1first |ayer 2second |ayer 3third |ayer

pressing of the elements in a static press for 25 minutes at 120°C at a pressure of

25 bar, and finally the heater on the press was switched off. Subsequently, the
pressed elements were stacked on top of one another and sewn together in the
corner areas, so that he Twaron® threads in layers of adjacent elements had an
angle of 90° with one another. Twaron® (type 2000, 840 dtex, f1000 z160) was

used as the sewing yarn. The mass per unit area of such a package was

approximately 4700 g/m?.
Table 2
V (m/s) Trauma (mm)
Package Type 4 442 57
443 52
443 48
Package Type 5 443 59
442 56
444 56

It is clear from Table 2 that the package types 4 and 5 have approximately the
same trauma value at the same number of woven layers and approximately the
same mass per unit area; even though four woven layers in package type 5 and
only two woven layers in package type 4 were joined across the full surface by a

thermoplastic film.

Based on the results from Example 1 and Example 2, it is obvious that the good
trauma values of the package type 1 is not a result of the joining of the 4 layers
with one another, but instead can be ascribed to the selection of the layers and the

direction of the layers within the package type 1.



4f ourth | ayer 7outer |ayer 8fourth binding agent 9third bindi ng agent
10second binding agent 1llouter l|ayer 12first set of threads 13second set of
threads 14third set of threads

23

List of reference numerals

first layer
second layer

third layer

1

2

3

4 fourth layer
7 outer layer

8 fourth binding agent
9 third binding agent
10  second binding agent
11 outer layer

12 first set of threads
13  second set of threads
14 third set of threads
15  fourth set of threads
16  fifth set of threads
17  first angle

18  second angle

19  further angle



15fourth set of threads 16fifth set of threads 17first angle 18second angl e
19further angle Cdains: 1 A penetration-inhibiting material which
conprises at |east one first conmponent, wherein the first conponent has at

| east one first layer (1) with a first set of threads (12) and a second

| ayer (2) with a second set of threads_(13), wherein the first set of '
threads (12) is oriented in a first t hP#ad direction and the second set of
threads (13) is oriented in a second thread

Claims:

1. A penetration-inhibiting material which comprises at least one first
component, wherein the first component has at least one first layer (1) with
a first set of threads (12) and a second layer (2) with a second set of
threads (13), wherein the first set of threads (12) is oriented in a first thread
direction and the second set of threads (13) is oriented in a second thread
difection, wherein the first thread direction is transverse to the second
thread direction, and wherein the penetration-inhibiting material has at least
one second component, wherein the second component has at least one
third layer (3) and a fourth la}yer (4), wherein the third layer (3) is a thread
layer which has a third set of threads (14) and the fourth layer (4) is a
thread layer which has a fourth set of threads (15), wherein the third set of
threads (14) is oriented in a third thread direction and the fourth set of
threads (15) is oriented in a fourth thread direction, and wherein the third
thread direction is transverse to the fourth thread direction, wherein the third
thread direction forms a first angle (17) to the first thread direction and to
the second thread direction, and the fourth thread direction forms a second
angle (18) to the first thread direction and to the second thread direction,
and wherein the third set of threads (14) and the fourth set of threads (15)
are joined to one another using at least one first binding agent, and wherein
the first binding agent is a textile binding agent.



direction, wherein the first thread direction is transverse to the second
thread direction, and wherein the penetration-inhibiting material has at

| east one second conponent, wherein the second conponent has at | east one
third layer (3) and a fourth layer (4), wherein the third layer (3) is a
thread | ayer which has a third set of threads (14) and the fourth |layer (4)
is a thread | ayer which has a fourth sep50of threads (15), wherein the third
set of threads (14) is oriented in a third thread direction and the fourth
set of threads (15) is oriented in a fourth thread direction, and wherein
the third thread direction is transverse to the fourth thread direction,
wherein the third thread direction forns a first angle (17) to the first

t hread di r eci ohpenetratontinkibifiog oratetial asadrdifig tlodtlaiom ], inrvhicththerfsstr t h t hr ead
direction fornga. . he first thread direction and to

t he second th@é@'ﬂ?%@gﬁ'gg?legﬁ%@?ééqén the third set of threads (14) and
the fourth set of threads (15) are joined to one another using at |east one
first binding agent, and wherein the first binding agent is a textile

bi ndi ng agenB. A pénétratibngehibitingimaierialrd@ccoidingy Claine ioal2, moeltichlthegfirsb Cl ai m
1, in which the first bindi ent is. at,least 0 thread, 3. A
penetration-i nf'ﬁ%lof ﬁ“@adﬁang'ﬁl cs(:egpﬂp ﬁat ?fﬁﬁaagls&%i) o J?Seq ﬁo Wi ch the
first set of tharedskr Hyl2econd tiingagentd18et of threads (13) are joined to
one another by a second binding agent (10). 4. A penetration-inhibiting
material according to Claim3, in which the second binding agent (10) is at
| east one thre and/ or an adhesive material. 5. A penetratjon-inhibiting
mat eri al accér?gﬂﬁngbatﬂﬁ‘énwg%ﬁﬂﬂatﬁ?a ﬂ?@oﬁ??'@/ﬁooqgmﬁgdﬁ%h'c SRR t he
first corrponentbi@d]dgbg@nﬁqui@%t%p@ﬁ@mread anii/er Be Gdhesiva hatérdlner by a
third binding agent (9).

5. A penetration-inhibiting material according to one or more of the previous
claims, in which the first component and the second component are joined

to one another by a third binding agent (9).

6. A penetration-inhibiting material according to Claim 5, in which the third

binding agent (9) is an adhesive material.

7. A penetration-inhibiting material according to one or more of the previous
claims, in which the third set of threads (14) and the fourth set of threads
(15) are joined by a fourth binding agent (8).

8. A penetration-inhibiting material according to Claim 7, in which the fourth
binding agent (8) is an adhesive material.

9. A penetration-inhibiting material according to Claim 4, 6, or 8, in which the
adhesive material is a thermoplastic, an elastomeric, or a duroplastic

material.



6. A penetration-inhibiting material according to Claim5, in which the

third binding agent (9) is an adhesive material. 7. A
penetration-inhibiting material according to one or nore of the previous

cl ai nB,

in which the third set of threads (14) and the fourth set of

threads (15) are joined by a fourth binding agent (8). 8 A
penetration-inhibiting material accordizg to Claim7, in which the fourth

bi ndi ng agent (8) is an adhesive material. 9. A penetration-inhibiting
according to Claim4, 6, or 8 in which the adhesive materi al

mat eri al

t hernopl astic, an elastoneric, or a duroplastic material. 26 10.A

penetration-inhibiting material according to Caim2 or 4, in which the at

S

a

| east one t hA@aAipéenetetioniinhibitigg material acedrdingde fHaima? icod: innwhith thera§ nateri al

according to dali st L ¢h: itting thread consists of polyester.
12. A penetrati cg%éél?r? ggﬁ"{elgﬁ\éj\p%r%ﬁ'étﬁb:tp&d

according to one or nore of the

previous clains, in which the first layer (1) has an additional fifth set
of threads (16).

11. A penetration-inhibiting material according to Claim 10, in which the knitting

thread consists of polyester.

12. A penetration-inhibiting material according to one or more of the previous
claims, in which the first layer (1) has an additional fifth set of threads (16).

13. A penetration-inhibiting material according to Claim 12, in which the fifth set
of threads (16) is woven with the first set of threads (12).

14. A penetration-inhibiting material according to one or more of the previous
claims, in which the second layer (2) has an additional sixth set of threads.

15. A penetration-inhibiting material according to Claim 14, in which the sixth
set of threads is woven with the second set of threads (13).

16. A penetration-inhibiting material according to Claim 12 and 14. in which the
fifth set of threads (16) and the sixth set of threads are selected from fibers
made from polyester, polyethylene, polypropylene, aramid, polyamide,
glass, and poly-p-phenylenebenzobisoaxazole (PBO).

17.A penetration-inhibiting material according to one or more of the previous
claims, in which the first set of threads (12), the second set of threads (13),
the third set of threads (14), and the fourth set of threads (15) are selected
from fibers made from aramid, polyethylene, polypropylene, and poly-p-
phenylenebenzobisoaxazole (PBO).



13. A penetration-inhibiting material according to Caim12, in which the
fifth set of threads (16) is woven with the first set of threads (12). 14. A
penetration-inhibiting material according to one or nore of the previous
clainms, in which the second |ayer (2) has an additional sixth set of
threads. 15. A penetration-inhibiting material according to Claim114, in

whi ch the sixth set of threads is woven2wi th the second set of threads
(13). 16. A penetration-inhibiting material according to Caim12 and 14. in
which the fifth set of threads (16) and the sixth set of threads are
selected fromfibers nade from pol yester, polyethylene, polypropyl ene,

aram d, polyam de, gl ass, and pol y-p- phenyl enebenzobi soaxazole (PBO . 17.A
penet r at i on- i18bA benétrajioneinkibitiah reatetaldicngrding torameqyr meneeof die ple¥iopsevi ous

clainms, in which_the: fi ) hreads .
(13), the thi | PRl Wfigh é@egﬁsrsfg%)"hw@%&? (12 tne SBEORECANS trf’ﬁ%%sg{}s?’s’( 15) are
sel ect ed from fthbéhnisd Mdnétﬁreadls ¢y nardi thp doyrét $etiof treeago(pp hepy theeads and

pol y- pphenyl enebenzabi so xa oI e A tr hj t| ng

mat eri al accord‘f‘”ﬁb fraeag ﬁgg%ﬁgoépé(v?%% eﬂﬁ] % fﬁﬁeéél‘;@ t he
first set of tharekitle s(xlti)set difhﬁre@dé@éde frebady witth adindar (ﬂér&)ty gtdutertthand set of
threads (14), aﬁf the fourth set of threads (15) have threads with a |inear
density greater 8% 200 dt ex, and the fifth set of threads (16) and the

si xth set of threads have threads with a linear density greater than 50
dtex. 19. A penetration-inhibiting material according to one or nore of the

previ ous cl aitgsa pbﬁet%loﬁtlnhlbﬁmblrﬁéibn@%icc@ﬁdﬁd’tb&ﬁiésor(rﬁ&b ofifeepeipoed set of
threads (13), the third set of threads @%and the fourth set &f t hr eads

(15), the fiftrelaigs, prwhigh thgjlirst sefyof émaa% i the secend sat of fireads (fdv e
threads with a theRQRf scl R BirEXdH[ R Hd thBAGUrEPE:tHf Bireads (15), the fifth set

of threads (16) and the sixth set of threads have threads with a linear
density greater than 200 dtex.

20. A penetration-inhibiting material according to one of the previous claims, in
which the fifth set of threads (16) is oriented in a fifth thread direction.

21.A penetration-inhibiting material according to Claim 20, in which the fifth

thread direction is parallel to the second thread direction.

22 A penetration-inhibiting material according to one of the previous claims, in

which the sixth set of threads is oriented in a sixth thread direction.

23. A penetration-inhibiting material according to Claim 22, in which the sixth
thread direction is parallel to the first thread direction.

24 A penetration-inhibiting material according to one of the previous claims, in
which the first set of threads (12), the second set of threads (13), the third
set of threads (14), and the fourth set of threads (15) consist of aramid
threads, and the fifth set of threads (16) and the sixth set of threads consist



20. A penetration-inhibiting material according to one of the previous
clainms, in which the fifth set of threads (16) is oriented in a fifth
thread direction. 21. A penetration-inhibiting material according to daim
20, in which the fifth thread direction is parallel to the second thread
direction. 22. A penetration-inhibiting material according to one of the
previous clainms, in which the sixth set2®f threads is oriented in a sixth
thread direction. 23. A penetration-inhibiting material according to daim
22, in which the sixth thread direction is parallel to the first thread
direction. 24. A penetration-inhibiting material according to one of the
previous clains, in which the first set of threads (12), the second set of
threads (13), tdi@otyestedtyeadsf threads (14), and the fourth set of threads
(15) consist of aramd threads, and the fifth set of threads (16) and the.
sixth set of threads consist 28 of polyester threads. 25.A
penetration-LRhi RLELAG NE [ LS. Ghal s, in
Whioh the fi ?gp& E%g(%tgéqllog‘?@ﬁfn%l@ﬂ) g%?&r%l %c@&dﬁ‘n% t8%%e%§tﬁé1ﬁre9i%ﬁ¥ c%‘d‘ﬁs,clh

which the first angle is +30° to +60°.

26. A penetration-inhibiting material according to one of the previous claims, in

which the second angle is £30° to £60°.



26. A penetration-inhibiting material according to one of the previous
clains, in which the second angle is 300 to 60. Cains: 1. A
penetration-inhibiting material which conprises at |east one first
conponent, wherein the first conponent has at |east one first |ayer (1)
with a first set of threads (12) and agecond | ayer (2) with a second set
of threads (13), wherein the first set of threads (12) is oriented in a
first thread direction and the second set of threads (13) is oriented in a
second thread direction, wherein the first thread direction is transverse
to the second thread direction, and wherein the penetration-inhibiting

mat eri al has at | east one second conponent, wherein the second conponent
has at |east one third layer (3) and a fourth |ayer (4), wherein the third
| ayer (3) is a thread |ayer which has a third set of threads (14) and the
fourth layer (4) is a thread |ayer which has a fourth set of threads (15),
wherein the third set of threads (14) is oriented in a third thread
direction and the fourth set of threads (15) is oriented in a fourth thread
direction, and wherein the third thread direction is transverse to the
fourth threkdmetrection, wherein the third thread direction forns a first
angle (17) to the first thread direction and to the second thread
direction, and the fourth thread direction fornms a second angle (18) to the
first thread direction and to the second thread direction, and wherein the
third set of T hi eaerirationynhikiing materighwhieh eamprisies ahleaside(firs) coapengmi ned to
one anot her Usiyigerdh thefist cdifiorleh fids Rtk B AALAYer @ANAIVBGIELS dihe fiTst

bi nding agent is a textile binding agent. 2. A pefetration-inhibiting
mat eri al accor dhFRpds ¢! Zila&fj @ SECOnthlay@y] (8)1Wlﬂh’é Sﬁfx?@c sef of thesrads (1B awberein?) and

the second set @ leSI?E@lQﬁ%réé@(@f@dn@ht@@% &Qrs@ﬂﬁeé’&@ifré@;%n BYq thesReond
bi ndi ng agent (10). penetration-inhibiting material according to

one or nore of “?tert]@fﬁ'i‘FWPél@ '%P%ﬁ"ﬁ%d m@nsqmnémr@%d*rqqﬂg@ wWhsrgid Henfirstand t he

second conponenhretQlididhas rhfsvei Bt é’@fon@l’hr@aé BirédoR] Mdivitragemd (9) . 4.
A penetration-inhibiting material accord g% to one or nore of the previous

clains, in whi cFP?"PHét'Q'h'PP'H't'Eatm%?“aﬂ H?%ﬁ%a LPAP SeERNG GoERORERY: Wherein e
threads (15) argchAd B&Hpdenthaoat 1bdbt Bhe tifddapa €8} arld® fourth layer (4),

wherein the third layer (3) is a thread layer which has a third set of threads (14)
and the fourth layer (4) is a thread layer which has a fourth set of threads (15),
wherein the third set of threads (14) is oriented in a third thread direction and
the fourth set of threads (15) is oriented in a fourth thread direction, and
wherein the third thread direction is transverse to the fourth thread direction,
wherein the third thread direction forms a first angle (17) to the first thread
direction and to the second thread direction, and the fourth thread direction
forms a second angle (18) to the first thread direction and to the second thread
direction, and wherein the third set of threads (14) and the fourth set of threads
(15) are joined to one another using at least one first binding agent, and

wherein the first binding agent is a textile binding agent.

2. A penetration-inhibiting material according to Claim 1, in which the first set of
threads (12) and the second set of threads (13) are joined to one another by a
second binding agent (10).

Amended set of claims



5. A penetration-inhibiting material according to at | east one of the
clains 1 to 4, in which the first and/or the the second binding agent is at
| east one thread. 6. A penetration-inhibiting nmaterial according to at

| east one of the clains 1 to 5, in which the second binding agent (10)
and/or the third binding agent (9) andgpr the fourth binding agent (8) is
an adhesive material. 7. A penetration-inhibiting material according to
Claim6, in which the adhesive naterial is a thernoplastic, an el astoneric,
or a duroplastic material. 8. A penetration-inhibiting material according
to daim5, in which the at |least one thread is a knitting thread. 9. A
penetration-inhibiting material according to one or nore of the previous
claims, in wdichpemeiratiopdnhibitingematerial acagrding ta @de or mesg offthe previoes of t hr eads

(16), wher eby t@&mish V&H.éﬁﬂne%?étC%Pmn?aﬁatr(ek@cPh&cam;\rfﬁ@HgMe oihb§td i rst set

of threads 10..A penetration-inhib material acco one or nore
of the previ ouSONe! afiother by @ third blhdiﬂgégg@tdﬁhd | ayer (2) has an additional
sixth set of threads, whereby the sixth set of threads is woven with the
second set of threads (13). 26 11.A penetration-inhibiting materi al

according t040mep@ﬁetfaﬁbﬁ-.m.bmﬂge\n%ﬁyuaw&dm bBhe of hordibidhe pR&idusT st set  of
threads (12), the second set of threads (1 t he
claims, in which the third set of threads (14)’ and the fourth set of threads (15)

are joined by a fourth binding agent (8).

5. A penetration-inhibiting material according to at least one of the claims 1 to 4,

in which the first and/or the the second binding agent is at least one thread.

6. A penetration-inhibiting material according to at least one of the claims 1 to 5,
in which the second binding agent (10) and/or the third binding agent (9) and/or
the fourth binding agent (8) is an adhesive material.

7. A penetration-inhibiting material according to Claim 6, in which the adhesive
material is a thermoplastic, an elastomeric, or a duroplastic material.

8. A penetration-inhibiting material according to Claim 5, in which the at least one

thread is a knitting thread.

9. A penetration-inhibiting material according to one or more of the previous
claims, in which the first layer (1) has an additional fifth set of threads (16),
whereby the the fifth set of threads (16) is woven with the first set of threads

10. .A penetration-inhibiting material according to one or more of the previous
claims, in which the second layer (2) has an additional sixth set of threads,

whereby the sixth set of threads is woven with the second set of threads (13).

Amended set of claims



third set of threads (14), and the fourth set of threads (15) are selected
fromfibers made fromaram d, pol yethyl ene, polypropyl ene, and

pol y- pphenyl enebenzobi soaxazol e (PBO . 12. A penetration-inhibiting materi al
according to one or nore of the previous clains, in which the first set of
threads (12), the second set of threadsgs (13), the third set of threads
(14), and the fourth set of threads (15) have threads with a |inear density
greater than 200 dtex, and the fifth set of threads (16) and the sixth set
of threads have threads with a linear density greater than 50 dtex. 13. A
penetration-inhibiting material according to one of the previous clains, in
which the fifth set of threads (16) is oriented in a fifth thread
direction, whereby the fifth thread direction is parallel to the second
~thread direction. 14. A penetration-inhibiting material according to one of
the previ ous 131APeretratian-imikifng mategalhacroreing tepne RF BREROfthe BieVieNBed in a

sixth thread didggk] iﬂﬂvhsmlﬁé%@( sét*'tﬁ ttﬁbé&ﬂ@?ﬁﬁ@@ed@h&%@iéf%ebés @aahd el to
the first thread direction. net rati on-i nhibit mat eri al accordi ng

to one of the phiedsehed “?fP%ﬁ%(é"f) iaﬂd\ﬂirﬁf@H"“@ Rt qu*g@d%(éﬁ) %‘19 selgcteddeen 12) , the

second set of tﬂb@ﬁ@tﬂﬁdéﬁ% arérhra b&yétﬂyué@é p@f pkdwéaese\r(dl&d and the fourth
set of threads § y|§conS|st of aramd and t he flfth set of threads

(16) and the si B‘?b%‘FOIP'ﬁ‘P?B(é‘B%'eéo%Q?st of poI yester threads.

12. A penetration-inhibiting material according to one or more of the previous
claims, in which the first set of threads (12), the second set of threads (13), the
third set of threads (14), and the fourth set of threads (15) have threads with a
linear density greater than 200 dtex, and the fifth set of threads (16) and the
sixth set of threads have threads with a linear density greater than 50 dtex.

13. A penetration-inhibiting material according to one of the previous claims, in
which the fifth set of threads (16) is oriented in a fifth thread direction, whereby
the fifth thread direction is parallel to the second thread direction.

14. A penetration-inhibiting material according to one of the previous claims, in
which the sixth set of threads is oriented in a sixth thread direction, whereby

the sixth thread direction is parallel to the first thread direction.

15. A penetration-inhibiting material according to one of the previous claims, in
which the first set of threads (12), the second set of threads (13), the third set
of threads (14), and the fourth set of threads (15) consist of aramid threads,
and the fifth set of threads (16) and the sixth set of threads consist of polyester
threads.

Amended set of claims



