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(54)  Artificial turf for landscape and sports

(57)  The present invention seeks to provide artificial
turf (10) that imitates more closely the root zone, the vol-
ume effect, and density of natural grass and that has an
improved wear and drainage property. An artificial turf
(10) adapted for use in landscape and sports applications
comprises a mechanically bounded layer of fibers (20)
formed as a non-woven matting made of one or more

natural and/or synthetic fibers. A plurality of tufts (40) of
pileyarn (41)isinserted through the mechanically bound-
ed layer of fibers (20). A backing (30) is applied at the
backside of the mechanically bounded layer of fibers (20)
enhancing anchoring the tufts (40) to the mechanically
bounded layer of fibers (20).
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Description
Field of the Invention

[0001] The present invention relates to surfaces sim-
ulating natural grass and, more specifically, to artificial
turf imitating the volume effect and density of natural
grass and manufacturing such turf.

Background of the Invention

[0002] Artificial turf, also often referred to as synthetic
grass, is a surface of synthetic fibers made to look like
natural grass. Itis most often used in sports applications.
However, it is now being used on residential lawns and
landscaping as well. Artificial turf stands up to heavy use
and requires no irrigation or trimming. Domed, covered,
and partially covered stadiums may require artificial turf
because of the difficulty of getting grass enough sunlight
to stay healthy. But, artificial turfs currently available still
fail to provide the excellent shock absorbing properties
of natural grass surfaces and also fall short in mimicking
the volume effect of natural grass.

[0003] Today’s generation artificial turfs are typically
made from UV-enhanced polypropylene fiber or polyeth-
ylene fiber that is tufted into a woven synthetic primary
backing that receives a secondary backing in form of a
coating or laminate on the opposite side of the face fibers
to give the turf dimensional stability and to aid fiber bind-
ing.

[0004] When installed, the turf's face (i.e., the grass
"blades") is generally given a layer of sand to augment
water drainage and/or a layer of cryogenic rubber gran-
ules to help keeping the tufts more vertically oriented and
to provide shock-absorbency. The infill typically provides
ballast and structure for the artificial turf, helping the fibers
to stand and to provide a "cushion" effect when stepping
over the turf. This protects the roots of the tuft fibers.
[0005] Currently, non-infill artificial turf refers to those
artificial turf models with short pile height, narrow gauge
(distance between rows), and high stitch rate. Artificial
turfs that are used without such infill are typically made
from shorter, denser polyethylene fibers that include
even shorter crimped fibers to keep the tufts resembling
grass blades upright. Some non-infill systems provide an
underlay under the turf to provide cushioning.

[0006] Due to an everincreasing number of residential
and commercial applications of artificial turf, artificial turf
with improved properties that more and more resemble
natural grass is sought after, as illustrated in the following
examples.

[0007] GB 1,154,842 discloses raised tufted, bonded
fibrous structures. A fibrous web of desired weight and
structure was placed on top of another such web and the
assembled fibrous structure then needle punched in a
conventional single bed needle loom. On passage
through the needle loom, fibres from one fibrous web are
carried by the needles through the other fibrous web as
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the foundation layer and the needle penetration is con-
trolled so as to ensure that the aligned fibres pass through
the foundation layer and project beyond its surface as
fibre tufts.

[0008] WO 2001/37657 A1 discloses a vertically drain-
ing, rubberfilled synthetic turf. The vertically draining syn-
thetic turf comprises a porous geotextile membrane po-
sitioned between an open graded aggregate layer and a
sand layer. The synthetic turf also includes a pile fabric
comprising a plurality of pile elements tufted to a woven
or non-woven backing above the open graded aggregate
layer. An infill layer consisting of resilient particles, pref-
erably a mixture of high and low density rubber, is inter-
spersed among the pile elements of the pile fabric. The
backing layer may be solely a non-woven, in a single
layer or in multiple layers. A suitable non-woven, dimen-
sionally stable material is a polyester/nylon blend, spun-
bound, non-woven material.

[0009] WO 2012/125513 A1 discloses a synthetic
ground cover system for erosion control to be placed atop
the ground, which includes a synthetic grass comprising
a composite of one or more geo- textiles tufted with syn-
thetic yarns. The synthetic ground cover also includes a
sand/soil infill ballast applied to the synthetic grass and
a binding agent applied to the sand/soil infill to stabilize
the sand/soil infill against high velocity water shear forc-
es. The system includes a synthetic turf which includes
a backing and synthetic turf blades secured to the back-
ing. The synthetic grass blades are tufted into the sub-
strate or backing comprising a synthetic woven or non-
woven fabric. The backing can be a single ply backing
or can be a multi-ply backing, as desired. A filter can be
secured to the substrate to reinforce the substrate and
better secure the synthetic grass blades. Preferably, the
at least one filter fabric may also comprise non-woven
synthetic fabric.

[0010] As more artificial turf and less natural grass is
used to cover the ground for an increasing number of
applications, it is increasingly important to provide artifi-
cial turf that is eco-friendly.

Summary of the Invention

[0011] From the foregoing, it can be seen that there is
a need for artificial turf that resembles more closely nat-
ural grass.

[0012] The presentinvention seeks to provide artificial
turf for landscape and sports applications that imitates
more closely the root zone, the volume effect, and density
of natural grass and that has animproved wear and drain-
age property.

[0013] It is an advantage of embodiments of the
present invention to provide the artificial turf with a me-
chanically bounded layer of fibers functioning as the root
zone of natural grass that assists the pile yarn of the tufts
to stand and that protects the bending points of the tufts
such that the application of an infill can be eliminated.
The mechanically bounded layer of fibers allows moving
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of the fiber so that compaction of the surface, thus hard-
ening of the surface will be extensively be reduced.
[0014] It is another advantage of embodiments of the
present invention that the artificial turf can be made from
materials that are entirely recyclable thereby reducing
the amount of waste that presently has to be disposed
of in landfills.

[0015] It is still another advantage of embodiments of
the present invention to enable surface water to drain
easily in all directions to the ground underneath the in-
stalled artificial turf.

[0016] It is yet another advantage of embodiments of
the present invention to provide artificial turf with a me-
chanically bounded layer of fibers for equalizing for un-
even/rocky soils.

[0017] It is yet another advantage of embodiments of
the present invention to provide artificial turf with a me-
chanically bounded layer of fibers that has shock absorb-
ing properties and, thus, contributes to a more natural
feeling of the artificial turf.

[0018] Accordingtoan aspect of the presentinvention,
an artificial turf adapted for use in landscape and sports
applications comprises a mechanically bounded layer of
fibers made of one or more natural and/or syntheticfibers.
Pile yarn is inserted through the mechanically bounded
layer of fibers, the pile yarn being anchored to the me-
chanically bounded layer of fibers. The mechanically
bounded layer of fibers has a density that decreases from
the bottom to the top of the mechanically bounded layer
of fibers.

[0019] By providing a mechanically bounded layer of
fibers formed as a non-woven matting, surface water can
drain easily to the soil underneath the artificial turf once
installed. As a result, the artificial turf in accordance with
advantageous embodiments of the present invention
dries quickly provided drainage of the subsoil. By using
a mixture of natural and, therefore, moisture absorbent
fibers and synthetic fibers, the water holding capacity of
the artificial turf can be improved compared to known
prior art products.

[0020] According to preferred embodiments of the
present invention, decrease in density occurs at a con-
stant rate. As a result, the layer provides structural sup-
port for the tufts and shock-absorbance to contribute to
a more natural feeling of the artificial turf.

[0021] According to preferred embodiments of the
presentinvention, the mechanically bounded layer of fib-
ers includes a lower layer and a upper layer, the lower
layer being positioned at the bottom of the mechanically
bounded layer of fibers and the upper layer being posi-
tioned on top of the lower layer, and the upper layer hav-
ing a higher fiber coarseness than the lower layer.
[0022] The terms "upper" and "top", on the one hand,
and "lower" and "bottom", on the other hand, are used
herein to designate sides or portions of the artificial turf
with reference to their relative positioning when the turf
is deployed for normal use on a ground surface. Thus,
"upper" and "top" refer to portions at or near the side from
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which free ends of the tufts stick out; and "lower" and
"bottom" refer to portions at or near the opposite side.
[0023] This embodiment also provides structural sup-
port for the tufts and shock-absorbance to contribute to
a natural feeling of the artificial turf, while allowing an
efficient manufacturing process starting from two homo-
geneous non-woven mats having different fiber coarse-
ness.

[0024] According to preferred embodiments of the
presentinvention, the lower layer provides structural sup-
port for the pile yarn.

[0025] According to preferred embodiments of the
present invention, the upper layer acts as a shock-ab-
sorbing layer and contributes to a natural feeling of the
artificial turf.

[0026] According to preferred embodiments of the
present invention, the lower layer is formed by fibers that
are more flexible and form a denser structure than fibers
forming the upper layer, the fibers of the lower layer hav-
ing a smaller linear mass density than fibers forming the
upper layer.

[0027] According to preferred embodiments of the
present invention, the fibers of the lower layer have a
linear mass density inthe range of about 3,3 dtex to about
110 dtex.

[0028] According to preferred embodiments of the
present invention, wherein the fibers of the upper layer
have a linear mass density in the range of about 11 dtex
to about 600 dtex.

[0029] According to preferred embodiments of the
present invention, the upper layer is thicker and has a
higher fiber coarseness than the lower layer.

[0030] According to preferred embodiments of the
presentinvention, fillyarn is created on the upper surface
of the upper layer through velour needle-punching, the
fill yarn giving the upper surface of the upper layer a ve-
lour-like appearance, thereby imitating the root zone of
natural grass, providing cushioning, and assisting the pile
yarn of the tufts to stand. By velour-needle punching the
upper surface of the upper layer, the surface is given a
fluffy structure that provides cushioning. Since thefill yarn
assists the pile yarn to stand, no infill, as often used in
the known prior art is needed with the artificial turf in
accordance with advantageous embodiments of the
present invention.

[0031] According to preferred embodiments of the
present invention, the mechanically bounded layer of fib-
ers is manufactured as a single fabric or as two separate
fabrics that are joined together.

[0032] According to preferred embodiments of the
present invention, the mechanically bounded layer of fib-
ers is formed by needle-punching.

[0033] According to preferred embodiments of the
present invention, the mechanically bounded layer of fib-
ers consists of up to eight different types of fibers.
[0034] According to preferred embodiments of the
present invention, the mechanically bounded layer of fib-
ers, the pile yarn, and a backing anchoring the pile yarn
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to the mechanically bounded layer of fibers are made of
eco-friendly materials that are 100% recyclable by being
mechanically deconstructable. Itis furthermore advanta-
geous to choose a homogenous polymer composition for
all elements of the inventive artificial turf to support the
recyclability.

[0035] Accordingtoan aspect of the presentinvention,
a method for manufacturing artificial turf for use in land-
scape and sports applications comprises the steps of:
forming by needle-punching a mechanically bounded
layer of fibers having a density that decreases from the
bottom to the top of the mechanically bounded layer of
fibers; creating fill yarn extending the upper surface of
the mechanically bounded layer of fibers through velour
needle-punching, thereby giving the upper surface of the
mechanically bounded layer of fibers a velour-like ap-
pearance; inserting pile yarn through the mechanically
bounded layer of fibers; and anchoring the pile yarn at
the backside of the mechanically bounded layer of fibers.
[0036] Accordingtoan aspect of the presentinvention,
a method for manufacturing artificial turf for use in land-
scape and sports applications comprises the steps of:
forming by needle-punching a lower layer from a plurality
of natural and/or synthetic fibers; forming by needle-
punching an upper layer from a plurality of natural and/or
synthetic fibers that have a higher linear mass density
than the fibers of the lower layer, the upper layer having
a less dense structure than the lower layer; placing the
upper layer on top of the lower layer to form a mechan-
ically bounded layer of fibers; creating fill yarn on the
upper surface of the upper layer through velour needle-
punching thereby giving the upper surface of the upper
layer a velour-like appearance; inserting pile yarn
through the mechanically bounded layer of fibers; and
anchoring the pile yarn at the backside of the mechani-
cally bounded layer of fibers.

Brief Description of the Drawings

[0037] The above and other characteristics, features,
and advantages of the present invention will become ap-
parent from the following detailed description, taken in
conjunction with the accompanying drawings, which il-
lustrate, by way of example, the principles of the inven-
tion. This description is given for the sake of example
only, without limiting the scope of the invention. The ref-
erence figures quoted below refer to the attached draw-
ings.

Fig. 1 is a schematic cross-sectional view of the ar-
tificial turf in accordance with a first preferred em-
bodiment of the present invention; and

Fig. 2 is a schematic cross-sectional view of the ar-
tificial turf in accordance with a second preferred em-
bodiment of the present invention.
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Detailed Description of the Invention

[0038] The presentinvention will be described with re-
spect to particular embodiments and with reference to
certain drawings but the invention is not limited thereto
but only by the claims. Any reference signs in the claims
shall not be construed as limiting the scope. The drawings
described are only schematic and are non-limiting. In the
drawings, the size of some of the elements may be ex-
aggerated and not drawn on scale for illustrative purpos-
es.

[0039] Where the term "comprising" is used in the
present description and claims, it does not exclude other
elements or steps. Where an indefinite or definite article
is used when referring to a singular noun e.g. "a" or "an",
"the", this includes a plural of that noun unless something
else is specifically stated.

[0040] Reference throughout this specification to "one
embodiment" or"an embodiment" means that a particular
feature, structure, or characteristic described in connec-
tion with the embodiment is included in at least one em-
bodiment of the present invention. Thus, appearances
of the phrases "in one embodiment" or "in an embodi-
ment" in various places throughout this specification are
not necessarily all referring to the same embodiment, but
may. Furthermore, the particular features, structures, or
characteristics may be combined in any suitable manner,
as would be apparent to one of ordinary skill in the art
from this disclosure, in one or more embodiments.
[0041] Similarly it should be appreciated that in the de-
scription of exemplary embodiments of the invention, var-
ious features of the invention are sometimes grouped
together in a single embodiment, figure, or description
thereof for the purpose of streamlining the disclosure and
aiding in the understanding of one or more of the various
inventive aspects. This method of disclosure, however,
is not to be interpreted as reflecting an intention that the
claimed invention requires more features than are ex-
pressly recited in each claim. Rather, as the following
claims reflect, inventive aspects lie in less than all fea-
tures of a single foregoing disclosed embodiment. Thus,
the claims following the detailed description are hereby
expressly incorporated into this detailed description, with
each claim standing on its own as a separate embodi-
ment of this invention.

[0042] Furthermore, while some embodiments de-
scribed herein include some but not other features in-
cluded in other embodiments, combinations of features
of different embodiments are meant to be within the
scope of the invention, and form different embodiments,
as would be understood by those in the art. For example,
in the following claims, any of the claimed embodiments
can be used in any combination.

[0043] In the description provided herein, numerous
specific details are set forth. However, it is understood
thatembodiments of the invention may be practiced with-
out these specific details. In other instances, well-known
methods, structures, and techniques have not been
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shown in detail in order not to obscure an understanding
of this description.

[0044] The following terms or definitions are provided
solely to aid in the understanding of the invention.
[0045] The term "backside" is used herein to denote
the side of the mechanically bounded layer of fibers which
faces away from the side from which free edges of the
tufts stick out.

[0046] As employed herein, the term "fiber coarse-
ness" is defined as weight per fiber length and is normally
expressed in units of mg/m or g/m. The fiber coarseness
depends on fiber diameter, cell wall thickness, cell wall
density, and fiber cross section. A high coarseness value
indicates a thick fiber wall, giving stiff fibers unable to
collapse. Thin walled fibers with low coarseness value
give flexible fibers and a denser structure. The coarser
the fibers, the stronger they will be.

[0047] As employed herein, the term "tex" refers to a
unit of measure for the linear mass density of fibers and
is defined as the mass in grams per 1000 meters. The
most commonly used unit is the decitex, abbreviated
dtex, which is the mass in grams per 10,000 meters.
When measuring objects that consist of multiple fibers
the term "filament tex" is sometimes used, referring to
the mass in grams per 1000 meters of a single filament.
[0048] As employed herein, the term "tufting" refers to
a type of textile process in which a thread is inserted on
a carrier base. Tufted carpets are manufactured by in-
sertion of tufts (a short cluster of elongates strands of
yarn attached at the base) through a backing fabric, cre-
ating a pile surface of cut and/or loop ends.

[0049] As employed herein, the term "filament" refers
to a single continuous strand of natural or synthetic fiber.
[0050] Asemployed herein, the term "yarn" refers to a
continuous strand of twisted or untwisted threads of nat-
ural or synthetic material.

[0051] Asemployed herein, the term "pile" refers to the
visible surface (wearing surface) of carpet consisting of
upright ends of yarn or yarn tufts in loop and/or cut con-
figuration. Sometimes it is called "face" or "nap".

[0052] As employed herein, the term "backing" refers
to a substrate applied to the back of the carpet to increase
dimensional stability and enhances the anchoring of the
pile yarn.

[0053] As employed herein, the term "non-woven" re-
fers to engineered fabric (sheet or web structure) bonded
together by entangling fibers mechanically, thermally, or
chemically.

[0054] As employed herein, the term "needle-punch”
refers to a mechanical process involving thousands of
needles that orient and interlock fibers to create nonwo-
ven fabric.

[0055] Referringto Fig. 1, the schematic cross-section
of an artificial turf 10 is illustrated in accordance with pre-
ferred embodiments of the present invention. The artifi-
cial turf 10 includes a mechanically bounded layer of fib-
ers 20, a backing 30, and a plurality of tufts 40.

[0056] The mechanically bounded layer of fibers 20 is
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formed as a non-woven matting made of one or more
natural and/or synthetic fibers or yarns. The mechanically
bounded layer of fibers 20 serves as a carrier for the tufts
40.

[0057] Asillustrated in Fig. 1, the mechanically bound-
ed layer of fibers 20 can be a single layer containing a
mixture of fibers. According to preferred embodiments of
the present invention, the coarseness of the fibers form-
ing the mechanically bounded layer of fibers 20 may in-
crease from the bottom to the top of the layer 20. For
example, the coarseness may gradually increase at a
constant rate.

[0058] Alternatively, as illustrated in Fig. 2, the me-
chanically bounded layer of fibers 20 can include visually
two or more layers, such as, a structural layer 21 and a
volume simulating layer 22. The structural layer 21 is
positioned at the bottom of the mechanically bounded
layer of fibers 20 facing away from the pile yarn 41. The
volume simulating layer 22 is positioned on top of the
structural layer 21 facing the pile yarn 41. In case of mul-
tiple layers of fibers, the mechanically bounded layer of
fibers is divided into multiple functionalities, such as, for
example, structuralenhancements (layer 21) and volume
simulating (layer 22).

[0059] The mechanically bounded layer of fibers 20
can be manufactured as a single fabric or as two separate
fabrics that are joined together. In accordance with pre-
ferred embodiment of the presentinvention, the mechan-
ically bounded layer of fibers 20 is formed by needle-
punching. During this mechanical bonding method, fibers
are transported with felting needles and interlocked in
the non-woven structure. This procedure increases the
friction between the fibers, which reinforces the non-wo-
ven fabric. To differentiate the structure of the non-woven
fabric, the web can be further structured using special
machines equipped with structuring fork or crown nee-
dles. The surface can be structured as a velour or rib, or
with geometrical or linear patterns. Needle-punching is
an ecologically friendly technology, as it permits the use
of recycled material including that from polyethylene
terephthalate bottles and regenerated fibers from appar-
el, as well as natural fibers. It may be possible to use
other technologies to form non-woven fabrics to obtain
the mechanically bounded layer of fibers 20.

[0060] The mechanically bounded layer of fibers 20
may consist of up to eight different types of fibers. Each
of the fibers can have a different color, if desired. The
types of fibers can include moisture absorbent fibers,
such as coco, cotton, jute, wool, rayon or other natural
or synthetic fibers. The types of fibers can further include
synthetic fibers, such as polypropylene (PP), polyethyl-
ene (PE), polyamides (PA), and polyester (PES) or a
combination thereof. The fibers can be treated, for ex-
ample, with anti-algae, with herbicide, UV-stabilizer, or
to be anti-static. The fibers can be melt fibers. The fibers
can among others further include mineral based fibers,
animal based fibers, or plant based fibers.

[0061] If the mechanically bounded layer of fibers 20
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is formed as a single layer, as shown in Fig. 1, a mixture
of relatively thin walled fibers that are flexible and form
a relatively dense structure and, thus, having a relatively
low coarseness value and relatively thick walled fibers
that are stiff and form a relatively sparse structure and,
thus, having a relatively low coarseness value is used in
combination. In an exemplary embodiment of the inven-
tion, the density of the mechanically bounded layer of
fibers 20 can gradually decrease from the bottom to the
top of the layer 20. Accordingly, the coarseness of the
fibers will gradually increase from the bottom to the top
of the layer 20. By designing the mechanically bounded
layer of fibers 20 that way, structural support for the tufts
40 and protection for bending points 42 of the tufts 40 is
provided as well as shock-absorbance to contribute to a
more natural feeling of the artificial turf 10.

[0062] If, according to preferred embodiments of the
presentinvention, the mechanically bounded layer of fib-
ers 20 is formed as a single layer, as shown in Fig. 2,
the structural layer 21 is formed by relatively thin walled
fibers that are flexible and form a relatively dense struc-
ture. Accordingly, fibers with the relatively low linear
mass density (dtex value) are selected for the structural
layer 21. The structural layer 21 is utilized for anchoring
the tufts 40. The structural layer 21 provides dimensional
stability for the artificial turf 10 and protection for the bend-
ing points 42 of the tufts 40. The fibers of the structural
layer 21 have preferably a linear mass density in the
range of about 3,3 dtex to about 110 dtex, and more
preferably of about 11 dtex.

[0063] The volume simulating layer 22 is formed by
fibers having a larger linear mass density than the fibers
of the structural layer 21. The fibers of the volume sim-
ulating layer 22 have preferably a linear mass density in
the range of about 11 dtex to about 600 dtex, and more
preferably of about 110 dtex. Consequently, the volume
simulating layer 22 has also a higher fiber coarseness
(weight per fiber length) than the structural layer 21. A
high coarseness value indicates a thick fiber wall, giving
stiff fibers unable to collapse. Therefore, the volume sim-
ulating layer 22 of the mechanically bounded layer of
fibers 20 is thicker and coarser than the structural layer
21. Fibers with a higher dtex value are selected for the
volume simulating layer 22 so that the mechanically
bounded layer of fibers 20 can act as a shock-absorbing
layer and contribute to a natural feeling of the artificial
turf 10.

[0064] In addition, the fibers of the mechanically
bounded layer of fibers 20 can be given a velour effect
by needling to mimic the root zone volume effect of nat-
ural grass. Due to a mechanical needling process, fiber
is pushed out of the upper surface of the layer 20. Velour
needle-punched non-woven material can be produced
by placing an non-woven material on a brush-like stitch
base and needling of the non-woven material on this
stitch base. Since with this method the fibers seized by
the needles are needled into the bristles or lamellas of
the needle stitch base, the non-woven material needled
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in this way is given a velour-like appearance where the
fiber stands out above the surface.

[0065] By velour needle-punching the mechanically
bounded layer of fibers 20, fill yarn 23 is created. The fill
yarn 23 is punched out of the non-woven fibrous matting
of the mechanically bounded layer of fibers 20 creating
a natural grass like root zone . The fill yarn 23 gives the
upper surface of the mechanically bounded layer of fibers
20 (facing the pile yarn 41) a fluffy appearance and pro-
vide cushioning. The fill yarn 23 also assists the pile yarn
41 of the tufts 40 to stand. Thus, no infill, as often used
with prior art artificial turf, is needed with the artificial turf
10 in accordance with preferred embodiments of the
present invention.

[0066] Strands of pile yarn 41 form each tuft 40. A tuft
40 is a short cluster of elongates strands of pile yarn 41
attached at the base, the bending point 42. The tufts 40
are inserted through the mechanically bounded layer of
fibers 20. Tufting usually is accomplished by inserting
reciprocating needles threaded with pile yarn 41 into the
mechanically bounded layer of fibers 20 to form tufts 40
of yarn. Loopers or hooks, typically working in timed re-
lationship with the needles, are located such that the
loopers are positioned just above the needle eye when
the needles are at an extreme point in their stroke through
the mechanically bounded layer of fibers 20. When the
needles reach that point, pile yarn 41 is picked up from
the needles by the loopers and held briefly. Loops or tufts
40 of yarn result from passage of the needles back
through the mechanically bounded layer of fibers 20. This
process typically is repeated as the loops move away
from the loopers due to advancement of the backing
through the needling apparatus. Subsequent, the loops
can be cut to form a cut pile, for example, by using a
looper and knife combination in the tufting process to cut
the loops.

[0067] The pile yarn 41 can consist of up to four differ-
ent types of yarns. Each yarn can have a different color,
if desired. The pile yarn 41 can be monofilament, tape or
a combination thereof. The pile yarn 41 has preferably a
linear mass density of about 400 dtex to about 3000 dtex
and, more preferably of about 1600 dtex. The number of
strands of pile yarn 41 in a tuft 40 is between 2 and 10,
and preferably 6. The tuft gauge (distance between rows)
is between 1/2" and 1 /16" and typical 3/8" or 3/16" or
1/8". The stitch rate of the tufting is between 8/10 cm and
30/10 cm and preferably 12/10 cm.

[0068] In accordance with preferred embodiments of
the invention and as shown in Fig. 2, the mechanically
bounded layer of fibers 20 may have a height H3 of about
3 mm to about 15 mm, and more preferably about 8 mm.
The fill yarn 23 may extend from the upper surface of the
mechanically bounded layer of fibers 20 for a height H2
of about 1 mm to about 20 mm, and more preferably of
about 10 mm. The pile yarns 41 may extend from the fill
yarn 23 for about 1 mm to about 20 mm, and more pref-
erably 10 mm (height H1). The total height H4 of the
artificial turf 10 may be about 10 mm to about 60 mm,
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and more preferably about 28 mm.

[0069] The backing 30 is applied to the mechanically
bounded layer of fibers 20 as a last finishing step to en-
hance the anchoring of the tufts to the mechanically
bounded layer of fibers 20. In accordance with preferred
embodiments of the present invention the backing 30 can
be a coated backing such as, for example, a polyethylene
(PE) backing that is applied by means of powder or hot
melt coating. The backing 30 can further be a calander
backing or latex backing.

[0070] In the finishing operation, the backside or
stitched surface of the mechanically bounded layer of
fibers 20 is coated with an adhesive, such as a natural
or synthetic rubber or resin latex or emulsion or a powder
or hot melt adhesive, to enhance locking or anchoring of
tufts 40 to the mechanically bounded layer of fibers 20.
Use of such further improves dimensional stability of the
tufted turf 10, resulting in more durable turf. Further sta-
bilization can be provided in the finishing operation by
laminating, for example, a thermoplastic film or a woven
or nonwoven fabric made from polypropylene, polyeth-
ylene, or ethylene-propylene copolymers or natural fibers
such as jute, to the tufted mechanically bounded layer of
fibers 20. The adhesive bonds the mechanically bounded
layer of fibers 20 to the backing 30.

[0071] To provide an eco-friendly artificial turf 10 in ac-
cordance with preferred embodiments of the present in-
vention the mechanically bounded layer of fibers 20, the
tufts 40, and the backing 30 may all be made of materials
that are recyclable, such as, for example, 100% polyole-
fin.

[0072] Other arrangements for accomplishing the ob-
jectives of embodiments of the present invention will be
obvious for those skilled in the art. It is to be understood
that although preferred embodiments, specific construc-
tions and configurations, as well as materials, have been
discussed herein for devices according to the present
invention, various changes or modifications in form and
detail may be made without departing from the scope
and spirit of this invention.

Claims

1. An artificial turf (10) adapted for use in landscape
and sports applications, comprising:

a mechanically bounded layer of fibers (20)
made of one or more natural and/or synthetic
fibers, and

pile yarn (41) inserted through the mechanically
bounded layer of fibers (20), the pile yarn (41)
being anchored to the mechanically bounded
layer of fibers (20),

wherein the mechanically bounded layer of fib-
ers (20) has a density that decreases from the
bottom to the top of the mechanically bounded
layer of fibers (20).
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10.

1.

The artificial turf (10) according to claim 1, wherein
fill yarn (23) extending the upper surface of the me-
chanically bounded layer of fibers (20) is created
through velour needle-punching, thefillyarn (23) giv-
ing the upper surface of the mechanically bounded
layer of fibers (20) a velour-like appearance, thereby
providing structural support for the pile yarn (41) by
assisting the pile yarn (41) to stand, imitating the root
zone of natural grass, and providing cushioning.

The artificial turf (10) according to claim 1, wherein
the mechanically bounded layer of fibers (20) in-
cludes a lower layer (21) and an upper layer (22),
the lower layer (21) being positioned at the bottom
of the mechanically bounded layer of fibers (20) and
the upper layer (22) being positioned on top of the
lower layer (21), and the upper layer (22) having a
higher fiber coarseness than the lower layer (21).

The artificial turf (10) according to claim 3, wherein
the lower layer (21) is a structural layer that is utilized
for anchoring the pile yarn (41) and that provides
dimensional stability.

The artificial turf (10) according to claim 3, wherein
the upper layer (22) is a volume simulating layer that
acts as a shock-absorbing layer and contributes to
a natural feeling of the artificial turf (10).

The artificial turf (10) according to any of claims 3 to
5, wherein the lower layer (21) is formed by fibers
that are more flexible and form a denser structure
than fibers forming the upper layer (22), the fibers of
the lower layer (21) having a smaller linear mass
density than the fibers forming the upper layer (22).

The artificial turf (10) according to claim 6, wherein
the fibers of the lower layer (21) have a linear mass
density in the range of about 3,3 dtex to about 110
dtex.

The artificial turf (10) according to claim 6, wherein
the fibers of the upper layer (22) have a linear mass
density in the range of about 11 dtex to about 600
dtex.

The artificial turf (10) according to any of claims 1 to
8, wherein the mechanically bounded layer of fibers
(20) is manufactured as a single fabric or as two sep-
arate fabrics that are joined together.

The artificial turf (10) according to any of claims 1 to
9, wherein the mechanically bounded layer of fibers
(20) is formed by needle-punching.

The artificial turf (10) according to any of claims 1 to
10, wherein the mechanically bounded layer of fibers
(20) consists of up to eight different types of fibers.



12.

13.

14.

15.
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The artificial turf (10) according to any of claims 1 to
11, wherein the mechanically bounded layer of fibers
(20), the pile yarn (41), and a backing (30) enhancing
the anchoring the pile yarn (41) to the mechanically
bounded layer of fibers (20) are made of eco-friendly
materials that are 100% recyclable by being me-
chanically deconstructable.

The artificial turf (10) according to any of claims 1 to
12, wherein the mechanically bounded layer of fibers
(20), the pile yarn (41), and the backing (30) are
made of 100% polyolefin.

A method for manufacturing artificial turf (10) for use
in landscape and sports applications, comprising the
steps of:

forming by needle-punching a mechanically
bounded layer of fibers (20) having a density
that decreases from the bottom to the top of the
mechanically bounded layer of fibers (20);
creating fill yarn (23) extending the upper sur-
face of the mechanically bounded layer of fibers
(20) through velour needle-punching, thereby
giving the upper surface of the mechanically
bounded layer of fibers (20) a velour-like appear-
ance;

inserting pile yarn (41) through the mechanically
bounded layer of fibers (20); and

anchoring the pile yarn (41) at the backside of
the mechanically bounded layer of fibers (20).

A method for manufacturing artificial turf (10) for use
in landscape and sports applications, comprising the
steps of:

forming by needle-punching a lower layer (21)
from a plurality of natural and/or synthetic fibers;
forming by needle-punching an upper layer (22)
from a plurality of natural and/or synthetic fibers
that have a higher linear mass density than the
fibers of the lower layer (21), the upper layer (22)
having aless dense structure than the lower lay-
er (21);

placing the upper layer (22) on top of the lower
layer (21) to form a mechanically bounded layer
of fibers (20);

creating fill yarn (23) extending the upper sur-
face of the upper layer (22) through velour nee-
dle-punching thereby giving the upper surface
ofthe upper layer (22) a velour-like appearance;
inserting pile yarn (41) through the mechanically
bounded layer of fibers (20); and

anchoring the pile yarn (41) at the backside of
the mechanically bounded layer of fibers (20).
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