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ABSTRACT

The invention relates to a method for producing a floor covering, which floor covering
comprises a substantially web- or plate-type matrix of an elastomer material, said
matrix being provided with particles, the particles being constituted of a thermoplastic

elastomer and the particles being pre-treated by means of ionizing radiation.
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Floor covering comprising elastomeric material and

method for the production thereof

The invention relates to a floor covering, comprising an essentially sheet-shaped or
plate-shaped matrix made of an elastomeric material, wherein the matrix is provided

with particles.

Such a floor covering is known from German patent DE 198 48 137 B4. The floor
covering shown there is provided with particles in order to impart it with color, these
particles being scattered onto the base material that has been shaped into a sheet.
The particles consist of an unvulcanized rubber material. The subseqguent thermal
treatment softens the particles so that they are deformed through the effect of
mechanical forces. This gives rise to a homogeneous bonding of the particles.

The use of the unvulcanized rubber particles described above is thus especially weli-
suited for coloring a floor covering. However, they are not suitable to impart the floor
covering with a pattern in a prescribed form since the particles are deformed
irregularly within the scope of the subsequent mechanical and thermal treatment. In

order to give a floor covering a prescribed pattern, the particles can be made of an
already vulcanized rubber material. They are dimensionally stable, even during
subsequent mechanical and thermal process steps. Due to the high demands that
are made in terms of dimensional stability during the subsequent process steps,
however, the shape diversity on the one hand, and the material selection for the

particles on the other hand are limited.

The invention is based on the objective of putting forward a floor covering that

contains easily produced particles and that has a pattern in a prescribed form.
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In order to achieve the objective, the particles are made of a thermoplastic elastomer.
Thermoplastic elastomers (TPE) are plastics that, at room temperature, have
properties comparable to those of an elastomer and that, at high temperatures, have
properties comparable to those of a thermoplastic. As a result, an object made of
thermoplastic elastomer has a relatively low hardness and a rubber-like resilience at
room temperature. At high temperatures, the cross-linking points of the thermopiastic
elastomer are reversibly detached so that the material can be processed by means of
the methods commonly used in the thermoplastic industry, for example, injection
molding or extrusion, wherein the elastomeric properties are restored after the
material has cooled off. Thermoplastic elastomers are available in a wide range of
colors and particularly also in transparent form, wherein especially the use of a
transparent thermoplastic elastomer allows the production of a partially transparent
floor covering or else, if the particles are colored, of a partially translucent floor
covering. Here, it is especially advantageous that a transparent thermoplastic
elastomer can be made in a hardness that essentially corresponds to the hardness of
the vuicanized elastomeric material of the matrix. Thus, it is possible to produce an
layable floor covering that has similar properties over its entire surface area. In
contrast, a transparently configured vulcanizable elastomeric material usually has
only a low hardness, so that the particles are not as hard as the base material of the

matrix, as a result of which the floor covering would not have continuously uniform

properties throughout.

Preferably, the particles are pretreated by means of ionizing radiation. lonizing
radiation includes any kind of radiation that can remove electrons from atoms or
molecules, so that ions or molecule residues remain. These reactive particles react

during the pretreatment with the polymers of the thermoplastic elastomer in such a
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way that they at least partially irreversibly cross-link. This cross-linking occurs without
a cross-linking agent or vulcanization agent having to be added to the material. Due
to this at least partial cross-linking, the particles are dimensionally stable, even under
exposure to high temperatures, while retaining their elastomeric properties. Thus, the
particles retain their prescribed form, even under mechanical load and exposure to
high temperatures, for example, during vulcanization of the matrix. Thus, particles
can be produced in a wide variety of prescribed forms and admixed into the matrix.
Cross-linking by means of ionizing radiation is especially advantageous as it is to be
carried out without exposure to pressure or high temperatures, so that the particles

added for the cross-linking retain their form during the radiation and remain

dimensionally stable after the cross-linking.

The particles can be configured at least partially to be transparent. Particularly
thermoplastic elastomers are available in a wide range of colors and especially also
in transparent form, wherein especially the use of a transparent thermoplastic
elastomer allows the production of a partially transparent floor covering or, if the
particles are colored, of a partially translucent floor covering. Furthermore, the floor
covering can be made in such a way that it is translucent. Here, it is especially
advantageous that a transparent thermoplastic elastomer can be made in a hardness

that essentially corresponds to the hardness of the vulcanized elastomeric material of
the matrix. Thus, it is possible to produce a floor covering that has similar properties
over its entire surface area. In contrast, a transparently configured vulcanizable
elastomeric material always has lower hardness than the thermoplastic material so

that the floor covering does not have continuously uniform properties.

Furthermore, the transparently configured thermoplastic material can also be
provided with effect pigments. Effect pigments give the floor covering angle-
dependent variations in the color tone or gloss. They are usually made of metallic

particles that have specific optical properties. The effect of such pigments appears
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particularly clearly in transparent materials, wherein the pigments are especially

firmly incorporated into the matrix of the transparent thermoplastic material.

The elastomeric material of the matrix can be made of a thermoplastic elastomer or
of a rubber. Floor coverings made of such materials have advantageous properties of
use such as non-slip characteristics, impact sound insulation and low electrostatic
charging. Furthermore, the polymers can be selected in such a way that the floor
covering also has an advantageous, especially low-emission, fire behavior.
Advantageous materials for the matrix of the floor covering are nitrile butadiene
rubber (NBR), styrene butadiene rubber (SBR), butadiene rubber (BR), ethylene

propylene diene monomer rubber (EPDM), natural rubber (NR) and isoprene rubber

(IR).

The particles can be made from semi-finished products. For this purpose, the
thermoplastic elastomer undergoes a shaping process before being mixed into the
matrix. Advantageous shaping processes are injection molding and extrusion. These
methods can be used to produce particles in a wide variety of shapes. Possible
shapes are cylindrical sections with a round, circular ring-shaped, star-shaped or oval
cross sections. In order to produce the particles, injection molding is used to make
free forms, or else extrusion is used to make an extruded profile that can
subsequently be cut to the desired length. Preferably, the particles produced in this
manner undergo cross-linking by means of ionizing radiation so that they retain their

shape during the further processing in the matrix.

The elastomeric material of the matrix and the thermoplastic elastomer of the
particles preferably each have at least one matching monomer. The identical
monomers of the two components have good adhesive properties relative to each
other, resulting in an especially good adhesion of the particles in the métrix. The

adhesion can be improved even further by using an adhesion promoter.
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Advantageous material combinations are TPEs containing styrene, wherein the
elastomeric material of the matrix likewise contains styrene and TPE containing
butadiene, wherein the elastomeric material of the matrix likewise contains
butadiene. TPEs containing styrene include, for example, styrene butadiene block
copolymer (SBS), hydrogenated styrene butadiene block copolymer (SEBS), styrene
isoprene block copolymer (SIS), hydrogenated styrene isoprene block copolymer
(SEBS). Here, the SBS and the SEBS have a styrene monomer as well as, at least In
part, butadiene monomers. Thus, particles from this TPE are also advantageously

suitable for use in a matrix that contains butadiene monomers.

When a thermoplastic elastomer is used, the materials of the matrix and of the
particles should preferably be coordinated with each other in such a way that they
have likewise matching or at least chemically similar monomers in order to achieve

the best possible compatibility of the materials with each other.

With the method according to the invention for producing a floor covering, first of all,
particles are made from a thermoplastic elastomer and subsequently treated with
ionizing radiation, and the particles pretreated in this manner are mixed into an
elastomeric material that is subsequently further processed into a sheet-shaped or
plate-shaped matrix. Due to ionizing radiation the thermoplastic elastomer is at least
partial cross-linked. The particles pretreated in this manner are also dimensionally
stable, even under exposure to temperatures of more than 160°C and a pressure of
up to 200 bar. As a result, the particles admixed into the matrix retain their shape,
even during the process steps that are typical for the production of a floor covering,
comprising mechanical processes such as mixing, calandering and extrusion as well
as thermal treatments such as preheating and vulcanization. As a result, patterned

floor coverings can be produced, wherein the pattern of the floor covering is

prescribed by the shaping of the particles.
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The treatment with ionizing radiation can comprise radiation with (3 and/or y rays.
These rays are especially energy-rich and penetrate deep into the material. A
radiation treatment with a radiation dose of at least 150 kGy has proven to be
advantageous. Such a radiation dose brings about significant cross-linking. The

treatment takes place without exposure to pressure or high temperatures.

The particles can be made from a semi-finished product. The semi-finished product
can be produced by means of the methods generally known from the processing of
thermoplastic materials such as injection molding or extrusion. These semi-finished
products are subsequently cut, if applicable, and are cross-linked by means of a
radiation treatment. The above-mentioned methods allow the production of semi-

finished products in a wide variety of shapes so that a floor covering with different

patterns can be produced.

Several embodiments of the floor covering according to the invention are explained In

greater detail below.

By way of example, Figure 1 shows a floor covering with a matrix of elastomeric
material that is provided with particles made of cross-linked thermoplastic elastomer.
The particles are made from semi-finished products and available in a wide variety of
forms. Merely by way of an example, the figure shows a floor covering containing
particles having circular, annular, half-moon-shaped and star-shaped cross sections.
The particles can differ from the matrix in terms of color, or eise they can be

configured to be transparent, so that the floor covering is partially transiucent.

Figure 2 shows a floor covering according to Figure 1, wherein the patrticles in this
embodiment are configured in the form of bands and strings. Figure 2 also shows the

arrangement of the particles in the form of strips and as a random spaghetti pattern.
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Example 1

The floor covering consists of a plate-shaped matrix made of elastomeric material; in
this embodiment, it is made of styrene butadiene rubber (SBR). The matrix is
provided with transparent particles of a thermoplastic elastomer; in this embodiment,
it is made of a styrene butadiene block copolymer (SBS). In order to produce the
particles, first of all, an extruded profile was produced by means of extrusion as a
semi-finished product that was subsequently cut to size. This gave rise to particles
with a prescribed profile in a prescribed length. These particles were exposed to an
ionizing y radiation source at a radiation dose of 150 kGy, leading to a cross-linking
of the thermoplastic elastomer. The particles cross-linked in this manner were added
to the elastomeric material, subsequently the elastomeric material was mixed with the
particles, shaped into a sheet by means of calanders, and subjected to a thermal
treatment at 160°C in order to vulcanize the SBR. During the mixing process, a high
energy input in the range of 4 kW/kg of the mixture was applied to the raw compouna
containing the elastomeric material and the thermoplastic elastomer. This mechanical
energy input is ultimately converted into heat due to severe shear stress, a process In
which the particles remain stable. An advantageous effect of the mixing procedure Is
the particularly homogeneous distribution of the particles in the matrix and thus

particularly homogeneous material properties of the floor covering. During this

mechanical and thermal treatment, the particles will have remained dimensionally
stable. Due to the matching monomer, namely, styrene, the particles are firmly
incorporated into the matrix of the floor covering. Here, the particles reach all the way

to the surface of the floor covering so that the particles form a prescribed pattern on

the floor covering.

Example 2
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After the mixing step, the floor covering described in Example 1 is shaped into a
sheet with a double layer thickness and subsequently split by means of a circular
blade into two sheets having the same thickness. After the floor covering has been
laid, the surfaces created by the splitting form the sides facing away from the floor.
Due to the splitting, the particles clearly come to the fore on the newly created
surface; this is especially advantageous when the particles are at least partially
covered on the surfaces of the unsplit sheet due to the material of the matrix having
overflowed during the calandering process. The translucent effect of the particles is
very evident, particularly when transparent particles are used. This effect can be

improved even further by grinding the two backs of the floor covering.

A floor covering system, comprising a floor covering according to the invention with
transparent particles and a translucent adhesive, preferably an acrylate adhesive,
especially a cyanoacrylate adhesive, exhibits an especially attractive effect in

conjunction with illumination coming from the floor, that Is to say, from the back.

Example 3

The floor covering consists of a plate-shaped matrix made of an elastomeric material;
in this embodiment, it is made of nitrile butadiene rubber (NBR). The matrix is
provided with particles of different colors made of a thermoplastic elastomer; in this
embodiment, it is made of styrene butadiene block copolymer (SBS). In order to
produce the particles, first of all, a flat layer was made as the semi-finished product,
which was subsequently shredded to form particles. These particles were exposed to
an ionizing y radiation source at a radiation dose of 150 kGy, leading to a cross-
linking of the thermoplastic elastomer. In order to produce the matrix, the elastomeric
material was mixed and shaped into a sheet using calanders. The particles were
scattered onto the so formed sheet and the sheet with the particles scattered onto

was subsequently vulcanized. During the scattering step, it is advantageous that
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relatively few particles are needed to obtain an attractive surface. Subsequently, the
sheet underwent a thermal treatment at 160°C in order to vulcanize the SBR. During
this mechanical and thermal treatment, the particles remained dimensionally stable.
Due to the matching monomer, namely, styrene, the particles are firmly incorporated
into the matrix of the floor covering. Here, the particles reach all the way to the

surface of the floor covering so that the particles form a prescribed pattern on the

floor covering.

The following table shows material combinations according to the invention made of
elastomeric materials and thermoplastic elastomers for the production of a floor

covering according to the invention:

nitrile b'utadiene rubber | SBS (styrene

(NBR) butadiene block
copolymer)
‘;tyrene butadiene SBS
rubber (SBR)
| SBR o SEBS (hydrogenated
SBS)
SBR SIS (styrene isoprene

block copolymer)

SBR SEBS o
L e i

 butadiene rubber (BR) | SBS

bR At A s

| ethylene propylene SEBS

diene monomer rubber
(EPDM)

e




CA 02808740 2013-02-19

10
' natural rubber (NR) - STS B
. ey | A ]
iIsoprene rubber (IR) SIS
—

When a matrix of thermoplastic elastomer is selected, the material combinations

according to the invention likewise have preferably matching monomers.
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CLAIMS:

1. A floor covering, comprising an essentially sheet-shaped or plate-shaped matrix
made of an elastomeric material, wherein the matrix is provided with particles, wherein
the particles are made of a thermoplastic elastomer and the particles are pretreated by

means of ionizing radiation.

2. The floor covering according to claim 1, characterized in that the elastomeric

material of the matrix is made of a thermoplastic elastomer or of a rubber.

3. The floor covering according to claim 1 or 2, characterized in that the particles

are made from semi-finished products.

4 The floor covering according to any one of claims 1 to 3, characterized in that the

particles are configured to be at ieast partially transparent.

5. The floor covering according to any one of claims 1 to 4, characterized in that the
elastomeric material of the matrix and the thermoplastic elastomer of the particles each

have at least one matching monomer.

6. A method for producing a floor covering according to any one of claims 1 to 5,

wherein first of all, particles are made of a thermoplastic elastomer and subsequently
treated with ionizing radiation, and the particles pretreated in this manner are mixed into
an elastomeric material that is subsequently further processed into a sheet-shaped or

plate-shaped matrix.

7. The method according to claim 6, characterized in that the treatment of the
particies with ionizing radiation is carried out in such a way that the particles retain

dimensional stability during the further processing with the elastomeric material to form

a floor covering.
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8. The method according to claim 6 or 7, characterized in that the treatment with

ionizing radiation involves irradiation with 8 and/or vy rays.

9. The method according to any one of claims 6 to 8, characterized in that the

further treatment comprises mechanical shaping processes and/or a thermal treatment.

10.  The method according to any one of claims 6 to 9, characterized in that the

particles are made of a semi-finished product.

11. A floor covering system, comprising a floor covering according to any one of
claims 1 to 5, wherein the particles are especially configured at least partially to be
transparent, wherein the floor covering can be glued onto a floor with a transparent

adhesive.

12.  The system according to claim 11, wherein the adhesive is an acrylate adhesive.
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Fig. 1
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