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-1 - AGN2318 Uncoated fabric for nagufé%?g??ng air
bags 7 : Akzo nv, Arnhem Descri ption: The
|nvengwén relates to an uncoated tlghtlx yoven synt hetic fiIa
fabric>for manufacturing an air bag. ~. Fabri,cs used for nand%%cturing
“air "bags are required to have in partlcular a low air perneability.

Htherto a low air pd@ < ac Mhoeaxpnma R GTLY Badfoating the air
bag fabric. However, coated fabrlcs be5|des belng nore expensive to
produce, al so have appreC|abIe dlségéantages in use, of which the increased
space required, .conpared with unco®¥28 PXbrfERReRG acconmodation in the
steering wheel nust be nentioned in parﬁleu#ar. For this reason
processes for manufacturing uncoated air bag fabrics have been devel oped.
Here the required low air perneability is achieved through a very tight
fabric constru®epgripbdonhr ough special measures in finishing such as

::?I endfrl ngt E} et gl EP- ArRd4, ﬁﬁ;?émflro:he@blaﬁéél @ (engun%aAeaMti?gftﬁ)lY

is true that low air il i s _the t of

an air bag fabWPX?nbenB}?%{é’r a%@z?d‘f%‘tf XﬁFFcf% Jtcfn S k ggEaE?'ngﬁd? {glatgnal ly
meet a nunber afirobhgk inportant requirenents, Of which high strength and

good foldability are pﬁ‘éfﬁ:ﬁt‘garﬁyed MYyt ajh qu@tﬁﬁiﬁ di®JUbh§EEMHrd S
crucial if the air ba be acconnodateg In the's eerln wgif%ﬁOf not or

vehi cl es in th&epBase a#@uﬁ‘ta"@f idp RACT IR 2 da+’6IB% ¥0 nakes
possi bl te t rO?Eh&tﬁéQéo' af 1a¢z| & ehh\@amixiﬁgamTafsogeangmammgaémﬁevmi cle
occupant in even acci _dent 0 _be_a i gh
strengths, air.”8agS? %r h@ﬁfo%@er‘f‘%ﬂﬁfagf’h’?gﬁrbsifﬁ?;{g% %%E%J?%%‘I gr
yarns having abhsgﬂebllhenmg Imowsnr eckpesisiiye Foe ipradaess, 83sa3 lawe 583
proposes for thiS, UIRRTE AR5AGvEAYAGEsdin use, of which the increased

space required, compared with uncoated fabrics, for

accommodation in the steering wheel must be mentioned in
particular. '

For this reason processes for manufacturing
uncoated air bag fabrics have been developed. Here the
required low air permeability is achieved through a very
tight fabric construction and through special measures in
finishing such as calendering (e.g. EP-A-314,867) or heat
setting (e.g. CA-A-974,745).

. It is true that low air permeability is the most
important requirement of an air bag fabric, but a
serviceable fabric of this kind must additionally meet a
number of other important requirements, of which high
strength and good foldability are particularly important.

"The latter requirement is crucial if the air bag is to be
accommodated in the steering wheel of motor vehicles in
the least amount of space. However, good foldability also

' makes possible trouble-free inflation of the air bag for
protecting the vehicle occupant in the event of an
accident. '

To be able to -obtain high strengths, air bags
have hitherto been manufactured using in particular yarns
having a high filament linear denéity; For instance,
US-A3,842,583 proposes for this purpose yarns having a
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-2- filament linear density of 6.0-6.2 den (6.6-6.8 dtex). CA-A-974,745
proposes a yarn having a filament |linear density of 6 den (6.7 dtex). _
Al t hdugh US-A-4,977,016 specifies a yarn linear density range of 400-600
den. (440-660 dtex) for 100-300 i ndividual filanments, the invention is
descri bed in the enbodi nrent exanples only in terns of a yarn having a
| i near density of 440 den and 100 i ndi vi dual filaments, which corresponds
to a filamgnt Jidigan densi erditdh 990 o4& HetX)(6. 616 .BPuke)416 483, a
yarn titre of 300 - 400 dtex with 72 filaments is nmentioned for airbag
wovens, whiGh . cqrf,e n fLl t, tid of 4. - 5. e he
sol e enbodi"%? ?ﬁ’?@?@g%ﬁ%ﬁﬁgﬁté 9%@5?%”3"% % ffglal}n%n&es%??gg% éenélqtl:%h
correspond® a0 | Eentd%S% e of 4.86 dtex. According to the teaching in
this docunent, the low air perneability required for the airbag wovens
is achi evé’dtﬂwghaUcSaﬁeﬁd@BVn§160$13§%hfb¢$sﬁ‘ AR ddineddt . depsity rapget hat
t hese |inearf deiit608s giere t(440r660i r ddext)r efigrh, 160t30fey hdndivhdual
appr eci abl e idissmthtant agheof ihivght$onf f iesjesdridiedhasina tbhey enlbedsmertf ect
on fol dabi ld:;tamplEe JrAastins ey asfili d ey@nt HhavingcsonDbuest ndehdtt pi 6f bag,
for exanmpl 49 Mert Nhd SIEErind@ivideel fiPdmentd hewhVEhi €dbLrespiids to a
trouble-fr ﬂé?r;énact Iam RRInd1§ pdgauateldeachisegedirahdyh | inear densities
er o

of this or magnitude. Simlarly, very low filanment |inear densities

have al ready pLoO d r manufactuyring air g f I cg. Far..i.nstance,
- JP- A- 64- 04%%%5%? obqgg?f%{é)'t ht sygﬁP%érslé:rlei r?zfarmg@n_i,t%@s dgceeixovV%t}blezg( 3.3
dtex) and é:‘\)]éﬁ'_’WGIl§ PEREAPNAENEPT | FETRRY NP VENFan W3- GOLXFSPPRAS ST ye
that these d ifidamaidnditizs of & ¥ee ob- BhedppBbl £ thef sphadenpadiment

f ol dabi | i t of bthishejociunénive appyarhal@s® dEsatR aasagdesesibedar dswhich
econoni cs. dexrespondscép anfihamene €titre shidwdtgiteki.n@ckomdangdbasthées
are nore expenrgiigy tim prloikicdodimenicoatise lowealr deashealeslidpr eeyeiredor e
filament brieakagee oagwbagl Wbeefbawi 80 sdlasved eV tangchlendblkihgy or
material ofsdrdddi® ity takidtident.or

It is true that these linear densities give the required
strength, but they have the appreciable disadvantage of high
stiffness, which has a very adverse effect on foldability. The
least-space requirement for accommodating the air bag, for
example in the steering wheel of the vehicle, and
trouble—free inflation cannot be adequately achieved with
linear densities of this order of magnitude.

Similarly, very low filament linear densities have already
been proposed for manufacturing air bag fabrics. For instance,
JP-A-64-041,438 proposes for this purpose linear densities
below 3 den (3.3 dtex) and even prefers linear densities below
2 den (2.2 dtex). It is true that these linear densities are
free of the problem of inadequate foldability, but they do
have appreciable disadvantages as regards economics. For
instance, in manmade fibre spinning, fine linear densities are
more expensive to produce than coarse linear densities.
Moreover, more filament breakages occur at the drawing stage,
resulting in a fluffy material of 1little suitability for
further processing by weaving. This disadvantage 1is
particularly noticeable when weaving a very tight fabric
construction as required for air bag fabrics. When processing
yarns of such fine filament linear densities it is therefore
inevitable that the weaving efficiency will be lower. Finally,
very fine linear densities are also more problematical than
coarse linear densities in regard to abrasion resistance along
the folds of the folded air bag.
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further processing by weaving. This di sadvant age Is particularly
noti ceabl e when weaving a very tight fabric construction as required for
air bag fabrics. When processing yarns of such fine filanent |inear
densities it is therefore inevitable that the weaving efficiency will be
|l ower. Finally, very fine linear densities are also nore problematical than
coarse linear densities in regard to abt asion resi stance al ong the folds of
the fol ded air bag. - 3- It is
therefore an object of the present invention to develop a fabric for
manuf act ur i Hg 3 rt ane @R rhoegtnedt $henPresenbadVSBFienr EQuiRBRLAPS
such as | ov# diabrier Rogpmanfackughngt pdigPRISnUNACEhIHDLYSPEREFeEPEt BAEe at
the fol ds, kg chakhrkes HeeRsitsMe tSUGR hRBnilRY T tPRIMRMP ) e clipdht s
in the everftXAngh aeBAddHigh apBraRLeR HmASdSrances 3hekpensikidso which
manuf act ur dnakep PRSERBLepPeEbsqushiqning -efwtheehehbelRl OCTHRANS /G Fhet hat
these requigvsmintefcan HEHanitacaed i WPiabt MONOPVEI H S0l JeRPeRS{¥e nkO of
preci sel y geantfaatyne archtfurthas REAE8SSes. This is because only if
pol yam de yarns having a filanment linear density of 3.5-4.5 dtex are used
does the fabkikas novabeed fopnd)ysyunranieglynethrbpEhRepesreaRLFPRANEE air
bag fabricscani be espddsfoictard Lyer Refbi PRy, witlen@d yaapassi yanési 8fance
of the fol deremicely sedaatiesufilamgnabineay. demgitdfiste Ndend shReragsehi s
linear densinly chfi pelwamifiacvarag ihasripens vBllangnt ol tn¢zeedenrsihe Pfnts
whi ch in thd Tabed ofdtiexenrei | egrtht doeseakhderfdnyies cuRbbminedy i fpaly
yarn qual i tguasanteensbguapeebertie3 ereaubregk Rfesairtipag obplEices in
attai ned byrespagtcodft @d rwopenmaabdlatyii shrergtharaprasion Fesdstasgeeot
setting, tHehgafaldsednd ihi s pavtbenhara figd Ldé& Yy arBP WA ¥e aYRFDEnent
titre of 3.Maving thisekinearadensityrcanr bakageubpchuredadnespepftisdyed
at 190[ err]add aree fimeeewwthdhend iatspubiichc ini §hei cpse efofgper folpmept and
an air perneabédst ydengbtii¢sin] enstomarhly tHmpainirypenneabality bafnga
adj ust ed bycomseuariceof ikurptolelleaakdges wet process in an aqueous bath
at 60 to 140[err]C

This object is attained by an uncoated woven made of filament

yarns in a dense weave setting, the yarn used to this end being

a polyamide yarn having a filament titre of 3.5 to 4.5 dtex and

a hot air shrinkage of at least 6% (measured at 190°C), the

woven having a specific rigidity < 0.88 -10"? and an air

permeability < 10 1/dm®> min, the air permeability being

adjusted by means of shrinkage release in a wet process in an

aqueous bath at 60 to 140°C.

Furthermore, polyamide yarns having a filament linear
density of 3.5-4.5 dtex additionally offer the particular
advantage of lower air permeability compared with yarns of
equal yarn but higher filament linear densities. This means
that such polyamide yarns make it possible to use fewer threads
in the fabric and yet, through suitable finishing conditions,
obtain a fabric having the low air permeability required for
air bags. Thus, these polyamide yarns, compared with the yarns
of higher filament linear density, yield a distinct cost
benefit in fabric manufacture.

Suitable yarn linear densities range from 200 to 600 dtex.
Experiments were carried out with polyamide yarns of 235 dtex
and 72 filaments (235 f 72% filament linear density 3.3 dtex),
350 f 94 (filament linear density 3.8 dtex) and 470 'f 104
(filament linear density 4.5 dtex).

The polyamide yarns to be used for manufacturing air
bag fabrics preferably have a tenacity of at least

' i
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Furthernore, polyani de yarns having a filanment | i near density of
3.5-4.5 dtex additionally offer the particul ar advantage of |ower air
perneability conpared with yarns of equal yarn but higher filanent |inear
densities. This means that such pol yani de X/Ia'r ns make it possi bi2EW2318se
fewer threads in the fabric and yet, through suitable finishing conditions,
obtain a fabricétan/gex hend it ailong@tiabbki 15-3@%UiTels et speeds.

Thus, these polyapide varns, ¢ ar with the yarns_of -higher filanment
li near densi ty,yjy%gﬁoésd?‘?ﬂlﬁgt gogt[q’eoe?l‘é??‘{‘?tr Ve a%??%fﬁ%ﬁﬁf%ﬁ u%%. a
Sui tabl e yarn |paehicebasly i stvardmgedusomaferto 600 dtex. Experinents were

carried out with polyamgde }Sgbnsfgé%riﬁ%g g&xb@nqng&f%ém Swlfi?}?’5a5y

72[err] filament |inear densify 3. X), 350 f 94 | l'ament [1near

density 3.8 dt SYrthetisofilanant i yasReihichnmgptgetdia \ahpuemantipnedThe

pol yam de yar ﬂSeni@it}baandJSiﬂdmgfaQri]?n ﬁramluéactmﬁ:élger, Ppolyagidd FRrnes
preferably hgv enacj 0 at ast . "

- 4- Heve %eﬁé\/\zgﬁg}'36&°cl\f?e>?aarﬁ: cauf% aé:llgnglellf'?%]ﬁyofsufg-a ?&6% Thi s
meets speci- fiGenpaored ivttiedity etmnple @alyesterayeas: Fheys hiaveathe
particul arly adypgy fEROMS 'BiViiitage of highbl Qﬁﬂstﬁf@iﬁlf,s WiESs due
manuf actured w th any sg{_’gthetlc fi'lanent. yarn which negts the |,

aboverent i oned ¥@nacitl¢tifd QWSS ih Whe uteadrexksRFion ol 3% 4B FhPns
have been foundinitiel pogdionl afl pahtﬂbhlas?sﬁabémlmnpmmdﬁd E.h 10}
exanpl e pol-yestier, yarns..t hey hav he significant .advapt age i .
elasticity, V\/nil?: i gagg'é}" 0 %P? I it‘#gg cr%%{r]%eo f r{yﬁ.é:qa ogﬂgéxt%r{sﬁlg%&?%ne in
the initial regusfex¥ngmris given bereadto [Yanpsf madesefinykon tdgwhibhics
are yarns made @intWi®nh ket E@éﬁiﬁﬂééﬁ TG RIRIME 1hStHbVES PG S enyar ns

made of nylon 6.6 which contain a heat stabiliser introduced in the course
of the pol ycon eRfensation. The faprics are manufactured in a tight
con- struction, preferathey iFabsiesaiareor mdinnbaEtuyeal einHav- tEyRE , coh-i S

s 0, Poost P Aplafe L ¥ERERA VAR, £, O sRBRIATUAR LS Bk et
ever, it is also possible to use twill weaves. In the
case of a polyamide yarn linear density of 235 dtex,
26-30 threads per cm are used in warp and weft. If the
polyamide yarn has a linear density of 350 dtex, 23-27
threads per cm are used. If polyamide yarns having a

" linear density of 470 dtex are used, then 19-23 threads
‘per cm are employed. The numbers quoted here relate to a
plain weave. In the case of a Panama weave with a yarn
linear density of 235 dtex the numbers are for example
34-38 threads per cm in warp and weft. -

An important :Eequirement is an essentially
symmetrical fabric sett; that is, the fabric must have
the same or virtually the same number of threads per cm
in both warp and weft. Only such setts make it possible .
to meet the éutomotive manufacturers’ demands for equal
strength in warp and weft.

The desired air permeability is achieved with the
aid of a wet process, described in EP-A-436,950. It
involves shrinking . in an aqueous bath within the
temperature range between 60-140°C. This is followed by
drying only and no heat setting. The precondition for

. this process is that the polyamide yarﬁisuisse#' have a hot
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pol yam de yarn has a linear density of 350 dtex, 23-27 threads per cmare
used. If polyam de yarns having a |inear density of 470 dtex are used, then
19-23 threads per cmare enployed. The aughbers quoted here relxgw231® a

pl ain ieave. In the case of a Panama weave with a yarn |linear density of
235 dtex the n er for exapple 34- hr eads ,p bR, warp and weft.
An i nportant réggl rgﬁg;ﬁ?a‘?g ﬁ 3?#—5%?‘5%% Fldcgf.’ ?ggr(?l: sett; that
is, the fabric nust hadért hagafisbuicviist uaéqqa.rteh’e sagrondimer tof the eads

per cmin botha%woemdemhnf@kuréf@h $108kSohk, PESHPE diP STREt the
aut onot i ve manuf act;g Ey demand al stren th (n war p and we{t
The desired ai PepRPARALIEYt P & a}c?m W-Fhaf'hé &egtoPrEsR¥T S Ss,

described in EBefedd6, 960. 500 irw.0l Tl sshfédqkirgnent applnean aquemas bat h
within the te t n 140 erd.] T | y
ggghﬁtag 580 f Q:% W‘%h gg fll%e EE?E fs F})r ocess%lésj t hat

drying only a set € precondi tion
the pol yam de ygthVQ.m ggmeabhb@ta.es of 20 80 1/dm’.min. The fabrics _.g.

AGA2318 air smahﬁkaaeu.eédaracl:seainé%smeaéulsféls@ﬁt 190kt ildn) read:l.ly AT
bag fabric is reg i red, accordi ng}to t he autogg ye manuf

actur
speci fi cati ons™eFh RYER Bhe yerpelomA4T Peyms ’.‘LBYIF%‘iﬁ’err# % h& a
test pressure dohtaterpact of 615)6 &br Bag.s requi rement applies to the

contact part of the alé b%gir?[ err 'ltth%r_rﬁﬂ o ﬁu;peﬁiﬂf edt 2 Mavs- g

permeabilities of 20-8 r1°cs manuf act ur eéd accor di ng
to the present mpAvEactBRed candqrding merth@hepmu ohnEenpthen mfxaem ity

required for tﬁél?&iﬁiéét Wdfls Ohairhﬁ aid Balament llne'%% shengity lore
foll owi ng tabl f EI’I cs, manuf ac uref accordi n lt)hg €¥
oS85t ALY AHEYRSTS & PSmait PRRBSRbULH ?@Iad’r £545

invention fro
dtex al ways gi pelgambderyarnspefnbighert §ildment f1insarm e iftdiess agfe hi gher

filament. |ine ngnm ties are used: Yarn Fil ament | i near Threads per
cm Air perneabl |tytyg density dtex war p wef t |/dnferr].mn
at 500 Pa  23%am 36 ilpmgnt linear pdfhgeads pex gm  Air pgrmeabbity 72
3.3 27tPpe  27. fensity dted- 1 warp weft  1/dm?-min at 500 Pa

235 £ 36 6.5 28.8 27.9 7.7 B

235 £ 72 3.3 27.8 27.7 3.1

350 £ 72 4.9 25.2 25.7 . 5.8

350 £ 9% 3.8 25.0 24.6 4.1

470 £ 72 6.5 S 21,3 211 7.5

470 £ 104 4.5 20.7 21.1 4.5

The comparative experiments recited in this table
were each carried out with the same number of threads for
the polyamide yarns having finer and coarser filament
linear densities. Further experiments have shown that the
number of threads per cm can be reduced on average by 2
in warp and weft if polyamide yarns having a filament
linear density of 3.5-4.5 dtex are used in place of the
hitherto customary polyamide yarns having a filament -
linear deneity of 5.0-6.5 dtex. Ever with this fewer
number of threads it is still no problem to achieve the
required air permeabilities of < 10 l1/dm’.min. Conse-
quently, by using polyam:Lde yarns having a filament

This is the replacement sheet
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350 f 72 4.9 25.2 25.7 . 5.8 350 f 94 3.8

25.0 24. 6 ' 4.1 470 f 72 6.5 21. 3 21.1 7.5
470 f 104 4.5 20.7 21.1 4.5 The conparative
experinents recited in this table were-efich carried out with AFE23%8e
nunber of threads for the polyanide yarns having finer and coarser filament

lple near densi Ib t 'IQ.%eé:ﬂ”dé}fHJ.t?(R% I 37183“5..‘11&3&:{8 mi/!tédui;of heh@unheheﬁtot hr eads
r cmcan be uce vera an t if d arns
i g ot e e pelagmiferEarse clasiad A ¥ T inea ARLYREY 8EY 21O
hitherto cust Gu-6 ﬁoldy;am,détyasnpodszbl\sg to fadberesre al pns&r SdﬁhB‘Jt@/t of
5.0-6.5 dtex. ‘ée'}aﬂrt:% B‘Qhﬁfgg%f:%ﬂ?l é)f threads it is still no problem
ifre '

to achieve the'required arr pernea of < 10 l/dnferr Conse-
quently, by using pofpgnpéE 9ameahh1«+t»ag fiheafahrd (& 86Ebeliny £5
-6 -

o d1:he ré@\éﬁ@l&.n{rﬁﬁﬁ‘ﬂénd&ﬁfs t tetftel 5-oh 5 tiieex lineseadf of t he
I therto use e rns havi.ng ,a filanmen LN d | 0-6:5
dtex, it is pg;)& %1%5‘89 ﬁef‘ﬁegﬁg ! lEoQ’Fpgﬁl\?Pﬁﬁ (%\Fofnhgﬂﬁ' abrslglcﬁz %ﬁﬁ{i ur i ng
st age. tHee test pprevebrei differencef ans craisedr dionpad R«"hel’pr esent

| nvention vas digl:ednap 4Nedddiale PLbSdfidal e wtiilll BoéaRasbLEe from
this DIN standard the test pressure_ di ferenceqﬁ; rai sed 1o 500 Pa, _in

order that a &idderthe| tahrigs spappfacired jage habP ethf t REEAR ¥ abri cs

manuf act ured gesdiks.to the present invention. A linear density

of 3.5-4.5 dtex has- a p rlItnIS\%%r dIfearFIé ad\éaat aago sdgfe%eﬁgsog ngtg_ghdabl lity

of air bag fabrics. | Figar “densi wth the
pol yanm de yar ddnliyhad‘xanptagd!@nﬁn&rfﬁleytugedtbﬁl Ffeﬂ:éﬁbl ﬁﬂapfdéh& P99> 5

dtex) brings ng#‘ r t t | padeé
thereby distinct ylc%rrpgg\%lgnig&p?\f riEfJ'l%‘“e%ttl Lineag &énéﬁg\ﬁdm edfﬁgthge S
required to addemrdyedidreyarp Bighert "H%r clug%f (SEE Z ﬁ’g ein

t he steerlng Wierlar Menedtgr > Bodesr),breings about a reduction in the
"stiffness of the air bag fabric, thereby dlstlnctly
improving the foldability. Consequently, less space. is
required to accommodate the air bag in the motor vehicle,
for example in the steering wheel. Moreover, however, a
low stiffness and hence better foldability of the air bag
fabric also brings about trouble-free inflation of the
air bag in the event of the air bag function being
triggered, thereby improving in a particularly advan- -
tageous manner the proteétive effect of the air bag on
the vehicle occupants in the event of an impact. This is
of particular importance in the event of 6ut-of-position
contact when the seat position of the vehicle occupant
differs from the standard position. If the air bag
function is triggered in this situation, air bags manu-
factured with polyamide yarns having filament linear
densities > 5 dtex give rise to a sudden impact of the
inflated air bag on the vehicle occupant with an atten-
dant risk of injury, while, if air bag fabrics made of
polyamide yarns having filament linear densities of
3.5-4.5 dtex are used, the higher flexibility of the
-fabric and hence the better adaptability to the body
shape of the vehicle occupant makes a softer cushioning
possible. Very particular advantages have been found to
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| ow stiffness and hence better foldability of the air bag fabric al so
brings about trouble-free inflation of the air bag in the event of the air
bag function being triggered, thereby inproving in a particularly advan-

t ageotis manner the protective effect of The air bag on the v&GW3d8
occupants in the event of an inpact. This is of particular inportance in

the event of pQJ s%%%letdl %fé’nkg‘:tfa‘ﬂ}&@st c?@at,f PelyhANdefl yakasvehicle

occupant dlffers fromthe standar p05|t|on gdgvé <ﬁ: functlon S
triggered in BAVANg| %u%’e]rwmél]rlqﬁi’@% densd Ly 85t ar t 8¢ yarns
having fil arreabmbaﬂear vdeumslpmmegte& dtfex gampma,e p@t;ammbdetnas mpact of

he i nfl d hey k
o ury, whi | bl rPe’élr %&b% Vﬁh acmf P\AASS_E%‘QQ arn avil ﬁgl?l Isang];tt

injury, while, cS na
li near densithesing 3 5£ilsmentx Jalrl’t,e%edenﬁh Yhiofhes - bréxp b‘ilf"?’fyl&f t he

fabric and h69881£58n2f1§erer@ﬁ%56b'ﬂ U ¥hEO Hif {?Ehr bedyx Sbeieyof of heheehi cl e

occupant makes softer cushi oni ng possi bl e. y part | cuI ar advant ages
have been fouRgl 1'61“1 e.

¢6V2318 Pe pOSS§;SEdTHQFEbg?ﬁj?fﬂﬂﬁnbsﬁadﬁdohepobyhatﬂe%yﬁaki;i;iﬂtug a f
I | anent I nearl Sl téé Sﬁgﬁ‘ | gr &OH’Q@{ W t é{ﬁst er or
& i % "Dl |dt% n'gt c1n Iﬁ

exanpl e, pol y ﬁ1 as a er t hus posjtive effect of
yarns havi ng élﬁeaamsﬁm&ﬁ 3dénék 5yd§¢x3°‘5“5@1534jf”é%h| EabEtFs M0Q |y

enh?]pced by fj Bﬁ tEthHc't‘fx)é'rQ:cJ :déédor pdlRml fdfey%fazde. having athhﬂ.dnfém:r _
stiffness and_hence hetter fo ility of fabric ol yani.de yarns
having a fil afdREaFi %‘&?lﬁféﬁlfﬁ X 358 silqg’ndt"@x rrg%}'g%wﬁ?q ytatg %I’I cs made
of the hitherto used pol yam de yarns having a filanment |inear density > 5

diox 18 SnoNbnl D5pL0! | B4 Bkl froar, Miki4PS SpRGURTELidnRARls Jensi ty

Specific stiffness

1.35. 10[err] 235 f 72 dtex o 0.68. 10[err]
235 £ 36 6.5 1.35.107
235 £ 72 3.3 _ 0.68-107
350 £ 72 | 4.9 © 0.95.1072
350 £ 94 ' 3.8 0.80.1072
470 £ 172 6.5 1.32.107
470 £ 104 . 4.5 0.88-102

The test fabrics were manufactured in a plain
weave with the numbers of threads per cm in accordance
with the above-stated particulars.

The bending stiffness was tested with a Taber
stiffness tester, Model 150 B, from Taber Instruments.
This instrument determines the moment needed to deflect
‘the end of a sample 38 mm in width and 50 mm in length,
clamped at one end, through an angle of 15°. The unit of
measurement is the stiffness unit (SU). 1 SU is the
bending moment (in cN-cm) of a sheetlike test specimen of
the stated width which is being deflected through 15°.
Contrarﬁr to the customary clamped length of 50 mm,
however, the abovementioned exper:.ments were carried out
with a clamped length of 10 mm.

. To enable an objective compar:.son to be made
This is the replacement sheet
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350 f 72 4.9 | 0.95. 10[err] 350 f 94
6.5

-

3.8 0.80. 10[err] 470 f 72

1.32.10[err] 470 f 104 4.5 0. 88. 1%’%{%}4}5&

The test fabrics were manufactured in a p?aln weave with the of
threads per cmin accordance with the above-stated particul ars. The

bendi ng stiffnbstwaes ddfiferemt: fabrilaser the f spechfiesssifinsdsl ves0 B,

f rom Taber |n5&598§!}£§ed1—£béof@:‘r§nﬁﬁ WEheA 891 Wi ARG faﬁnapgent needed to
defl ect the end of a sanple 38 in wdth and 50"mmin l'ength, clanped at
one end, through-an angle of 15. The unit of neasurenent is the stiffness

unit (SU). 1 SU is the bending nomB¥ndiing sbifflesd xaabhqrirndabildty
speci nmen of th ¢h is being deflected through 15. Contrary
SpSLPLed ALk <

to the customm 50 mm however, the abovenentioned

experinents were carried out W|th a cl anﬁe@elaé'ngshsbtym mm To
enabl e an objective conparison to be nade -
8 - AGV\ZSlg betvveen di fferent fabrlncf_‘ig:,r t he ecifi
stiffness was cal cul at B® 3geLFHPRGER Gt ST INRRS & éie ermine

Bendi ng stlffnhgstheaabopemenabohedm&ledd,f|1rh§té1§e‘dﬁ§x: stlffness is
Li near densi tyag n | e SY; deterim ned by
t he abovenentlon a' qf}ﬁéjdgaié% ?‘?Lgeé? F%%ggjs:yl ?‘a fec gg tp%he yarn

| i near densi tymaﬁléllliq'éYaﬁ“P Perin tI ‘measyreaaf | the rf&hr#ﬁaa&nsé-*‘d‘f t he

fabric density. - rtltid Sti:'ﬁla'e tH 8 feitdiadr  eddfEt9B8ni M heplel | ament
| i near density_¢ sults nh a further reduc1on|n%he stlffn ss ,of the

fabric and fur:Fh T QeRgaityi rgsubts in £ HMing a
filament i neathdenstiﬁfn:eésS of exthe e fislemxlic t fm&arﬂumlﬁdn t improved

foldability, but, if polyamide yarns having a filament
‘linear density < 3.5 dtex are used, the yarn quality
deteriorates very considerably, as the following table of

lint measurements shows:

Yarn type Filament linear density - lints per t
dtex

235 £ 36 6.5 350

235 £ 72 3.3 1800

470 £ 72 6.5 ' 300

470 £ 104 | 4.5 800

The fact that polyamide yarns having a filament
linear density below 3.5 dtex have greatly increased
numbers of lints: means that such fine-filament yarns
cannot be used for manufacturing air bags.

The choice of a filament 1linear density of
3.5~4.5 dtex for the polyamide yarns envisaged for air
bag manufacture results in an air bag system which is
safer than that of the prior art. Fabrics manufactured
from these polyamide yarns readily meet the automotive
manufacturers’ demands for high strength and low air per-
meability. In addition, the higher flexibility and better
unfoldability on triggering of the air bag function with
the fabrics manufactured according to the present

- vid replacement sh'oet
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deteriorates very considerably, as the follow ng table of |int

measurenents shows: Yarn type Filament |inear density lints per t
dt ex 235 f 36 6.5 350 235 f 72 '
3.3 ° | 1800 470 f " P2~ 6.5 AGWz318

300 470 f 104 4.5 800 The fact that
pol yam de yar dinvemtiion gitel agfar tuskioniegsof ytHeelvahizdle dteupdwtve
greatly increased nunmbers of lints means that such fine-filanment yarns
cannot be used for_nmanufacturing air bags. The choice of a filanent

| i near densit Emploddment sxgmplefor the pol yani de yarns envisaged for air
bag manuf act usaimp3el 1S i h an air bag systemwhich is safer than that of

the prior art. Fabric fagctured fromthese | yam _de yarns readily neet
the autonotive manufa E?§$§8E8§naﬂa§£+g]?m?ﬁbh 'g‘f(arcéhgtsh%angafﬁw a‘?‘?e per -
meabi lity. |nfdddimentnlinkarhidgheityl eccordinglynbebayt 8« 3udtexdamsity on
H)' ?ﬁ:rbpgsg‘;gﬂs@% #d ﬁ&ﬁf&&%‘ﬁtﬂeorhﬁ’“éi}t@&gff@ﬁ#géﬁ?nﬂi&ﬂ Wresr kg or di ng
AGN2318 i nveMdithn 2§i $breadsr pegsFrodtnyazP eRd vefike ThecEabrin was

Enbodi nent exaielatedEXAn®dh Gadueous bathhod3a- figder &d i driKingy! on 6. 6

yarn, the filanent |inegar_gdensjty_accordi ngl: 100 3.3, ¢dte s used to
manuf acture an ai th‘gg Fﬁ%g %n%y‘x%? a‘fﬁaﬁ%‘gi%tgq@i&ﬂ% Fﬁ?eérﬁa\‘l%néern%cm in
warp and weft temperhsbric wes radaedd i 3h°Gquithes acttualonshrinkirg to
shri nki ng. The tﬁ:%ﬁc”?éﬂad@%@@ﬁ@%éﬁpéﬂ@&fé?ﬁ@ Fdwrid apidrent

tenperature was raised to [err] C.The actual shrj nbg,ng t ook pl ace
at that tenpeRelr 8r194e0R M Stenier e drPedThp AN IS WaE SPUREG® The
fabric was fothasret anhaie permeabpritpadbf! 3ty DI/did. hilh/ daficar speeifind a

specific stiffness of 0.68.107.

' A comparative experiment with a 235-dtex 36-
filament yarn, corresponding to a filament linear density
of 6.5 dtex, under the same manufacturing conditions in
weaving and the same finishihg conditions gave an air
permeability of 7.7 1/dm®*.min and a specific stiffness of
1.35.1072, ' '

Example 2:

A 350-dtex 94-filament nylon 6.6 yarn, which
accordingly had a filament linear density of 3.8 dtex,
was used to manufacture an air bag fabric by plain
weaving with 25 threads per cm in warp and weft. The wet
treatment and drying were carried out as in Example 1.

' The fabric was found to have an air permeability of
4.1 1/dm®.min and a specific stiffness of 0.80.1072.

A comparative experiment with a 350-dtex 72~
filament yarn, corresponding to a filament linear density
of 4.9 dtex, under the same manufacturing conditions in
weaving and the same finishing conditions gave an air
permeability of 5.8 1/dm?’-min and a specific stiffness of
0.95.1072.

~ Example 3: |
A 470-dtex 104-filament nylon 6.6 yarn, which
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stiffness of 0.68. 10[err]. A conparative experinment with a
235-dtex '36- filanment yarn, corresponding to a filanent |inear density of
6.5 dtex, under the same manufacturing conditions in weaving and the same
fini shing conditions gave an air per nmeabihi Ly of 7. 7 I/dnferpgygagand a
specific stiffness of 1.35.10[err] . - Exanple. 2: A 350- dt ex
94-filament nylon 6.6 yarn, which accordingly had a fllam% I| ar density
of 3.8 dtex, VRGCOESHILY nBafif acﬁﬂt?‘éméﬁtap-i’-nﬁaﬁ AgBRLLY b2 Epi%iPn NiE&vi ng
wi-th 25 thr eadﬁas)erusaa |aov\a[a@,u&|ad,tuﬁat ardhaiwetbdd efabede doyl giwing were

carried out as _i-n Exa brlc was foun

permeability of¢ iv']ln?;%fﬁeibjzrl] I:I“r a persﬁ’é‘cf‘?l CgrSéI%‘PﬁeSS of ﬁi8)“-380 10[err].
A conparative 'emethtanﬁtdrwmgowexexcamecﬂ| aw‘énﬁsy&PnExé@PF-Esﬁondl ng
to a filament ¢hoedapdgBSivas Ofofind dHXhavddah tdie SpaemeabLl ey UbENY

conditions in weavjn d the sane fipiLshin nditio an air
permeability of* gjs/‘%?dﬁ‘[lé‘r epdi A ﬁﬁﬁchf% %‘ @“’s‘ﬁ f‘:ftﬂz)s%%oﬁ‘oo *95. 10[ err] .

Exanpl e 3: A 480 cdinparaOdvéi Iaatpymmeyﬂmnwﬁtlﬁ war 470 witten 72-
- 10 - 3 a nsity
of 4.5 dtex, m%%l%%%%t é? ?gggﬁg‘}hﬂ |ér/° %ag;'? a’%ﬁ‘g% p#a:a%%\%éggl ng

with 21 threadef p@s5 cqlﬁ‘-ﬁix]: wamberarfdlmqme W ch '#rédlgrrtﬂﬂnddﬁdpﬁﬁyl’-ﬁg wer e
carried out asyblef ;rahs Ehe inleADf 116l g %Eﬁt%i%&k@é/egmaaﬁ air
permeability of 4. A2 specific sti ess

0.88[err] 10[erPTmeab"Pr@ f]c?ngaiZ%“vémék  frefiP® V\i‘f s%nﬁ %y,

filament yarn,1c32rB&Ponding to a filanent |inear density of 6.5 dtex
under the sanme manufacturing conditions in weaving and the same fini shi ng
conditions gave an air perneability of 7.5 1/dnferr]Jmn and a specific
stiffness of 1.32.10[err].
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AGN2318 Uncoated fabric for manufacturing air b “ITE
Akzo nv, ‘Arnhem Cains: 1. “Uncoated tightly vvovgmul' I“(I"“ llllllll nt
yarn fabrl c for manufacturing an air bag, characterised 1nhat fhe®yarn
used for this purpose is a polyani de yarn and has a fil ament % denS| ty
of 3.5-4.5 dtex. 2. Fabric accordiny, To Claim1, charac% d|n
that the pol yam de yarn used for this purpose has a I|near denslty of

200- 600 dtex. 3. : : ifiog facts : gas acterised in
that the fabric has an at | east essentlally sym rretrl cal sett. 4.

Fabric according to Claims 1 to 3, characterised in that the required | ow
air pernmeability is obtained by sllhklzﬁ’kpﬁg Arnhem ;y\; 3 wet process. 5.
Uncoated tightly woven synthetic filament yarn fabric for manufacturing an
ai r bag, chara %&li,nl sed in that it has an air perneability < 10 |/dnferr]
mn and a speCific stiffness < 1.0. 10[err]. 6. Air bag nmade of a
fabric accordilng to aﬂnpeassdorteg@ftlm Moven] synthetic filamenthatpmystem

Uilzng an air bpagrdecoFsh nﬁaﬁ@fﬂ'@dﬂr@ an air bag, characterised in

that the yarn used for this purpose is a polyamide yarn
and has a filament linear density of 3.5-4.5 dtex.

2. Fabric according, to Claim 1, characterised in
that the polyamide yarn used for this purpose has a
linear density of 200-600 dtex. '
3. Fabric according to Claims 1 to 2, characterised
in that the fabric has' an at least éssentially sym-
metrical sett.

- 4. " Fabric according to Claims 1 to 3, characterised

in that the required low air permeability is obtained by
shrinking in a wet process.
5. Uncoated tightly woven synthetic filament yarn
fabric for manufacturing an air bag, characterised in
that it has an air permeability < 10 1/dm®-min and a
specific stiffness < 1.0.107?

6. Air bag made of a fabric according to at least
one of Claims 1 to 5. ' .
7. Air bag system using an air bag according to
Claim 6.
—
- This Sheet Hag

T
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Uncoated fabric for manufacturing air bags CLAIMS . 1. An uncoated woven
made of synthetic filanment yarns in a dense weave setting for
manufacturi ng an airbag, the yarn used to this end being a pol yam de
yarn having a filament titre of 3.5 to 4.5 dtex and a hot air

shri‘nkage of at |east 6% neasured at 190[err] C, the woven havi ng _a
specific rigidity < 0.88 [err]10[err] and, an air erneablllt < 10

1/dnferr] min, the air perneability being adj ust e !w mm IH“II nkage
rel ease in a wet process i n an aqueous bath.at 60
woven according to claim1, characterised in that the po yan1 e yarn
used to this end has a yarn titre of 200 to 600 dtex. 3. A woven
according to clainms 1 to 2, characterised in that the woven has an at

| east substantially symetri cal weave setting. 4. An airbag nmade of a
woven accor dinepatedatfdbgdst fore meufactuaiingg 1 i Bags 5. An ai rbag system

using an airbag according to claim4.
CLAIMS

1. An uncoated woven made of synthetic filament yarns in a

dense weave setting for manufacturing an airbég, the
yarn used to this end being a polyamide yarn having a
filament titre of 3.5 to 4.5 dtex and a hot air

K shrinkage of at least 6% measured at 190°C, the woven
having a specific rigidity < 0.88 *10? and an air
permeability < 10 1/dm® *min, the air permeability being
adjusted by means of shrinkage release in a wet process
in an aqueous bath at 60 to 140°C.

2. A woven according to claim 1, characterised in that the
polyamide yarn used to this end has a yarn titre of 200
to 600 dtex.

3. A woven according to claims 1 to 2, characterised in
that the woven has an at least substantially symmetrical

weave setting.

4. An airbag made of a woven according to at least one of
claims 1 to 3. ’

5. An airbag system‘ﬁsing an airbég according to claim 4.
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