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presence Oind he the aforesaid International patent application an overall thickness
of the material of maximally 1.5 mm is indicated. Gloves of this kind are
capable of providing the intended effect for a surgeon. The object of the
25 present invention, however, is to provide a material which is capable of
withstanding forceful stabbing with a knife, so that the material aimed
at by the invention can be used in clothing for police officers, soldiers
and the like personnel.
From International patent application WO 96/03277 a
30 material is known which provides protection against stabs of a knife and
against the.impact of bullets and the like, so that such a material can
be used in a bulletproof vest which is also capable of withstanding knife
stabs. The core of the material is obtained by coating a carrier of Aramid
with a ceramic by means of plasma sputtering. Thus a ceramic coating having
35 a thickness of maximé]ly 100 ym (less than 0.1 mm), preferably 20 - 40
gm, is applied to the layer of plastic material. The presence of the
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havi ng a dtewadiercodtidg -onl8he carriemmofirg asbic alagepialvinaikat the artdcte of.

offective FIodinbSaPRBRIUELY ST The el of Bhe HUntidfi iR b pPYide] oo
ef fective agaamdclknof elothing which is flexible and easy to wesywabuh whichct ed

at finding | &l Js@Be | cmﬁ : r 284 kA [ tabs and
which_is egé’\g/éﬂ%ﬁ@'\f/\%sgr pﬁé‘ivs?grgésu et ed | k@g{l hr§s1stﬁceqﬁ‘?&g%})%&{f@ﬁ%ﬁé mat eri al
as rePerred to in the intrbeREPN0 B8P CHLZ an articleok gSPEﬂ“z_gedsi knqwhat

the coatinghidh i9@eSPitan€lagadnst Shé inpactPoRbuYretkdas wePRiakitw ebtdtkwith a
CharL oG o hite: chaiR PRI LlRaRChEnl HTE giamesehnt S
manuf act ur imcra thereby lprbVvtedranh carsier.s Skchowmatehdahdsordlatived yobedwy up
of several S vk abyics e ' riJ cQntRI NS
ceramc paF1 b?é“%esyggafhe)g(?]_g’ q{glatr{tl \ggeéﬁ%\régi\ghnggdéitﬁé_bg{qdnggﬁg%%g yb}lrreans
of allesi naobulles, |alithougindt is less ipffeehivecagnisst nifegehalsr. Any openi ngs
bet veen farlt icles are flt I Rléslearch-dwucttad %ﬁihlefngoaﬁnlht@ﬂigrv g:hlffﬁ tibg:raﬁm@,
said particles are, practjica c etely _encl ose e ,bondi.ng
resin mat ePfaT‘??’éFnHPQ a1 Fi‘%ﬁ% q"ﬁy‘é‘?’s"?‘n?s easy, £o i"ﬁ’?@r'&aénﬁéﬁ‘f di F\"?H\?y
Sl aces, sodbvellopmenindif niHeematerdbl aisneefervead d:of2i5n the Usitpedwottios paiith ciat | on
oes not pay.any.a nt.i. o 0 e tio . teri |
preventi ngcﬁ%%#%ﬁe?nt’w ﬂhattstthg %‘v’%ﬁéﬁé“ &Hga&%ﬁ‘rﬂ%nf&'ﬂqsw éaf{ haghrlr%{"eeri al
is rilgi d apartis]esdvaying axdizameteo ofielsl - somnhandi thatvider pagket of fabeinsf ort
is less thag ﬁﬁtckg;amgﬂry;s ﬂm‘. : The material according
y 30

to the invention ma e use a astab-resistingﬁla%er and jn
haliory AR

S )
particul ar as |ightwei ght &RemtY$-8z4,292,882 %natRsid) whackpeing, @
pliable | apal1éprbey ¥est @' kiMnUSHE hdterial is beiMY optofosevidral Hayers of

underlying fggrq(ce,t w érgbgbﬁrilcpsa'rt@uelarrmi z(aayreira ggtit%ﬁrsns'tc%%mic particles. Said

20 particles are embedded in fhe fabric by.meahs of a resin or the Tike, and

" they are connected together. Any'bpenings between particles are filled

with smaller particles. Furthermore, said particles are practically

completely enclosed by the bonding resin material; and the various layers

are interconnected in many places, so that a laminate is obtained. Said

25 US patent specification does not pay any attention to the operation of

the material in preventing penetration with stab weapons. In addition,

the material is rigid and not very flexible to wear, so that its wearing
comfort is less than satisfactory. '

The material according to the invention may be used

30 as a stab-resisting layer, and in particular as lightweight and three-

dimensionally flexible and pliable layer or layers, or be used in

combination with an underlying packet of fabrics. The material offers the

human body a very high degree of protection against stab weapons and sharp

and/or pointed objects, such as knives, stilettos, axes, needles and the

35 Tike. Thus, protective clothing can be obtained for police officers,

warders and other officials responsible for order, so that these persons



human body a very high degree of protection against stab weapons and sharp
and/ or pointed objects, such as knives, stilettos, axes, needles_and the 35
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3 are provided with better protecjion agalnst stab weapons. Said
better protection can be conbined with providing a desired wearing
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3 mm, preferably 0.3 - 0.9 mm, which are bonded to a supporting synthetic
~ fabric or carrier by means of a film of adhesive. One or two layers of
said coated carrier material are placed on a packet of fabrics. The
material thus obtained possesses the stab-resisting properties. The
25 adhesive is applied to the carrier before the abrasive particles are strewn
thereon. Then the unbonded excess abrasive particles are removed by turning
the carrier upside down or beating it out, and finally the adhesive is
cured or dried. The carrier is preferably an Aramid fabric (930 dTex yarn,
such as Twaron CT or Keviar 129 having a weight of 200 g/m2). The packet
30 of fabrics is preferably made of the same Aramid fabric as the carrier.
| In principle it is possible to use synthetic fabrics
for the carrier. Experiments have shown, however, that the best results
are obtained by using fabrics made of ballistic Nylon or Aramid fabrics.
Normally, Aramid fibres are partially coated with oils or other lubricants
35 to facilitate weaving. Aramid fabrics are often treat_ed with a water-
repelient substance, because moisture has an adverse effect on the
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20 that of the stab weapon, and the abrasive particles must ensure that the
sharp point of the stab weapon is blunted upon "impact” of the stab weapon,
so that the penetrating power, and in particular the cutting power, of
the stab weapon will be reduced in a very short space of time, to such
an extent that the underlying layers of the protective clothing (the packet

25 of fabrics) can stop the knife and absorb the energy of the impact. The
abrasive particles must be prevented from becoming detached from the
carrier at the moment of impact of the stab weapon, or from being forced
aside during said stabbing. This is realised in particular by means of
a suitable adhesive system.

30 The film of adhesive functions to keep the abrasive
particles in position during stabbing, and to prevent them from being moved
or forced aside, so that they are capable of carrying out their "blunting”
action. In addition to that, the film of adhesive functions to prevent

~ the abrasive particles from becoming detached from the carrier.

35 Accordingly, the composition of said film of adhesive must be such that
a proper bond is obtained, both with the abrasive particles and with the
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to interconnect the layers of which the packet of fabrics is built up in
a few places. It is to be preferred, however, to connect the layers of
which the packet of fabrics are built up in as few places as possible,
in order to keep the structure as loose as possible. In order to make it
25 possible to fit the whole of packet of fabrics and carrier provided thereon
in clothes without difficulty, it is to be preferred to envelop the whole
in a cover made of a 1ining material, in particular a polyester lining
material.
. The invention will be explained in more detail by means
30 of the following examples. '
| Example 1
A bituminous adhesive is applied to a carrier fabric
having a weight of 200 g/m2, which is built up of 930 dTex Twaron CT yarn,
by means of a brush. The adhesive is "Cinducoat" adhesive (marketed by
35 Cindu Chemicals of Uithoorn (NL)). The adhesive is applied in an amount
of 130 g/m2 of fabric. The abrasive particles are strewn inte the wet film



a few places. It is to be preferred, however, to connect the |ayers of

whi ch the packet of fabrics are built up in as féw places as possi bl e,

in order to keep the structure as | oose as possible. In order to make it 25
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in clothes without difficulty, it is to be preferred to envelop the whole

in a cover made of a lining material, in particular a polyester lining
mat eri al . The g nvention will be explained in nore
detail by neans 30 of the follow ng exanples.
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a manner that a knife will first strike the abrasive particles before
coming into contact with the carrier. The various layers of Aramid fabric
20 in the packet of fabrics correspond with the carrier material used in
example 1. The packet of fabrics with the coated carrier present thereon
is enveloped in a polyester lining material, so as to be able to handle
the whole more easily. The material according to the invention, which
consists of a packet of fabrics and a coated carrier provided thereon,
25 can thus be readily slipped into an article of clothing as padding.
Examplie 3 '
Example 1 is repeated, whereby a polyurethane-containing
adhesive is used instead of a bituminous adhesive. Sikaflex 221 is used
as the polyurethane-containing adhesive. This adhesive is marketed by Sika

30 B.V. of Maarssen. When this polyurethane adhesive is used, it will not
be necessary to apply a second film of adhesive to the coated carrier.
Example 4 '

Example 2 is repeated, whereby the material of the

invention is built up of a packet of fabrics with two carriers coated with

35 abrasive particles according to example 1 present thereon, whereby said
coated carriers are placed one on top of the other, so that the carrier



a manner that a knife will first strike the abrasive particles before
coming into contact with the carrier. The various layers of Aranid fabric
20 . in,the..packet of fabrics correspond with the carrier . jial ysed -
in eWQrﬂ??‘é“i‘. The packet of fabrics with the coated cﬁi’@dsﬁpgﬁent

t her eon is enveloped in a polyester lining material, so as to be able
to handl e the whole nore easily. T mat eri al according to the _
i nvention, which consi sts of a packet of fabrics and a coated carrier
provi ded t e i LY. S i {40 rgdcles of

ol of hi ng agﬂ%ﬁlﬂné@ the $80oid'USat LEA wfﬂ Eg%%\lf;l}pe‘o?q;h% Hrst.'layer
Exanpl e 1 ief abpasivedpavkiciedy a pol yur et hane- cont ai ni ng adhesive is
used instead of a bituni nougegdhesive. Sikaflex 221 is used as the
pol yur et hane- cont ai ni ng adhgsive. This adhesive is marketed by Sika 30

B.V. of Maarssen. Wen thi's P JRkasiphnebtained; aecordingedto pxample| 2ndvas

be necBssarjubject@plty & teetorTd thisvend théhmstersal _cact:bnedi@gatcedh@améﬁtion -
Exanpl e 4 i S.repeate

apple 2 wher eby. t h
mat eri al Oqusngl aced on 3 N%ﬁ'% iognc]ag/.géiﬁnﬁpgfwg B 298¢ abgve; g'ber imée‘o\'ieatlh
two carri eraconoding bei the 3Mvent td,aand & knifeé cweightedowiling weightaoplz 61
present th 0 | C i | acef; top
bt “the. ot oS> Nas MREBA LN, the down R Préif) HeThfy BE01 8 - TH1 £ Pesffis
PCT/ NL98/ 00irg@n impact energy of 46 Joules. The knife is marketed asyarticle L-113:

rr?t e 1@l Oofpy NgheSFGPRdof ORIMEd SGatEr Artdy, | Ehdff3ePd {UK).OThis&knfiFeSis | s8R
OoT abrasi ve

articles. . : , Test : .
The materi a?&?ﬂ%é‘i"*e]@ the dKysthabiresistansectest Jg accordangy with PSPB. nops: .
To this endextamdnatioy afterathorfdl hoitt appdared nthatt thenknife hadvast PJenetraied a

bl ock of clgy. i_pe. Was -abov Lals . ording to
the i nvent i 1 PAREFLOF HaPEi 6B FAE 1R RE oLV SHRSG o8 tucent in EE oL

dr opped t hrbwgl 1+def imedniminiet fotortha kndifghin dthelcBayncotld sot ebailobserved, - in
an i npgCt efkdy@¥opd. 46 Joules. The knife is marketed as article L-113 10 -
by the firmof H Slater Ltd., Sheffield (UK). This knife is also
specified in the UK stab-resistance test in accordance with PSDB. Upon
exam nation after the fall it appeared that the knife had not penetrated
the packet of fabrics, and that it had only caused an indent in the clay.

.



A wel | -defined inprint of the knife in the clay could not be observed, 15
therefore. WO 98/ 45662

ECT/ N-98/ OV%%)89%I45662 A stab-resi s“lml lmm" "III IHmS' sting of R?ITW*/MS&QL gg-

with solid particles, which is ptovidéd &n & packet of fabrics,
characterized in that the coating on said carrier consists of abrasive.
particles having a diameter of 0.1 - 3 m® and that the packet of fabrics

is thi cker Q&j@llsl 5 mm 2. The material according to
claim1l1, ch erized in that said abrasive particles have a

dianeter of 0.3 - 0.9 mm 10 3. The materl al according
to clains - 2, character aid .a ra5| articles have

i t
a hardness of at |east 8 orﬁtsﬁéb'g‘s&sé"'g map erig} copsis ing of rrier coated
The materi ailifé)ccsﬂddng:au‘bmlleal,rrmhich 3s cphavmeﬂerunzeml packet ofn falticke

t | f t t
Tonel 51 ng ChardEraizRa HP th3E 'l EOat thao8) SEHE cdrdr Il s Be Borasive, ge.
titani um mlzarrtdéh%havmg acsbﬁmatm pfid.1 - 3 mm,5and that the packet of Tfabrics

mat eri al acpor@l e ehed A.85mmk - 4, characteri zed . in that said
abrasive'p?é‘tsl cles have beeﬂlepma i deq on the carrier. by mean

filmof adiesive. erial according,donglzin i, ‘&W@l‘:@?‘i’ﬂg}eﬂom
claims 1 - ﬂlatchai’rchcabeasmdpartn'les ihavé adi smitdr agkhess e of, 9rrﬁﬁ$ a f| EXI bl e,
el ast filgnafter curing

t | aI di ng
to cl zliiems - 6, char acterlybe matema] ?Cﬁ°¥$‘é‘ﬂ qu ziaHthEm ga ﬁénous
adhesi ve. in that gaid abrasive particlesThavermthardmdssact at dieagt taoon:rthe rsaalie 6,

characteri Z@ﬂMgﬁ in that said adhesive is a pol yurethane-contai ning
adhesi ve. : The material according to clains 1 - 8,
char act eri Z&d i n that The Batarig) faccardimgatmelaims 1< apmhaedctemzeda

coat ed carrirethat the maféri a] for the abrasive Bﬁﬁtmhgﬁ'saéeﬁ%@d Fro tﬁ@ ?B
- 9 i;!tgaract r|z abt sai.d carrier st of an Aramd ric
or % Nyl co g‘r’\ of s1hcon car ide, titanium carbide, a umma, tungsten carb1de,
t1tamum mtnde, and silicon nitride.
5. The material according to claims 1 - 4, 'characterized
in that said abrasive particles have been provided on the carrier by means

of a film of adhesive.

20 6. The material accordiﬁg to claims 1 - 5, characterized
in that said adhesive forms a flexible, elastic film after curing.
7. The material according to claims 5 - 6, characterized
in that said adhesive is a bituminous adhesive. _
8. The material according to claims 5 - 6, characterized
25 in that said adhesive is a polyurethane-containing adhesive.
9. The material atcording to claims 1 - 8, characterized
in that a second film of adhesive is applied to the coated carrier.
10. The material according to claims 1 - 9, characterized
in that said-carrier is made of an Aramid fabric or of a Nylon fabric.
30 11. The material according to claims 1 - 10, characterized

in that said carrier consists of an Aramid fabric which has been woven
from fibres from which-auxiliary substances, such as Tubricants and water-
repelient substances, have been removed in order to provide a better bond
between said abrasive particles and said adhesive.

35 12. The material according to claims 1 - 11, characterized
in that the coated carrier lies practically loosely on a packet of fabrics,



30 - 11, _The .material according to clains 1 - 10,
characterized in that said ' ' of an Aram d fabric which
has been \PYGlieaey from fibres Hﬂlll!rimilmlﬂﬂﬂﬂl ary subst ppgRGLosANEl as

| ubri cants repel I'entc subs#antes* have been renoved in
order to provide a better bond - bet ween sai d abrasive particles and
sai d adhesive. 35 12. ghe material according to clains 1
- 11, characterized in that the coated carrier lies practically

| oosely on g iRGiRkeOlof AHDFiES consists of mordLIE 1P G8&yers of an Aramid fabric
PCT/ NL98/ 00188 9 ~whi ch

packet of fUb@fcd W3R8 €i6f nore than 10 layers of an Aranid fabric
or of a Nylig fabric. THS material according tbhelaii 2| adharackevrdzed imo

laim 12, ' [ . L h ' l4.€S.
the packet By Xbf | SBERq Grsier 3763 pdney Bf oFE ERIGECYT SeBRiLd TR tosd
stabs $s replAcesdwhere prote¢tion against knife s¥ahs rist vequiredccording to
claims 1 - , characterizeghe paterial é&%d £4 ¥ha st ed182chaRic el i fodOne
PRe of@voé coat ed T

on top of the other, and that . ) carriers IS present
on the packbt that fsg¥erals coated cannjers lie one on top offfkke piheri and dhag theng

to claims lyholbdef (bAtEG Q764 §9 preseft tdhathé Packey ofsFalrielsl ch the =
packet of fabrics is built

[ i . substapti al | oosel vy, on top. of
Bach other. 15 = 1g, The material accgiding £a,cTp MM hay 461 EharastaLizRdey
for maoufacimrthut the layées noft esiizh dheopatkey b6 Fhbiivs Is- biblt cgnslit i ng

of a carrie[,,c | Sia00 i ti s provided thereon by neans .
of an adhes#'{;’esc&gg{:'@f]pn]s%osfgy oanb::tﬁﬁcc?/fgieggﬁ ftﬁbﬁ'l 17. ]
Paddi ng forlfrotection agai Aswoatedisarrnigr maierdah tothe used for manwfackuring

according tg¢ ' - q LRsa lof 4 BhiReh i ed
material. Ehﬂné.‘tél?g.a t af:cfwdm@ fd“Ei mg(rjlot (ral(?t’ io&gki’%ﬁtg? hoiflna QhP@heirC%ompgi!?enrgs
prot ecti on ahipsive pargiclesprayidedathereos; by "Wéﬁﬁo?fs,a“cg%di’%rqszélﬁf?'?ﬁdt hat
said gbot hi fig d1Qims 1 - provided with a material as defined in clains 1 - 15
and 17. '

17. Padding for protection against stabbing, wherein the
material according to claims 1 - 15 is enclosed in a polyester lining
material. '

18. Protective-'c'lothing, which offers protection in
20 particular against stab weapons, characterized in that said clothing is

provided with a material as defined in claims 1 - 15 and 17.



