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Description

[0001] THIS INVENTION relates to a fabric for use in
the manufacture of an inflatable air-bag, and a method
of making the fabric.
[0002] Inflatable air-bags, for use in occupant con-
straint systems in motor vehicles, are conventionally
formed from woven fabrics. These fabrics typically com-
prise two sets of fibres, known as warp and weft fibres,
which are interwoven with one another and arranged ap-
proximately at right angles to one another. A coating is
often applied to such fabrics, and the coating provides
the function of decreasing the permeability of the mate-
rial, and maintaining the fibres in their intended positions.
[0003] It is advantageous to reduce the weight of an
air-bag as much as possible. This will not only reduce
the quantity of material required to construct the air-bag,
thereby reducing the cost of the finished item, but will
also reduce the weight that must be transported by a
vehicle which contains the air-bag.
[0004] Focusing on the fabric of an air-bag, there are
two principal options for reducing the weight of the air-
bag. One is to reduce the weight per unit length of the
fibres used to form the fabric (conventionally measured
in tex (1 tex = 1 gram per km) or decitex). The other is to
reduce the density of fibres per unit area of the fabric
(conventionally measured in sett, i.e. threads per cm,
counted in as the number of perpendicular threads that
are encountered along the length of one of the warp or
weft fibres).
[0005] If fibres having reduced decitex are used, it is
found that the tear and tensile strengths of the fabric are
both reduced. This is the case even if the number of
threads per unit area is increased to compensate, as
each individual thread will break relatively easily.
[0006] If the spacing between the fibres is increased,
two undesirable effects typically result. The first is that
there are larger gaps between the fibres. If the fabric is
not coated, then this will increase the permeability of the
fabric. If the fabric is covered with a coating, then the
coating material will come under greater stress in the
larger regions between the fibres when the pressure dif-
ference across the fabric is high. Clearly, this leads to an
increased risk of rupturing of the coating material.
[0007] Secondly, as the sett is reduced, the wrapping
angle of each fibre around adjacent fibres is reduced.
This reduces the inter-fibre friction, which is fundamental
to the formation of the stable fabric. In addition, as stress
is applied to the fabric, individual fibres can slide laterally
with respect to adjacent fibres, a phenomenon known as
combing. For an uncoated fabric, once again this will in-
crease the permeability of the material. For a coated fab-
ric, this combing movement places additional stress on
the coating, which will generally lead to micro-ruptures
at the elongated interstices.
[0008] US2005/186873 discloses compositions and
methods for treating textile substrates to obtain superior
liquid repellent properties. Durable microscopic surface

structures imparted to the fibrous substrate allow liquids
to bead up and roll off of its surface. Mechanical abrasion
or sanding techniques may be used to create the micro-
scopic surface structures on the surface of a fibrous tex-
tile substrate, without substantially breaking fibers, fol-
lowed by a chemical treatment using, for example, fluor-
ocarbon-containing repellent compositions. Particles
may be employed in combination with repellent compo-
sitions to achieve superior repellent properties. A prop-
erty of the roughened surface fibers, the Roughness Fac-
tor, is used to characterize the microscopic surface struc-
tures on the treated textile surface. Treated textile sub-
strates are disclosed which achieve superior water and
oil repellency, even after multiple abrasion or laundering
cycles.
[0009] US3761346 discloses a composite linear textile
material comprises a bundle of filaments having a flexible
foam of plastic composition surrounding the bundle, the
outer surface of the coating being wrinkled and substan-
tially continuous. The filaments may be continuous glass
filaments which may have a protective sizing thereon
containing, for example, a wax, a cationic polyester resin,
a gelatin and water-repellant substances, or the filaments
may be of cotton, polyimides, polyesters, and cellulosics.
The coating may be of a vinyl resin such as polyvinyl
chloride and the coating composition may contain plas-
ticisers, cell size stabilizers, hand modifiers, fire retard-
ants, pigments and other additives. The fibres may be
coated by passing them through a die through which the
plastisol formulation is run.
[0010] WO2004/053213 discloses a process for form-
ing a continuous filament yarn having the surface tactile
character of a spun yarn. The process includes passing
the cohesive yarn structure through the interior of a ro-
tating sleeve member disposed in surrounding relation
to the cohesive yarn structure. The rotating sleeve mem-
ber includes an abrasive inner surface of diameter great-
er than the cohesive yarn structure and is adapted to
contact the exterior surface of the cohesive yarn structure
such that at least a portion of the elongate filaments dis-
posed at the exterior of the cohesive yarn structure are
broken. Terminal ends of the broken filaments define an
arrangement of outwardly projecting hairs at discrete lo-
cations disposed substantially around the circumference
of the cohesive yarn structure. An apparatus for carrying
out the process is also provided, as are a continuous
filament yarn having characteristics of a spun yarn, and
fabrics made from the yarn. WO03/031711 discloses an
industrial fabric used in the form of an endless fabric belt
to form and convey a nonwoven fiber web during the
manufacture of a nonwoven fabric has a web-supporting
surface which includes rough-surface yarns which inhibit
movement, namely, slippage, of the nonwoven fiber web
relative to the web-supporting surface. Preferably, the
rough-surface yarns make long floats in one or both di-
rections, that is, lengthwise and/or crosswise, on the
web-supporting surface.
[0011] JP62028435 discloses an industrial fabric used
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in the form of an endless fabric belt to form and convey
a nonwoven fiber web during the manufacture of a non-
woven fabric has a web-supporting surface which in-
cludes rough-surface yarns which inhibit movement,
namely, slippage, of the nonwoven fiber web relative to
the web-supporting surface. Preferably, the rough-sur-
face yarns make long floats in one or both directions, that
is, lengthwise and/or crosswise, on the web-supporting
surface.
[0012] EP2500454 A1 (state of the art in accordance
with Article 54 (3) EPC) discloses a fabric for use in the
manufacture of an inflatable air-bag, the fabric compris-
ing interwoven warp fibres and weft fibres which are ar-
ranged substantially perpendicular to one another, one
or more of the warp and weft fibres being at least partially
coated with an adhesive substance to increase the fric-
tion between the warp and weft fibres at their intersec-
tions The fabric is coated and has a cover factor of 55 %
or lower.
[0013] EP2500454 A1 further discloses a fabric for use
in the manufacture of an inflatable air-bag, the fabric com-
prising interwoven warp and weft fibres which are ar-
ranged substantially at right angles to one another,
wherein each of at least one of the warp and weft fibres
are formed from a core surrounded by an outer coating.
[0014] It is an object of the present invention to provide
a fabric for use in the manufacture of an inflatable air-
bag which alleviates some or all of the above problems.
[0015] Accordingly, one aspect of the present inven-
tion provides a fabric for use in the manufacture of an
inflatable air-bag, the fabric comprising interwoven warp
and weft fibres which are arranged substantially perpen-
dicular to one another, wherein at least one of the warp
and weft fibres are formed from two or more filaments
which are twisted, wound or assembled together, the fi-
bres having non-uniform cross-sections to increase fric-
tion between the fibres at their intersections, the fabric
having a cover value below around 55%, and a coating
being applied to the fabric to decrease the permeability
of the fabric.
[0016] Preferably, at least one of the warp and weft
fibres are coated with a roughening agent, to increase
the surface roughness of the fibres.
[0017] A further aspect of the present invention pro-
vides an air-bag formed from a fabric according to any
preceding claim.
[0018] A further aspect of the present invention pro-
vides a method of forming a fabric for use in the manu-
facture of an inflatable air-bag, comprising the steps of:
forming at least one set of fibres from two fibre compo-
nents comprising two or more filaments which are twist-
ed, wound or assembled together; and interweaving the
fibres with further fibres to form a fabric having a cover
value below around 55%, wherein the fibres and further
fibres comprise warp and weft fibres of the fabric and are
arranged substantially at right angles to each other; and
applying a coating to the fabric to decrease the perme-
ability of the fabric.

[0019] Another aspect of the present invention pro-
vides a method of manufacturing an air-bag, comprising
the steps of: forming a fabric in accordance with the
above; and manufacturing the air-bag from the fabric.
[0020] In order that the present invention may be more
readily understood, embodiments of the invention will
now be described, by way of example, with reference to
the accompanying drawings, in which:

Figures 1 and 2 show fabrics formed of warp and
weft fibres;

Figure 3 shows a treated fibre which may be used
in the manufacture of fabrics for use in the construc-
tion of an airbag; and

Figure 4 shows a fibre which may be used in the
manufacture of fabrics embodying the present inven-
tion.

[0021] Referring to figure 1, a close-up view of warp
and weft fibres 1,2 making up a fabric 3 for use in the
manufacture of an inflatable air-bag is shown. Each warp
fibre 1 passes alternately under and over weft fibres 2
that are encountered along its length. Similarly, each weft
fibre 2 passes alternately under and over warp fibres 1
that are encountered along its length.
[0022] The warp and weft fibres 1,2 of the fabric 3 are
coated with a substance which increases the friction be-
tween the warp and weft fibres 1,2. Preferably, the sub-
stance does not produce an adhesive force between the
fibres 1,2. In the example shown, the coating comprises
solid grains which are adhered to the surfaces of the fi-
bres 1,2, producing an effect which is similar to coating
the fibres 1,2 with sand.
[0023] If forces are exerted on the warp fibres 1 which
would tend to cause the warp fibres 1 to slide with respect
to the weft fibres 2, the interaction of the grains will pro-
vide a strong resistance to this movement. The result will
be an increase in the friction between the warp and weft
fibres 1,2 at the junctions 4 therebetween, increasing the
overall reliability and stability of the fabric 3.
[0024] In further examples, the fibres are treated so
that their surfaces acquire a texture, which may be reg-
ular or irregular.
[0025] One method of achieving this result is to expose
the fibres to one or more jets of pressurised air (a tech-
nique known as "air texturing"), which imposes dents,
ridges and other features in the surfaces of the fibres.
[0026] In an alternative technique, the surfaces of the
fibres can be treated with a corrosive substance such as
an acid, which will remove parts of the outer surface of
the fibre, once again leading to surface features and ir-
regularities. In these examples, it may be desirable to
use fibres which are heavier than is actually required in
the finished article, so that the weight of the fibres is re-
duced to the required level as part of the fibre surfaces
are removed.
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[0027] If fibres which have been treated in this way are
woven to form a fabric as shown in figure 1, the friction
between the fibres at their intersections will be signifi-
cantly increased, as fibres sliding across one another will
encounter raised ridges, nodes and projections, which
will impede the sliding movement far more than if the
fibres simply presented smooth outer surfaces to one
another.
[0028] In yet further embodiments of the invention,
each fibre may be formed from two separate fibre com-
ponents or filaments. For instance, as shown in figure 4,
each fibre 9 may be formed from two or more thinner
strands 10, 11, which are wrapped around each other,
or interwoven with each other. The strands 10,11 may
be formed from the same material, or in alternative em-
bodiments may be formed from different materials.
[0029] It will therefore be understood that the term "fi-
bre", when used in this specification, covers individual
strands or filaments, as well as arrangements of two or
more strands or filaments which are twisted, wound or
otherwise assembled together to form a yarn or thread.
[0030] It will be understood that forming the fibre 9 from
one or more strands 10,11 will increase the surface tex-
ture of the fibre 9. If a plurality of such fibres 9 were to
be woven into a fabric as shown in figure 1, it will be
understood that the fibres 9 would display a high resist-
ance to sliding with respect to one another, as a fibre
sliding with respect to a perpendicular fibre will continu-
ally encounter ridges which will provide strong resistance
to this sliding motion.
[0031] It will be understood that all of the above tech-
niques increase the friction between warp and weft fibres
where these fibres meet in a woven fabric. This will pro-
vide resistance to slippage of the fibres with respect to
one another, increasing the stability and reliability of the
resulting fabric. If the fabric is uncoated, the permeability
of the fabric will remain low when high forces are exerted
on the fabric. The fabric is coated, and slippage of the
fibres within the coating will be reduced, therefore helping
maintain the regular sizes of the interstitial spaces and
hence the integrity of the coating under large forces.
[0032] The relationship between the amount of mate-
rial comprising fibres, and the spaces therebetween, per
unit area can be calculated, and the result is known as
the "cover factor". The cover factor allows fabrics made
with different decitex fibres to be compared, and is also
a useful way of describing a fabric without specifying a
particular decitex value.
[0033] In this specification it is stated that fibres are
formed or treated to have non-uniform cross-sections. It
is appreciated that all fibres, when inspected closely, will
have variations in their cross-sections arising from im-
perfections in the materials from which the fibres are
formed, or from the manufacturing process. However,
when used in this specification this term refers to devia-
tions from uniformity which are deliberately formed or
applied, and are of a magnitude which is over and above
those which arise from a standard manufacturing process

for fibres of the type which are generally used to weave
fabric for vehicle air-bags.
[0034] The fabric has a cover value of 55% or lower,
and preferably below 54%. These values are lower than
those found in conventional air-bag fabrics, but in using
techniques described above robust and versatile fabrics
having such low cover values are possible.
[0035] When used in this specification and claims, the
terms "comprises" and "comprising" and variations there-
of mean that the specified features, steps or integers are
included. The terms are not to be interpreted to exclude
the presence of other features, steps or components.
[0036] The features disclosed in the foregoing descrip-
tion, or the following claims, or the accompanying draw-
ings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method
or process for attaining the disclosed result, as appropri-
ate, may, separately, or in any combination of such fea-
tures, be utilised for realising the invention in diverse
forms thereof.

Claims

1. A fabric (3) for use in the manufacture of an inflatable
air-bag, the fabric comprising interwoven warp (1)
and weft (2) fibres which are arranged substantially
perpendicular to one another, wherein at least one
of the warp (1) and weft (2) fibres are formed from
two or more filaments (10,11) which are twisted,
wound or assembled together, the fibres having non-
uniform cross-sections to increase friction between
the fibres at their intersections, the fabric having a
cover value below around 55%, and a coating being
applied to the fabric to decrease the permeability of
the fabric.

2. A fabric according to claim 1, wherein at least one
of the warp (1) and weft (2) fibres are coated with a
roughening agent, to increase the surface rough-
ness of the fibres.

3. An air-bag formed from a fabric according to any
preceding claim.

4. A method of forming a fabric (3) for use in the man-
ufacture of an inflatable air-bag, comprising the steps
of: forming at least one set of fibres from two fibre
components comprising two or more filaments
(10,11) which are twisted, wound or assembled to-
gether; interweaving the fibres (1,2) with further fi-
bres to form a fabric having a cover value below
around 55%, wherein the fibres and further fibres
comprise warp and weft fibres of the fabric and are
arranged substantially at right angles to each other;
and applying a coating to the fabric to decrease the
permeability of the fabric.
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5. A method of manufacturing an air-bag, comprising
the steps of: forming a fabric in accordance with claim
4; and manufacturing the air-bag from the fabric.

Patentansprüche

1. Gewebe (3) zur Verwendung bei der Herstellung ei-
nes aufblasbaren Airbags, wobei das Gewebe ver-
flochtene Kett(1)- und Schuss(2)fasern umfasst, die
im Wesentlichen senkrecht zueinander angeordnet
sind, wobei die Kett(1)- und/oder die Schuss(2)fa-
sern aus zwei oder mehr Filamenten (10,11) ausge-
bildet sind, die verzwirnt, gedreht oder miteinander
zusammengefügt sind, wobei die Fasern uneinheit-
liche Querschnitte aufweisen, um eine Reibung zwi-
schen den Fasern an ihren Überschneidungen zu
erhöhen, wobei das Gewebe einen Bedeckungswert
unter etwa 55 % aufweist, und wobei eine Beschich-
tung auf das Gewebe aufgebracht wird, um die
Durchlässigkeit des Gewebes zu verringern.

2. Gewebe nach Anspruch 1, wobei die Kett(1)-
und/oder die Schuss(2)fasern mit einem Aufraumit-
tel beschichtet sind, um die Oberflächenrauheit der
Fasern zu erhöhen.

3. Airbag, der aus einem Gewebe nach einem der vor-
hergehenden Ansprüche ausgebildet ist.

4. Verfahren zum Ausbilden eines Gewebes (3) zur
Verwendung bei der Herstellung eines aufblasbaren
Airbags, das die folgenden Schritte umfasst:

Ausbilden wenigstens eines Satzes von Fasern
aus zwei Faserkomponenten, die zwei oder
mehr Filamente (10,11) umfassen, die ver-
zwirnt, gedreht oder miteinander zusammenge-
fügt sind;
Verweben der Fasern (1,2) mit weiteren Fasern,
um ein Gewebe auszubilden, das einen Bede-
ckungswert unter etwa 55 % aufweist, wobei die
Fasern und die weiteren Fasern Kett- und
Schussfasern des Gewebes umfassen und im
Wesentlichen in rechten Winkeln zueinander
angeordnet sind; und
Aufbringen einer Beschichtung auf das Gewe-
be, um die Durchlässigkeit des Gewebes zu ver-
ringern.

5. Verfahren zum Herstellen eines Airbags, das die fol-
genden Schritte umfasst:

Ausbilden eines Gewebes nach Anspruch 4;
und
Herstellen des Airbags aus dem Gewebe.

Revendications

1. Tissu (3) destiné à être utilisé dans la fabrication d’un
coussin de sécurité gonflable pneumatique, le tissu
comprenant des fibres de chaîne (1) et de trame (2)
entrelacées qui sont disposées sensiblement per-
pendiculairement les unes aux autres, les fibres de
chaîne (1) et/ou de trame (2) étant formées de deux
ou plusieurs filaments (10, 11) qui sont torsadés, en-
roulés ou assemblés ensemble, les fibres ayant des
sections transversales non uniformes pour augmen-
ter le frottement entre les fibres à leurs intersections,
le tissu ayant une valeur de couverture inférieure à
environ 55 %, et un revêtement étant appliqué sur
le tissu pour diminuer la perméabilité du tissu.

2. Tissu selon la revendication 1, dans lequel les fibres
de chaîne (1) et/ou de trame (2) sont revêtues d’un
agent de rugosité, pour augmenter la rugosité de
surface des fibres.

3. Coussin de sécurité gonflable formé à partir d’un tis-
su selon l’une quelconque des revendications pré-
cédentes.

4. Procédé de formation d’un tissu (3) destiné à être
utilisé dans la fabrication d’un coussin de sécurité
gonflable pneumatique, comprenant les étapes con-
sistant à :

former au moins un ensemble de fibres à partir
de deux éléments de fibres comprenant deux
ou plusieurs filaments (10, 11) qui sont torsadés,
enroulés ou assemblés ensemble ;
entrelacer les fibres (1, 2) avec d’autres fibres
pour former un tissu ayant une valeur de cou-
verture inférieure à environ 55 %, les fibres et
des fibres supplémentaires comprenant des fi-
bres de chaîne et de trame du tissu et étant dis-
posées sensiblement à angles droits les unes
par rapport aux autres ; et
appliquer un revêtement sur le tissu pour dimi-
nuer la perméabilité du tissu.

5. Procédé de fabrication d’un coussin de sécurité gon-
flable, comprenant les étapes consistant à :

former un tissu selon la revendication 4 ; et
fabriquer le coussin de sécurité gonflable à partir
du tissu.
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