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(§7) Abstract: The invention relates to soundproofing, restraining systems comprising at least one transparent acrylic glass panel
& that contains at least one embedded metal cable. According to the invention, a layer of plastic is provided, at least partially, between
the surface of the metal cable and the transparent acrylic glass matrix. The inventive restraining systems can be used in particular as

noise barriers.

(§7) Zusammenfassung: Die vorliegende Erfindung betrifft lairmdadammende Riickhaltesysteme aufweisend mindestens eine trans-
o parente Acrylglasplatte, die mindestens ein eingebettetes Metallseil enthilt, wobei zwischen der Oberflache des Metallseils und der
transparenten Acrylglasmatrix zumindest teilweise eine Kunststoffschicht vorgesehen ist. Die erfindungsgemaissen Riickhaltesys-

teme dienen insbesondere als LLarmschutzwinde.
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SOUNDPROOFING, RESTRAINING SYSTEM

The present invention relates to sound-deadening
retention systems, and also to their use as a noise

barrier.

Transparent soundproofing units can be composed of
transparent synthetic polymer sheets, which can be
bonded to suitable fastening equipment to give
soundproofing barriers. Transparent soundproofing units
are increasingly used 1n areas where the noise-barrier
installations have to be as 1nconspicuous as possible.
This requirement applies particularly on bridges and
towards the centres of built-up areas. These
transparent noise barriers are 1n particular
manufactured from polymethyl methacrylate (PMMA) or
from PMMA-based moulding compositions, since this
material has excellent transparency and optical
properties, and also gives good sound deadening with
good physicomechanical properties (stone impact
resistance). DE-G 90 10 087.5 discloses the possibility
of 1inserting threads of synthetic polymer 1into
transparent synthetic polymer sheets. While the sheets
constitute a single soundproofing unit, in the event of
sheet fracture the threads of synthetic polymer retain

the separate fragments and prevent them from falling

away .

EP-A-0 559 075 moreover describes acrylic soundproofing
units which comprise embedded spirals to prevent
splintering of the noise barrier on fracture. The
spaces within the spirals, which comprise steel
springs, are 1in at least part of their cross section
hollow or filled with a deformable medium, such as oil.
The intention of these measures 1s that fragments
arising on impact are held together. For the teaching
of EP-2A-0 559 075 it 1s significant that the spiral

springs have a high degree of movement available within
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the synthetic polymer matrix. This high degree of

available movement 1is ensured by the abovementioned

cavities.

EP-A-0 559 075 states in this connection that steel
springs have a high modulus of elasticity. This means
that even at low strain the tensile forces 1increase so
rapidly that the ultimate tensile strength can Dbe
exceeded when the sheets fracture. The cavities
described in EP-A-0 559 075 can Dbe created Dby
displacers which are removed after production of the
sheets. In EP-A-0 559 075 there are no 1indications of a
synthetic polymer layer arranged between the steel
springs and the synthetic polymer matrix.

A particular disadvantage of an article 1in accordance
with EP-A-0 559 075 is the high manufacturing cost of
these acrylic sheets. For example, a displacer included
in the casting process must first be carefully removed
from the sheet before the resultant 'cavity can be
filled, for example with o0il. In addition, weathering
generally causes rapid degradation of the oil. This can
lead to impalirment of the appearance of the
soundproofing barrier. If the cavities are not filled
with oil there is the risk of water penetration, and 1in
particular in winter water can damage the barrier. If
water which has penetrated the cavities freezes the

result can be irreparable damage to the barrier.

In addition, in the abovementioned soundproofing
barriers it is merely splintering of the noise barrier
which is prevented. If a vehicle 1mpacts a known
acrylic sheet at high speed it generally punctures the
noise barrier. It has to be borne in mind here that the
high degree of movement available to the spiral springs
can cause them to separate from the material.
EP-A-0 559 075 describes no additional devices which
could prevent separation from the material. However,

devices of this type would have to have direct
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connection to the steel wires, creating the risk that
water penetrates the cavities. Devices of this type
would moreover  have to be composed of high-
specification metal and be of complicated design. A
device of this type would therefore be complicated and

very expensive.

This fracture behaviour of the noise barrier 1is not
acceptable for many applications. In particular on

bridges or in multi-storey car parks, puncture of the

barrier on impact has to be avoided.

Bearing in mind the disadvantages described abdve and
associated with a design based on EP-A-0 559 075, the
prior art achieves this aim through additional
retention systems, but these destroy the visual
advantage, described above, of acrylic sheets over
noise barriers composed of concrete. In addition, these
additional systems imply high installation and

malntenance costs.

In the 1light of the prior art stated and discussed
herein, it was an object of the present invention to
provide a sound-deadening retention system which has

particularly low installation and maintenance costs.

Another object of the present invention was to provide
an aesthetically attractive sound-deadening retention

system which has particularly low production cost.

Another object on which the invention was based was to
provide a retention system which does not impalr, or
impairs only to a very slight extent, the good

aesthetic impression given by an acrylic noise barrier.

Another objective of the present invention was ¢to
provide sound-deadening retention systems which have

particularly high weathering resistance.
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The sound-deadening retention systems described 1n
Claim 1 achieve these objects, and also other objects
which, although they are not specifically mentioned,
are obvious Or necessary consequences of the

circumstances discussed herein.

A transparent acrylic sheet which comprises at least
one embedded metal cable, where between the surface of
the metal and the transparent acrylic matrix there 1is,
at least in part, a synthetic polymer layer, provides a
surprising and not readily foreseeable method of
providing a sound-deadening retention system with
particularly low installation and maintenance cost. It
has to be borne in mind here that an additional
installation step becomes unnecessary, and unlike
conventional retention systems, the noise barrier 1is

practically maintenance-free.

The noise Dbarriers of the present invention can
moreover be produced simply and at low cost. The
retention system integrated into the acrylic sheets has
particularly high weathering resistance, since it 1is

entirely surrounded by synthetic polymer.

For the purposes of the present invention, the term
retention system means a device sultable for preventing
an impacting article, such as a vehicle, from
puncturing the device. In one preferred embodiment, a
retention system of the 1nvention can prevent an
article impacting the system perpendicularly and having
a velocity of at least 5, preferably at least 7, metres

per second, and an energy of at least 5 000 joules,
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preferably at least 7 000 joules, from puncturing the

system, thus effectively retaining the same.

The transparent acrylic sheets are known per se to the
person skilled in the art. These sheets may be cast
from methyl methacrylate syrup, for example. Typical
sheet thicknesses are from 4 to 40 mm, preferably from
12 to 25 mm. The sheets are usually manufactured in a
gsize of from 1.5 m x 1 m to 2 m x 3 m, and larger or
smaller embodiments are also possible for specific

applications.

The sheets are usually substantially transparent,
preferably colourless or with a pale tint, e.g. smoke
brown. The colourless, glass-clear transparent
synthetic polymer sheets usually have a trahsmittance
of at least 70%, and a transmittance of from 90 to 95%
is advantageous. Tinted embodiments usually have a
transmittance of from 45 to 75%, usually from 50 to
60%.

Any polymeric material may be wused to produce the
synthetic polymer layer, but the synthetic polymer
layer has to be distinguishable from the acrylic matrix
which surrounds the synthetic polymer laver. Preference
is given to synthetic polymers which are incompatible
with the acrylic material. Particularly suitable
materials for producing the synthetic polymer layer are
therefore polyamides, polyesters and/or polypropylene.
The thickness of the synthetic polymer layer may vary
within a wide range. However, the thickness 1s
generally i1n the range from 50 um to 1 mm, preferably
from 100 wum to 500  um, although no resultant

restriction i1s intended.

For the purposes of the present invention, the term
metal cable 1s to be 1i1nterpreted widely. The metal

cable may therefore be a monofilament wire. The cable
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may also be obtained by twisting two or more wires,

making the metal cable a polyfilament.

The strength of the metal cable depends, inter alia, on

the intended use of the noise barrier, and also on the

number of cables present in the possible 1impact zone.

The metal cable generally has an ultimate tensile
strength in the range from 1 000 N to 100 000 N,
preferably from 1 500 N to 10 000 N, a modulus of
elasticity 1in the range from 50 000 N/mm* to
1 000 000 N/mm?, preferably from 80 000 N/mm* to
500 000 N/mm‘, and a tensile strength in the range from
50 000 N/mm’ to 1 000 000 N/mm®’, preferably from
80 000 N/mm?® to 500 000 N/mm?’, but no resultant
restriction is intended. The mechanical properties are
determined 1in accordance with the usual standards as
set out and described by known institutes. These
include the standards DIN EN 10002-1 and DIN 53 423.

The metal of which the cables are composed 1s not of
critical significance. According to one particular
embodiment of the present invention, the metal should
have not only good mechanical properties but also high
weathering resistance. Particularly suitable materials
are therefore metal alloys which encompass 1iron, for
example steel, which in a preferred embodiment 1s
preferably stainless. The <coefficient of thermal
expansion of the metal should moreover be in the region
of that of the synthetic polymer matrix, 1n order to

avoid stresses attributable to temperature variations.

The cross sectional shape of the metal cable 1s not
significant for the present 1nvention. Use may
therefore be made of cables with round, oval,

rectangular or square cross section.

Depending on the desired strength of the metal, on the
number of threads per unit area and the intended use,

the cross-sectional area of the metal cable can wvary
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over a wide range. The cross sectional area 1is
generally, however, in the range from 0.3 mm’ to 20 mm°,

‘ to 7 mm‘. A metal cable with a round Cross

from 0.8 mm
section therefore has an approximate diameter in the
range from 0.6 to 5 mm, preferably from 1 to 3 mm, but
there 1s no intention that the invention be restricted

thereto.

In. one particular embodiment, the synthetic polymer
layver has been applied to the metal cable. The
production of this particular embodiment 1s
particularly simple, since synthetic-polyvmer-coated
metal cables merely have to be introduced in a known

manner into a casting mould.

According to the invention, between the metal cable and
the acrylic matrix there 1is, at least 1in part, a
synthetic polymer layer. There can be a wide range of
variation of the proportion covered by the synthetic
polymer layer on the surface of the metal cable. At
least 80%, preferably at least 90%, of the surface of
the metal cable 1s generally covered. For the purposes
of the invention, the 1interpretation of the term
covering 1s as follows: that surface of the synthetic
polymer layer which faces towards the metal cable 1is
calculated to amount to at least 80% and, respectively,
at least 90% of the surface of the metal cable
excluding i1indentations resulting from cross-sectional
shape, and 100% here represents complete sheathing of
the metal cable. In accordance with the embodiment
described above, therefore, the metal cable has not
more than 20% of 1ts surface, preferably not more than
10% of i1ts surface, in contact with the acrylic matrix.
In one particular embodiment, a synthetic polymer layer

completely surrounds or sheaths the metal cable.

The forces for extraction of the steel wire from the
acrylic matrix are generally greater than 50 N,

preferably greater than 100 N, but no resultant
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restriction 1s intended. This force 1s determined in a
known manner by applying forces to load free-lying
metal cable. The minimum force needed to pull the cable

out from the material is defined as the extraction

force.

Depending on the 1ntended use, the number of metal
cables present 1in the acrylic sheet can vary' over a
wide range. For example, one metal cable of
particularly high ultimate tensile strength oriented
horizontally can suffice. However, two or more cables
are generally inserted, optionally arranged parallel to
one another. If the arrangement of the cables is
horizontal, however, preference 1is then given ¢to
arrangements which provide non-uniform distribution of
the cables, more cables being present towards the

ground than at the upper margin of the sheet.

The arrangement of the metal cables may be 1in a
straight 1line parallel to the surface of the acrylic
matrix, or 1involve a deviation from a theoretical

straight line through the ends of the cables.

This positioning of the metal cables with some degree
of “sag” in the acrylic matrix leads under certain
circumstances to more advantageous behaviour when
sheets of the invention suitable as a noise barrier are
subject to the relevant tests known to the person
skilled in the art from the appropriate standards. For
the purposes of the invention, maximum deviation means
the greatest distance of the cable from a theoretical
line drawn between the two ends o0of the respective

cable.

The maximum deviation of a cable positioned with sag 1is

generally at least 1 mm, preferably at least 3 mm and

particularly preferably at least 5 mm.

b M e L AP A ey s g e s e
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This maximum deviation must not be permitted to cause
the cable to lie outside the sheet: for the purposes of
the 1invention actual embedding of the metal cables
always has to be ensured. The maximum deviation, which
for simplicity 1s also termed the deflection of the
metal cable, cannot therefore be greater than the

thickness of the sheet minus the diameter of the cable.

According to one embodiment of the i1nvention, the
deviation of the metal cable may be substantially
perpendicular to the plane of the sheet. An example of
a method of achieving this shape of the embedded cables
is to use the action of gravity when embedding the
cables into an acrylic moulding composition for the
purposes of <casting in a horizontal cell-casting

process.

As an alternative to this embodiment, 1t can also be
preferable for the deviation of the metal cables to be
substantially parallel to the plane of the sheet. One
method which 1nevitably gives rise to this type of
embodiment of filament arrangement 1s casting of the
sheets by what 1s known as the Rostero process. With
the vertical cells usual according to that process, the
action of gravity causes the cables to bend or hang

parallel to the plane of the sheet.

Another advantageous embodiment of thé sheets of the
present invention provides a sheet comprising cables
whose deviation is substantially perpendicular to the
plane of the sheet and comprising cables whose
deviation 1s substantially parallel to the plane of the
sheet. An example of a method for obtaining this type
of arrangement of the metal cables 1s to use two cables
of different length so that one cable has a deviation
parallel to the surface of the sheet, and the other
cable has a deviation perpendicular to the plane of the

sheet.

" B SRS w M At et aliir il vlirdend shgers | ST W SRR VYA AN



10

15

20

25

30

35

CA 02471222 2004-06-18

- 10 -

It 1s also possible for two 15 mm sheets with
perpendicular and, respectively; parallel deviation
with respect to the surface of the sheet to be
adhesive-bonded together to give a sheet of thickness

30 mm, thus obtaining a sheet of the invention.

A particular case involves a metal cable embedded by
rolling, with particularly advantageous fracture

behaviour.

Depending on the procedure and on the production of the
sheets of the invention, almost any desired orientation
of the metal cables in the polymer matrix is therefore
possible. For example, alongside a perpendicular or
parallel arrangement with respect to the plane of the
Sheet it is also possible to achieve any desired'degree

of deviation between these boundaries.

According to the 1nvention, the cables may run
substantially parallel to one of the surfaces of the

sheet.

The invention also permits the embedding into the
polymer matrix of cables which do not run parallel to a
surface but which, for example, have been embedded

running perpendicularly.

This means that 1n relation to the first wvariant, 1in
one particularly advantageous embodiment the cable ends
of at least one cable are at substantially the same
distance from one surface in the plane of the sheet
and/or from one of the edges of the sheet. As long as
the abovementioned condition has been fulfilled, the
embedded cables are substantially parallel to one
surface in the plane of the sheet and/or to one of the

edges of the sheet.

As an alternative to this, 1in relation to the second

variant, there can also be preferred embodiments 1in
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which the distance of the cable ends of at least one
cable from one surface in the plane of the sheet and/or

from one of the edges of the sheet is different.

Examples are used below, with reference to the attached
figures, to provide a more detailed illustration of the
particular embodiments described above of the present

1nvention.

Fig. 1 shows a cross section through a soundproofing

unit with a first cable arrangement;

Fig. 2 shows a cross section through a soundproofing

unit with a second cable arrangement;

Fig. 3 shows a cross section through a soundproofing

unit with a third cable arrangement;

Fig. 4a, b show a Cross section through a
soundproofing unit with  a fourth cable

arrangement, and also a section along the line

A-A 1n 4a;
Fig. 5a, b show a Cross section through a
soundproofing unit with a fifth cable

arrangement, and also a section along the line

A-A 1n b5a;
Fig. 6a, b shows a Cross section through a
soundproofing unit with a sixth cable

arrangement, and also a section along the line
A-A 1n 6a;

Fig. 7 shows a cross section through a soundproofing

unit with a seventh cable arrangement;

Fig. 8 shows a cross section through a soundproofing

unit with an eighth cable arrangement;
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Fig. 9 shows a cross section through a soundproofing

unit with a ninth cable arrangement; and

Fig. 10 shows a perspective plan view of a sheet
produced by the Rostero process with embedded

metal cables whose deviation is perpendicular

to the plane of the sheet.

The figures have been simplified by not showing the

synthetic polymer layers provided between the acrylic
matrix and the metal cables. '

In Figure 1, the reference numeral 1 indicates an
acrylic sheet with embedded metal cables provided at
least to some extent with a synthetic polymer sheath.
Reference numeral 2 indicates the polymer matrix, while
reference numeral 3 1ndicates a metal cable. 4 and 4°
identify the beginning and end of the cable. The
distances of the beginning of the cable and'end of the
cable from the surface 5 are 1identical, as are the
distances of the beginning of the cable and the end of
the cable from the surface 6. It can 'be seen that
halfway between the beginning 4 of the cable and the
end 4’ of the cable the filament 3 has a maximum
deviation, 1.e. departure from the theoretical

connecting line, i.e. from the straight line between 4
and 4°'.

In Figure 2, another embodiment can be seen, and
although this again shows an identical distance of 4
and 4’ from the surface 5 and from the surface 6, the
distances to the two surfaces 5 and 6 differ from one
another. The cable shown 1s therefore not central, and
1s therefore not symmetrical, but instead the cable

shown has been embedded asymmetrically.

The embodiment shown in Figure 3 is a cable embedded
“obliquely” 1into a polymer matrix and at least to some

extent provided with a synthetic polyvmer sheath. A
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particular feature provided here is that the distance
of the filament ends 4 and 4’ of a filament from one
and the same surface in the plane of the sheet (surface

5 or 6) 1s different.

Figure 4 provides evidence of another embodiment of the
cable arrangements. This involves two visible embedded,
at least to some extent synthetic-polymer-sheathed
cables 3 and 3’ which have an alternating arrangement.
This means that the “sag” or “deviation” of one cable
3’ 1s more marked than that of the other visible cable
3 1llustrated. The two cables 3 and 3’ illustrated may,
of course, represent a series of filaments in the
sheet. It 1s also clear that one of the cables may also
have been embedded without any significant deviation or
without any significant sag, while the second cable
1llustrated (reference 3') has relatively marked
deviation from the normal 1lie. In Figure 4b, the
position of the cables 3 and 3’ is further illustrated

via a section along the line A-A in Figure 4a.

Figure 5 shows yet another variant of the'soundproofing
units. This involves a multilayer arrangement of
mutually superposed cables. These may have an
arrangement with a directly mutually superposed sag,

but the 1nvention also includes multilayer embodiments
with offset cables.

Like the preceding figures 4a, b and 5a, b, Figure 6
also shows not only a cross section but also a 'plan
view of another embodiment of the inventive arrangement
of metal cables provided at least to some extent with a
synthetic polymer layer. It is clear from figures 6a, b

that a network arrangement of sagging filaments is also

possible.

The maximum deflection of a cable provided at least to
some extent with a synthetic polymer surface is clear

from the cross section of another embodiment in Figure
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7. It i1s not more than the thickness of the sheet minus
the thickness of the cable.

Figure 8 glves another embodiment. It shows the cross
section of an embodiment in which the deviation varies
from filament to filament. For example, at a sheet
thickness of about 20 mm the maximum deviation

increases from 1 mm for the highest-tension cable to

19 mm for the cable with maximum deflection.

Another possible embodiment within the scope of the
invention 1s clear from Figure 9. A corrugated

arrangement of the cable can be seen in cross section.

Finally, the embodiment depicted in Figure 10 is one in
which the arrangement of the embedded metal cable is
such that their sag or maximum deviation runs parallel
to the plane o©of the sheet. As indicated above, this
type of arrangement of the filaments 1is readily

obtainable from the Rostero process, for example.

According to another embodiment  of the present
invention, acrylic sheets also encompass filaments

composed of synthetic polymer. This measure can improve

splinter retention to an unexpectedly high extent.

The embedded threads composed of synthetic polymer are
usually composed of a synthetic polymer incompatible
with the polymer matrix of the acrylic sheet. Polyamide
threads or polypropylene threads are suitable, for
example. Preference 1s given to monofil threads, 1i.e.
monofilaments. The threads usually run horizontally in
the synthetic polymer sheet, since the sheets are
clamped laterally. Coherence in the event of fracture
is then particularly good. The threads are generally
laid parallel to one another. If desired or required,
two layers of threads can be introduced into the sheet,
and these then preferably run 1n two directions, an

angle of 90° between threads of different layers being
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particularly advantageous. This type of embodiment has

the external appearance of a woven mesh.

However, 1t 1is also possible to embed the threads in
such a way that at least one of the embedded threads
has a maximum deviation of 1 mm or more from a
theoretical straight line through the ends of the
thread. This positioning of the metal cables with some

degree of sag in the acrylic matrix leads under certain

circumstances to more advantageous behaviour when

sheets of the invention suitable as a noise barrier are
subjected to the relevant tests known to the person
skilled in the art from the appropriate standards.
Reference is made here to the positioning of the steel

cables i1n an arrangement with sag.

The orientation of the synthetic polymer threads may,
inter alia, be parallel to the metal filaments. In one
preferred embodiment, the threads composed of synthetic
polymer and the metal cables form an angle in the range
from 45° to 90°.

The sheets of the 1nvention are used as a noise
barrier, for example in multi-storey car parks, or else

towards the centre of built-up areas, on bridges.

The invention 1s 1llustrated i1n more detail below by an
example and a comparative example, but there is no
intention that the invention be restricted to this

example.
Example 1

To produce an acrylic sheet, a cell was formed from 2 x
3 m sheets of polished silicate glass with the aid of a
peripheral 20 mm gasket. Monofil polvamide threads with
a diameter of 2 mm were clamped parallel to one another
into this cell, each at a separation of 30 mm. At an

angle of 90° to the polyamide threads, polyamide-coated
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steel cables were 1nserted. The steel cables had a
modulus of elasticity of 10,000 kg/mm°, a tensile

strength of 170 kg and an ultimate tensile strength of
230 kg.

The cell was then filled with methyl methacrylate syrup
which comprised a free-radical-generating initiator.
The filled cell was placed in a water bath and the
syrup was cured by introduction of heat to give a sheet
of high-molecular-weight polymethyl methacrylate. The
chamber was horizontal during polymerisation. After
demoulding this gave a cast acrylic sheet of dimensions
about 2 x 3 m and thickness 20 mm, with embedded
polyamide-coated steel cables and polyamide threads.
The forces for extraction of the steel wire from the

matrix were greater than 100 N.

The resultant sheet was subjected to a pendulum test.
The principle o0f carrying out this test 1s that a
300 kg steel weight 1s raised to 2.64 metres and used
to break the sheet. The weight is composed of two butt-
welded cone frusta. The impact velocity was 7.2 m per

second, and the energy was 7776 joules.

Three sides o0f the sheets of dimensions 2 x 3 m were
installed into a steel frame structure. At each corner
of the sheet there 1s a hole at a distance of 15 cm
serving to receive the fixing system, i1.e. a steel
cable secured to the frame structure is used and 1is
passed through the four holes in the acrylic sheet.
This method of construction corresponds to the normal
installation of a transparent noise barrier. The side
of the sheet had been provided with a rubber profile.

The arrangement of the steel cables was horizontal.

The weight which impacts the acrylic sheet from a
height of 2.64 m was used to break the sheet. However,
it was significant that the impacter could not continue

1ts swing past the retainer, but was retained.
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Comparative Example 1

Example 1 was substantially repeated. Although the

5 steel cables used had the same mechanical properties,

they had no polyamide sheath.

In the pendulum test, the pendulum continued 1its swing,

and this acrylic sheet was therefore not capable of

10 serving as a retaining system.




CA 02471222 2008-02-12

- 18 -

WE CLAIM:

1. Sound-deadening retention system having at least one
transparent acrylic sheet which comprises at least one
embedded metal cable, wherein between the surface of the
metal cable and the transparent acrylic matrix there is, at

least in part, a synthetic polymer layer.

2. Retention system according to Claim 1, wherein the
synthetic polymer layer is incompatible with the acrylic

matrix of the sheet.

3. Retention system according to Claim 2, wherein the
synthetic polymer layer is selected from the group

consisting of: polyamide, polyester and polypropylene.

4 . Retention system according to any one of Claims 1-3 ,
wherein the thickness of the synthetic polymer layer is in

the range from 50 um to 1 mm.

5. Retention sgystem according to any one of Claims 1-4 ,
wherein the metal cable has an ultimate tensile strength in

the range from 1,000 N to 100,000 N.

6. Retention system according to any one of Claims 1-5 ,
wherein the metal cable has a modulus of elasticity in the

range from 50,000 N/mm® to 1,000,000 N/mm?
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7. Retention system according to any one of Claims 1-6,
wherein the metal cable has a diameter i1n the range from

0.6 mm to 3 mm.

8 . Retention system according to any one of Claims 1-7,

wherein the metal cable comprises iron.

9. Retention system according to Claim 7, wherein the

metal cable is composed of steel.

10. Retention system according to any one of Claims 1-9,

wherein the metal cable 1s a monofilament.

11. Retention system according to any one of claims 1 to

8, wherein the metal cable 1s a polyfilament.

12. Retention system according to any one of Claims 1-11,
wherein the synthetic polymer layer has been applied to the

metal cable.

13. Retention system according to any one of Claims 1-12,
wherein the synthetic polymer layer covers at least 80% of

the surface of the metal cable.

14. Retention system according to any one of Claims 1-13,
wherein the acrylic sheet comprises a plurality of metal

cables arranged parallel to one another.
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15. Retention system according to any one of Claims 1-14,
wherein the acrylic sheet also encompasses threads composed

of synthetic polymer.

16. Retention system according to Claim 15, wherein the
threads composed of synthetic polymer and the metal cables

form an angle 1in the range from 45°¢ to 90°.

17. Use of a retention system according to any one of

Claims 1 to 15 as a nolse barrier.
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