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(57) Abréegée/Abstract:
An antiballistic article comprising a plurality of fabric layers of fibers with a strength of at least 1100 MPa according to ASTM D-885

IS proposed, whereby there are at least two groups of areas with different fabric densities within at least one fabric layer. Areas of a
first group have a fabric density of 8% to 31% according to Walz and areas of a second group have a fabric density of 32% to 80%

according to Walz.

s IR VNN

R, e LN NN

Ao A S/

R we=r CIPO
N R

BN G N

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02725996 2010-11-26

18

Antiballistically Effective Article

Abstract:

An antiballistic article comprising a plurality of fabric layers of fibers with a strength of at

least 1100 MPa according to ASTM D-885 is proposed, whereby there are at least two
groups of areas with different fabric densities within at least one fabric layer. Areas of a
first group have a fabric density of 8% to 31% according to Walz and areas of a second

group have a fabric density of 32% to 80% according to Walz.
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Antiballistically Effective Article

Description:

The invention relates to an antiballistic article comprising layers of fabric made of yamns
of fibers with a strength of at least 1100 MPa according to ASTM D-885.

Antiballistic articiles comprising layers of fabric are known in general. The document

JP 612 75 440 A discloses a bulletproof vest comprising layers of fabric, with the yams
woven in a satin weave. In contrast with yarns woven in a linen weave, for example,
yarns woven in a satin weave are not secured as well within the fabric layer. Therefore,
according to the document JP 612 75 440 A, energy absorption when the vest is fired
on is improved in comparison with energy absorption by a vest having layers of fabric
woven in a linen weave. However, one disadvantage of fabric layers having a satin
weave is their poor handleability. For example, it is very complicated to cut such fabric
layers and stack them one above the other in manufacturing a penetration-inhibiting
object.

The document WO 02/14588 A1 discloses the use of laminated fabric [ayers for
builetproof objects, whereby the fabric layers have a satin weave. However, a
disadvantage of using laminated fabric layers having a satin weave is that the ability of
the open satin weave to absorb energy is lost due to the lamination.

Another disadvantage is that fabric layers in a satin weave show a high trauma when
fired on. Satin weaves in antiballistic fabrics thus have poor trauma values in addition to
poor handleability of the fabnc layers.
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The object of the present invention is therefore to make available an antiballistic article
of the type defined in the introduction which will at least avoid the disadvantages of the

prior art and with which good antiballistic properties can nevertheless be achieved.

This object is achieved with an antiballistic article comprising a plurality of fabric layers
made of yarns of fibers having a strength of at least 1100 MPa according to

ASTM D-885, whereby there are at least two groups of areas having different fabric
densities within at least one individual fabric layer, the areas of a first group having a
fabric density of 8% to 31% according to Walz and the areas of a second group having
a fabric density of 32% to 80% according to Walz.

The fabric density according to Walz is determined by the following formula:
DG = (di + ds)* x fi x £

wherein:

dx = substance diameter of the warp yarn in mm;

ds = substance diameter of the weft yarn in mm;

fk = warp fibers per cm;

fs = weft fibers per cm.

The substance diameter dix and/or d; of the yarns is calculated as follows:

Jtiter

d =
88.5 x ,/density

where d denotes either di or ds and the titer of the corresponding yarn in dtex and the

density of the yarn in g/cm® are used.

The fabric density calculated according to the formula applies to fabrics woven in linen

weave. If the weave deviates from linen weave, a weave correction factor must be
included in the calculation. For fabrics with special types of weaves, the following values

are used for this weave correction factor, for example:

Panama weaves 2.2 0.56
Twill weaves 2:1 0.70
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Twill weaves 2:2 0.56
Twill weaves 3:1 0.56
Twill weaves 4:4 0.38
Satin weave 1:4 0.49
Satin weave 1:5 0.44

The fabric density DG, calculated from the formula according to Walz is multiplied by

these correction factors. The fabric density is reported in precept.

The areas of the first group preferably have a fabric density of 8% to 25% according to
Walz, especially preferably from 8% to 20%, and the ranges of the second group
preferably have a fabric density of 32% to 70% according to Walz, especially preferably
from 32% to 50%. It is thus advantageously possible to utilize the advantages of high
fabric densities or low fabric densities in a very specific manner in cases where they are

needed within a fabric layer. For example, the edge areas of a fabric layer with a

comparatively higher fabric density may be formed in comparison with areas in the
center of the fabric layer.

The areas of the first group preferably have a first type of weave and the areas of the
second group preferably have a second type of weave. The first type of weave is
especially preferably different from the second type of weave. Thus the different fabric
densities of the areas of the first group in comparison with the areas of the second
group can be achieved in an advantageous manner through the different types of weave
within the areas of the first group in comparison with the areas of the second group.
Thus, in an advantageous manner — e.g., despite the use of yarns having the same yam

titers in the two areas — different fabric densities can be created.

The areas of the first group especially preferably have a satin weave as the first type of

weave. The satin weave is preferably a 1/5 or 1/4 satin weave.
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In addition, it is especially preferable for the areas of the second group to have a 1/1
linen weave or twill weave. If the satin weave in the areas of the first group is a 1/5
weave, then the twill weave is especially preferably a 2/1 weave. If a 1/4 satin weave is
used in the areas of the first group, then the areas of the second group preferably have

a 2/3 or 1/4 twill weave or a 1/1 linen weave.

It is also preferable if the yarns of the areas of the first group have a first yarn titer and

the areas of the second group have a second yarn titer. The first yarn titer is especially
preferably different from the second yarn titer. However it is also preferable if the first
yarn titer corresponds essentially to the second yarn titer. When using different yarn
titers within the areas of the first group in comparison with the areas of the second
group, a difference In fabric density between the areas of the first group and the areas
of the second group may be achieved, even if the same type of weave is used in the
areas of the first group and the areas of the second group. The first yarn titer and the
second yarn titer may be in the range of 100 dtex to 8000 dtex. However, if the two

areas have different types of weaves, then a difference in fabric density achieved in this
way can be further increased advantageously by using different yarn titers in the
different areas.

The areas of the first group preferably have a yarn titer of 100 dtex to 1000 dtex and the
areas of the second group preferably have a yarn titer of 1050 dtex to 8000 dtex.

It Is also preferable if the fabric layer has a first fiber count in the areas of the first group
and has a second fiber count in the areas of the second group. The first fiber count and
the second fiber count may be the same of different and may be in the range of

2 threads/cm to 50 threads/cm. The fabric layer in the areas of the first group especially
preferably has a first thread count of 2 threads/cm to 10 threads/cm and in the areas of

the second group has a thread count of 10.1 threads/cm to 50 threads/cm.

It should be clear that the fabric densities according to Walz in the areas of the first

group and the areas of the second group may be influenced by such factors as the type
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of weave, the yarn type/titer and the thread count. If the areas of the first group differ
from the areas of the second group by only one of these factors, then a different fabric
density according to Walz can be achieved between the areas of the first group and the
areas of the second group. The areas of the first group and the areas of the second
group may of course also differ with regard to two factors or all factors.

In general, the fabric layers and/or one fabric layer to form the inventive article may

have yarns with a yarn titer of approx. 100 dtex to approx. 8000 dtex, regardiess of the
weaves or thread counts prevailing in the areas of the first group and the areas of the
second group. In addition, the fabric layers and/or one fabric layer for forming the
inventive article may have a thread count of two threads/cm to fifty threads/cm,
regardless of the prevailing weaves or yarn titers in the areas of the first group and the
areas of the second group. The fabric layers may of course have a linen weave or a twill
weave or a satin weave In the areas of the first group and in the areas of the secona
group, regardless of the prevailing thread counts or yarn titers, to form the inventive

article.

The areas of the second group preferably form a percentage area of at least 20% and at
most 80% of the total area of the fabric layer. The percentage area of the areas of the
second group especially preferably amounts to between 30% and 60%, most especially
preferably between 40% and 50% of the total area of the fabric layer. The areas of the
second group should preferably not be designed to be cohesive within the fabric layer.
Instead it is preferable for the fabric layer to have a plurality of areas of the second
group, whereby the areas of the second group are separated from one another by a
plurality of areas of the first group, for example, but nevertheless there are points of

contact among the areas of the second group. Consequently, there may be a plurality of

noncohesive areas of the first group within one fabric layer. In addition, it is aiso

possible for there to be more than two groups of areas having different fabric densities
according to Walz within the fabric layer. The areas of the first group and the areas of
the second group each preferably extend over at least one repeat of the selected

weave.
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A fabric layer of the inventive article preferably has a fiber extraction resistance which

amounts to 200% to 700% of the thread extraction resistance of a fabric having the
same type of weave as the areas of the first group with the same yarn titer and the
same thread count. In addition, the fabric layer may have a thread extraction resistance
which amounts to 20% to 70% of the thread extraction resistance of a fabric having the

same type of weave as the areas of the second group with the same yarn titer and the

same thread count. The properties of the fabric layer may thus be altered by the areas
of the second group in an advantageous manner.

The areas of the first group and the areas of the second group are preferably arranged
In a strip pattern or in a checkerboard pattem with respect to one another. Other
patterns are of course also possible, such as a diamond pattern or a triangular pattern.
In addition, it is also possible for areas of the first group or the second group to be
situated primarily in the edge area of the fabric layer (like a window frame, for example)
and for the areas of the other group to be situated in the central area of the fabric layer.
In the case of two successive fabric layers of the antiballistic article, the successive
fabric layers may have essentially the same or different constructions. In the case of a
different construction, for example, a first fabric layer may have areas of the first group
In the edge area and areas of the second group in the central area, whereas a second

fabric layer may have areas of the second group in the edge area and areas of the first

group in the central area.

The yarns to form the fabric layer of the antiballistic article are preferably aramid yarns
or yarns of polyethylene with an ultra-high molecular weight or yarns of polypropylene
with an ultra-high molecular weight or yarns of polybenzoxazole or polybenzothiazole.
Yarns of fibers of poly(p-phenyleneterephthalamide) such as those distributed under the
brand name TWARON® by the company Teijin Aramid GmbH are especially preferred.

It is of course also possible for different yarns which contribute to a partial variation in

the fabric density to be provided within one fabric layer.



CA 02725996 2015-08-24

The strength of the fibers of the yarns to form the fabric layers of the antiballistic article
IS preferably greater than 2000 MPa according to ASTM D-885.

The antiballistic article and the embodiments
are preferably used to manufacture protective clothing such as

bulletproof protective vests. The inventive article may of course also ensure protection
against punctures through a corresponding design of the fabric iayers.

For illustration, the invention is described in greater detail on the basis of two figures.

Figure 1 shows schematically the weave design of a fabric layer to form the
inventive antiballistic article.

Figure 2 shows schematically the weave design of a comparative fabric layer.

Figure 1 shows schematically a weave design of a fabric layer for manufacturing the
inventive article. In areas A, the fabric layer has a linen weave 1/1 with a fabric density
according to Walz of 37%, for example. In areas B, the fabric layer has a satin weave
1/5 (counter 2,2,3,4,4), wheraby the fabric density according to Walz may be 16%, for
example. The areas B are thus inventive areas of a first group and are situated in a
checkerboard arrangement with areas A which are areas of a second group. The weave
design illustrated in Figure 1 has the fabric layers from which the package according to

Example 1 is formad for the subsequent shooting tests.

Figure 2 shows schematically the weave design of a fabric of the same satin weave with
a corresponding negative. In the areas C shown here, the fabric layer has a 5/1 satin
weave (counter 2,2,3,4 4), whereas areas C' have a 1/5 satin weave (counter 2,2,3.4.4).
Despite the different types of weave in areas C and C', the fabric density according to
Walz is 16% in the two areas, for example. In the exemplary embodiment in Figure 2,
the 1/5 satin weave (areas C') is shown with two repeats and the 5/1 satin weave (areas
C) is shown with one repeat. The weave designs shown in Figure 2 have the fabric



CA 02725996 2010-11-26

layers of which the package according to Comparative Example 3 is produced for the

following shooting test.

Examples

The yarns for production of the fabric layers in the example and in the comparative
examples are aramid filament yarns with a strength of 3384 MPa according to ASTM-

D885 and an effective titer of 960 dtex which are sold by Teijin Aramid GmbH under the
brand name TWARON® 930 dtex f1000. Aramid has a density of 1.44 g/cm®.

A plurality of packages, each formed from a plurality of fabric layers is tested.

Comparative Example 1
The article — and/or the package — according to Comparative Example 1 consists of 26

successive fabric layers, each fabric layer having a 1/1 linen weave and a thread count

(TC) of 10.5/cm x 10.5/cm. The fabric density according to Walz is 37% for each of
these fabric layers.

Comparative Example 2
The package according to Comparative Example 2 is also formed from 26 fabric layers,

but each fabric layer has a 1/5 satin weave (counter 2,2,3,4,4). The thread count is

10.5/cm x 10.5/cm. The fabric density according to Walz is 16% for each of these fabric

layers.

Example 1
The inventive article according to Example 1 consists of 26 fabric layers with two groups

of areas having different fabric densities. Each fabric layer to form the inventive article
has as areas of the first group areas with a 1/5 satin weave (counter 2,2,3,4,4) and a
thread count of 10.5/cm x 10.5/cm. The fabric density according to Walz amounts to
16% for the areas of this first group. The areas of a second group are formed by areas
within the fabric layer with a 1/1 linen weave and a thread count of 10.5/cm x 10.5/cm.
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The fabric density according to Walz is 37% for the areas of this second group. The
ratio between the areas in the linen weave and the areas in the satin weave is 1:1,
whereby there are two repeats in satin weave in warp and weft directions and six
repeats in linen weave in warp and weft directions. The fabric density according to Walz

was calculated as follows according to the formula given above:

— 0
DG[second group 1/1 linen; 960 dtex; 10.5 x 10.5/cm] — 37%

DG[ﬁrst group 1/5 satin; 960 dtex; 10.5 x 10.5/cm} — 37% x 0.44 [COIT ection factor] = 16%

The fabric layers of the inventive article are produced by feeding in thread groups as
dobby goods on a gripper weaving machine with a dobby loom. Six shafts are required

for feeding the yarns for production of the areas in linen weave and six shafts are

required for feeding the yarns for production of the areas in satin weave.

Comparative Example 3
The package according to the Comparative Example 3 has 26 fabric layers. The fabric

layers are produced with the method described for Example 1 in such a way that each
fabric layer has two different weaves. The fabric density according to Walz, however, is
the same within the fabric layer despite different weaves. The weaves used include a
1/5 satin weave (counter 2,2,3,4,4) and a 5/1 satin weave (counter 2,2,3,4,4) with a

fabric density according to Walz of 16% in all areas.

The extraction resistance is determined on the fabric layers that are used to form the
articles of Comparative Examples 1 to 3 and Example 1. To do so, five fabric strips
each in the warp and weft directions are prepared from one fabric layer. The length of
the fabric strips is 30 cm, and the width is between 6 and 8 cm, depending on the type
of fabric. Each of the fabric strips is rippled to a fabric width of 5 cm. The thread to be
tested is situated in the center of the fabric strip and is thus removed from the fabric
strip for 10 cm on the top side of the fabric strip and the bottom side of the fabric strip
respectively, so that 10 cm of this thread remains in the fabric strip composite. The

thread removed is then cut to a 1 cm free length on the underside of the fabric strip. The
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fabric strip is then clamped at the bottom in a fabric clamp in such a manner that the
thread that was previously removed and cut remains free. The thread that is exposed at
the top is clamped in a yarn clamp with the least possible tension. The maximum force
iIn Newtons, which is needed to extract the thread out of the 10-cm-long fabric
composite, is measured. The extraction resistance is understood to be the arithmetic

mean of the total of ten test values measured. The thread extraction velocity is

50 mm/min.

The results of the measurements of the extraction resistance are summarized in
Table 1.

Table 1

| Comparative | Comparative Example Comparative
Example 1 Example 2 Example 3

The extraction resistance of a fabric with a fabric density of 37% (Comparative Example

1) determined by the method described above is thus greater by a factor of 10 than the
extraction resistance of a fabric with a fabric density of 16% (Comparative Example 2).
Although the fabric density according to Walz for the fabric layers in Comparative
Example 3 corresponds to the fabric density according to Walz in Comparative Example
2, the extraction resistance in the fabric layer of Comparative Example 3 is
approximately half as high due to the use of an alternating weave. The fabric layer to
form the inventive article according to Example 1 has an extraction resistance which is
higher than the extraction resistance of a fabric having a lower fabric density
(Comparative Example 2) but is lower than the extraction resistance of a fabric having a
higher fabric density (Comparative Example 1). The use of different fabric densities thus
influences the different extraction resistances so that the extraction resistance — like the

fabric density — is a measure of the mobility of the fibers in the fabric layer.
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With a thread extraction resistance of 109 N, the fabric layer of the inventive article
according to Example 1 has an extraction resistance amounting to 378% of the
extraction rasistance of the fabric according to Comparative Example 2, i.e., a fabric
having the same type of weave with the same yarn titer and the same thread count as
the areas of the first group, namely the areas in the 1/5 satin weave. With a thread
extraction rasistance of 109 N, the fabric layer of the inventive article has an extraction
resistance which amounts to 35% of that of the fabric according to Comparative
Example 1, i.e., a fabric which has the same type of weave with the same yarn titer and

the same thread count as the areas of the sacond group, namely the areas in linen
Weave.

Comparison of the istic

Three packages per type of ammunition were tested for each of Comparative Examples
1 to 3 and Example 1, each package (~5.2 kg/m?) having 26 fabric layers and the
respective type of ammunition being fired on eight times from a distance of 10 meters to
determine the Vg value and the energy absorbed. The Vg value means that there is a
penetration probability of 50% at the stated velocity. A Weible plasticine block was
arranged behind the packages. The energy absorption is calculated from 1/2 mv?,
where m is the bullet weight in kg and v is the Vsq velocity in m/s.

In a second test to determine the background deformation (hereinafter referred to as
trauma) a Weible plasticine block is used. It is known that the trauma can be measured

by the buige caused by the bullet on the side facing away from the threat (shooting
side). To determine the trauma, each package was arranged in front of the Weible

plasticine block and fired at eight times at an approximately constant velocity in the
range of 434 m/s to 443 m/s from a distance of five meters. Four shots were then aimed
at the outer area of the packages and four shots were directed at the inner area of the
packages. With the selected bullet velocities, there were no penetrating shots but
instead only embedded bullets. The average trauma was calculated as the depth of

* Trade-mark
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penefration into the plasticine in mm from these eight shots for each design and each
type of ammunition.

The respective averages of the results of the shooting tests are summarized in Tables 2
and 3.

Shooting test 1

Fired on with a Remington, 0.44 Magnum, JHP, 15.6 g.

Table 2

Vso Energy absorption Trauma
(m/s) | (J) (mm)

iR i e B L
Compasive Barpie 7 83|08 [
TR i S A
L I o A S

As shown in Table 2, the package constructed according to Comparative Example 2
(satin weave) has a Vso value of 493 m/s when fired on with 0.44 Magnum and an
energy absorption of 1896 J accordingly. However, the trauma when such a package is
firad on amounts to 59 mm. However, the package from Comparative Example 1 (linen
weave) has a Vs, of 488 m/s when fired on and an energy absorption of 1858 J. The
trauma in this case is only 50 mm. Consequently the open satin weave (Comparative
Example 2) is characterized by a high energy absorption in comparison with the linen
fabric (Comparative Example 1) but is greatly inferior to a linen fabric with regard to the
trauma. The inventive articie (Example 1) has a Vs value of 497 m/s, which

corresponds to an energy absorption of 1927 J. The trauma for the package according
to Example 1 is 54 mm. The inventive article even shows an increase in anergy

absorption in comparison with a package of pure satin-weave layers in a result that is
quite surprising for those skilled in the art and could not have been foresean and thus

* Trade-mark
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constitutes an improvement in the antiballistic properties. In addition, the value for the
trauma with the package according to Example 1 is slightly greater than the value for
the trauma with a package according to Comparative Example 1, which was also
completely surprising, but a definite improvement is achieved in comparison with the
trauma with a package according to Comparative Example 2. In a comparison of the

packages according to Comparative Example 3 and Example 1, it is also surprisingly

found that the presence of different types of weaves within one fabric layer does not
lead to an improvement in the energy absorption and trauma but instead there must
also be different fabric densities with the different types of weaves. In the combination of
linen weave and satin weave within a fabric layer (Example 1), the good antiballistic
property of a satin fabric has surprisingly been combined with the stability of a linen
fabric. A fabric layer manufactured in this way has a better energy absorption when fired
on in comparison with a pure linen fabric and had an improved trauma behavior and a

definitely improved handleability in comparison with a pure satin fabric.

ohooting test 2

Fired on with a Remington, 0.357 Magnum, JSP, 10.2 g.

Table 3:
Vg Energy absorption Trauma
Comparative Example 1 505 1301
| Comparative Example 2 526 1411
| Example 1 513 | 1342 -

According to Table 3, the energy absorption of a package with pure satin fabric layers
(Comparative Example 2), when fired on with 0.357 Magnum, is slightly greater than the
energy absorption of the inventive article (Example 1), but the trauma when using the
inventive article is definitely below the trauma which occurs with shooting a package

having pure satin fabric layers.
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We claim:

1. Antiballistic article comprising fabric layers of yams of fibers with a strength of at
least 1100 MPa according to ASTM D-885, characterized in that within at least
one individual fabric layer there are at least two groups of areas having different
fabric densities, whereby the areas of a first group have a fabric density
according to Walz of 8% to 31% and the areas of a second group have a fabric
density according to Walz of 32% to 80%.

2. Antiballistic article according to Claim 1, characterized in that the areas of the
first group have a fabric density according to Walz of 8% to 25% and the areas of
the second group have a fabric density according to Walz of 32% to 70%.

3. Antiballistic article according to Claim 1, characterized in that the areas of the
first group have a fabric density according to Walz of 8% to 20% and the areas of
the second group have a fabric density according to Walz of 32% to 50%.

4. Antiballistic article according to any one of Claims 1 to 3, characterized

in that the areas of the first group have a first type of weave and the areas of the
second group have a second type of weave, and the first and second types of
weave are different from one another.

5. Antiballistic article according to Claim 4, charactenzed in that the first type of

weave s a satin weave.

6. Antiballistic article according to Claim 5, charactenzed in that the satin weave is a
1/5 or 1/4 weave.
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Antiballistic article according to Claim 4, characterized in that the second type of
weave is a linen weave or a twill weave.

Antiballistic article according to Claim 7, characterized in that the twill weave is a
2/1 twill weave or a 1/4 twill weave and the linen weave is a 1/1 linen weave.

Antiballistic article according to any one of Claims 1 to 3, characterized

In that the yarns of the areas of the first group have a first yarn titer and the yarns
of the areas of the second group have a second yarn titer, the first and second
yam titers differing from one another within one fabric layer.

Antiballistic article according to any one of Claims 1 to 8, characterized

in that the yarns of the areas of the first group have a first yam titer and the yarns
of the areas of the second group have a sacond yarn titer, and the first and
second yarn titers are the same as or different from one another within ane fabric
layer.

Antiballistic article according to Claim 9 or 10, characterized in that the first yarmn
titer and the second yamn titer are in the range of 100 dtex to 8000 dtex.

Antiballistic article according to Claims 8, 10 or 11, characterized in that the first
yarn titer is 100 dtex to 1000 dtex and the second yam titer is 1050 dtex to

8000 dtex.

Antiballistic article according to any one of Claims 1 to 3, characterized

in that the areas of the first group have a first thread count and the areas of the
sacond group have a second thread count, and the first and second thread

counts within one fabric layer are different from one another.

Antiballistic article according to any one of Claims 1 to 12, charactenzed
in that the areas of the first group have a first thread count and the areas of the
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second group have a second thread count and the first and second thread counts
within one fabric layer are the same or different from one another.

Antiballistic article according to Claim 13 or 14, characterized in that the first
thread count and the second thread count are in the range of 2 threads/cm to
50 threads/cm.

Antiballistic article according to Claims 13, 14, or 15, characterized in that the

areas of the first group have a thread count of 2 threads/cm to 10 threads/cm and
the areas of the second group have a thread count of 10.1 threads/cm to 50
threads/cm.

Antiballistic article according to any one of Claims 1 to 16, characterized
in that the areas of the second group have a percentage area of at least 20% and
at most 80% of the total area of one fabric layer.

Antiballistic article according to any one of Claims 1 to 17, characterized

in that the fabric layer has a thread extraction resistance, which amounts to
200% to 700% of the thread extraction rasistance of a fabric, which has the same
type of weave with the same yarn titer and the same thread count as the areas of

the first group.

Antiballistic article according to any one of Claims 1 to 18, characterized

in that the fabric layer has a thread extraction resistance, which is 20% to 70% of
the thread extraction resistance of a fabric which has the same type of waave

with the same yarn titer and the same thread count as the areas of the second
group.

Antiballistic article according to any one of Claims 1 to 19,
characterized in that the areas of the first group and the areas of the second
group are arranged in a checkerboard pattern with respect to each other.
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Antiballistic article according to any one of Claims 1 to 19, characterized
in that the areas of the first group and the areas of the second group are
arranged in a strip pattern with respect to each other.

Antiballistic article according to any one of Claims 1 to 21, characterized

in that the yams are aramid yarns or yarns of polyethylene with an ultra-high
molecular weight or polypropylene with an uitra-high molecular weight or
polybenzoxazole or polybenzothiazole.

Antiballistic article according to any one of Claims 1 to 22, characterized
in that the fibers of the yams have a strength of greater than 2000 MPa
according to ASTM-D885S.

Use of the antiballistic article according to any one of Claims 1 to 23 far
production of protective clothing.
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