EP0412195B1 Description This invention relates to a yarn suitable for use
I n heat resistant fabrics said yarn conposed of staple fibers including
heat resistant fibers which havepag figaigsfiesi stance Tine of at |east 0.018
sec/g/[err] and a 5 Linting Oxygen Index of at |east 25, further of nylon
staple fibers and cotton fibers (cf. WO A-8701140). BACKGROUND The abr asi on
resi st apeseripfiorf abri cs from bl ends. of cotton with heat resistant thernoset
fi bers when 10 rubbed agai nst soft surfaces is only slightly better than
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ssukmiiioe Oxrepmlgexof atdeagiBiduttner gffyor aitriesfibersspd etoTherdcls B S WPt h hi gh
heat resi st ance good aest hetics and high soft surface abrasion resistance
are neeﬂf y types of apparel, particularly work pants and jackets
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~suitable for wearing apparel, i.e. 35 |less than 10 decitex per fiber,
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. below, as conpared with Control Fabrics A B and C, a substantial increase
55 in Taber abrasion resistance is achieved when small anounts of nylon are
added to the warp of 3x1 twll fabrick. As seen in Exanmple 2, just 10%
nylon in the warp is sufficient to nore than doubl e abrasion :



resi stance as conpared to Control Fabric C. The exanpl es al so show t hat
- fabrics with a nylon content of up to 20%in the warp along with at | east
15% PPD-T are able to wi thstand &g ¢ gigeresider | oad, twice as long 2 EP
0 412 195 Bl as an all-cotton fabric (Control Fabric C). The exanples al so
show that fabrics containing cotton, nylon and PPD-T mai ntain good drape
even if &caalgottop f&HO[Gonrd Fablic C} [ThevexampleT alld show thaliabrics gpntainirigraotionDnyldntand 30%
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conpent hBYNRORENCH & kegging nyign contentripw indthe A can be spun into yains by a
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a Heat RepDI) aaie fider (DI 28, hadt réstude thdlllGt soe/gim@) T16S fibler {08 preparb®dd fedtribbg . AN
exenpl ar i Ui dHatenic®763176614ndf is b@vimdradlly agaiiatile) OtHae fiarseetidhtmayrbeaiséd iaciudeJpolyben-
pol y( ps pHisidgdoler(EOlt4dr gehrebistirearticie 0.0¢/&RE)-afi) asbrahiner bfi trephtialicCicid2@th deiature of
r esi st andigminesreon@rigiag $dcdiayiifodiphgnyl, stffgni and fi-phenylanadianties ps dpseriked insU.8.eBaent bed
in U S #815d72 (L9 2% heat s@isienes me Gheer/ama Alsp salisfaciontdre novapide such jap are snagipii ch
may be ui8e@panyedepthe rpdonameKYNGS  7j nj dazol e (LO1 41, heat resistance time
0,04/ g/ [er Ppjng Areparation of te yabrie of dhe ipyeptionyfurphie;press, resin My P, anplied to the fabrig,(Many
diNerti RSOt oy pLipnal fabyic rea °g‘ﬁf’ﬁ66‘;§ﬁfb jed gytypa the ?Rﬂ'cg-"s@’ RiGaHIa HMAe Pas
- descri be@PsaPlep &phypigme tetargantiodne coton for siditnsal potegtion agalp e tine 0.024
sec/g/[e i é ﬁs sfactory are novol oids such as are nade in Japan
under th*é T)ME UREME NCL. During preparation of the fabric of the
| nvent on, A WrAbhis g Sdadufshiehis TR prBGadP B sifbctng rhies foAdY tosioa MEGHY &Qv&i;her
convent i QrRl THe@abH/dry EfcRAdRINY & wlshihgMeabriBh & &nvenfidhaltidine WBshing Trabiyih & 11,507

' 'SONME  apPhH &dubbue 3siutioh lof SBBNIMIGArElEds o 101450 FARIRI1Y nfiduRE BgHaRin3IRREH byl rRsiidhe
cot t on fRbricacelt i (@b - F)rdat eplingoin sagnbdntdnall fumble Sdryed 1S3 MdriDkIREr)BRE & & final

- At f-abr (maximem) smpaaturaBERIL CET60 NE)SUsaElly apihdgaithedf shoutsiohpimedsiiswgqgdiadar i cs to be

tested to one wash/dry cycle. The wash/dry cycle consists of washing the

. fabric i ABBASIONREBISTANCE hone washing machine in a 11.5 pH aqueous sol ution’
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ing/[erf reported as Heat Resistance Tinme. This type of heating device

is avaj | 206 from Custom Scientific Instrunents, Inc., 13
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Sample fabrics 2.5 cm wide, 15 cm long were placed in between two 0.13 cm thick aluminum plates
and held in an oven 10 minutes at 300 °C. They were removed and allowed to cool before removing the
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50 For determ nation of heat resistance tinme of heat resistant fibers,
fabrics ‘conprised entirely of either staple or filanment nay be used. Plain
weave fabric with substantiall ygpguab 198/8pers of ends and picks of the sane
yarns shoul d be used. The fabric basis weight should be between 170 and 340
~g/[err](5-10 oz/[err]). 55 HEATED DRAPE STI FFNESS Sanple fabrics 2.5 cm
wi de, DhtesnThey rrereiianavagtied @edi diied dnest yeing rthet meshadl. dbScriberd ablayecTer semplei pmapasaidnat es
and helegceptrthal plaintem water wasrugecls place g0De (1.5 Tlion. kispled Prape Piftnesses mepawadd t o
cool beplag ASTM Mapod D 13pRk753for Drapp Sifinpss witly dhepyarp, |side oo theTllrle fagirgeur K#PeWashed
- and, dr iS8tnegtiE alsuslere Pide Perdiasasti BIPSBY above for sanpl e preparation
excei)t t hat pl.ain tﬁﬁ wat er was used in place of the 11.5 solution. Heated
Dr ape I sured using ASTM Met hod D1388-75 for Drape Stiffness
with the r i.de.of the f up (Drape Stiffness is also
ref er red 11 s OpTIIeY gt Agﬁﬁ'(”"&dd%g%’g? 5 LIM TI NG OXYGEN | NDEX Thi's
was 'getggéﬁﬂ'ﬁj u5| ng ASTM I\/_let hod D2863- 77 10 EXAMPLE 1 A highly durable
fabric present invention was prepared fromring-spun yarns of
inti mate ofighgursble B of 1he bRBInEintenitAlwas plRYdr& frowd aelsgunfyahemmuﬁw&@s bon. A
pi cker pbbanghp®ifbarsmyoh stddte Wers, S@bioR] ue dyed PPD- bers having a |inear
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Wt . %0 @bf) piad euhienginestads dre (165 is)d20petnds e pdhetamethylens)adbarhide (8,8hngion)fiera hiving@ar
densi t yineaf dédsifyof @7e dtek R.Sdpfihy a sutdengthadi 8.8]caniy S lin) ¢dvaible ag Tra20lny®nifibgr from
(avai | &bl du Rost dp-Nep@uis\# 6o g )band 55 wb e Fombled dattorhaying @ dibaddanath 0k3 @n (03/16 inc. ),
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sane twi st and l'i near denS|ty as the vvarp yarn The tvaI fabrlc had a
constr gxhmpie #f 25 ends per cm x 19 picks per cm (63 ends per in x 48 picks
per in)y, a basis weight of 498 g/[err] (oz/[err]), a Taber Abrasion of 9-

- cyclss/ g/Therpidcedurdeoft Exampléa Sias tiallowed ektepe thafl 260wt32 Gndyed BPDHS /figérk @bio] used-@at ed

. Drape Shiy fif we snyidn vith thblbalaficalzobitod was dsed irf théd @drp.Ciha filwds 100% tdtiont THeGdBROhal

- stapl ea TabernAbrigianydf 8B syclgsigin?aHeht Gi@sistenceo T bOI026 isérgnem2 g ePiidated Bépe

‘“The pr Sbitees & 461 T éatmip had 4 fispconfent df d4vet] %cPRP=T stamien 6wt 25yiap sple; o 8WIPRD- T

. fibersocoitondbarsed and only 10 wt. % nylon with the bal ance cotton was used

“in tMe warp. The fill was 100% cotton. The fabric had a Taber Abrasion of
6.8 cyEEégE'ﬁ_:{ err] Heat Resi stance Ti rre of . 026 sec/grﬂ[err] and a Heat ed
" Drape Sti fneI The f b ber con e 4 - % PPD-T

tt ble ) m 1 wt %% O
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Exanpl el HPDEr Sthphhilsiss, AW %40yloH SRPle aBerk, i \WRIWR. RItoflorSitbeis! 11 hstRMabia & 3x1
tw b CGoRBctionCHti20.8 edst gor am Xi17G|pREs par 36 (BPéHAs bérlih x Wa pidksipREiR), b bas® wehwer. %0 of
t he 6, 6o 1ynd PzAdd)cTaberaibchsici) olvel3/ghtd, tieatiResisidoé Tiow of 0.022 sbt/f/m? \aad Hedua\Drap® t he
sane t \Blifflessofid5l i near density as the warp yarn. The fabric had a fi ber
cont ent dYoparglive ExaPpNS A-Esuch of dhef intselfog, an@ Hesaribeddinilablert weraphade fsinlemysio and
67 wt . Egmpist 1 Grcepl el the cTitan Wasbriendechuith aithas PRRYH o mylen pwimob poil4Compaxative per
cm 0 1?"%"%3&@‘5&?‘3%1’?\3‘{96'2‘9 Eprieplerybrshow,thg proerfigscql driblpags With) cotien, pelysister &si ght

of PPD-T. The abrasion resistance was half that of the comparable nylon triblends.
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50’5 g/[err] Taber Abrasion of 8.3/g/[err], Heat Resistance Tine of 0.022
sec/g/[err], and Heated Drape Stiffness of 4.5. Conparative Exanples A-E
not of the invention and described in Table 1 were made simlarly to

Exampl e 1 except that the cottoFP R20P8Rded with either PPD-T or nylon but
not both. Conparative 50 Exanples F and G al so nmade |i ke Exanple 1, show
the properties of triblends with cotﬁg&b pol yester and PPD-T. The abrasi on
resi stance was half that of the conpara ]e nylon triblends. 55 4 EP O

412 195
EXAMVPLE CONTROBRICS NOT OF THE [NVENTION — pEATED ABE_]ASl ON

RESIsSTANCE DRARameyE | es/ g/ [ ERR] TrAdERS e/ g/ HeAT ] SHERFEEESE cm A

WARP 50150% PPD- T/ COTTON FI LL 100% ABRASIONO| RESISTANCE . |03 2DRAPE

4.5 10 COTTON B. WARP 35/ 65% PPD- T/ [COyd&ign | [TIME@ig/m? | STIFFNESS 6

. 030 ' 3.5 COTTON C. WARP AND FILL 100% COTTON cm

3.0 . WarBEgso PPO-T/COTTOR AU (WARP 307 T SVLOW COBEEN, TITTL JP0%

9.0 COTTON12 WARP 45/ b5 NYLON CQTTON, FILL 100%

9.6 B. WARP13/65% PPD-TICOTTO?I F@@W@l F WARfp 25/ PO/ 530 35

PPD- T/ PO.CESONR/ COTTON . : . 026 5.5 20" FILL-

30/ 70% PCG.VE‘B'PEMIE]IILTWCGOTMRP 15/ 20/ 6p PR T/ POLYESTER/ CdN'TO‘G 4.0
© .02 D. WARP 35/76-NYLOSOQTTON, PICL VST ER/ [COTTAN 25 Cl ®2s 1.0 A yarn suitable

for "Use|iGPTHOMt resistant fabrics, said yarn conposed of stlaple fibefs

i ncl udi ncF- WEARP 4555 N¥LQIHEOTTONR FL #MPch hhve %6 Heal Redi3tande Tife of | at

| east O (%'QECI /%ygé:] and a Lim ygen | ngex of at Ieast 25, turther
Selrenforiak,

of nyl of ";?t” . cthar ac eri P8 in |t hat®%ai d| yarn
s 38 nt ai from to ':0% hea
resista 1tf="'|'l_L 5 gﬁéf? Jad; F i belj'og4 and |Ja OJeast B0% of
cotton U i ér-et-n_.t_h-e_l:ea-t_r-es-l.qu ant
fibers are pol y(p-phenyl ene terephthal anide) staple fibers. 35 3 A yam
according to claim1 wherein the staple is crinped. 4. A yarn according to
cl.aiffn ?' rein the cotton is flame-retardant. 40 5. A heat resistant

.woven fabric characterized in that the vvar yarns of such fabric are

- Ld ‘t)vara 3' for ysp in, pe 4 of gta} 6%’?5? udig hoat
ect s ancsfey g @f o % gﬁﬂ% Ry gg& @}Zss ot i gl B
4

an ar IS
.sec/3 Ine % rb . (e °z‘i‘§‘% éibeaﬂ'; A HO/V (;'fa nyl on .
stapl e f eﬁ a a“e t” r|c acco to
cl ai m5 yarn 1j dlrectlonls cotton. . 7. A fabric

accor dpngy EQn Ql:&tcm OV&% Q'v‘hekh‘nethé( ﬁ&d? résl%tamﬂ'ﬁ)enfs'éré p&i}(ﬁ Bitniiend tbrapidndiimide)’ € Of
cotton anghple)hberds. Patent anspr Uche 5 . Grn, das zur Verwendung in

vvgr@ebestgndl gen Stoffen geei gnet |st, wobei das 'genannte Garn aus
3. A yarn according to claim 1 wherein the staple is crimped.

4. A yarn according to claim 1 wherein the cotton is flame-retardant.

40 5. A heat resistant woven fabric characterized in that the warp yarns of such fabric ars composed of a
staple fiber blend containing from 15 to 50% of heat resistant fibers which have a Heat Resistance
Time of at least 0.018 sec/g/m? and a Limiting Oxygen Index of at least 25, from 5 to 20% of nylon
staple fiber and at least 30% of cotton fiber.

45 6. A fabric according to claim 5 wherein the yarn in the fill direction is cotton.
7. A fabric according to claim 5 whersin the yarn in the fill direction is a mixture of cotton and nylon,
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1. Garn, das zur Verwendung in warmebestéindigen Stoffen geeignet ist, wobei das genannte Garn aus
Stapeifasern, die warmebestindige Fasern einschiiefen, die eine Wirmebestindigksit von wenigstens
0,018 sec/g/m? und einen Grenz-Sauerstoff-Index von wenigstens 25 besitzen, und auBerdem aus
Nylon-Stapelfasern und Baumwollfasern besteht, dadurch gekennzeichnet, daB das genannte Garn aus
55 einer Fasermischung besteht, die 15 bis 50 % warmebestindige Fasern, 5 bis 20 % Nylon-
' Stapelfasern und wenigstens 30 % Baumwollfasern enthiit.
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A heat resistant woven fabric characterized in that the warp yarms of such fabric are composed of a
staple fiber blend containing. from 15 to 50% of heat resistant fibers which have a Heat Resistance
Time of at least 0.018 sec/g/m2 and a Limiting Oxygen Index of at least 25, from 5 to 20% of nylon

staple fiber and at least 30% of cotton fiber.

A fabric according to claim 5 wherein. the yarn in the fill direction is cotton.

A fabric according to claim 5 wherein the yarn in fhe fill direction is a mixture of cotton and nylon.
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Garn, das zur Verwendung in warmebestéindigen Stoffen geeignet ist, wobsi das genannte Garn aus
Stapelfasern, die wérmebestéindige Fasern einschlieBen, die eine Wirmebestéindigkeit von wenigstens
0,018 sec/g/im? und einen Grenz-Sauerstoff-index von wenigstens 25 besitzen, und auBerdem aus
Nylon-Stapelfasern und Baumwollfasern besteht, dadurch gekennzeichnet, daB das genannte Garn aus
einer Fasermischung besteht, die 15 bis 50 % wirmebestiindige Fasern, 5 bis 20 % Nylon-
Stapelfasern und wemgstens 30 % Baumwollfasern enthilt.
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'\) 6. Un tissu selon la revendication 5, dans lequel le filé dans le sens de la trame est du coton.
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7. Un tissu selon la revendication 5, dans lequel le filé dans le sens de la trame est un mélange de coton
et de nylon.
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