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(57) A fabric formed from interwoven warp and weft
yarns which are arranged to be substantially perpendic-
ular to one another, wherein the warp yarns are formed

A fabric for an air-bag and method for manufacturing the fabric

from multiple filaments which are twisted together to form
the warp yarns, with a degree of twist greater than about
40 turns per metre.
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Description

[0001] THIS INVENTION relates to a method for man-
ufacturing an air-bag, and in particular concerns a meth-
od for weaving a fabric for use in the production of air-
bags.

[0002] Currently vehicle air-bags are generally formed
from woven nylon fabric. The fabric is typically manufac-
tured by drawing a number of parallel warp yarns from a
reel, and weaving weft yarns across the warp yarns, gen-
erally at right angles thereto. A first weft yarn will be wo-
ven into the warp yarn so that it passes over and under
alternate warp yarns. The next weft yarn will be intro-
duced so that it passes over the warp yarns that the first
weft yarn passed under, and vice versa.

[0003] These fabrics are generally prepared using
large, dedicated weaving looms, which will be well-un-
derstood by those skilled in the art.

[0004] The warp yarns are subject to friction and abra-
sion as they pass through the loom, through coming into
contact with neighbouring yarns and against components
of the loom. It is therefore necessary to protect the warp
yarns from damage during the weaving process.
[0005] In general, this is achieved by forming each
warp yarn from a relatively large number of filaments (for
example, around 140 filaments). These filaments are ex-
truded and gathered together to form the yarn, and the
yarn is nipped at periodic intervals to form points of en-
tanglement. These periodic entanglement points may be
provided at a spacing of around 20 to 30 per metre of yarn.
[0006] The warp yarns then have coating applied to
protect them during the weaving process. This coating
is known as the "size", and is applied by passing the yarn
through a size bath. Typically, the size may form around
0.5 to 2% by weight of the finished yarn.

[0007] Once the yarn has been woven into a fabric,
the size is removed from the fabric during a scouring
process, in which chemicals are applied to the fabric to
dissolve the size and wash the size away.

[0008] Itis anobject of the presentinvention to provide
an improved method for weaving fabric for use in vehicle
air-bags.

[0009] Accordingly, one aspect of the present inven-
tion provides a fabric formed from interwoven warp and
weft yarns which are arranged to be substantially per-
pendicular to one another, wherein the warp yarns are
formed from multiple filaments which are twisted together
to form the warp yarns, with a degree of twist greater
than about 40 turns per metre.

[0010] Advantageously, the weftyarns are substantial-
ly untwisted.
[0011] Preferably, the degree of twist of the weft yarns

is less than about 5 turns per metre.

[0012] Conveniently, every successive warp yarn is
formed from filaments that are twisted together.

[0013] Advantageously, the degree of twist of the fila-
ments forming the warp yarnsis less than about 200 turns
per metre.
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[0014] Preferably, the warp yarns have periodic entan-
glement points, at which the filaments forming the yarn
are entangled together.

[0015] Conveniently, fewer than about 20 entangle-
ment points per metre of warp yarn are formed.

[0016] Another aspect of the present invention pro-
vides a method of forming warp yarns for use in manu-
facturing a fabric for an air-bag, including the steps of:
providing a bundle of filaments; gathering the bundle of
filaments together; and twisting the filaments together,
by a degree of twist greater than around 40 turns per
metre, to form the yarn.

[0017] Advantageously, the method further comprises
the step of applying periodic entanglement points to the
bundle of filaments, prior to the twisting step, the fila-
ments being entangled with one another at the entangle-
ment points.

[0018] A further aspect of the present invention pro-
vides a method of weaving a fabric, comprising the steps
of: providing a plurality of warp yarns, each comprising
a bundle of filaments that are twisted together with a de-
gree of twist of about 40 turns per metre; providing a
plurality of weft yarns; and weaving the warp and weft
yarns together to form a fabric, so that the warp and weft
yarns are arranged to be substantially perpendicular to
one another.

[0019] Preferably, the weft yarns are formed from fila-
ments which are substantially not twisted together
[0020] Conveniently, the warp and weft yarns are of
around 400 to 600 decitex.

[0021] Another aspect of the present invention pro-
vides an airbag formed from a fabric according to any
one of claims 1to 7.

[0022] A further aspect of the present invention pro-
vides an air-bag module comprising an air-bag according
to claim 13.

[0023] Another aspect of the present invention pro-
vides a vehicle comprising an airbag module according
to claim 14.

[0024] Inorderthatthe presentinvention may be more
readily understood, embodiments thereof will now be de-
scribed, by way of example, with reference to the accom-
panying drawings, in which:

Figure 1 is a schematic view of a warp yarn suitable
for use with the present invention; and

Figure 2 is a schematic view of a fabric embodying
the present invention.

[0025] With reference firstly to figure 1, a yarn 1 is
shown which is suitable for use as a warp yarn in em-
bodiments of the present invention. The yarn 1 is formed
from a number of individual filaments 2 which are twisted
together to form the yarn 1. Either "S" or "Z"-twists (i.e.
right-or left-handed twists) may be used to form the yarn
1.

[0026] In preferred embodiments the yarn 1 consists
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of a bundle of around 96 to 120 filaments 2. The number
of filaments 2 in the yarn 1 may be as high as 180 or
even higher, however.

[0027] Preferably, the degree of twist of the yarns 2 is
between around 40 and 200 turns per metre of the yarn
1. If the degree of twist is less than around 40 turns per
metre, it has been found that there is generally insufficient
consolidation of the filaments 2 that make up the yarn 1.
[0028] Onthe other hand, if the degree of twist is great-
er than around 200 turns per metre, it has been found
that the resulting yarn becomes too heavy, stiff and un-
wieldy to be woven effectively into a fabric. In addition
the high level of twist will reduce the throughput of the
twisting machine, thus increasing the cost.

[0029] Inordertoform the yarn 1, the filaments 2 form-
ing the yarn are extruded in the normal (or any suitable)
manner, and are nipped at periodic intervals to form en-
tanglement points. The bundle of filaments is then sent
to a twisting machine, which twists the filaments together
to form the yarn 1. Before or after this twisting process
the yarn 1 may be passed through a size bath so that a
suitable finish or lubricant can be applied to the yarn 1.
The finished yarn 1 is then wound on to a bobbin, which
can then be used to transport the yarn 1 to its destination.
[0030] Theyarn1isthenusedaswarpyarnsinaweav-
ing process to form a fabric, as discussed above.
[0031] Figure 2 shows a close-up view of a region of
woven fabric 3 embodying the present invention. Figure
2 is a schematic figure and the size and spacing of the
yarns forming the fabric 3 is exaggerated for the purpose
of clarity.

[0032] The fabric 3 is formed from a series of warp
yarns 4, which run vertically in figure 2, and weft yarns
5, which run horizontally in figure 2. As will be understood
by those skilled in the art, each warp yarn 4 passes al-
ternately over and under each alternate weft yarn 5 that
is encountered along the length of the warp yarn 4. Sim-
ilarly, each weft yarn 5 passes alternately over and under
each warp yarn 4 that is encountered along the length of
the weft yarn 5.

[0033] Each warp yarn 4 is formed from a bundle of
twisted filaments, as shown in figure 1. Each weft yarn 5
is substantially untwisted, comprising a bundle of fila-
ments which are generally parallel to one another, and
have a degree of twist which is less than about 5 turns
per metre.

[0034] Fabrics embodying the present invention will
have warp yarns that are more robust, in which the fila-
ments forming the warp yarns hold together more readily,
and are more resistant to damage through friction and
abrasion during the weaving process. This means that a
reduced amount of size, or no size, may be applied to
the warp yarns prior to the weaving process beginning,
thus reducing the cost of the finished fabric, both in the
amount of size that has to be added to the warp yarns
prior to weaving and also in the degree of scouring that
needs to be performed to remove the size from the fabric
after weaving has been completed.
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[0035] It is anticipated that the present invention will
be a particular application to fabrics formed from polyes-
ter. As mentioned above, conventional fabrics for vehicle
air-bags are formed from nylon, and the majority of looms
and other weaving equipment are configured to process
yarns formed from filaments of nylon. However, nylon is
relatively expensive, and it would be preferable to employ
cheaper materials such as polyester.

[0036] Polyester is stiffer than nylon, and periodic en-
tanglements cannot be applied to polyester as effectively.
Periodic entanglements can generally only be applied to
polyester yarns with a frequency of around 9 to 20 en-
tanglements per metre. Also, because the filaments form-
ing the yarn are stiffer, the entanglement points do not
bind the filaments together as reliably.

[0037] Inaddition, the size thatis used for coating nylon
yarns can generally not be applied directly to polyester
yarns. The size required to coat polyester yarns is more
expensive, and present scouring machines are not con-
figured to remove this size effectively. It is therefore de-
sirable to use as little size as possible, or no size, and
as discussed above a reduction in the required amount
of size can be achieved by forming the warp yarns from
twisted filaments.

[0038] In embodiments of the invention the weft yarns
are substantially untwisted. This is because the weft
yarns are, in general, not subject to friction and/or abra-
sion to the same degree as warp yarns during the weav-
ing process, and are not as prone to breakage of fila-
ments. The twisting stage, which inevitably increases the
cost of yarn, need therefore not be applied to the weft
yarns.

[0039] In addition, in preferred embodiments the weft
yarns do not have any size applied thereto. However, the
weft yarns may have a relatively small amount of finish
orlubricant, forinstance around 0.5% of "spin finish" from
the manufacturing stage.

[0040] In preferred embodiments, one or both of the
warp and weft yarns are formed to have a density of
around 400 to 600 decitex. However, the decitex may be
considerably higher, forinstance up to around 1800 deci-
tex, or may be lower, for instance around 167 decitex.
[0041] It is anticipated that fabrics embodying the
presentinvention will find utility in various forms of vehicle
air-bag, including (but not limited to) internal passenger
protection air-bags and external pedestrian protection
air-bags.

[0042] Embodiments of the invention provide air-bag
modules including air-bags formed entirely or partially
from fabrics as described above.

[0043] 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.
[0044] The featuresdisclosed inthe foregoing descrip-
tion, or the following claims, or the accompanying draw-
ings, expressed in their specific forms or in terms of a
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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

10.

A fabric formed from interwoven warp and weft yarns
which are arranged to be substantially perpendicular
to one another, wherein the warp yarns are formed
from multiple filaments which are twisted together to
form the warp yarns, with a degree of twist greater
than about 40 turns per metre.

A fabric according to claim 1, wherein the weft yarns
are substantially untwisted.

A fabric according to claim 2, wherein the degree of
twist of the weft yarns is less than about 5 turns per
metre.

A fabric according to any preceding claim, wherein
every successive warp yarn is formed from filaments
that are twisted together.

A fabric according to any preceding claim, wherein
the degree of twist of the filaments forming the warp
yarns is less than about 200 turns per metre.

A fabric according to any preceding claim, wherein
the warp yarns have periodic entanglement points,
atwhich the filaments forming the yarn are entangled
together.

A fabric according to claim 6, wherein fewer than
about 20 entanglement points per metre of warp yarn
are formed.

A method of forming warp yarns for use in manufac-
turing a fabric for an air-bag, including the steps of:

providing a bundle of filaments;

gathering the bundle of filaments together; and
twisting the filaments together, by a degree of
twist greater than around 40 turns per metre, to
form the yarn.

A method according to claim 8, further comprising
the step of applying periodic entanglement points to
the bundle of filaments, prior to the twisting step, the
filaments being entangled with one another at the
entanglement points.

A method of weaving a fabric, comprising the steps
of:
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11.

12.

13.

14.

15.

providing a plurality of warp yarns, each com-
prising a bundle of filaments that are twisted to-
gether with a degree of twist of about 40 turns
per metre;

providing a plurality of weft yarns; and
weaving the warp and weft yarns together to
form a fabric, so that the warp and weft yarns
are arranged to be substantially perpendicular
to one another.

A method according to claim 10, wherein the weft
yarns are formed from filaments which are substan-
tially not twisted together

A method according to claim 10 or 11, wherein the
warp and weft yarns are of around 400 to 600 decitex.

An airbag formed from a fabric according to any one
of claims 1to 7.

An air-bag module comprising an air-bag according
to claim 13.

A vehicle comprising an air-bag module according
to claim 14.
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