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Description

FIELD

[0001] The invention relates to methods for production of airbags and airbags produced thereby. The methods disclosed
herein can be used to produce airbags with decreased leakage from their seams, thus leading to an increase in duration
of the inflated state of the airbag.

BACKGROUND

[0002] Inflatable airbags are of key component of vehicle safety systems. Airbags are one form of inflatable passive
safety restraint device which are now standard in automotive use. In recent years, the number of airbags and area of
coverage for these airbags has increased. Multiple air bag configurations in use include air bags for the front seating
area, for side impact protection, for rear seat use, for use in headliner area inflatable curtains, and for use in inflatable
seat belts.
[0003] More recently, there has become a greater demand for head and upper body protection during side and lateral
vehicle collisions in motor vehicle, among others. Occupants killed in side impact crashes typically have higher incidences
of head, neck and upper body injuries. Existing driver-side, passenger-side, and, more recently, side impact cushions
help to prevent or limit injuries, but are not designed to protect the heads of occupants, particularly in the event of a
rollover condition or a clear side strike from another vehicle.
[0004] In order to protect the head and upper body during rollover conditions, airbag curtains have been designed
that are typically installed in the roof or roof supports of automobiles. When a sensor is triggered to activate the airbag
curtains, the curtains will expand to at least partially cover parts of the windows of the vehicle, or, in some cases, the
entire interior side of the vehicle. Airbags that are designed for rollover protection are different from conventional front
and side airbags in that they are designed to remain inflated for a longer period of time as compared to front impact
airbags, which preferably lose some air during passenger impact with the bag in order to cushion the blow, rather than
allowing the passenger to rebound off the inflated bag.
[0005] To meet the requirements for effective inflation, airbag fabrics for rollover protection must have the ability to
resist the passage of air, which is characterized by different measures of air permeability and porosity. Therefore, it is
desirable for woven nylon or polyester rollover airbags to have a very low porosity and correspondingly low air permeability.
While fabric properties, such as the linear density of the yarns, twist factors, weave construction and thickness and
weight, all influence air permeability, it has usually been necessary to add a coating or additional layer to airbag fabrics
to meet industry standards.
[0006] However, as automotive trends move to smaller and lighter vehicles, less space is sometimes available for
mandatory safety items such as airbags, while some of the airbags need to be physically larger to meet evolving auto-
motive safety standards. This has led to the problematic situation of some airbag modules needing to be smaller while
some airbags need to be larger. Methods have evolved which pack airbags at higher pressures and/or temperatures.
While such methods result in an improvement in packability of the airbag within the module, they also tend to be expensive
and add complexity to the airbag module manufacturing process.
[0007] Creating an air and liquid impervious structure has traditionally been achieved via various forms of coated
fabrics from processes like gap coating, reverse roll, rotary screen, transfer, extrusion, hot melt, lamination, impregnation
and metering rod. All of the resulting structures add significant cost and thickness to the base fabric.
[0008] Depending on their complexity, airbags can be made of flat-woven fabric, which is cut and seamed, or in one
piece with woven seams (One-Piece Woven or OPW). These OPW airbags give designers immense flexibility in creating
patterns and designs. They also reduce the number of production steps, thereby minimizing production time. OPW
airbags are woven on modern high-speed weaving machines from a variety of warp and weft material in a variety of
patterns and shapes.
[0009] A problem with prior OPW concepts is their inability to hold air for the time period required in rollover situations.
Some OPW designs utilize a coating on the exterior surfaces of the cushion in order to meet the inflation time requirement,
which requires that the cushion be coated with up to 150 g/m2 on each side of the cushion. This is due to the transition
from the plain woven areas of the bag to the seam areas of the bag. This transitional area, which is the main focus as
the bag inflates, can tend to separate an external coating from the surface of the woven fabric, resulting in leakage at
the seams of the bag. An airbag fabric (including an OPW airbag fabric) can be calendered under conditions to at least
partially deform and fuse filaments within the synthetic fibers of the airbag fabric, for example, polyamide airbag fabrics
such as nylon-6,6. The behavior of the transitional areas has proven especially problematic in that calendering does not
satisfactorily improve the air permeability of these transition regions, also referred to as "seams." Coatings that have
proven acceptable for reducing air permeability in other (non-transition or non-seam) regions of the airbag fabric (espe-
cially OPW airbag fabrics) has not performed acceptably well in the transition regions ("seams"). Examples of calendered
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airbag fabrics are disclosed in WO2017/079499, published 11 May 2017; and PCT/US2018/029504, filed 26 Apr 2018.
[0010] U.S. Published Patent Application No. 2002/0140218 discloses a one-piece woven airbag having an upper
layer, a lower layer and a joining edge. A coating or laminating layer is associated with the interior side of the upper and
lower layers and the joining edge is positioned inside the bag. A method of manufacturing an airbag includes forming a
one piece bag, cutting the bag, turning the bag inside out, and closing the bag. The bag is turned inside out through the
cut portion so that coated sides of the layers and the joined edge are disposed inside the bag.
[0011] U.S. Patent Nos. 7,780,194 and 8,733,788 illustrate in Figs. 1 and 4 thereof respectively, cross-sectional
representations of one-piece woven airbags, where two layers are woven into a single layer. U.S. Patent No. 7,686,331
illustrates the location and configuration of a side curtain airbag in Figs. 2 and 3 thereof.
[0012] US 2013/026740 A1 describes a method of forming a fabric for an air-bag, the method comprising providing a
plurality of yarns, each yarn being formed from a plurality of individual fibres; applying an activatable additive or coating
to each yarn, the additive or coating initially not being activated and wherein, prior to activation, the additive or coating
presents little or no impedance to the relative movement of the fibres within the yarn and, following activation, the additive
or coating binds fibres within the yarn to one another to prevent or hinder relative movement of the fibres in the yarn
with respect to one another; and passing the yarns through an activation zone including a compressing component
which applies a compressive force to the yarns, the additive or coating being activated as the yarns pass through the
activation zone so that the yarns each have a substantially flat configuration.
[0013] However, there is still a need for improved rollover airbags with reduced packing volume which still exhibit safe
duration of the inflated state.

SUMMARY

[0014] The present invention relates to airbags with an increase in duration of the inflated state of the airbag and
methods for their production according to the appended claims. Accordingly, an aspect of the present invention relates
to methods for decreasing air leakage from a one piece woven (OPW) airbag.
[0015] Presented herein is a method for decreasing air leakage from a one piece woven (OPW) airbag, said method
comprising forming an OPW airbag having seams; and applying a hot melt sealant material to one or more seams of
the OPW airbag and not to the remainder of the OPW airbag.
[0016] In one form, the method further comprises calendering the OPW airbag before application of the sealant material
to the one or more seams.
[0017] In another form, the method further comprises applying a lightweight coating over the OPW airbag, after applying
the sealant material to the one or more seams.
[0018] In this form, the lightweight coating can be in the form of a lightweight film selected from polyurethanes, polya-
mides, polyolefins and polyesters, or formed from silicone-based coatings such as poly-dimethylenesiloxane, poly-
urethane and rubber compositions such as polychloroprene, having a weight per unit area selected from ranges selected
from the group consisting of from ≥ 5 g/m2 to ≤ 40 g/m2 and from ≥ 5 g/m2 to ≤ 20 g/m2.
[0019] In another form, the hot melt sealant material has a melting range less than that of a fabric of the OPW airbag,
such as from ≥ 50° C to ≤ 180°C, or from ≥ 120° C to ≤ 160 ° C.
[0020] In yet another form, the method further comprises melting, adhering, and compressing the sealant material into
the OPW airbag seam, and optionally calendering the OPW airbag after application of the sealant material.
[0021] Advantageously, the hot melt sealant material further comprises tracer compound which when illuminated with
ultraviolet light fluoresces in the visible light range, and the method further comprises tracing the application of the hot
melt sealant material with ultraviolet light.
[0022] Conveniently, the hot melt sealant material is selected from a micropore penetrable, low viscosity, low surface
tension sealant, a low thickness film, an adhesive web, or an impermeable multi-layer film.
[0023] In another form, the hot melt sealant material is a low viscosity sealant which is curable by heat, light or chemical
cross-linking (including by exposure to atmospheric humidity).
[0024] Advantageously, the OPW airbag exhibits an increase in duration of its inflated state.
[0025] In one form, the method can further comprise forming a double stitch around the entire seam, located ≥ 0.2 to
≤ 0.4 cm into the OPW chamber away from the OPW seam, for example 0.3 cm into the OPW chamber away from the
OPW seam.
[0026] Also presented herein is an OPW airbag comprising a one piece woven fabric, wherein a major portion of the
fabric has multiple woven layers and a minor portion of the fabric has fewer woven layers than the major portion, and
wherein a transition portion or seam connects separate major portions, and major portions to the minor portions, and
wherein the seam is coated with a hot melt sealant material, wherein the remainder of the OPW airbag is not coated
with a hot melt sealant material.
[0027] In this form, the seam (transition) constitutes ≥ 2% and ≤ 14% of the surface area of the OPW airbag.
[0028] In one form, the hot melt sealant material is a reactive polyurethane having a melting point range of from ≥ 50°
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C to ≤ 180°C, or from ≥ 120° C to ≤ 160° C.
[0029] In another form, the airbag is calendered before application of the hot melt sealant material.
[0030] Advantageously, the entire OPW further comprises a light weight coating selected from silicone-based coatings
such as poly-dimethylenesiloxane, polyurethane and rubber compositions such as polychloroprene, having a weight per
unit area selected from ranges selected from the group consisting of from ≥ 5 g/m2 to ≤ 40 g/m2 and from ≥ 5 g/m2 to ≤
20 g/m2.
[0031] Additionally, the major portion of the fabric can be characterized by a gas permeability of < 1 l/dm2/min, measured
by Static Air Permeability with a test area of 100 cm2 and test pressure of 500 Pa.
[0032] In one form, the major portion of the fabric exhibits a low surface flatness as characterized by laser surface
profilometry giving an RMS surface roughness value of < 70 mm.
[0033] In another form, the hot melt sealant material is present at a level of less than 100 g/m2.
[0034] Although the primary sites of leakage from the inflated OPW airbag can be observed qualitatively during the
leakage tests, it is difficult to quantify the precise leakage rate through specific parts of the airbag.
[0035] In another form, the airbag can be made from an uncoated fabric in combination with seam sealing.
[0036] In one form, the airbag can have an average coating weight over the entire surface of the airbag of ≥ 10 g/m2

to ≤ 65 g/m2, or ≥ 10 g/m2 to ≤ 35 g/m2, or even ≥ 10 g/m2 to ≤ 25 g/m2.
[0037] In some forms, the airbag fabric is calendered and a light weight film is applied to the calendered airbag fabric.
[0038] In this form, the light weight film can be applied in the absence of separate seam sealing, and the light weight
film can be at least one selected from polyurethanes, polyamides, polyolefins and polyesters.
[0039] Advantageously, the light weight film has weight per unit area of from ≥ 10 g/m2 to ≤ 50 g/m2, for example, from
≥ 20 g/m2 to ≤ 40 g/m2.
[0040] In another form, the airbag further comprises a double stitch around the entire seam, located ≥ 0.2 to ≤ 0.4 cm
into the OPW chamber away from the OPW seam, for example 0.3 cm into the OPW chamber away from the OPW seam.
[0041] Additionally, disclosed herein and not forming part of the claimed invention, is a method for decreasing air
leakage from an OPW airbag, said method comprising calendering the OPW airbag, and laminating a film to the OPW
airbag.
[0042] Advantageously, calendering of the OPW airbag enables a lighter weight film to be applied to the airbag whilst
maintaining acceptable leakage characteristics.
[0043] In one form, calendering of the OPW airbag reduces the leakage rate through the cut edge of the airbag by in-
plane gas flow.
[0044] In this form, a distribution of pore sizes in the fabric is non-homogeneous through the thickness of the single
layer region.
[0045] In another form, the film is applied with heat and/or pressure, such that the through-thickness permeability of
the fabric is modified such that lightweight films may be used for lamination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] The present disclosure is susceptible to various modifications and alternative forms, specific exemplary imple-
mentations thereof have been shown in the drawings and are herein described in detail. It should be understood, however,
that the description herein of specific exemplary implementations is not intended to limit the disclosure to the particular
forms disclosed herein.
[0047] FIGS. 1A and 1B show opposite sides of an OPW airbag.

DETAILED DESCRIPTION

[0048] Disclosed herein are methods for production of airbags with an increase in duration of the inflated state of the
airbag.

Definitions

[0049] As used herein, "air bag" means inflatable passive safety restraints for automobiles and many other forms of
transportation, including military and aviation applications.
[0050] The term "light weight film" as used herein means a film having a weight from ≥ 10 g/m2 to ≤ 50 g/m2, for
example, from ≥20 g/m2 to ≤40 g/m2. Suitable chemistries include polyurethanes, polyamides, polyolefins and polyesters,
merely to name a few nonlimiting examples. It is to be understood that a lightweight film may require an additional
adhesive layer or may be self-adhering.
[0051] The term "seam" refers to a portion of an OPW airbag, which represents a transition portion between separate
major portions of the airbag which have multiple layers of woven fabric, or between major and minor portions of the
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airbag which have fewer layers of fabric. The seam or transitional portion extends between and connects edges between
separate major portions, and between major portions and minor portions. For example, the major portion of the airbag
can have two woven layers of fabric and the seam can have only one layer of woven fabric, although any number of
layers of woven fabric can be present, so long as the seam has fewer layers than the major portion. The area of the
seam can be from about ≥ 2% of the surface area of the OPW airbag to about ≤ 20%, for example ≥ 4% to ≤ 18%, for
example ≥ 6% to ≤ 16%, for example ≥10% to ≤ 15%, for example less than 14% of the OPW airbag surface, and the
major and minor portions of the airbag surface can be the remainder of the surface. The term "seam" and "transition
portion" can be used interchangeably.
[0052] The term "low viscosity sealant" as used herein means a material that, under application conditions, at least
partially fills void spaces in woven fabric to decrease air permeability. Examples of suitable viscosity ranges include from
≥ 6,000 mPa.s to ≤ 50,000 mPa.s, for example, from ≥ 10,000mPa.s to ≤ 40,000mPa.s, or even from ≥ 20,000mPa.s to
≤ 40,000mPa.s.

Description

[0053] A method disclosed herein is directed to decreasing air leakage from an OPW airbag and comprises forming
an OPW airbag having seams and applying a hot melt sealant material to one or more seams of the OPW airbag.
Advantageously, the hot melt sealing material is applied only to the one or more seams, and not to the remainder of the
airbag.
[0054] The method can further include applying a lightweight coating over the OPW airbag. In this non-limiting em-
bodiment, the hot melt sealant material can be applied to the one or more seams before application of the lightweight
coating, which can be, for example, a silicone elastomer or polyurethane coating.
[0055] The airbag can be calendered, either before or after application of the seam sealing material, and optionally
scoured prior to the application of the seam sealing material to the seam(s). For example, the OPW airbag can be
calendered after application of the hot melt sealant material and/or the lightweight coating. Calendering of the OPW
airbag can be conducted at a linear speed of 5 m/min, cylinder temperature at 225° C and 57 MPa nip-pressure with
force 400 N/mm of fabric width. Scouring of the fabric can be conducted by ramping the temperature in a bath from 85°
C to 95° C and passing the fabric through at 12 m/min, then drying the fabric in a four zone stenter oven at 120° C at a
linear speed of 10 m/min. Subsequently, a coating can be applied.
[0056] Non-limiting examples of hot melt sealant materials which can be applied include thermoplastic resins, such
as reactive polyurethane SikaMelt 9676 from SIKA and extruded films, such as single layer or multi-layer adhesive tapes
such as SST 800 from Gluetex GmbH, such as those in the form of molten beads, molten powders, or molten pellets.
It can also be advantageous if the hot melt sealant materials include a tracer compound, such as a Stokes shifting dye
or pigment, which when illuminated with ultraviolet light fluoresces in the visible light range. By inclusion of such a tracer
compound, the extent of coverage of the hot melt sealant material can be traced with ultraviolet light during its application
to the seam(s) .
[0057] In another non-limiting embodiment, the seam sealant material can be a low viscosity sealant that can penetrate
into the pores of the OPW airbag seams. Various techniques known for filling micro-porous material with low viscosity
fluids can be used to apply the sealant, such as application of negative pressure and adjusting of the capillary forces
via combination of fluid viscosity and surface tension. The hot melt sealant material is selected from molten beads,
molten powders, molten pellets, a micropore penetrable, low viscosity, low surface tension sealant, a low thickness film,
an adhesive web, or an impermeable multi-layer film, and is advantageously a low viscosity sealant which is curable by
heat, light or chemical cross-linking (for example, curable by exposure to atmospheric humidity). Suitable low viscosity
sealants can be cross-linkable silicone sealants, low thickness films, adhesive webs or impermeable multi-layer films,
such as films of copolyamides, copolyesters, polyolefins, or polyurethanes.
[0058] Advantageously, the seam sealants are those which can be cured by heat, light or chemical crosslinking
(including exposure to atmospheric humidity), and can be those having a melting range less than that of a fabric of the
OPW airbag, such as from ≥ 50° C to ≤ 180° C, or from ≥ 120° C to ≤ 160° C. The seam sealing compound or the seam
sealing adhesive can be present at a level of from ≥ 20 g/m2 to ≤ 100 g/m2, for example, from ≥ 30 g/m2 to ≤ 80 g/m2,
for example ≥ 40 g/m2 to ≤ 60 g/m2.
[0059] The method can further comprise applying a lightweight coating over the OPW airbag. Non-limiting examples
of suitable lightweight coatings include silicone-based elastomers, such as polydimethylenesiloxane, polyurethane-
based coatings, and rubber compositions such as polychloroprene. Alternatively, the lightweight coating can be applied
in the form of a low thickness film, an adhesive web or an impermeable multilayer film, for example a copolyimide,
copolyester, polyolefin, or polyurethane film. The lightweight coatings can be applied at a weight per unit area of from
about ≥ 5 g/m2 to ≤ 40 g/m2, or from about ≥ 8 g/m2 to ≤ 30 g/m2, or even from about ≥ 10 g/m2 to ≤ 20 g/m2. Lightweight
coating material suppliers include Shin-Etsu, Bluestar and Dow Coming.
[0060] Advantageously, the hot melt sealant material can be applied to the one or more seams before application of
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the lightweight coating to the entire OPW airbag. Optionally the lightweight coating may be added only to the major
portion, or to the major and minor portions only.
[0061] The presently disclosed method of using a limited amount of coating provides a fabric which matches the
functional properties of a typical higher weight coated fabric. Since the heavier coating amounts of sealant are limited
to a smaller section of the OPW airbag, i.e. on the seams, the present method results in an OPW airbag having a low
average coating weight over the entirety of the airbag. For example, the average coating weight over the airbag can be
less than or equal to about 65 g/m2, such as from about 35 g/m2 to about 50 g/m2, or even from about 25 g/m2 to about
35 g/m2. The low average coating weight is advantageous in limiting the overall weight of the airbag, as well as enhancing
the packability of the airbag into small volumes.
[0062] In another non-limiting embodiment, this method may further comprise calendering of the OPW airbag prior to
applying the lightweight coating to the one or more seams of the OPW airbag. Calendering of the airbag can result in
modifying the in-plane porosity of the fabric, by application of pressure. Similarly, a combination of calendering and
lamination can modify the in-plane porosity of the fabric so that mechanisms of airflow through the plane of the fabric
are greatly reduced, and thus more OPW airbags having improved inflation longevity can be made.
[0063] Additionally, reduction of the in-plane porosity of the major portion of the airbag fabric can reduce any amount
of the lightweight coating which might need to be applied to enhance the impermeability of that portion of the airbag,
resulting in an overall weight reduction and enhanced packability.
[0064] Desirable technical effects arising from the disclosed invention can include lower permeability in fabric and a
flatter fabric surface which allows the application of very light weight films or light weight coatings to reduce permeability.
[0065] In another non-limiting embodiment, the method may further comprise weaving a double stitch portion into an
area of the OPW airbag in front of the seam, or forming a double stitch around the entire seam, located ≥ 0.2 to ≤ 0.4
cm into the OPW chamber away from the OPW seam, for example 0.3 cm into the OPW chamber away from the OPW
seam.
[0066] FIGS. 1A and 1B illustrate opposite sides of an OPW airbag 100 according to the present invention, having a
major fabric region 110 having a greater number of layers, one or more seams (transition regions) 120, and a minor
fabric region 130 having a lesser number of layers. The seam 120 and optionally the minor region 130 are coated with
a seam sealant material (not shown).
[0067] Another aspect of the present disclosure, not forming part of the claimed invention, is directed to a method for
decreasing air leakage from an OPW airbag, said method comprising calendering the OPW airbag and laminating a
film, especially a lightweight film, to the airbag. As discussed above, calendering of the airbag modifies the in-plane
porosity of a fabric thereof. Alternatively, application of pressure during lamination to the airbag can modify the in-plane
porosity of a fabric thereof, and a combination of calendering and lamination of the airbag modifies the in-plane porosity
of a fabric thereof. The calendering of the OPW airbag enables a lighter weight film to be applied to the airbag whilst
maintaining acceptable leakage characteristics. Calendering can also reduce the leakage rate through the cut edge of
the airbag by in-plane gas flow.
[0068] Also disclosed herein are articles formed from the fabrics produced in accordance with these methods. In one
aspect of the disclosure, the fabric is used to produce an impervious product such as an automobile airbag, a sailcloth,
inflatable slides, temporary shelters, tents, ducts, coverings and printed media. In the present invention, the article is an
OPW airbag.
[0069] Further disclosed herein is an airbag fabric made by any of the above disclosed methods, which further comprises
a light weight coating. In one non-limiting embodiment, the airbag fabric has a light weight coating with a weight per unit
area of from ≥ 5 g/m2 to ≤ 40g/m2. The light weight coating is selected from, but not limited to polychloroprene, silicone
based coatings, polydimethylenesiloxane, polyurethane and rubber compositions. In another non-limiting embodiment,
the majority portion of the airbag fabric is characterized by having a gas permeability of < 1 l/dm2/min, measured by
Static Air Permeability with a test area of 100 cm2 and test pressure of 500 Pa, and exhibits a low surface flatness as
characterized by laser surface profilometry giving an RMS surface roughness value of < 70 mm.
[0070] It is observed that calendering as disclosed herein produces lower leakage through the fabric, but surprisingly
higher leakage through the seam when in combination with the overall coating. The disclosed airbags can include
calendered, uncoated fabric in combination with seam sealing. The disclosed calendered fabric can be optionally seam-
sealed in either a coated or uncoated condition.
[0071] Also presented herein is an OPW airbag comprising any of the airbag fabrics described above. In one non-
limiting embodiment, the airbag can be a side curtain airbag, and can have a seam sealing compound or seam sealing
adhesive, wherein the seam sealing compound or the seam sealing adhesive is present at a level of less than 100 g/m2.
[0072] In one form, the OPW airbag can be a one piece woven fabric, wherein a major portion of the fabric has multiple
woven layers and a minor portion of the fabric has fewer woven layers than the major portion, and a transition portion
or seam connects edges of separate major portions, and major portions with the minor portions, wherin the seam, and
optionally the minor portion, is coated with a hot melt sealant material. For example, the seam portion constitutes from
≥ 2% and ≤14% of the surface area of the OPW airbag. The OPW airbag can be made of and according to, and have
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the characteristics of the airbag fabric, as disclosed above.
[0073] For example, the hot melt sealant material can be a reactive polyurethane having a melting point range of from
≥ 50° C to ≤ 180°C, or from ≥ 120° C to ≤ 160° C, and can be present at a level of less than 100 g/m2.
[0074] The the entire OPW airbag can have a light weight coating selected from silicone-based coatings such as poly-
dimethylenesiloxane, polyurethane and rubber compositions such as polychloroprene, having a weight per unit area
selected from ranges selected from the group consisting of from ≥ 5 g/m2 to ≤ 40 g/m2 and from ≥ 5 g/m2 to ≤ 20 g/m2,
and can be characterized by a gas permeability of <1 l/dm2/min, measured by Static Air Permeability with a test area of
100 cm2 and test pressure of 500 Pa.
[0075] Additionally, the airbag can be calendered before application of the hot melt sealant material, such that the
major portion of the airbag fabric exhibits a low surface flatness as characterized by laser surface profilometry giving an
RMS surface roughness value of < 70 mm.
[0076] Alternatively, the OPW airbag can be made from an uncoated fabric in combination with seam sealing. However,
in any event, the average coating weight over the entire surface of the airbag, i.e. over the major, minor and seam
portions, is less than about 65g/m2, less than about 35g/m2, or even less than about 25g/m2.
[0077] In another form, the OPW airbag can be formed such that the airbag fabric has been calendered and wherein
a light weight film has been applied to the calendered airbag fabric. The light weight film can be applied in the absence
of separate seam sealing, and can be one selected from polyurethanes, polyamides, polyolefins and polyesters. Ad-
vantageously, the light weight film has weight per unit area of from ≥ 10 g/m2 to ≤ 50 g/m2, for example, from ≥ 20 g/m2

to ≤ 40 g/m2.
[0078] The OPW airbag can further comprise a double stitch around the entire seam, located ≥ 0.2 to ≤ 0.4 cm into
the OPW chamber away from the OPW seam, for example 0.3 cm into the OPW chamber away from the OPW seam.
[0079] As will be understood by the skilled artisan upon reading this disclosure, alternative methods and apparatus
to those exemplified herein which result in at least a portion of the yarn on the top surface or at least a portion of the
yarn on the bottom surface having fibers with a permanently modified cross-section and that are at least partially melt
fused together are available and use thereof is encompassed by the present invention.

Examples

[0080] The following Examples demonstrate the present invention and its capability for use. The invention is capable
of other and different embodiments, and its several details are capable of modifications in various apparent respects.
Accordingly, the Examples are to be regarded as illustrative in nature and non-limiting.

Test Methods and Procedures

[0081] The following steps were performed to assess the efficacy of various conformations of OPW airbags in reducing
permeability upon inflation.

(1) a number of OPW cushions, all of the same basic design, were woven on an airjet loom with a jacquard using
high tenacity Nylon 6,6 yarn of 470 decitex with 136 filaments in a 20 ends/cm x 18 picks/cm construction.
(2) Following the weaving process, the OPW airbag was conventionally scoured by ramping the temperature in a
bath containing conventional aqueous scouring liquid, from 85° C to 95° C, passing the fabric through the bath at
12 m/min, then drying the fabric in a fourzone stenter oven at 120° C at a linear speed of 10 m/min.
(3) Some of the OPW cushions were treated by applying a reactive polyurethane hot-melt adhesive to at least one
of the upper or lower surfaces of the OPW airbag seam. The hot-melt adhesives had melting points in the range of
≥ 50° C to ≤ 180° C, and melt viscosities of the hot-melt adhesives were from 7,000 mPa.s to 40,000 mPa.s (measured
in the range of ≥ 90° C to ≤ 130° C using Brookfield Thermosel brand constant temperature vessel). The preferred
hot melt adhesive used had a viscosity of 30,000 mPa.s at 130° C and a melting point in the range of ≥ 120° C to
≤ 160° C. This type of hot melt adhesive cures on exposure to atmospheric humidity and forms a durable elastomer.
The adhesive was applied using a manually heated adhesive gun at 160° C. A UV tracer was added to the hot melt
adhesive. To ensure a full coverage of the seam by the adhesive a UV light was used during application. In this way

Abbreviations
DAP Dynamic Air Permeability
dtx decitex
N66 Nylon 6,6
SAP Static Air Permeability
OPW One Piece Woven
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a consistent and complete application of the adhesive to the entire seam may be assured.
(4) Following application of the hot melt adhesive, an external pressure was applied to the cushion at an elevated
temperature to enable penetration of the adhesive into the seam structure. This may be carried out using any
conventional pressure/heating process equipment. One non-limiting example of a suitable method can be calend-
ering. Where calendering is used the pressure can be from ≥ 1 MPa to ≤ 45 MPa with a calendering roller surface
temperature of > 50°C to ≤ 250°C. For example, calendering can be performed at 50 N force (ca 7MPa) in combination
with roller surface temperature of about 170° C.

[0082] For some experiments the seam sealant was applied to a previously calendered OPW cushion. In these cases,
the cushion was calendered on both sides at linear speed of 5 m/min, hot roll temperature at 225° C and 57 MPa nip-
pressure with force 400 N/mm of fabric width. Such conditions compress the filaments within the fabric, and permanently
deform and at least partially fuse the surface filaments in the airbag fabric of the entire OPW cushion including the seam.
The calendered OPW cushion was then processed with the same hot melt adhesive application and heat/pressure
processes as the non-calendered sample to enable penetration into the seam.
[0083] Some of the OPW cushions were coated using the following method: the OPW cushion was first scoured as
described in Step (2), then was heat set at 150°C for 1 minute. For coated samples an industry typical silicone coating,
for example Dow Corning LCF 3600, was applied to the fabric using knife over air technique. The coating weight was
controlled by adjusting the gap between the fabric and the knife. The coating was cured for 2 minutes at 150°C.
[0084] Some of the pre-calendered OPW cushions had light weight multi-layer films laminated to both surfaces. The
films were laminated onto the OPW cushion surfaces by a heat and pressure technique. Two types of film were studied
as below:
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[0085] As an alternative to coating the entire cushion, some of the non-calendered and calendered OPW cushions
had the same conventional silicone coating applied directly to the seam. The coating method was as described above
except a mask was applied to the OPW cushion leaving only the seam areas exposed. Following the coating, the mask
was removed resulting in localized seam only coating. This localized coating was typically from 40 g/m2 to 80 g/m2.
Some of the cushions had an overall coating from 20 g/m2 to 40 g/m2 added to them after the localized seam only coating.
[0086] Some of the non-calendered and calendered OPW cushions had a tape applied directly to the seam using a
heat and pressure technique. The tape was of two layers - a polyamide adhesive layer (melting point 120°C) and a low
permeability polyurethane membrane barrier layer (melting point 190°C).
[0087] The OPW cushion samples prepared by the methods described above were then subject to comparative leak
testing so that the relative efficacy of each of the various seam sealing techniques could be determined.

Leak Testing:

[0088] The OPW cushion was supported in a frame, and the opening of the cushion was clamped to a pressure-
controlled air pipe such that an airtight seal was formed. The frame was placed in the water tank. Once the cushion was
in the water, the air pressure was increased using a flow control valve. The test is designed to increase the air pressure
in the cushion and to measure the total air volume to achieve specific pressures. The rate of pressure increase, and
subsequent decay was measured for each cushion. Decay time is the time in seconds for the cushion to deflate from
its highest achievable pressure down to atmospheric pressure, i.e., full deflation. The pressure was increased up to a
maximum of 145 kPa. Once the maximum pressure was reached, the air supply was discontinued, and the cushion was
allowed to deflate. This method is intended to give a relative indication of the pressure holding ability of the variously
treated OPW cushions. Additionally, the inflation and subsequent deflation was recorded with a high-speed camera.
Inspection of the recording enabled leakage mechanisms to be determined, such as the site of initial leakage. The initial
leakage sites were in each case one of; through the face fabric of the OPW cushions chamber, through the seam, or
through the cut edge of the OPW cushion by in-plane gas flow.

Examples 1(a-d):

[0089] The test data in Table 1 below show that calendering an OPW cushion [Sample 1d] results in a deterioration
in leak rate compared to a non-calendered OPW cushion [Sample 1c] when both have a common coating weight of 40
g/m2. When the OPW cushions are not coated, the calendered cushion [Sample 1b] has an improved leakage performance
over that for non-calendered OPW cushions [Sample 1a]. The evidence being the lower volume of air (in Liters) required
to achieve the set pressure and the higher absolute pressure (in kPa) achieved. The primary site of leakage of the
calendered and coated OPW is through the seam.

Examples 2(a-d):

[0090] The test data in Table 2 below show that a non-calendered OPW cushion with a hot melt adhesive applied to
the seams, when coated with 40 g/m2 [Sample 2b] and 20 g/m2 [Sample 2c] overall coating, gives significantly better
leak tightness when compared to a non-calendered OPW cushion without hot melt adhesive on the seams, but with 75
g/m2 [Sample 2a] overall coating weight. This indicates that overall coating weight can be reduced by applying hot melt
adhesive to the seams. The table below also shows the results for localized tape application to the seams [Sample 2d].
While a similar trend is observed, the tape is not as effective a seam sealant as the hot melt adhesive. Evidence for this

TABLE 1

Sample 
ID.

OPW; 
Calendered

Overall silicone 
coating (g/m2)

Max 
pressure 

(kPa)

Volume of air (liters) 
required to set pressure Decay 

time (s)

Initial 
leakage 

mechanism40 kPa 80 kPa

1a No 41 4310 < 10 seam

1b Yes 48 3114 < 10 seam

1c No 40 88 202 881 < 10
in plane + 
face fabric

1d Yes 40 89 335 1536 <10
seam + in 

plane
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is although a similar volume of air was required to reach specific pressures, the decay time from the maximum pressure
was longer for Samples 2b or 2c than that measured for Sample 2d. This may be because the tape does not penetrate
into the seam as well as the lower viscosity hot melt adhesive.
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Examples 3(a-f):

[0091] Table 3 below shows results of applying a hot melt adhesive, a tape or a localized conventional coating to the
seams of an OPW cushion which had been pre-calendered. In each case the observed order of efficacy - hot melt
adhesive was best [Samples 3a and 3d] followed by localized seam coating [Samples 3b and 3e] followed by seam tape
[Samples 3c and 3f]. When the OPW fabric was pre-calendered [Samples 3a-c] versus non-calendered [Samples 3d-
f], the results were superior in each case in terms of less air volume required to reach maximum pressure.

Examples 4(a-c):

[0092] The test data in Table 4 below show that by using a pre-calendered OPW cushion, and by applying hot melt
adhesive to the seams, that a lighter overall coating weight of 20 g/m2 [Sample 4c] and 40 g/m2 [Sample 4a] can be
used and still achieve a significantly better leakage performance than a non-calendered regular OPW cushion with 75
g/m2 overall coating weight [Sample 2a in Table 2]. These results when compared to Table 2 indicate that pre-calendering
the OPW cushion and then applying hot melt adhesive to the seams gave a superior leak performance. Sample 4a in
Table 4 showed a particularly good leak performance. This result shows that this would be an improved solution compared
to current technology for a roll over side curtain airbag which needs to remain inflated for several seconds after deployment.
Sample 4b in Table 4 which had a tape applied to the seam, gave improved performance compared to the non-calendered
version, but was less effective compared to the hot melt adhesive samples tested.

TABLE 3

Sample 
ID.

OPW; 
Calendered

Localized 
seam 

protection

Max 
pressure 

(kPa)

Volume of air (liters) 
required to 40 kPa

Decay 
time (s)

Initial leakage 
mechanism

3a Yes
hot melt 
adhesive 55 1228 30 face fabric

3b Yes
silicone 
coating 51 1518 <10 face fabric

3c Yes tape 51 1741 11 face fabric

3d No
hot melt 
adhesive 51 1917 24 face fabric

3e No
silicone 
coating 48 2041.5 <10 face fabric

3f No tape 45 2955 <10 face fabric
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Examples 5(a-b):

[0093] Table 5 below shows results following application of a conventional coating to the seams of a non-calendered
OPW cushion, with subsequent coating application to the overall OPW cushion. The addition of localized coating to the
seam improves the gas volume necessary to reach a set pressure in comparison to the more heavily coated OPW
cushion without the localized coating [Sample 2a in Table 2]. Interestingly, the leak performance of the OPW cushion
with overall coating of 20 g/m2 was equivalent to that with the overall coating of 40 g/m2. However, the improvement
resulting from local coating of the seam was inferior to that resulting from application of hot melt adhesive to the seams
[Samples 2b & 2c in Table 2]. This is presumably because the hot melt adhesive penetrates further into the seam forming
a better barrier to air leakage.
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Examples 6(a-b):

[0094] Table 6 below shows results when a conventional coating is applied locally to the seams of a pre-calendered
OPW airbag. The leakage performance was improved by application of the localized coating, so enabling a lower overall
coating weight to be used, as for Sample 2a in Table 2, where a heavy overall coating weight was used. However, the
results are inferior to those of Samples 4a and 4c in Table 4 when seam sealing was achieved with application of hot
melt adhesive to the pre-calendered OPW cushion. This observation is consistent with an improved penetration of the
hot melt adhesive into the seam.
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Examples 7(a-f):

[0095] Table 7 below shows the leak test results when various light weight multi-layer films were adhered to pre-
calendered OPW cushions. The two types of films used in these examples, i.e., labeled as Film 1 and Film 2, are
described in the Test methods and Procedures section above. The test data indicate that the application of a light weight
film to pre-calendered OPW cushions [Samples 7a, 7c, 7e] results in an improved leak performance compared to when
the same film was applied to regular non-calendered OPW cushions [Samples 7b, 7d, 7f].
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Examples 8(a-b):

[0096] In these examples, the regular OPW design which had been used in all examples described above, was modified
to include a double stitch around the entire seam, located 0.3 cm into the OPW chamber away from the OPW seam, for
example ≥0.2 to ≤0.4 cm. There were 6 stiches on 8 ends per 16 picks area (0.18 mm2 area). The test data are displayed
in Table 8 below. The data for Sample 8a and 8b, when compared to the results of the regular coated OPW Sample 2a
in Table 2, show that for sample 8b which has a lighter overall coating, a lower volume was required to reach a set
pressure, and for sample 8a at an equivalent overall coating weight as Sample 2a there was also an increased deflation
time and maximum pressure achieved.
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Industrial Applicability

[0097] The systems and methods disclosed herein are applicable to the automotive industry.
[0098] The scope of protection for the invention is defined by the following claims.

Claims

1. A method for decreasing air leakage from a one piece woven (OPW) airbag (100), said method comprising:

forming an OPW airbag having seams (120); and
applying a hot melt sealant material to one or more seams of the OPW airbag and not to the remainder of the
OPW airbag.

2. The method of claim 1, further comprising calendering the OPW airbag before application of the sealant material to
the one or more seams, and/or
applying a lightweight coating over the OPW airbag, after applying the sealant material to the one or more seams.

3. The method of any preceding claim, wherein the lightweight coating is in the form of a lightweight film selected from
polyurethanes, polyamides, polyolefins and polyesters, or is formed from dispersions of silicone-based coatings
such as polydimethylenesiloxane, polyurethane and rubber compositions such as polychloroprene, having a weight
per unit area selected from ranges selected from the group consisting of from ≥ 5 g/m2 to ≤ 40 g/m2 and from ≥ 5
g/m2 to ≤ 20 g/m2.

4. The method of any preceding claim, wherein the hot melt sealant material has a melting range less than that of a
fabric of the OPW airbag, such as from ≥ 50°C to ≤ 180°C, or from ≥ 120°C to ≤ 160 °C.

5. The method of any preceding claim, further comprising melting, adhering, and compressing the sealant material
into the OPW airbag seam, and optionally calendering the OPW airbag after application of the sealant material.

6. The method of any preceding claim, wherein the hot melt sealant material:

(i) further comprises tracer compound which when illuminated with ultraviolet light fluoresces in the visible light
range, and the method further comprises tracing the application of the hot melt sealant material with ultraviolet
light, and/or
(ii) is selected from a micropore penetrable, low viscosity, low surface tension sealant, a low thickness film, an
adhesive web, or an impermeable multi-layer film, and/or
(iii) is a low viscosity sealant which is curable by heat, light or chemical cross-linking (including by exposure to
atmospheric humidity).

7. The method of any preceding claim, wherein the OPW airbag exhibits an increase in duration of its inflated state.

8. The method of any preceding claim, further comprising forming a double stitch around the entire seam, located ≥
0.2 to ≤ 0.4 cm into the OPW chamber away from the OPW seam, for example 0.3 cm into the OPW chamber away
from the OPW seam.

9. An OPW airbag (100) comprising:

a one piece woven fabric, wherein a major portion of the fabric (110) has multiple woven layers, a minor portion
of the fabric (130) having fewer woven layers than the major portion, and a seam (120) between edges of major
portions, and major and minor portions; and
the seam is coated with a hot melt sealant material, wherein the remainder of the OPW airbag is not coated
with a hot melt sealant material.

10. The OPW airbag of claim 9, wherein the seam constitutes ≥ 2% and ≤ 14% of the surface area of the OPW airbag.

11. The OPW airbag of claim 9 or 10, wherein the hot melt sealant material is a reactive polyurethane having a melting
point range of from ≥ 50°C to ≤ 180°C, or from ≥ 120°C to ≤ 160° C.
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12. The OPW airbag of any of claims 9 to 11, wherein the airbag is calendered before application of the hot melt sealant
material.

13. The OPW airbag of any of claims 9 to 12, wherein the major, minor and seam portions of the airbag are coated with
a light weight coating selected from silicone-based coatings (such as poly-dimethylenesiloxane), urethanes (such
as polyurethane) and rubber compositions (such as polychloroprene), and wherein the light weight coating has a
weight per unit area selected the group of ranges consisting of:

a. from ≥ 5 g/m2 to ≤ 40 g/m2; and
b. from ≥ 5 g/m2 to ≤ 20 g/m2.

14. The OPW airbag of any of claims 9 to 13, wherein the major portion of the fabric:

(i) is characterized by a gas permeability of <1 l/dm2/min, measured by Static Air Permeability with a test area
of 100 cm2 and test pressure of 500 Pa, and/or
(ii) exhibits a low surface flatness as characterized by laser surface profilometry giving an RMS surface rough-
ness value of < 70 mm.

15. The OPW airbag of any of claims 9 to 14, wherein the hot melt sealant material is present at a level of less than
100 g/m2.

16. The OPW airbag of any of claims 9 to 15, which:

(i) is made from an uncoated fabric in combination with seam sealing, or
(ii) has an average coating weight over the entire surface of the airbag is selected from the group of ranges
consisting of:

a. from ≥ 10 g/m2 to ≤ 65 g/m2;
b. ≥ 10 g/m2 to ≤ 35 g/m2; and
c. ≥ 10 g/m2 to ≤ 25 g/m2.

17. The OPW airbag of claim 9, wherein the airbag fabric has been calendered and wherein a light weight film has been
applied to the calendered airbag fabric.

18. The OPW airbag of claim 17, wherein the light weight film comprises at least one selected from polyurethanes,
polyamides, polyolefins and polyesters, optionally,
wherein the light weight film has weight per unit area of from ≥ 10 g/m2 to ≤ 50 g/m2, for example, from ≥ 20 g/m2

to ≤ 40 g/m2.

19. The OPW airbag of any of claims 9 to 18, further comprising a double stitch around the entire seam, located ≥ 0.2
to ≤ 0.4 cm into the OPW chamber away from the OPW seam, for example 0.3 cm into the OPW chamber away
from the OPW seam.

Patentansprüche

1. Verfahren zum Verringern von Luftaustritt aus einem einteilig gewebtem (OPW) Airbag (100), wobei das Verfahren
Folgendes umfasst:

Bilden eines OPW-Airbags, der Säume (120) aufweist; und
Aufbringen eines Heißschmelzdichtungsmaterials auf einen Saum oder mehrere Säume des OPW-Airbags und
nicht auf den Rest des OPW-Airbags.

2. Verfahren nach Anspruch 1, weiter umfassend Kalandrieren des OPW-Airbags vor Aufbringen des Dichtungsma-
terials auf den einen Saum oder die mehreren Säume, und/oder
Aufbringen eines Leichtgewichtsbeschichtung über den OPW-Airbag nach Aufbringen des Dichtungsmaterials auf
den einen Saum oder die mehreren Säume.
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3. Verfahren nach einem vorstehenden Anspruch, wobei die Leichtgewichtsbeschichtung in der Form eines Leichtge-
wichtsfilms ist, der aus Polyurethanen, Polyamiden, Polyolefinen und Polyestern ausgewählt ist, oder aus Disper-
sionen aus silikonbasierten Beschichtungen wie Polydimethylensiloxan, Polyurethan und Kautschukzusammenset-
zungen wie Polychloropren gebildet ist, mit einem Gewicht pro Einheitsfläche ausgewählt aus Bereichen, die aus
der Gruppe ausgewählt sind, bestehend aus ≥ 5 g/m2 bis ≤ 40 g/m2 und aus ≥ 5 g/m2 bis ≤ 20 g/m2.

4. Verfahren nach einem vorstehenden Anspruch, wobei das Heißschmelzdichtungsmaterial einen geringeren
Schmelzbereich als ein Gewebe des OPW-Airbags aufweist, wie ≥ 50°C bis ≤ 180°C oder ≥ 120°C bis ≤ 160°C.

5. Verfahren nach einem vorstehenden Anspruch, weiter umfassend Schmelzen, Anhaften und Komprimieren des
Dichtungsmaterials in den OPW-Airbag-Saum und optional Kalandrieren des OPW-Airbags nach Aufbringen des
Dichtungsmaterials.

6. Verfahren nach einem vorstehenden Anspruch, wobei das Heißschmelzdichtungsmaterial:

(i) weiter Markierungssubstanz umfasst, die, wenn mit ultraviolettem Licht beleuchtet, in dem sichtbaren Licht-
bereich fluoresziert und das Verfahren weiter Verfolgen des Aufbringens des Heißschmelzdichtungsmaterials
mit ultraviolettem Licht umfasst, und/oder
(ii) aus einem durchdringbaren Mikroporendichtungsmittel mit niedriger Viskosität und niedriger Oberflächen-
spannung, einem Film mit geringer Dicke, einer Klebebahn oder einem undurchlässigen Mehrschichtfilm aus-
gewählt ist, und/oder
(iii) ein Dichtungsmittel mit geringer Viskosität ist, das durch Wärme, Licht oder chemische Vernetzung (bein-
haltend Einwirken von Umgebungsfeuchtigkeit) härtbar ist.

7. Verfahren nach einem vorstehenden Anspruch, wobei der OPW-Airbag eine Erhöhung der Dauer seines aufgebla-
senen Zustands aufweist.

8. Verfahren nach einem vorstehenden Anspruch, weiter umfassend Bilden einer Doppelnaht um den gesamten Saum,
die ≥ 0.2 bis ≤ 0.4 cm in die OPW-Kammer von dem OPW-Saum entfernt liegt, zum Beispiel 0,3 cm in die OPW-
Kammer von dem OPW-Saum entfernt.

9. OPW-Airbag (100), der Folgendes umfasst:

ein einteilig gewebtes Gewebe, wobei ein Hauptabschnitt des Gewebes (110) mehrere gewebte Schichten
aufweist, ein Nebenabschnitt des Gewebes (130) weniger gewebte Schichten als der Hauptabschnitt aufweist,
und einen Saum (120) zwischen Rändern von Hauptabschnitten und Haupt- und Nebenabschnitten; und
der Saum mit einem Heißschmelzdichtungsmaterial beschichtet ist, wobei der Rest des OPW-Airbags nicht mit
einem Heißschmelzdichtungsmaterial beschichtet ist.

10. OPW-Airbag nach Anspruch 9, wobei der Saum ≥ 2% und ≤ 14% der Oberfläche des OPW-Airbags ausmacht.

11. OPW-Airbag nach Anspruch 9 oder 10, wobei das Heißschmelzdichtungsmaterial ein reaktives Polyurethan ist, das
einen Schmelzpunktbereich von ≥ 50°C bis ≤ 180°C oder von ≥ 120°C bis ≤ 160° C aufweist.

12. OPW-Airbag nach einem der Ansprüche 9 bis 11, wobei der Airbag vor Aufbringen des Heißschmelzdichtungsma-
terials kalandriert wird.

13. OPW-Airbag nach einem der Ansprüche 9 bis 12, wobei die Haupt-, Neben- und Saumabschnitte des Airbags mit
einer Leichtgewichtbeschichtung beschichtet sind, die aus silikonbasierten Beschichtungen (wie Polydimethylen-
siloxan), Urethanen (wie Polyurethan) und Kautschukzusammensetzungen (wie Polychloropren) ausgewählt sind,
und wobei die Leichtgewichtbeschichtung ein Gewicht pro Einheitsfläche aufweist, das aus der Gruppe von Berei-
chen ausgewählt ist, die aus Folgendem besteht:

a. ≥ 5 g/m2 bis ≤ 40 g/m2; und
b. ≥ 5 g/m2 bis ≤ 20 g/m2.

14. OPW-Airbag nach einem der Ansprüche 9 bis 13, wobei der Hauptabschnitt des Gewebes:
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(i) durch eine Gasdurchlässigkeit von <1 l/dm2/min, gemessen durch statische Luftdurchlässigkeit mit einer
Testfläche von 100 cm2 und einem Testdruck von 500 Pa, gekennzeichnet ist, und/oder
(ii) eine niedrige Oberflächenflachheit vorweist, gekennzeichnet durch Laser-Oberflächenprofilometrie, die
einen RMS-Oberflächenrauheitswert von <70 mm ergibt.

15. OPW-Airbag nach einem der Ansprüche 9 bis 14, wobei das Heißschmelzdichtungsmaterial bei einer Menge von
weniger als 100 g/m2 vorhanden ist.

16. OPW-Airbag nach einem der Ansprüche 9 bis 15, der:

(i) aus einem unbeschichteten Gewebe in Kombination mit Saumdichtung hergestellt ist, oder
(ii) ein Durchschnittsbeschichtungsgewicht über die Gesamtoberfläche des Airbags aufweist, das aus der Grup-
pe von Bereichen ausgewählt ist, die aus Folgendem besteht:

a. ≥ 10 g/m2 bis ≤ 65 g/m2;
b. ≥ 10 g/m2 bis ≤ 35 g/m2; und
c. ≥ 10 g/m2 bis ≤ 25 g/m2.

17. OPW-Airbag nach Anspruch 9, wobei das Airbag-Gewebe kalandriert wurde und wobei ein Leichtgewichtfilm auf
das kalandrierte Airbag-Gewebe aufgebracht wurde.

18. OPW-Airbag nach Anspruch 17, wobei der Leichtgewichtfilm mindestens ein Ausgewähltes aus Polyurethanen,
Polyamiden, Polyolefinen und Polyestern umfasst, optional wobei der Leichtgewichtsfilm ein Gewicht pro Einheits-
fläche von ≥ 10 g/m2 bis ≤ 50 g/m2, zum Beispiel von ≥ 20 g/m2 bis ≤ 40 g/m2 aufweist.

19. OPW-Airbag nach einem der Ansprüche 9 bis 18, weiter umfassend eine Doppelnaht um den gesamten Saum, die
≥ 0,2 bis ≤ 0,4 cm in die OPW-Kammer von dem OPW-Saum entfernt, zum Beispiel 0,3 cm in die OPW-Kammer
von dem OPW-Saum entfernt, liegt.

Revendications

1. Procédé de diminution d’une fuite d’air d’un dispositif gonflable de sécurité (100) tissé en une pièce (OPW), ledit
procédé comprenant :

la formation d’un dispositif gonflable de sécurité OPW présentant des coutures (120) ; et
l’application d’un matériau scellant thermofusible à une ou plusieurs coutures de dispositif gonflable de sécurité
OPW et non au reste du dispositif gonflable de sécurité OPW.

2. Procédé selon la revendication 1, comprenant en outre le calandrage du dispositif gonflable de sécurité OPW avant
l’application du matériau scellant aux une ou plusieurs coutures et/ou
l’application d’un revêtement de poids léger sur le dispositif gonflable de sécurité OPW, après l’application du
matériau scellant aux une ou plusieurs coutures.

3. Procédé selon l’une quelconque des revendications précédentes, dans lequel le revêtement de poids léger prend
la forme d’un film de poids léger sélectionné parmi des polyuréthanes, polyamides, polyoléfines et polyesters, ou
est formé à partir de dispersions de revêtements à base de silicone telles que du poly-diméthylènesiloxane, poly-
uréthane et des compositions de caoutchouc telles que du polychloroprène, présentant un poids par unité de surface
sélectionné à partir des plages sélectionnées à partir du groupe constitué de ≥ 5 g/m2 à ≤ 40 g/m2 et de ≥ 5 g/m2

à ≤ 20 g/m2.

4. Procédé selon l’une quelconque des revendications précédentes, dans lequel le matériau scellant thermofusible
présente une plage de fusion inférieure à celle d’un tissu du dispositif gonflable de sécurité OPW, telle que de ≥
50°C à ≤ 180°C, ou de ≥ 120°C à ≤ 160 °C.

5. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre la fusion, le collage et la
compression du matériau scellant dans la couture de dispositif gonflable de sécurité OPW, et en option le calandrage
du dispositif gonflable de sécurité OPW après l’application du matériau scellant.



EP 3 687 867 B1

27

5

10

15

20

25

30

35

40

45

50

55

6. Procédé selon l’une quelconque des revendications précédentes, dans lequel le matériau scellant thermofusible :

(i) comprend en outre un composé traceur qui lorsqu’il est éclairé avec de la lumière ultraviolette est fluorescent
dans la plage de la lumière visible, et le procédé comprend en outre le traçage de l’application du matériau
scellant thermofusible avec de la lumière ultraviolette, et/ou
(ii) est sélectionné à partir d’un scellant à faible tension superficielle, à faible viscosité, à micropore pénétrable,
d’un film d’épaisseur faible, d’un tissu adhésif, ou d’un film multicouche imperméable, et/ou
(iii) est un scellant à faible viscosité qui est durcissable par réticulation thermique, lumineuse ou chimique
(incluant par exposition à l’humidité atmosphérique).

7. Procédé selon l’une quelconque des revendications précédentes, dans lequel le dispositif gonflable de sécurité
OPW montre une augmentation de durée de son état gonflé.

8. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre la formation d’une couture
double autour de la couture entière, située ≥ 0,2 à ≤ 0,4 cm dans la chambre OPW loin de la couture OPW, par
exemple 0,3 cm dans la chambre OPW loin de la couture OPW.

9. Dispositif gonflable de sécurité OPW (100) comprenant :

un tissu tissé en une pièce, dans lequel une portion majeure du tissu (110) présente de multiples couches
tissées, une portion mineure du tissu (130) présentant moins de couches tissées que la portion majeure, et une
couture (120) entre des arêtes de portions majeures, et de portions majeures et mineures ; et
la couture est revêtue d’un matériau scellant thermofusible, dans lequel le reste du dispositif gonflable de
sécurité OPW n’est pas revêtu d’un matériau scellant thermofusible.

10. Dispositif gonflable de sécurité OPW selon la revendication 9, dans lequel la couture constitue ≥ 2 % et ≤ 14 % de
la zone de surface du dispositif gonflable de sécurité OPW.

11. Dispositif gonflable de sécurité OPW selon la revendication 9 ou 10, dans lequel le matériau scellant thermofusible
est un polyuréthane réactif présentant une plage de point de fusion de ≥ 50 °C à ≤ 180 °C, ou de ≥ 120 °C à ≤ 160 °C.

12. Dispositif gonflable de sécurité OPW selon l’une quelconque des revendications 9 à 11, dans lequel le dispositif
gonflable de sécurité est calandré avant l’application du matériau scellant thermofusible.

13. Dispositif gonflable de sécurité OPW selon l’une quelconque des revendications 9 à 12, dans lequel les portions
majeures, mineures et de couture du dispositif gonflable de sécurité sont revêtues d’un revêtement de poids léger
sélectionné à partir de revêtements à base de silicone (tels que du poly-diméthylènesiloxane), urétanes (tels que
du polyuréthane) et des compositions de caoutchouc (telles que du polychloroprène), et dans lequel le revêtement
de poids léger présente un poids par unité de surface sélectionné dans la groupe de plages constituées de :

a. de ≥ 5 g/m2 à ≤ 40 g/m2 ; et
b. de ≥ 5 g/m2 à ≤ 20 g/m2.

14. Dispositif gonflable de sécurité OPW selon l’une quelconque des revendications 9 à 13, dans lequel la portion
majeure du tissu :

(i) est caractérisée par une perméabilité au gaz de <1 l/dm2/min, mesurée par la perméabilité à l’air statique
avec une zone de test de 100 cm2 et une pression de test de 500 Pa, et/ou
(ii) montre une planéité de surface faible comme caractérisée par la profilométrie de surface au laser donnant
une valeur de rugosité de surface RMS de < 70 mm.

15. Dispositif gonflable de sécurité OPW selon l’une quelconque des revendications 9 à 14, dans lequel le matériau
scellant thermofusible est présent à un niveau inférieur à 100 g/m2.

16. Dispositif gonflable de sécurité OPW selon l’une quelconque des revendications 9 à 15, qui :

(i) est fait d’un tissu non revêtu en combinaison avec un scellage de couture, ou
(ii) présente un poids de revêtement moyen sur la surface entière du dispositif gonflable de sécurité et est
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sélectionné à partir du groupe de plages constituées de :

a. de ≥ 10 g/m2 à ≤ 65 g/m2 ;
b. ≥ 10 g/m2 à ≤ 35 g/m2 ; et
c. ≥ 10 g/m2 à ≤ 25 g/m2.

17. Dispositif gonflable de sécurité OPW selon la revendication 9, dans lequel le tissu de dispositif gonflable de sécurité
a été calandré et dans lequel un film de poids léger a été appliqué au tissu de dispositif gonflable de sécurité calandré.

18. Dispositif gonflable de sécurité OPW selon la revendication 17, dans lequel le film de poids léger comprend au
moins un sélectionné à partir de polyuréthanes, polyamides, polyoléfines et polyesters, en option, dans lequel le
film de poids léger présente un poids par unité de surface de ≥ 10 g/m2 à ≤ 50 g/m2, par exemple, de ≥ 20 g/m22
à ≤ 40 g/m2.

19. Dispositif gonflable de sécurité OPW selon l’une quelconque des revendications 9 à 18, comprenant en outre une
double couture autour de la couture entière, située ≥ 0,2 à ≤ 0,4 cm dans la chambre OPW loin de la couture OPW,
par exemple 0,3 cm dans la chambre OPW loin de la couture OPW.
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