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@ Method of manufacturing an artificial grass and an artificlal grass obtained therewith.

@ A method for manufacturing artificial grass con-
sists of an underlayer and strip-like pile threads
embedded therein, which threads protrude, as grass,
on one side out of the underlayer, particularly for a
sports field, for instance a football pitch.

The object of the current invention is to make
available a method which enables the manufacture
of an artificial grass such that it meets requirements
with respect to coefficient of friction/roughness.

Use can be made of frizzing or crinkles to obtain
the isotropic properties of the turf. An effective
lowering of the cosfficient of friction can be realized
in this way. Use can be made for this purpose of a
circle knit method or knitdeknit. The crinkles can be
fixed by a heat treatment.

As an alternative substances may be added
(mixed coated or coextruded) reducing the friction
coefficient.
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METHOD OF MANUFACTURING AN ARTIFICIAL GRASS AND AN ARTIFICIAL GRASS OBTAINED THERE-

The invention relates to a method for manufac-
turing artificial grass, consisting of an underlayer
and strip-like pile threads embedded therein, which
threads protrude, as grass, on one side out of the
underlayer, particularly for a sporis field, for in-
stance a football pitch.

Known is the use of a carrier having tufted pile
threads in it, usually consisting of polypropene.
Polypropene has the drawback that is has in com-
mon with human skin a comparatively high coeffi-
cient of friction, so that when someone playing a
sport slides with his skin along the iurf (sliding
tackles) burns can result. The Nederlandse Sport-
federatie NSF (Duich Sport Federation) among oth-
ers lays down particular requirements with respect
to the characteristics of artificial grasses, including
requirements related to the coefficient of friction.
The NSF together with the Koninklijke Nederlandse
Voetbalbond (Football Assaciation) has adopted the
norms 2.3, 4.b, 4.c and 4.d applicable to football. In
such a "Leroux" test the coefficient of friction is
expressed in terms of roughness. This roughness
can be expressed in one characterising numeral
and must be as low as possible. In principle a
value of, at the highest 0.3 is required for a football
pitch.

The object of the current invention is to make
available a method which enables the manufacture
of an artificial grass such that it meets the require-
ments laid down with respect to coefficient of
friction/roughness.

Use can be made of frizzing or crinkles {0
obtain the isotropic properties of the turf. An effec-
tive lowering of the coefficient of friction can be
realized in this way. Use can be made for this
purpose of a circle knit method or knitdeknit. The
crinkles can be fixed in a furnace, for example by
means of hot air or steam. Use can be made for
instance of at least one treatment at a temperature
of approximately 130°C for a time interval in the
order of 10 minutes. It can be useful, depending on
the maierials employed, to repeat such a thermal
treaiment several times. .

A qualitatively high-grade artificial grass can be
obtained with such a method. A further lowering of
the coefficient of friction can be carried out by
adding one or more substances to the base ma-
terial, which is for example polypropene. Polyethyl-
ene terephthalate can for example be added in a
ratio in the order of 50% : 50%. Other substances
can also be used. Special mechanical techniques
can also be employed in the manufacture of the
threads, for instance a co-extrusion of a number,
e.g. 3 or 4, of films onto one another, including for
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example at least one moisture absorbing layer.
Even "super absorbers" can be applied in this
context. The function of a moisture absorbing layer
is to take up moisture and release it at the moment
when the piich has to be played on, which results
in a lowered coefficient of friction being brought
about owing to the released moisture, also in dry
weather.

A strip-like thread, consisting of 100% linear
low density polypropyiene provides a soft ariificial
grass, of which the recovery capacity leaves some-
thing to be desired. The coefficient of friction is
certainly lowered and the resistance to wear is
good. A laminaie type structure, for example 3 co-
extruded films, can consist of a centre layer of the
relatively rigid, polypropene with a thickness of
60%, having on sither side a layer with a thickness
of 20% and consisting of another more flexible

material, for example the linear low density poly-

ethylene mentioned earlier. In addition use can be
made of polyethylene terephthalate. This material
possesses a low coefficient of friction and also has
a (small) moisture absorption capacity.

An after treatment can be applied for addition
of smoothing substances as coating layer on the
pile threads, for example consisting of poly-
tetrafluoroethylene and/or maierial on a silicon
base. Strips can be treated in the factory. A water
dispersion of smoothing substance can be manu-
factured and applied to the threads by spraying or
another suitable process, and the water allowed to
evaporate. The strip-like threads can thus for exam-
ple be guided beforehand through a dispersion of
the smoothing material, or a field with artificial
grass can be rolled with a rolier running through a
liquid bath.

Example 1

Use was made of threads consisting of ap-
proximately 90% polypropene, approximately 8%
linear low density polyethylene and approximately
2% CaCO0s, in addition to small quantities of the
additions that are further usual to improve the me-
chanical, thermal and ultra violet stability and the
like. Addition of CaCQ; gives an increase in stiff-
ness and lessens the tendency of the pile threads
to spilitting.

Use was made of a three-stand thread 3 x
2200 DTEX twine, 5 mm x 50 L.

Thread frizzed.
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Example 2

Threads as in example 1, frizzed. Frizzing
length 20-30 mm. Frizzing fixed with steam, 130°C
for 2 x 10 minutes.

Example 3

Thread as specified above, fibrillated with four
needles per centimetre, incision fength 8 - 12 mm.

Example 4

Application of coating layer. Thread as speci-
fied above. For smoothing the threads use is made
of a surface treatment agent. Surface treaiment
means the applying of a liquid to give the thread
the desired properties with respect io its process-
ing and final characteristics. A surface treatment
agent can if necessary permeate into the thread
through diffusion. In this case the surface treatment
agent consisted of a mixture of silicon oils and
polytetrafiuoroethylene. The surface treatment
agent was dissoived in water. The dispersion was
sprayed on. After evaporation of the water there
remained 1-2% active substance or-surface treat-
ment agent per kg. of pile thread.

Example 5

A typical carpet construction for artificial foot-
ball turf is manufactured on a tufting machine with
3/8 or 5/16 division, a stitch count of 14-16 per 10
cm and a pile height of 32-35 mm.

The norms referred to were satisfied in all
cases.

Claims

1. Method for manufacturing artificial grass,
consisting of an underlayer and strip-like pile
threads embedded therein, which threads protrude,
as grass, on one side out of the underlayer, char-
acterized in that steps are taken toc reduce the
coefficient of friction.

2. Method as claimed in claim 1, characterized
in that use is made of frizzed threads.

3. Method as claimed in claim 2, characterized
in that the frizzing of the threads is fixed by a heat
treatment.

4. Method as claimed in claim 3, characterized
in that the pre-frizzed threads are exposed to at
least one heating up tc approximately 130°C for a
time interval in the order of 10 minutes.
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5. Method as claimed in claim 4, characterized
in that use is made of steam.

6. Method as claimed in any of the foregoing
claims, characterized in that use is made as raw
material for the threads of a polymer, for example
polypropene, to which is added at least one sub-
stance which reduces the coefficient of friction.

7. Method as claimed in claim 6, characterized
in that polytetrafiuoroethylene or polyethylene
terephthalate is mixed with the polymer, for in-
stance in the form of a masterbadge.

8. Method as claimed in claim 7, characterized
in that the mixing ratio is selected in the order of
magnitude of 50% : 50%.

9. Method as claimed in any of the ciaims 8-8,
characterized in that the quantity of poly-
tetrafluoroethylene is chosen such that the resulting
quantity thereof amounts to approximately 2-7% of
the total thread weight.

10. Method as claimed in any of the claims 6-
8, characterized in that for manufacture of the
threads both substances are exiruded simulta-
neously. )

11. Method as claimed in any of the foregoing
claims, characterized in that threads are manufac-
tured by co-extrusion of a number of films in order
to obtain the required mechanical properties, such
as coefficient of friction, pile stiffness, wear resis-
tance and recovery capacity.

12. Method as claimed in ciaim 11, character-
ized in that at least one film is used with moisture
absorbing properties.

13. Method as ¢laimed in claim 12, character-
ized in that use is made of a "super absorber", for
example a cross linkable sodium polyacrylate.

14. Method as claimed in claim 11, character-
ized in that 3 films are co-extruded, the middie one
of which consists of polypropene while the outer
films consist of a softer, more flexible and/or
smoother material.

18. Method as claimed in claim 14, character-
ized in that the outer films contain linear low den-
sity polyethylene.

* 16. Method as claimed in claim 14, character-
ized in that the outer films contain polyethylene
terephthalate.

17. Method as claimed in claim 14, character-
ized in that the outer films each have a relative
thickness in the order of magnitude of 20% of the
total thread thickness.

18. Method as claimed in any of the foregoing
claims, characterized in that the threads are sub-
jected to a fibrillation by piercing the strip-like
threads with needles.

19. Method as claimed in any of the foregoing
claims, characterized in that the threads or the
completed artificial grass are subjected to an after
treatment for applying to said threads a coating
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layer containing a smoothing substance, which
contains polytetrafluorosthylene or a material on a
silicon base. '

20. Method as claimed in claim 19, character-
ized in that a watery dispersion is made of the
smoothing substance, which is applied to the
threads by spraying or other suitable process, and
the water is allowed to evaporate.

21. Artificial grass obtained by application of a
method as claimed in any of the foregoing claims.
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