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FIELD OF THE INVENTION

The present invention relates to woven textiles and more specifically to those comprising
flocked yarns. The textiles of the invention are particularly suitable in the interior or
outdoor décor fields, more particularly in furnishings, and are used, for example, in the

manufacture of covers for seat cushions or decorative cushions.

PRIOR ART

In general, in order to produce textiles with a pleasant feel, the use of “velvet” type
textiles is known. These textiles are constituted by a cloth which is smooth on one
side while the other side is covered with an upright pile which is very dense, held in
by the yarns of the fabric. They are produced using specific technology requiring
particular weaving looms and produce very soft products. However, the pile suffers
from the dual disadvantage of, on the one hand, being exposed to contact and
therefore suffering from abrasion, and on the other hand of having a nap, which

modifies the appearance depending on the viewing angle.

Softness may also be obtained by using yarns which are said to be “cheniile” yarns.
These yarns are constituted by fibres which are trapped by the interlacing of two
yarns. Mechanically anchoring the fibres is not sufficient to hold them in the case of

severe abrasion. Thus, these yarns are severely squashed following abrasion.

Another possibility for obtaining a soft feel consists of using flocked yarns. The use
of woven textiles comprising flocked yarns 1s widespread. They are particularly
valued in the automobile industry for the manufacture of seat coverings. The success
of flocked yarns derives from the softness to the touch with which they endow

textiles incorporating them.

Flocked yarns are generally constituted by a core covered with an adhesive layer and
protruding elements. The softness is provided by filaments which protrude from the
core of the flocked yarns. An example of flocked yarns which may be cited are the

yarns marketed by YARNTEX TEXTIL, which are electrostatically flocked and
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composed of a multifilament polyamide core covered with a layer composed of a
polyacrylic type adhesive which can be used to secure the flock filaments to the
polyamide. In order to obtain the character of softness, the filaments have a portion

which is trapped in the adhesive layer and a free portion which protrudes outwards.

The flocked yarns developed to provide a soft feel are thus intended to receive frequent
contact by the user. This means that fabrics comprising flocked yarns are subjected
to a great deal of abrasion. In particular, the filaments are subjected to high stresses
when a person sits on a chair or cushion comprising these yarns with a movement
which is a combination of squashing and friction. However, the structure of flocked
yarns is such that the peripheral filaments are only partially secured to the core. As
a consequence, they can be puiled cut and have a tendency to become detached from
the core. Furthermore, the filaments which remain secured to the core have no

protection and wear inexorably.

Solutions have been proposed in order to improve the abrasion resistance of flocked
yarns. Patent EP 0 339 965 proposes a production process which can be used to
improve the abrasion resistance of a flocked yarn by increasing the density and
coheston of the filaments with the textile core. This approach can be used to limit

the phenomenon of pull-out of the filaments.

Patent US 5 082 711 proposes the use of several types of filaments for coating a
flocked yarn. The filaments with the best abrasion resistance are longer than the
filaments which have the weaker abrasion resistance. This approach can be used to

limit the phenomenon of wear.

Although these solutions provide satisfactory results for the yams taken individually,
the fabrics produced from these flocked yarns remain subject to abrasion phenomena.
Furthermore, the flocked yarns cannot have sufficient mechanical properties, for
example stretch resistance. This is particularly important when the fabric 1s stressed
mechanically and in a regular manner, such as on a seat. In fact, it is important for
the fabric to stretch under the weight of a person who is seated, but it is also important

for the fabric to return to its initial smooth position so that it is attractive in
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appearance, even after intensive use (such as in the case of use in hotels, bars etc).

Furthermore, the use of chenille yarns in fabrics which are used in vehicle interiors
has been proposed. Thus, patent applications US 2010/0227109 and JP 2003-328249
describe fabrics comprising chenille yarns woven with other yarns (respectively
multifilament and sheathed), tforming a fabric. The diameter of the other yarns is
greater than the diameter of the support yarn for the chenille yarns. However, those
fabrics do not have a sufficient abrasion resistance brought about by squashing

during use under intensive conditions.

In general, a textile is subjected to ambient conditions, and in particular in the case
of outdoor use, a textile can be degraded by bad weather, extreme temperature
conditions or ultraviolet radiation. Textiles comprising flocked yarns are particularly

resistant to environmental conditions.

DISCLOSURE OF THE INVENTION

The Applicant has developed a woven textile comprising, in at least one of the warp or
weft directions, non-flocked yarns and flocked yarns, the flocked yarns comprising a
support yarn having a core covered with an adhesive layer, providing the support yarn
with a base diameter, and protruding filaments providing said flocked yarns with an
apparent diameter. In accordance with the invention, the diameter of the non-flocked
yarns is smaller than said apparent diameter and larger than said base diameter of said

flocked yarns.

The woven textile in accordance with the invention advantageously overcomes the
problems with the prior art, and in particular is very soft to the touch and has high

abrasion resistance and stretch resistance.

Preferably, the flocked yarns of the invention are constituted by a support yarn.
Preferably, the support yarn is essentially constituted by, more preferably is

constituted by, a core covered with an adhesive layer.
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In other words, the textile in accordance with the invention has, at least in one of the
directions, the warp or the weft, preferably in only one of the directions, more
preferably in the weft direction, a combination of flocked yarns and non-flocked
yarns. The non-flocked yarns have a diameter which is larger than the diameter of
the support yarn of the flocked yarns. In contrast, the filaments of the flocked yarns

protrude beyond the plane in which the non-flocked varns are located.

Because of the structure of the textile in accordance with the invention, the first
contact that the user has with the textile is with the filaments of the flocked yarns.
Thus, the user enjoys the softness of the material of the filaments of the flocked yarns
and their resilient structure, and interest in using it is sustained. In the context of the
invention, this property is sustained because the apparent diameter of the flocked

yarns is greater than the diameter of the non-flocked yarns.

When the user exerts a pressure on the textile, the filaments are stressed and fold up
against each other. The non-flocked varns then take over and are subjected to the
stress that is exerted and are responsible for the mechanical performance of the
fabric. This also limits friction on the filaments and, as a consequence, the

phenomenon of wear.

In general, a yarn is not perfectly cylindrical. In particular, when a yarn is woven, it
is subjected to a stress due to the other yvarns and has a tendency to become flattened.
Thus, the term “diameter” should be understood to mean the average distance
between the two points furthest from the centre of the yarn of each cross section of

the yarn.

Following the same principle, the term “base diameter” means the diameter as
defined above of the core and the adhesive layer of the flocked yarn. In other words,
the “base diameter” 1s the average distance between the two points furthest from the

centre of the support varn of each cross section of the support yarn.

In an equivalent manner, the term “apparent diameter” should be understood to mean

the average diameter of the cylinder in which the filaments are inscribed when the
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flocked varn is not subjected to any stress and is in the initial state, i.e. before use of
the textile. The filaments of the flocked yarns are not rigid, and as a consequence the
apparent diameter of the flocked yarns is not fixed and may be subjected to
substantial variations. Whatever the case, when the flocked yarmn has filaments, the

apparent diameter is always larger than the base diameter.

The support yarn (core and adhesive layer) of the flocked yarns is not subjected to
direct stresses because the diameter of the non-flocked yarns is greater than the
diameter of the core of the flocked yarns covered with an adhesive layer. As a
consequence, under the effect of contact by the user, the filaments of flocked varn
fold over the support yarn and thus pass below the level of the adjacent non-flocked
yarns, which then take up the essential part of the contact by the user; the
phenomenon of pull-out of the filaments 1s substantially reduced because the stress

exerted at the level of the surface of the adhesive layer ts small.

These two properties are obtained together because the base diameter of the flocked

yarns is less than the diameter of the non-flocked yarns.

Because of the specific ratio between the diameters of the flocked yarns and the non-
flocked yarns, the flocked yarns are protected by the non-flocked yarns and the
overall abrasion resistance of the textile in accordance with the invention is better
than the abrasion resistance of prior art textiles used in cutdoor furniture, which are

woven from a textile yarn with poorer performance as regards abrasion.

A clear advantage of the textile in accordance with the invention is the combination,
in a single textile, of a pleasant feel, resistance to outdoor conditions, and in
particular to uitraviolet radiation, and substantial abrasion resistance and stretch
resistance. This quality does not exist in prior art fabrics obtained with chenille yarns.
Thus, patent application US 2010/0227109 cited above indicates that, in order to
prevent loss of fibres and to make the fabric dimensionally stable, the back face of

the tabric must be covered with an adhesive resin (paragraph [0053]).

Because the aim of the invention is to obtain a soft surface which is resistant to
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cutdoor conditions and resistant to abrasion and to stretching, it is necessary to

optimize the protection of the flocked yarns while retaining the character of softness.

Thus, it i1s advantageous to find a compromise between sofiness and mechanical
strength. In theory, the more flocked yarns a textile contains, the softer will be the
textile, but the more non-flocked yarns the textile contains, the greater will be the

mechanical strength of the textile.

The textile in accordance with the invention has a ratio of the number of non-flocked
yarns, preferably sheathed, to the number of flocked yarns of less than or equal to 1,
in the direction comprising the flocked yarns, preferably a ratio of less than or equal
to 0.5, more preferably a ratio in the range 0.2 to 0.5. Clearly, this direction includes

both flocked varns and non-flocked yarns.

The woven textile in accordance with the invention may be woven in accordance
with a plain, twill or satin weave, as well as any of the variations of these weaves,
using up to 20 heddle frames. The fabric may also be woven on a Jacquard loom. In
practice, compared with a plain weave, better results in terms of the softness/abrasion
resistance ratio have been obtained with a twill weave or a weave derived from a
plain weave such as, for example, plain rep, basket and louisine weaves, preferably
basket and louisine, or a satin weave, and in general weaves in which the flocked
yvarn floats are the longest, emphasising the presence of the flocked yarns on the

surface intended to receive contact.

In a particular emabodiment, the textile in accordance with the invention 1s woven in
accordance with a weave of the twill type which advantageocusly has a ratio in the

range 3 to 8, and advantageously, the weave 1s of the 3 x 1 twill type.
In another embodiment, the textile in accordance with the invention is woven in
accordance with a weave of the satin type having a ratio in the range 5 to 8, with a

stepping of more than 1.

In ancther embodiment, the weave is of the louisine type, advantageously having a
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ratio in the range 2 to 8, and advantageously the weave is of the 2 thread louisine

type.

The mechanical strength of the textile in accordance with the invention may be
increased by weaving non-flocked yarns and/or flocked yarns having a core based
on a multifilament yarn (i.e. either the non-flocked yarns have such and such a core
or the non-flocked yarns have such and such a core or both the flocked yarns and the
non-flocked yarns have such and such a core). In this (these} case(s), the mechanical

strength increases with the linear density of the multifilament yarn.

The mechanical strength of a yarn is also closely linked to its nature. Preferably, the
core of the non-flocked yarns is of high tenacity polyester, polyvinyl alcohol,
polyamide, polyvinylidene fluoride (PVDF), polyarylate, aramid or glass, alone or
as a mixture. For the same reasons, the adhesive layer of the flocked yarns is

advantageously an acrylic, acrylate, polyurethane, epoxy or neoprene adhesive,

A wide variety of flocked yarns may be incorporated into the textile in accordance
with the invention. Advantageously, the core of said flocked yarns is polyamide and

the adhesive layer is an acrylic adhesive.

The soft feel character of the flocked yarns is provided by the protruding filaments.
An essential parameter in obtaining this property is the nature of the filaments and
their linear density. Advantageously, said protruding filaments are polyamide
filaments, PVDF filaments, polytetrafluoroethylene (PTFE) filaments, polyester
filaments or acrylic filaments. Said filaments generally have linear densities of

between 0.5 dtex and 11 dtex with a length of between 0.1 mm and 3 mm.

The textile in accordance with the invention may be used in many types of
applications, both indoors and outdoors. For outdoor use, it is advantageous for the
textile to have good weather resistance and ultraviolet radiation resistance. It is
possible to obtain such properties with sheathed yarns with a thermoplastic material
sheath as the non-flocked yarns, and from flocked yarns with an excellent resistance

to ultraviolet radiation.
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Thus, the non-flocked yarns are preferably sheathed yarns with a thermoplastic
material sheath. Advantageocusly, the thermoplastic material is selected from the
group comprising polyolefins, elastomers, polyvinyl chloride, silicones and

fluorinated polymers, alone or as a mixture.

Weaving may be followed by at least one treatment, as is known to the person skilled
in the art, provided that this treatment does not affect the desired properties of the
textile in accordance with the invention. In certain cases, and in particular when the
non-flocked yarns are sheathed yamns, thermo fixing may be carried out after
weaving. Advantageously, this means that mechanical cohesion of the fabric can be

augmented by at least partially locking the sheathed yarns with respect to each other.

The textile in accordance with the invention is particularly suitable for cutdoor use.
In particular, the textile may advantageously be used to manufacture turniture. Thus,
the invention also concerns ocutdoor furniture comprising a textile as described

above.

In particular, the textile may be incorporated into an armchair or a garden chair. The

textile may also be manufactured as a cushion cover.

In a particular embodiment, the textile/yarn is treated with a treatment which can
increase its water repellency with a view to improving its moisture resistance and

mould resistance properties

BRIEF DESCRIPTION OF THE FIGURES

The manner of carrying out the invention as well as the advantages thereot will become
apparent from the following description of embodiments made with reference to the
accompanying figures, in which:

- Figure 1 diagrammatically represents a cross section of a flocked yarn,

- Figure 2 diagrammatically represents a cross section of the flocked yarn of

Figure 1 in which the filaments are subjected to a stress,
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- Figure 3 diagrammatically represents a cross section of a non-flocked yarn,

- Figure 4 diagrammatically represents a cross section of a textile in accordance
with the invention, woven with the flocked yarn of Figure 1 and the non-flocked
yarn of Figure 3,

- Figure 5 is a photo of the face of a textile in accordance with a first embodiment
of the invention, with a twill weave,

- Figure 6 is a photo of a cross section of the textile in the photo of Figure 5 along
the line AA”,

- Figure 7 is a photo of the face of a textile in accordance with a second

embodiment of the invention, with a louisine weave.

Clearly, the dimensions and proportions of the elements illustrated in Figures 1 to 4 have
been exaggerated compared with reality and have been provided solely with the aim of

facilitating comprehension of the invention.

DETAILED DESCRIPTION

As illustrated in Figures 1 and 2, the flocked yarn 1 intended to be woven into a textile
in accordance with the invention has a core 2. As already mentioned, the core may be a
monofilament or a multifilament yarn. This core 2 is completely covered with an
adhesive layer 3. The base diameter 5 corresponds to the external diameter of the
adhestve layer; in other words, the base diameter S corresponds to the diameter of the

cylinder in which the entire core 2 and adhesive layer 3 are inscribed.

Filaments 4 protrude from the adhesive layer 3. A portion of each filament 4 is

integrated into the adhesive layer 3, enabling the filaments 4 to key in.

In Figure 1, the filaments 4 are not subjected to any stress and the apparent diameter
61 1s a maximum. In Figure 2, the filaments 4 are subjected to a small stress. The
filaments 4 are slightly folded down on themselves. Visually, the flocked yarn 1
appears more flattened in Figure 2 than in Figure 1. The apparent diameter 62 is in

fact reduced because of the stress exerted on the filaments 4.
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As illustrated in Figure 3, the non-flocked yarn 7 intended to be woven into a textile in
accordance with the invention is a sheathed yarn. The non-flocked yarn 7 has a core 8
which, as already mentioned, may be a monofilament or a multifilament yarn, and a
thermoplastic material sheath 9. The diameter 10 of the non-flocked yarn 7
corresponds to the diameter of the cylinder in which the core 8 and sheath 9 assembly

are inscribed.

The textile 11 of Figure 4 is woven with flocked yarns 1 and non-tflocked yarns 7,
and a yarn 12. The yarn 12 may be identical to or different from the non-tlocked yarn
7. Although the textile £1 is more homogeneous if the yarn 12 is identical to the non-
flocked yarn 7, it is advantageous for the yarn 12 to have a diameter which is smaller
than the diameter 104 of the non-flocked yarn 7, so that the non-flocked yarn 7 can
protect the flocked yarn 1 more effectively. Because they have been woven, the yarns
1, 7 and 12 are slightly flattened. This results in the fact that the diameters 54, 104,

64 are slightly reduced compared with the diameters §, 10, 61.

As already mentioned, the base diameter 54 is smaller than the diameter 184, which
in turn is smaller than the apparent diameter 64. It is of no importance that certain
areas of the filaments are overfilled or even squashed by the yarns 7 or 12. The
apparent diameter 64 within the meaning of the invention corresponds to the
diameter of the overall cylinder in which the flocked yarn 1 is inscribed. The quantity
of filaments going beyond the crest of the yarns 7 and 12 1s sufficient to provide the

textile 11 with a soft nature.

FIRST EXEMPLARY EMBODIMENT OF THE INVENTION

A textile in accordance with the invention was woven in accordance with a 3 x 1 twill
weave, with:

- inthe warp: a yarn with a diameter of 390 pum with a linear density of 1400 dtex,
having a core of multifilament polyester with a diameter of 230um with a linear
density of 280 dtex and a polyvinyl chloride sheath rendered fire-retardant with
antimony trioxide and with an antifungal treatment, having a linear density of
1120g/10000m,

- in the weft; as the non-flocked yarns, yarns with a diameter of 480 pum with a
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linear density of 2000 dtex, having a core of multifilament polyester with a
diameter of 300um with a linear density of 550 dtex and a polyvinyl chloride,
sheath with an antifungal treatment, having a linear density of 1450g/10000m; as
the flocked yarns, yarns with an apparent diameter in the range 1100 um to 1400
um with a linear density of 1563 dtex, having a core of polyamide covered with
a water-based acrylic adhesive with a base diameter of 185 pm, wherein the
filaments are polyamide 6.6 and have a linear density of 1.9 dtex, the flocked

yarns having a linear density of 1328g/10000m.

The textile had 20 yarns per cm in the warp and in the weft, non-flocked yarns in an

amount of 4.65 per cm and flocked yarns in an amount of 4.65 per cm.

A photograph of the textile in accordance with the invention as described above is

reproduced in Figure 5.

A photograph of a cross section, along the line AA’ in the textile of Figure 5 is
reproduced in Figure 6. In this photograph, it will be seen that the filaments 4 protrude
beyond the yarn crests 12 by an average distance of 277 um.

SECOND EXEMPLARY EMBGDIMENT OF THE INVENTION

A textile in accordance with the invention was woven in a louisine weave, with:

- inthe warp: a yarn with a diameter of 390 pum with a linear density of 1400 dtex,
having a core of multifilament polyester with a diameter of 230um with a linear
density of 280 dtex and a polyvinyl chloride rendered fire-retardant with
antimony trioxide and with an antifungal treatment, having a linear density of
1120g/10000m,

- in the weft: as the non-flocked yarns, yarns with a diameter of 480 pum with a
linear density of 2000 dtex, having a core of multifilament polyester with a
diameter of 300um with a linear density of 550 dtex and a polyvinyl chloride
sheath with an antifungal treatment, having a linear density of 1450g/10000m; as
the flocked yarns, yarns with an apparent diameter in the range 1100 um to 1400

um with a linear density of 1563 dtex, having a core of polyamide covered with
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a water-based acrylic adhesive with a base diameter of 185 pm, wherein the
filaments are polyamide 6.6 and have a linear density of 1.9 dtex, the flocked

yarns having a linear density of 1328g/10000m.

The textile had 18.2 yarns per cm in the warp, and non-flocked yarns in an amount of

4.35 per cm and flocked yarns in an amount of 4.35 per cm in the wetft.

A photograph of the textile in accordance with the invention as described above is

reproduced in Figure 7.

SOFTNESS TEST FOR FIRST TEXTILE IN ACCORDANCE WITH THE INVENTION

A panel of 90 consumers of various ages comprising 30 men and 60 women, all users of
outdoor furniture covered with fabric, compared the softness of the woven textile in
accordance with the invention and commercially available fabrics, namely Sunbrella
Natte® fabric, Sunbrella Linen® fabric and Batyline® fabric. The users provided a score

out of 10. The results are reported in Table 1.

ABRASION RESISTANCE TEST FOR FIRST TEXTILE IN ACCORDANCE WITH THE INVENTION

The first textile woven in accordance with the invention, the Sunbrella Natte®, fabric, the
Sunbrella Linen® fabric and the Batyline® fabric were tested using the Martindale test in
accordance with the standard NF EN ISO 12947-2 (2 distinct threads broken). The results are
reported in Table 1.

Abrasion resistance
_ Softness
Fabric NF EN ISO 12947-2
(score out of 10)
(number of cycles to 2 broken threads)

Invention 7.8 > 120 000
Sunbrella Natte® 73 <20 000
Sunbrella Linen® 7.0 <50 000

Batyline® 6.2 > 120 000

Table 1

The textile in accordance with the invention is the only one to have both good softness
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and a high abrasion resistance.

It should be noted that an abrasion resistance test (Martindale test) comparing two
prior art fabrics produced with chenille yarns and a fabric in accordance with the
invention produced with flocked yarns showed that the loss of thickness after 50 000

cycles is 4 times greater in the case of the prior art fabrics.
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PATENTKRAV

Veavet tekstil (11) omfattende, 1 det mindste 1 én af klaede- eller skudretningerne,
ikke-flokkede garner (7) og flokkede garner (1), hvor de flokkede gamer (1) omfatter
et beeregarn med en kerne (2) belagt med et klabelag (3), hvor baregarnet har en
basisdiameter {5, 54) og udstikkende filamenter (4), som giver de flokkede garner
(1) en ejensynlig diameter (61, 62, 64), hvilke ikke-flokkede garner (7) har en
diameter (10, 104), som er mindre end den ojensynlige diameter og storre end
basisdiameteren {5, 54) for de flokkede gamer (1), hvilket tekstil (11) er kende-
tegnet ved, at i den retning, som omfatter de flokkede garner (1), har det et forhold
imellem antallet af ikke-flokkede gamer (7) og antallet af flokkede garner (1) pa
mindre end cller lig med 1, fortrinsvis mindre end cller lig med 0,5, mere

foretrukkent 1 omradet 0,2 til 0,5.

Tekstil (11) ifelge krav 1, kendetegnet ved, at det er vaevet 1 overensstemmelse med
almindelig, kiper eller satinvaevning, samt vilkarlige af varationerne af disse

vaevninger, under anvendelse af op til 20 skafter.

Tekstil (11) ifelge krav 2, kendetegnet ved, at veeven er af kipertypen med et forhold

1 omradet 3 til 8, og fortrinsvis er vazven af 3 x 1 kipertypen.

Tekstil (11) ifelge krav 2, kendetegnet ved, at veeven er af satintypen med et forhold

1 omradet 5 til 8, med en forskydning pa mere end 1.

Tekstil (11) ifelge krav 2, kendetegnet ved, at vaven er af taftiypen, fortrinsvis

med et forhold i omradet 2 til 8, og fortrinsvis er vaeven af totrads-tafttypen.

Tekstil (11) ifelge ethvert af de foregaende krav, kendetegnet ved, at de ikke-
flokkede garner (7) og/eller de flokkede garner (1) har en kerne (8, 2) baseret pa et

multifilamentgarn.

Tekstil (11) ifolge krav 6, kendetegnet ved, at kernen (8) 1 de ikke-flokkede garner
(7) er af hejsejhedspolyester, polyvinylalkohol, polyamid, polyvinyliden-flucrid

(PVDF), polvarylat, aramid elicr glas, alene cller som ecn blanding.

Tekstil (11) ifelge cthvert af de foregaende krav, kendetegnet ved, at de flokkede

garner (7) er kappede garner med en termoplastisk materialekappe (9).
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Tekstil (11) ifelge krav 8, kendetegnet ved, at det termoplastiske materiale er valgt
fra gruppen omfattende polyolefiner, elastomerer, polyvinylchlorid, silikoner og

fluorerede polymerer, alene cller som en blanding.

Tekstil (11) ifolge ethvert af de foregaende krav, kendetegnet ved, at klabelaget (3)

er en acryl-, acrylat-, polyurethan-, epoxy- eller neoprenklaber.

Tekstil (11) ifelge ethvert af de foregaende krav, kendetegnet ved, at kernen (2) 1
de flokkede garner (1) er polvamid og at klmbelaget (3) er en acryiklaber.

Tekstil (11) ifelge ethvert af de foregaende krav, kendetegnet ved, at de udstikkende
filamenter (4) er polyamidfilamenter, polyvinyliden-fluorid (PVDF) filamenter,

polytetrafluorethylen (PTFE) filamenter, polyesterfilamenter eller acrylfilamenter.

Udendorsmabel omfattende ot tekstil (11} ifelge cthvert af kravene 1 il 12,
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