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Description

[0001] The presentinventionrelates to a plastics gran-
ule to be used as infill for synthetic turfs. as disclosed in,
for example, EP 1 158 099 A.

[0002] As it is known, playing fields made of artificial
grass have become increasingly widespread in recent
years.

[0003] The reasons for this growth include the lower
maintenance of the field with respect to natural-grass
fields, the greater uniformity of the surface, and the pos-
sibility to use the field also in winter periods and indoors.
[0004] Artificial grass surfaces are usually formed by
layers of heavy materials (sand, mineral fillers) on textile
substrates tufted with polyolefin fibers capable of imitat-
ing natural grass.

[0005] These heavy materials are designed to support
the tufted fibers laterally.

[0006] However,ithasbeen noted thatthe use of these
heavy materials is not ideal for imitating natural turf.
[0007] These heavy materials in fact give the synthetic
surface a low elastic response, which in the long term is
traumatizing for the athletes who run on it.

[0008] Moreover, such heavy materials are highly
abrasive in case of falls onto the synthetic turf, causing
unpleasant skin injuries to the athlete.

[0009] In order to overcome these problems, alterna-
tive filler materials in granular form have been studied,
and the predominant orientation is toward the use of pol-
ymeric materials.

[0010] It has been understood that physical factors
such as the apparent density and physical shape of the
granule, in addition to the chemical composition of the
material, also contribute to achieving the elasticity char-
acteristics sought for the artificial turf.

[0011] These two factors, apparent density and phys-
ical shape, are substantially linked to each other, since
apparent density is influenced by the physical shape of
the granule.

[0012] Apparent density, in combination with the elas-
tic properties of the material, contributes to define the
elastic response of the turf.

[0013] The value of this elastic response is a funda-
mental factor for approval of the turf by sports federations.
[0014] The chemical composition of the material is an
important factor in the production of such granules.
[0015] Solutions are in fact known which have irregu-
larly shaped granules constituted by a polymeric material
with the addition of inorganic fillers.

[0016] Due to theirirregular shape and chemical com-
position, such granules, owing to the abrasive mechan-
ical action caused by the treading of athletes, form fine
dust, which spreads into the surrounding environment,
with obvious environmental damage and physiological
damage for the athletes who inhale it.

[0017] It has thus been understood from these expe-
riences that the granules must have a certain resistance
to abrasion.
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[0018] Two great groups of materials are currently
used to provide such granules: cross-linked materials
(e.g., vulcanized rubber) and thermoplastic materials
(e.g., PVC, SBS copolymers, SEBS, SEPS, elastomer-
ized polyolefins, thermoplastic polyurethanes).

[0019] Cross-linked materials are preferred due to their
low cost, but because of their particularity they have the
drawback of being substantiallyimpossible to recycle and
the drawback of low flexibility in formulation, since they
are subjected to the constraints imposed by the cross-
linking process.

[0020] Generally, the granules derived from these
cross-linked materials are obtained by milling (for exam-
ple recycled tires) and particle size selection.

[0021] Due to their chemical and physical characteris-
tics, even with an irregular shape, the granules produced
with cross-linked materials do not form dust.

[0022] Thermoplastic materials have higher costs than
cross-linked materials, but are entirely recyclable and al-
low considerable flexibility in formulation, so as to be able
to select chemical and physical characteristics that are
suitable for the application.

[0023] However, the thermoplastic granules used, due
to the extrusion processes by means of which they are
provided, lead to a regular form factor; the typical shape
of these granules is in fact cylindrical or spheroidal.
[0024] A regular cylindrical or spheroidal form factor
leads to high apparent densities and at the same time
causes the turf that contains such granules to be slippery,
since the granules tend to flow over each other.

[0025] The aim of the present invention is to provide a
plastics granule to be used as infill for synthetic turfs
which solves the drawbacks observed in the use of known
types of granule.

[0026] Within this aim, an object of the present inven-
tion is to provide a plastics granule to be used as infill for
synthetic turfs which allows to avoid slipping phenomena
due to the shape of the granules.

[0027] Anotherobjectof the presentinvention is to pro-
vide a plastics granule to be used as infill for synthetic
turfs which leads to an increase in the elasticity of the
turf with respect to the elasticity provided by known types
of granule.

[0028] Anotherobjectof the presentinvention is to pro-
vide a plastics granule adapted to be used as infill for
synthetic turfs which has lower specific gravities than
known granules.

[0029] Anotherobjectof the presentinvention is to pro-
vide a plastics granule to be used as infill for synthetic
turfs which can be recycled.

[0030] A further object of the present invention is to
provide a plastics granule to be used as infill for synthetic
turfs which is cheap and simple.

[0031] This aim and these and other objects, which will
become better apparent hereinafter, are achieved by a
plastics granule to be used as infill for synthetic turfs,
characterized in that it is constituted by a central core
from which a plurality of appendages protrudes mono-
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lithically, wherein said appendages are adapted to be
arranged, once a necessary quantity of said granules
has been spread on a synthetic turf, substantially within
the interspaces formed between the appendages of ad-
jacent granules and said appendages tapper from the
free end toward the central cove

[0032] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of a preferred but not exclusive em-
bodiment thereof, illustrated by way of non-limiting ex-
ample in the accompanying drawings, wherein:

Figure 1 is a transverse sectional view of a granule
according to the invention;

Figure 2 is a schematic view of a surface distribution
of granules according to the invention;

[0033] With reference to Figures 1 and 2, a plastics
granule to be used as infill for synthetic turfs according
to the invention is generally designated by the reference
numeral 10.

[0034] The granule 10 is constituted by a central core
11, from which a plurality of appendages 12 protrude
monolithically.

[0035] The appendages 12 are adapted to be ar-
ranged, once a necessary amount of the granules 10 has
been distributed on a synthetic turf, substantially within
interspaces formed between the appendages of adjacent
granules, as shown schematically in Figure 2.

[0036] The purpose of the appendages 12 is to in-
crease the surface of contact among adjacent granules
so as to increase the friction effect among said granules
and provide hindrances to the rolling of said granules
over each other, consequently reducing the overall slip-
periness of the turf with the deposited granules.

[0037] According to what has been described, it is ev-
ident that the shape and number of the appendages may
vary according to the particular requirements and needs.
[0038] Figure 1 illustrates an embodiment 10, in which
four appendages 12 protrude from the central core 11
and taper from the free end toward the central core 11,
for example because the free ends are cambered.
[0039] The direction of longitudinal extension also may
be different according to requirements. In the examples
described so far, the direction of longitudinal extension
from the core is substantially rectilinear, but it can also
be for example curved.

[0040] It should be noted that the apparent density of
a granule thus shaped is lower, since with respect to a
cylindrical or spherical shape the packing of the granules
is lower.

[0041] The elastic response is consequently in-
creased, also reducing the specific gravities of said gran-
ules.

[0042] Advantageously, the granules according to the
invention are preferably made of elastomerized thermo-
plastic polyurethane, as disclosed and claimed in EP 1
647 577 A, filed in the name of this same Applicant on
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30 September 2005.

[0043] In particular, the elastomerized thermoplastic
polyurethane that forms the granules is ester- and/or
ether-based.

[0044] Advantageously, the thermoplastic poly-
urethane that forms the granule can be of the expanded
type.

[0045] In its preferred formulation, each granule com-
prises the following materials:

- ester- and/or ether-based polyurethane in an
amount between 10 and 70% by weight of the com-
pound,

- styrene-based compatibilized elastomerizing deriv-
atives, in an amount between 5 and 20% by weight
of the compound,

- mineralfillers in an amount between 10 and 60% by
weight of the compound,

- process oil in an amount between 2 and 10% by
weight of the compound,

- exothermic and/or endothermic physical and/or
chemical expanding agents, inamounts between 0.2
and 4% by weight of the compound,

- thermal stabilization additives,

- oxidative stabilization additives,

- colors.

[0046] The apparent density of the granule is com-
prised between 0.40 g/ml and 0.80 g/ml.

[0047] The use of thermoplastic material to provide the
granule according to the invention allows to manufacture
the granule conveniently by extrusion and cutting.
[0048] In practice it has been found that the invention
thus described solves the drawbacks noted by the use
of known types of granule as infill for synthetic turfs.
[0049] In particular, the present invention provides a
plastics granule to be used as infill for synthetic turfs
which has such a shape as to avoid the slipping of the
granules over each other when treaded upon, with evi-
dent problems of stability also for the athletes who use
the synthetic turf.

[0050] This has been achieved by giving the granule
a shape which has appendages which are arranged be-
tween appendages of adjacent granules, increasing as
a whole the aggregation power of the mass of said gran-
ules.

[0051] Advantageously,the granules are made of ther-
moplastic material, which allows easy shaping of the
granule by extrusion, at the same time achieving the goal
of recyclability of the granules.

[0052] The apparent density is also lower, with respect
to known granules, owing to the greater space occupa-
tion of said granules and owing to the material used; in
this manner, the elasticresponse of the turf has also been
increased.

[0053] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; all the details
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may further be replaced with other technically equivalent
elements.

[0054] In practice, the materials employed, so long as
they are compatible with the specific use, as well as the
dimensions, may be any according to requirements and
to the state of the art.

[0055] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A plastics granule to be used as infill for synthetic
turfs, characterized in that itis constituted by a cen-
tral core (11) from which a plurality of appendages
(12) protrude monolithically, said appendages being
adapted to be arranged, once a necessary quantity
of said granules (10) has been spread on a synthetic
turf, substantially within the interspaces formed be-
tween the appendages (12) of adjacent granules
(10), wherein said appendages (12) taper from the
free end toward the central core (11).

2. The granule according to claim 1, characterized in
that the direction of longitudinal extension of said
appendages (12) from the central core (11) is sub-
stantially rectilinear.

3. The granule according to one of the preceding
claims, characterized in that the direction of longi-
tudinal extension of said appendages (12) from the
central core (11) is substantially curved.

4. The granule according to one of the preceding
claims, characterized in that it is made of elas-
tomerized thermoplastic polyurethane and has an
apparent density comprised between 0.40 g/ml and
0.80 g/ml.

5. The granule according to claim 4, characterized in
that said elastomerized thermoplastic polyurethane
is ester- and/or ether-based.

6. Thegranule accordingto claim4 or 5, characterized
in that said thermoplastic polyurethane is expanded.

7. Thegranule according to one or more of the preced-
ing claims, characterized in that it comprises the
following materials:

- ester- and/or ether-based polyurethane ac-
cording to the preceding claims, in an amount
between 10 and 70% by weight of the com-
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pound,

- styrene-based compatibilized elastomerizing
derivatives, in an amount between 5 and 20%
by weight of the compound,

- mineral fillers in an amount between 10 and
60% by weight of the compound.

8. The granule according to claim 7, characterized in
that it also comprises one or more of the following
components:

- process oil in an amount between 2 and 10%
by weight of the compound,

- exothermic and/or endothermic physical
and/or chemical expanding agents, in amounts
between 0.2% and 4% by weight of the com-
pound,

- thermal stabilization additives,

- oxidative stabilization additives,

- colors.

Patentanspriiche

1. Kunststoffgranulat zur Verwendung als Fullung fir
synthetische Rasendecken, dadurch gekenn-
zeichnet, dass es von einem mittigen Kern (11) ge-
bildet ist, von dem eine Vielzahl von Fortsatzen (12)
monolithisch vorspringen, wobei die Fortsatze dazu
ausgebildet sind, innerhalb der von Fortsatzen (12)
benachbarter Kérnchen (10) gebildeter Zwischen-
rdume angeordnet zu sein, sobald eine bendtigte
Menge der Kérnchen (10) auf einen Kunstrasen ver-
breitet worden ist, wobei sich die Fortsatze (12) vom
freien Ende zum mittigen Kern (11) hin verjlingen.

2. Granulat nach Anspruch 1, dadurch gekennzeich-
net, dass die Richtung der Langserstreckung der
Fortsatze (12) von dem mittigen Kern (11) aus weit-
gehend geradlinig verlauft.

3. Granulat nach einem der vorstehenden Anspriiche,
dadurch gekennzeichnet, dass die Richtung der
Langserstreckung der Fortsatze (12) von dem mitti-
gen Kern (11) aus weitgehend gekrimmt verlauft.

4. Granulat nach einem der vorstehenden Anspriiche,
dadurch gekennzeichnet, dass es aus einem ela-
stomeren thermoplastischen Polyurethan gebildet
ist und eine Rohdichte aufweistim Bereich zwischen
0.40 g/ml und 0.80 g/ml.

5. Granulat nach Anspruch 4, dadurch gekennzeich-
net, dass das elastomere thermoplastische Polyu-
rethan Ester- und/oder Ester-basiert ist.

6. Granulatnach Anspruch 4 oder 5, dadurch gekenn-
zeichnet, dass das thermoplastische Polyurethan
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expandiert ist.

Granulat nach einem oder mehreren der vorstehen-
den Anspriiche, dadurch gekennzeichnet, dass es
die folgenden Werkstoffe aufweist:

- Ester- und/oder Ester-basiertes Polyurethan
nach den vorstehenden Anspriichen in einer
Menge zwischen 10 und 70 Gewichtsprozent
der Zusammensetzung,

- Styrol-basierte kompatibilisierte Elastome-
Charakter verleihende Derivate in einer Menge
zwischen 5und 20 Gewichtsprozent der Zusam-
mensetzung,

- mineralische Flillstoffe in einer Menge zwi-
schen 10 und 60 Gewichtsprozent der Zusam-
mensetzung.

Granulat nach Anspruch 7, dadurch gekennzeich-
net, dass es auch einen oder mehrere derfolgenden
Bestandteile aufweist:

-Weichmacherdlin einer Menge zwischen 2 und
10 Gewichtsprozent der Zusammensetzung,

- exothermische und/oder endothermische phy-
sikalische und/oder chemische expandierende
Mittel, in Mengen zwischen 0.2 und 4 Gewichts-
prozent der Zusammensetzung

- thermische Stabilisierungsadditive

- oxidative Stabilisierungsadditive

- Farbstoffe.

Revendications

Granule en matiére plastique appropriée a une uti-
lisation comme remplissage de gazons turfs synthé-
tiques, caractérisée en ce qu’elle est constituée par
un noyau central (11) depuis lequel fait saillie de fa-
con monolithique une pluralité d’appendices (12),
lesdits appendices étant adaptés, une fois une quan-
tité desdites granules (10) nécessaire épandue sur
un gazon synthétique, a étre disposés essentielle-
ment a l'intérieur des intervalles formés entre les ap-
pendices (12) de granules adjacentes (10), lesdits
appendices (12) s’effilant depuis I'extrémité libre
vers le noyau central (11).

Granule suivant la revendication 1, caractérisée en
ce que la direction d’extension longitudinale desdits
appendices (12) depuis le noyau central (11) est es-
sentiellement rectiligne.

Granule suivant une quelconque des revendications
précédentes, caractérisée en ce que la direction
d’extension longitudinale desdits appendices (12)
depuis le noyau central (11) est essentiellement
courbée.
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4.

8.

Granule suivant une quelconque des revendications
précédentes, caractérisée en ce qu’elle est réali-
sée en polyuréthane thermoplastique élastomérisée
et présente une densité apparente comprise entre
0.40 g/ml et 0.80 g/ml.

Granule suivant la revendication 4, caractérisée en
ce que ladite polyuréthane thermoplastique est a
base d’ester et/ou d’éther.

Granule suivant la revendication 4 ou 5, caractéri-
sée en ce que ladite polyuréthane est expansée.

Granule suivant une ou plusieurs des revendications
précédentes, caractérisée en ce qu’elle comprend
les matériaux suivants :

- polyuréthane a base d’ester et/ou d’éther sui-
vant les revendications précédentes dans une
quantité allant de 10 a 70% par poids du com-
posé,

- dérivatifs élastomérisants compatibilisés a ba-
se de styréne dans une quantité allant de 5 a
20% par poids du compose,

- des matiéres de charge minérales dans une
quantité allant de 10 a 60% par poids du com-
posé.

Granule suivant la revendication 7, caractérisée en
ce qu’elle comprend également une ou plusieurs
des composants suivants :

huile a usiner dans une quantité allant de 2 a
10% en poids du composeé,

agents gonflants physiques et/ou chimiques
exothermiques et/ou endothermiques dans des
quantités allant de 0,2% a 4% par poids du com-
posé,

agents stabilisateurs thermiques,

agents stabilisateurs oxydants,

colorants.
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