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(57) ABSTRACT 
This invention relates to novel airbag coating compositions 
and systems comprising pre-expanded or non-expandable 
microspheres that provide effective insulation for the target 
airbag fabric during exothermic in?ation. The inventive 
airbag fabrics are either pre-calendered prior to application 
of this composition or are coated through a gap (?oating) 
knife method With such heat-expandable microsphere-con 
taining compositions. The coated airbag fabrics and cush 
ions may then be heated to evaporate the solvent Within the 
coating composition. The resultant fabric thus exhibits the 
presence of the microsphere constituents of the coating 
compositions both Within the interstices betWeen the indi 
vidual yarns of the fabric and over the raised yarns of the 
fabric. Such a coating system thus provides an extremely 
high degree of protection from heat exposure that permits 
structural integrity of the target airbag cushion airbag and 
provides protection from such high in?ation temperatures to 
a vehicle passenger cushion during such a highly exothermic 
in?ation event. The method of forming such speci?c airbag 
coating systems on airbag fabrics is also encompassed 
Within this invention. 
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AIRBAG COATINGS COMPRISING 
MICROSPHERES PROVIDING IMPROVED 

THERMAL RESISTANCE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of application Ser. 
No. 09/437,168, ?led on Nov. 10, 1999. This parent appli 
cation is herein entirely incorporated by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to novel airbag coating com 
positions and systems comprising pre-expanded or non 
expandable microspheres that provide effective insulation 
for the target airbag fabric during exothermic in?ation. The 
inventive airbag fabrics are either pre-calendered prior to 
application of this composition or are coated through a 
?oating knife method With such heat-expandable micro 
sphere-containing compositions. The coated airbag fabrics 
and cushions may then be heated to evaporate the solvent 
Within the coating composition. The resultant fabric thus 
exhibits the presence of the microsphere constituents of the 
coating compositions both Within the interstices betWeen the 
individual yarns of the fabric and over the raised yarns of the 
fabric. Such a coating system thus provides an extremely 
high degree of protection from heat exposure that permits 
structural integrity of the target airbag cushion airbag and 
provides protection from such high in?ation temperatures to 
a vehicle passenger cushion during such a highly exothermic 
in?ation event. The method of forming such speci?c airbag 
coating systems on airbag fabrics is also encompassed 
Within this invention. 

BACKGROUND OF THE INVENTION 

[0003] Airbags for motor vehicles are Well knoWn and 
have been used for a substantial period of time. These 
devices are installed on the driver and passenger side of 
automobiles, as Well as on the sides of both the front and rear 
compartments of vehicles (i.e., side airbags) and, in the 
event of a collision, are rapidly in?ated With gas to act as an 
energy absorbing barrier betWeen the driver or passenger 
and the steering Wheel, dashboard, WindoWs, or interior 
sides of the automobile. Such airbags (a.k.a., airbag cush 
ions) must meet several important criteria. Included in this 
list are the ability to in?ate quickly (Within 0.1 seconds) after 
a collision event, the ability to rapidly de?ate at a uniform 
rate (such as for front-seat airbags to provide a relatively soft 
cushion), the ability to retain in?ation pressure for a rela 
tively long duration (such as for at least 7 seconds for side 
airbags during rollover collisions), the ability to retain seam 
integrity over the target airbag fabric or cushion during and 
after an in?ation event, and, possibly of greatest importance, 
the ability to Withstand extremely high in?ation pressures 
and temperatures during and after a collision event. This last 
issue concerns the utiliZed fabric’s structural integrity and 
thus its performance Within an airbag cushion during a 
collision. Sodium aZide has been the prominent in?ation 
chemical utiliZed Within standard airbag cushions for many 
years. In essence, upon collision, the in?ation canister 
ignites the sodium aZide (Which is, in its pure form, highly 
toxic to humans) creating a small explosion forcing the 
released gas into the area of loWest pressure. In such an 
instance, the unin?ated airbag cushion provides the escape 
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route for such gas during the explosion. Thus, the airbag 
cushion in?ates providing the protection for the driver or 
passenger as noted above. This entire in?ation step occurs in 
about 0.1 seconds from the time of the collision event. In 
order to produce such a rapid in?ation, the explosion pro 
duces a tremendous amount of heat Within the in?ation 
assembly, Which also includes Within the airbag cushion 
itself. Thus, the utiliZed airbag fabric must be able to 
Withstand such large temperature variations and such expo 
sure to heat Without losing its ability to protect the driver or 
passengers. 

[0004] There has been a recent movement aWay from 
sodium aZide (due to its high toxicity, among other reasons) 
as the explosion ignition chemical utiliZed Within airbag 
in?ation assemblies. Although such a chemical may prove 
quite damaging to humans, it has, in the past, also provided 
a method of quick in?ation for airbag cushions that required 
relatively loW in?ation temperatures (about 1200° NeW 
ignition chemicals, such as nitrocellulose-based compounds, 
have proven safer from a toxicity standpoint and less expen 
sive to utiliZe, but these also produce extremely exothermic 
reactions. The use of nitrocellulose in?ators (Which do not 
need to be ?ltered as do the sodium aZide-containing types) 
represents an improvement from a cost perspective over the 
sodium aZide technology, but these unfortunately also pro 
duce even greater temperatures during deployment (about 
2000° 

[0005] In vieW of this movement aWay from sodium aZide, 
modi?cations of airbag fabrics and cushions are noW nec 
essary to protect the structural integrity of such fabrics and 
cushions during such an extremely high-temperature in?a 
tion event. Some thought has been given to utiliZing higher 
denier yarns (i.e., 515, 630, and greater) to provide greater 
heat capacities for the target fabrics. HoWever, such higher 
denier materials also create greater packed volumes for such 
target airbag cushions and increase the costs of manufacture 
for such airbag fabrics and cushions as to offset the savings 
provided through the use of a neW in?ation assembly. Thus, 
in order to bene?t from the cost reductions associated With 
utiliZing nitrocellulose in?ator assemblies, there is a desire 
to utiliZe loWer denier yarns (i.e., up to about 420 denier) 
With modi?ed coatings to provide the necessary heat resis 
tance. Such coatings must also provide the same perfor 
mance standards as noted above for different airbag cushions 
(i.e., quick in?ation, long-duration in?ation, etc.). To date, 
there has been no discussion of altering prior Well-knoWn 
airbag fabric coating compositions to compensate for this 
potential change from loW-temperature sodium aZide-con 
taining in?ation assemblies to those comprising chemicals 

Which produce much higher temperature (about 2000° explosions and in?ations. 

[0006] In the past, coatings have been applied to fabrics 
intended for use in automotive airbags, both to resist the 
unWanted permeation of air through the fabric and to protect 
the fabric from detriment by the hot gases used to in?ate the 
bags. Polychloroprene Was the polymer of choice in the 
early development of such a product; hoWever, the desire to 
decrease the folded siZe of the completed airbag, and the 
tendency of polychloroprene to degrade upon exposure to 
heat and release the components of hydrochloric acid 
(thereby potentially degrading the fabric component as Well 
as releasing haZardous chemicals), has led to the acceptance 
of other coating compounds. Such compounds include sili 
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cone (polydimethylsiloxane, as merely one example), poly 
urethane, other rubber compositions, and the like. Such 
compositions have been Well knoWn as providing the desired 
permeability characteristics for such target airbag fabrics 
and cushions as Well as temperature protection from the heat 
generated by sodium aZide in?ation explosions. HoWever, 
and again, as noted above, there has been no teaching nor 
fair suggestion of any improvements in temperature protec 
tion for higher temperature, less expensive, and less toxic to 
humans, in?ation chemicals Within airbag in?ation assem 
blies. 

DESCRIPTION OF THE INVENTION 

[0007] Although silicones and neoprene have been the 
predominant coatings utiliZed in the airbag industry tradi 
tionally, as noted above, it has been determined that these 
coatings exhibit certain shortcomings When exposed to the 
high temperatures associated With the un?ltered, non-so 
dium aZide in?ation assemblies. For example, since a com 
plete coating (over the raised yarns of such airbag fabrics 
and Within the interstices betWeen such yarns) is necessary 
to effectuate the proper high temperature protection during 
an in?ation event, large amounts of (expensive) silicones 
Would be required. Also, loW amounts of silicone elastomers 
do not provide the same heat resistance as thicker com 
pounds. Thus, a composition of loW amounts (cost-effective) 
of silicones Which completely coats the desired airbag fabric 
is necessary. Unfortunately, the prior art has not accorded the 
industry such a coating system. Neoprene degrades very 
easily and thus does not exhibit suf?cient aging stability. 
Furthermore, very thick coatings of such rubber compounds 
are required to provide the necessary coating to protect 
against increased in?ation temperatures. These thick coat 
ings result in much higher costs, Which, When coupled With 
the lack of aging stability, makes neoprene alone a highly 
undesirable coating component. There clearly exists a need 
in the airbag coating art to provide a cost-effective, tem 
perature-resistant coating system to meet these challenges. 

[0008] It is thus an object of the invention to provide such 
a coating system. Another object of the invention has been 
to provide a cost-effective airbag coated fabric Which can 
Withstand the high temperatures associated With such neW 
in?ation assemblies. Yet another object of the invention is to 
provide an airbag cushion Which Will insulate a driver or 
passenger from the heat produced during an in?ation event 
involving such neW in?ation assemblies. Accordingly, this 
invention encompasses an airbag fabric, at least a portion of 
Which is coated With a coating composition, Wherein said 
coating composition comprises microsphere materials 
selected from the group consisting of non-expandable 
microspheres, pre-expanded microspheres, and mixtures of 
both, and at least one gas permeability reducing material. 
Furthermore, this invention encompasses a method of pro 
ducing a coated airbag fabric comprising the steps of pro 
viding an uncoated fabric; coating at least a portion of said 
fabric With a composition comprising microspheres selected 
from the group consisting of pre-expanded microspheres, 
non-expandable microspheres, and mixtures of both, and at 
least one gas permeability reducing material; said coating 
step being performed by utiliZation of a ?oating knife 
technique. Additionally, this invention also encompasses a 
method of producing a coated airbag fabric comprising the 
steps of (a) providing an uncoated fabric; (b) coating fabric 
of step “a” With a solvent diluted composition consisting of 
microspheres selected from the group consisting of pre 
expanded microspheres, non-expandable microspheres, and 
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mixtures of both, and a gas permeability reducing material; 
said coating step performed on a ?oating knife coater Where 
the coating blade height is greater than the microspheres’ 
greatest diameter; and (c) passing the coated fabric of step 
“b” through at least heat Zone sufficient to evaporate the 
solvent and cure the gas permeability material. 

[0009] Such a speci?c fabric and such speci?c methods 
provide the necessary heat insulation and resistance and, 
When mixed With the gas permeability reducing material, 
permits a reduction in the amounts of such materials While 
still providing the requisite characteristics associated With 
airbag cushions. Basically, the expanded microspheres pro 
vide a barrier to by not permitting the conduction of heat 
through the microsphere layer on the target fabric. Without 
suf?cient surface to conduct the ?oW of heat from Within the 
airbag cushion through to the outside surface, the high 
temperatures of the in?ation event cannot be transferred to 
the fabric portion of the composite, thus alloWing for the 
retention of the strength of the fabric. 

[0010] The term pre-expanded (heat-expanded) or non 
expandable microspheres is intended to mean any substan 
tially spherical holloW objects (microballoons, as merely 
one example) Which are either fully expanded or Will not 
appreciably expand in volume upon exposure to heat. Such 
microspheres are at most 100 micrometers in diameter and 
are generally comprised of glass, rubber, and the like. 
Preferred microspheres for utiliZation Within this invention 
are offered for sale under the tradenames Expancel® (DE or 
WE grades manufactured by Expancel Inc. of Duluth, Ga.); 
Q-CEL® (manufactured by the PQ Corporation of Valley 
Forge, Pa.); and Extendospheres® (also manufactured by 
The PQ Corporation). To date, there has never been any 
utiliZation of such pre-expanded or non-expandable micro 
spheres With airbag fabrics or cushions at all, not to mention 
to provide the same heat insulation and resistance bene?ts as 
discussed above. Such microspheres should be present 
betWeen the target fabric and the cured gas permeability 
reducing material in order to provide a heat insulation 
barrier layer of air. The presence of such a layer thus 
substantially prevents (and thereby dissipates) conduction of 
the heat generated during the in?ation event. 

[0011] The term gas permeability reducing material basi 
cally encompasses any Well-knoWn airbag fabric or cushion 
coating material that provides a barrier, Whether temporarily 
or permanently, to the gasses generated during an in?ation 
event from moving from the interior of such an enclosure to 
the outside. Thus, such a material is selected from the group 
consisting of a silicone-containing compound, a polyure 
thane, a polyacrylate, a butyl rubber, EPDM, chloroprene, 
neoprene, a polyamide, an hydrogenated nitrile rubber, an 
ethylene-vinylacetate copolymer, and any mixtures or dis 
persions thereof. Silicone-containing materials are most 
preferred due to their excellent permeability reducing ben 
e?ts as Well as their aging stability. Such materials include, 
but are not intended as being limited to, polydimethylsilox 
ane and its derivatives (such as DoW Corning 3625 LSR 
silicone resin), and any mixtures thereof. From a cost 
perspective, the polydimethylsiloxanes are most preferred of 
this group. With regard to the other potential permeability 
reducing materials, potentially preferred materials include a 
polyurethane, available from Stahl USA, Peabody Massa 
chusetts, under the tradename Ru 40-350 (40% solids); 
polyacrylates, (a) available from Rohm & Haas, under the 
tradename Rhoplex® E-358 (60% solids), (b) available from 
Shell Chemical Company, Houston, Tex., under the trade 
name Epi-ReZTM 5520 (60% solids), and (c) available from 
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Para-chem Southern, Inc., Greenville, SC, under the trade 
name Pyropoly AC 2000TM; a polyamide dispersion mar 
keted under the trade designation MICROMIDTM 632 hpl by 
Union Camp Corporation Which is believed to have a place 
of business in Wayne, N.J.; other polyurethane resins, Wit 
cobondTM 253 (35% solids), from C&K Witco, and Sancure, 
from BF Goodrich, Cleveland, Ohio; hydrogenated NBR, 
such as ChemisatTM LCD-7335X (40% solids), from Good 
year Chemical, Akron, Ohio; and butyl rubber, such as Butyl 
rubber latex BL-100, from Lord Corporation. As noted 
above, mixtures or combinations of non-silicone materials 
may also be utiliZed such as a dispersion of polyurethane and 
polyacrylate, as merely an example. Potentially preferred 
compositions are noted beloW including dispersions com 
prising polyurethane and polyacrylate. Preferably, in such an 
instance, the ratio of polyurethane to polyacrylate should be 
in an amount of from about 0.1:1 to about 10:1; preferably 
from about 1:1 to about 8:1; more preferably from about 2:1 
to about 5:1; and most preferably from about 2:1 to about 
25:1. The add-on Weight of this mixture of microspheres 
and permeability reducing material is from about 0.2 to 
about 2.0 ounces per square yard of the target fabric, 
preferably this add-on Weight is from about 0.3 to about 1.5, 
most preferably about 0.8. 

[0012] The substrate across Which the cross-linked elas 
tomeric resin coatings are applied to form the airbag base 
fabric in accordance With the present invention is preferably 
a plain Woven fabric formed from yarns comprising polya 
mide, polyester, or blends of such ?bers. Such yarn prefer 
ably has a linear density of about 100 denier to about 840 
denier, preferably in the range of 210 denier to 420 denier. 
Such yarns are preferably formed from multiple ?laments 
Wherein the ?laments have linear densities of about 6 denier 
per ?laments or less and most preferably about 4 denier per 
?lament or less. Such substrate fabrics are preferably Woven 
using rapier looms or possibly through the utiliZation of ?uid 
jet Weaving machines as disclosed in US. Pat. Nos. 5,503, 
197 and 5,421,378 to BoWer et al. (incorporated herein by 
reference). The fabric substrate With applied coating system 
Will hereinafter be referred to as an airbag base fabric. Other 
possible components present Within the microsphere-con 
taining coating composition are solvents (such as Water, 
volatile alcohols, ketones, aromartics and the like), thicken 
ers, antioxidants, ?ame retardants, curing agents, coalescent 
agents, adhesion promoters, and colorants. Any Well knoWn 
thickener for airbag coatings (such as those comprising 
silicones, polyurethanes and/or polyacrylates) may be uti 
liZed in this invention. One potentially preferred thickener is 
marketed under the trade designation NATROSOLTM 250 
HHXR by the Aqualon division of Hercules Corporation 
Which is believed to have a place of business at Wilmington, 
Del. Also, in order to meet Federal Motor Vehicle Safety 
Standard 302 ?ame retardant requirements for the automo 
tive industry, a ?ame retardant is also preferably added to the 
compounded mix. Any Well knoWn airbag ?ame retardant 
may be used (including aluminum trihydrate, as merely one 
example). One potentially preferred ?ame retardant is 
DE-83R, 70% Dispersion marketed by Great Lakes Chemi 
cal. 

[0013] The implementation of such a layer of bene?cial 
microspheres is not a simple task. It has been determined 
that the application of such microsphere-containing airbag 
coating compositions to the target airbag base fabrics in 
order to produce the desired heat insulation and resistance 
characteristics discussed above must be performed With 
speci?c procedures. Thus, once compounding is complete 
(and the preferable resultant dispersion possesses a viscosity 
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of about 8,000-50,000 centipoise), the composition of 
microspheres and gas permeability reducing material may be 
applied in three different Ways. First, the composition may 
be applied by any standard coating procedure such as, and 
not limited to, scrape coating. This term includes, and is not 
limited to, knife coating, in particular knife-over-gap table, 
?oating knife, knife-over-roll, and knife-over-foam pad 
methods, to name a feW different method types. HoWever, in 
order to effectuate the desired coating on the target fabric 
surface, the fabric must ?rst be calendered (?attened) such 
that the valley to peak distance of the interstitial spaces to 
the apex of the raised yarns is not greater than about 10 
microns, preferably less than 8 microns, and most preferably 
less than 7 microns. The second method involves the utili 
Zation of an uncalendered fabric that may be coated through 
a speci?c ?oating knife procedure With the solvent diluted 
microsphere-containing composition. It has been deter 
mined that the utiliZation of airbag coating compositions 
comprising microspheres and gas permeability reducing 
materials on uncalendered fabrics using standard scrape 
coating techniques Will not provide the desired heat insula 
tion or heat resistance since the migrate to the yam inter 
stices and leave the tops of the yarn bundles unprotected. 
Thus, the second method permits the application of micro 
spheres on the airbag base fabric surface With the ?oating 
knife adjusted to a height Which permits the application of 
at least one layer of such (substantially fully expanded) 
microsphere material. Upon solvent evaporation, the coating 
Weight and thickness Will be reduced Without removing 
material form the tops of the yarn bundles. If the knife is set 
a too loW a height the microspheres Will not be aligned 
correctly on the fabric surface and, in fact, the knife Will not 
spread the composition but may actually drag the micro 
spheres over the contacted portion of the fabric. This Would 
leave the gas permeability reducing material on the fabric 
surface With little if no microsphere components. In each of 
these methods, the resultant airbag base fabric is substan 
tially impermeable to air When measured according to 
ASTM Test D737, “Air Permeability of Textile Fabrics,” 
standards. 

[0014] Such speci?c procedures must be folloWed in order 
to permit full coverage of both the interstitial spaces 
betWeen the fabric yarns as Well as the raised yarns of the 
same substrate. If the raised yarns are not suf?ciently 
covered, the structural integrity of the fabric Will most likely 
be compromised during the highly exothermic in?ation 
event. Substantial Weakening of the yarns at any location on 
the fabric Will result in a loss of strength for the overall 
composite structure. Thus, the entire coated portion of the 
target fabric must be sufficiently protected by the insulating 
microspheres. Generally, the coating of a fabric With such 
microsphere-containing compositions Would result in the 
movement (due to contact of the coating blade, cohesion, 
gravity, and other forces upon the microspheres themselves) 
of such a coating composition from the raised yam portions 
of the fabric into the interstitial spaces betWeen such yarns. 
This problem is magni?ed When the peak to valley distance 
is too disparate (i.e., the slope angle of the raised yarns 
measured from the midline of the fabric to the apex of the 
raised yarns are relatively large) since the microspheres Will 
easily “slide” into the interstitial spaces betWeen the yarns in 
such an instance. This prevents sufficient contact of the 
microspheres With the raised yarns to impart the necessary 
heat insulation and resistance. 

[0015] Thus, the ?rst method noted above initially pro 
duces a fabric With very loW thickness and thus very little 
variation in thickness over the entire substrate. In such a 
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manner, the slope angle and height of the raised yarns 
(corresponding to the midline of the fabric) are relatively 
loW. As a result, the microspheres Will not easily migrate into 
the interstitial spaces and Will most likely remain over the 
raised yarns. The second method permits coverage of the 
fabric With solvent diluted compositions containing either 
pre-expanded or non-expanding microspheres or both 
Wherein the ?oating knife mechanism is set at a height above 
the target fabric greater than the thickness of the micro 
sphere-containing composition (i.e., at a height greater than 
the greatest diameter of the utiliZed microspheres). In such 
a manner, a thin coating may be applied evenly over the 
target fabric including such types of microspheres that can 
?ll the interstitial spaces as Well as suf?ciently cover the 
raised yarns. 

[0016] As previously indicated, the substrate fabric is 
preferably a Woven nylon material. In the most preferred 
embodiment such substrate fabric Will be formed from ?bers 
of nylon-6,6 Woven on a rapier, Water-jet, or air-jet loom. It 
has been found that such polyamide materials exhibit par 
ticularly good adhesion and maintenance of resistance to 
hydrolysis When used in combination With the coating 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION AND THE PREFERRED 

EMBODIMENTS 

[0017] In order to further describe the present invention 
the folloWing nonlimiting example is set forth. This example 
is provided for the sole purpose of illustrating some pre 
ferred embodiments of the invention and are not to be 
construed as limiting the scope of the invention in any 
manner. In order to determine the thermal resistance mea 
surements of the inventive coated airbag fabrics, as Well as 
other uncoated and/or commonly coated, a heat resistance 
test method Was developed. This procedure utiliZed a pre 
cisely controlled jet of heated air, Which impinged on the 
fabric in a controlled and reproducible manner. A noZZle 
(0.0625“ in diameter) produced an air?oW of 15 scfh (stan 
dard cubic feet per hour) at a pressure of 20 psi (pounds per 
square inch). The air Was heated through the noZZle to 1005° 
F. and fabric samples (4“ by 8“) Were clamped coated-side 
up beloW the noZZle so that the noZZle is 0.0625 “ above the 
fabric. As the noZZle traversed the fabric at a rate of 1 inch 
per second, the fabric Was scored by the hot air. The tensile 
strength of of the fabric Was then determined and compared 
to fabric that had not been heat-treated. 

EXAMPLE 1 

[0018] An uncoated nylon 6,6 Woven airbag fabric of 420 
denier Was coated With a composition consisting of 71 parts 
toluene, 21 parts silicone resin (DoW Corning 4-7224, 
containing polydimethyl siloxane, With curing agents, such 
as benZoyl peroxide, and ?ame retardants, such as alumina 
trihydrate, added), and 8 parts heat-expanded microspheres 
(Expancel® 551 DE). The coating Was performed through 
utiliZation of a gap (?oating) knife coater Where the coating 
blade Was set at least 30 microns above the fabric surface. 
The fabric then passes through a heat Zone at about 65° C. 
to evaporate the toluene solvent and a second heat Zone of 
170° C. to cure the silicone. The total add-on Weight of the 

Sep. 13, 2001 

coating composition Was about 0.8 ounces per square yard 
of fabric. The retained strength after heat exposure Was 
about 78% Whereas a control fabric With no microspheres 
added but With the same amount of and type of silicone resin 
present exhibited a much loWer heat retention of 48%. 

EXAMPLE 2 

[0019] An uncoated nylon 6,6 Woven airbag fabric of 420 
denier Was coated With a composition consisting of 70 parts 
toluene, 20 parts silicone resin (DoW Corning 4-7224, 
containing polydimethyl siloxane, With curing agents, such 
as benZoyl peroxide, and ?ame retardants, such as alumina 
trihydrate, added), and 10 parts glass microspheres 
(Q-CEL® 2106 from The PQ Corporation). The coating Was 
performed through utiliZation of a gap (?oating) knife coater 
Where the coating blade Was set at least 30 microns above 
the fabric surface. The fabric then passes through a heat Zone 
at about 65° C. to evaporate the toluene solvent and a second 
heat Zone of 170° C. to cure the silicone. The total add-on 
Weight of the coating composition Was about 0.8 ounces per 
square yard of fabric. The retained strength after heat 
exposure Was about 65% Whereas a control fabric With no 
microspheres added but With the same amount of and type 
of silicone resin present exhibited a much loWer heat reten 
tion of 48%. 

[0020] There are, of course, many alternative embodi 
ments and modi?cations of the present invention, Which are 
intended to be included Within the spirit and scope of the 
folloWing claims. 

What is claim is: 
1. A method of producing a coated airbag fabric compris 

ing the steps of 

(a) providing an uncoated fabric; 

(b) coating at least a portion of said fabric of step “a” With 
a solvent-diluted composition comprising microsphere 
materials selected from the group consisting of pre 
expanded microspheres, non-expandable microspheres, 
and any mixtures thereof, and at least one gas perme 
ability reducing material; said coating step being per 
formed by utiliZation of a gap (?oating) knife tech 
nique; and 

(c) subjecting said coated fabric of step “b” to suf?cient 
heat ?rst to evaporate said solvent and second to cure 
said gas permeability reducing material. 

2. The method of claim 1 Wherein said at least one 
permeability reducing material in step “b” is selected from 
the group consisting of a silicone-containing compound, a 
polyurethane, a polyacrylate, a butyl rubber, EPDM, chlo 
roprene, neoprene, a polyamide, an hydrogenated nitrile 
rubber, an ethylene-vinylacetate copolymer, and any mix 
tures or dispersions thereof. 

3. The method of claim 2 Wherein said fabric in step “a” 
is comprised of ?bers selected from the group consisting of 
polyester, polyamide, and any mixtures thereof, and said 
fabric structure is selected from the group consisting of 
Woven and knit structures. 


