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PCT/ US97/ 04549 UNDRAWN, TOUGH, DURABLY MELT- BONDABLE, MACRODEN ER
THERMOPLASTI C, MULTI COVPONENT FI LAMENTS ! Thi s invention
relates to nelt-extruded, nelt-bondable, thernoplastic 5 filaments or
fibers, particularly nulticonponent fibers, such as biconponent fibers

of the sheatWO¥H¥ ‘%ly precursor thernoplastic polymers tRSVEIFH454%J
articles of such filaments or fi bers, such as open, nonwoven webs

useful in themmmmumnmnwwmlmnommnnn,mmomnpads In
anot her aspect, thi THERMOUPIASTIC, MEETICOMPONENTFIRAMENTREKI Ng t he

filaments or fibers and articles thereof In a still further 10 aspect,
this invention relates to thernoplastic alternatives for poly(vinyl
chloride). This inventipeelatesito msht-extrudadnmplt-bprdablegthemmoplastic mer s have

revol uti onszeglatbs thod of
fiber for msat ilon 1S n@i’%}‘sg‘“ﬁﬂﬁ'“ﬁ’d’d‘wﬁ?‘%&*@ %sﬁ}éoﬁpoﬂ%&%

heat ed above ¢fithe sheathicore tpps, ptepurkﬁmhamophshqmmlyynmthmfdi,mndadmles of through
a spinneret ( orifices of .nol ten pol yner
s emer g ng Dok iEmbleh ScFRAY siias ot neriqien weBtiiehi hhem ok e ne

pol ymer sol i dwdyi fisdr matting or bbrasivespads. "Ei snbthesaspé, this iéitinelaes ped by nel t
spinning are n ita textile fibers until they have been

"subj ected to ’Bﬁé"‘fﬁ‘ mﬂégg'lfc@mrwﬁbﬁamﬁgﬂsbﬂhm%dgmﬂ furthepr awi ng i s
the hot Onoccﬂsﬁeci,ttﬁxﬂrﬁ&htﬁﬂrﬁ&@sﬂ;&hﬁ@i&ﬁfgb@ht@ﬁ?ﬁtﬁ?&r SobiART Bhidridg ach eve an

irreversi ble extension and to deve i cal
textile fibers 20 lmﬁomnthmamemlmmmewwﬂ;ﬂmnﬁeﬂlmm& deni er.

Fibers in th ral lv used in woven
material s asqmﬁﬂtrpas I N wWoven ggﬁﬂ"d? éreff’gﬁ:}'%g?'f%?”m ‘Q" apparel .
Cogr ser f: berssnthletm;@lyxm'alhemedl;lﬁﬂrermmhingpbm thmhdtaxtpelyyner&ﬂdrced?rtﬁl n

i ndustrial t i l.es recent vel o e is the
category of o S’HEH"BFT‘%@ W‘EI‘F"WE’@F Béé Jst?{]’ﬂ‘ﬁ l3’(“E" deni-er).
Bi conponen$ femerging frovh @sch ofifice fs\bRided fd £éddlihg Memh@ﬁ&yﬂéﬁ solidifiek,

sumltaneouslrlg |n elther si_de-by-side_or skin/core confi_ uratlons are
al so an i npo 9 filgments farmed bmelt spipgipg are not suitghle pedi a of

Chemi cal Teclfpers %ﬂﬂl tE@}Hz@@b&q su!gel‘%éﬂo\%é oY m&re%g&%ssnm d¥aw:¥1§/ g*:eratlons

1993, "Fibers” ype 0 onent flber
is the bi con‘&’ﬁ‘éﬁs lﬁhﬂh@roﬁcbldétretchmsam Qtteouatmalofﬁbbrﬂpmpetstmyclﬁhvehhr gan
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WD 98/ 2382 have linear densities in the range of 3 to 15 denier. Fibers in the 3 to 6 denier range
SPICg/e ug;g?g ?gg%ge&ei;frﬂy sggkldmpﬂv Ofmaq snBO ne?lr}xg nI\Iwg\?ernsanS gm J fagageforhave been
use in apparel. Coarser fibers are generally used in carpets, upholstery, and certain
industrial textiles. A recent development in fiber technology is the category of
microfibers with linear densities < 0.11 tex (1 denier). Bicomponent fibers, where -
25 two different polymers are extruded simultaneously in either side-by-side or
skin/core configurations, are also an important category of fibers. Kirk-Othmer
Encyclopedia of Chemical Technology, Fourth Ed., John Wiley & Sons, N.Y., Vol.
10, 1993, "Fibers," pp. 541, 542, 552.
A type of bicomponent fiber is the bicomponent binder fiber, the historical
30 paper by D. Morgan which appears in INDA Journal of Nonwoven Research, Vol.
4(4), Fall 1992, pp. 22-26. This review article says it is worth noting that the
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kni twear garnents to provide bulk. Table 1 of this review article lists
suppliers of various biconponent fibers, which are of relatively | ow
deni er, ranging fromabout 1 to-up to 20. 5 U S. Pat. Nos.
4,839,439 (McAvoy et-al.) and 5,030,496 (MQurran) descri be nonwoven
~articles pre bl endi ng nelt bondabl e, bi conponent /core
pol yester, sﬁgg 'bers having a denier of six and larger, ngpgg

15, with synthetlc organlc staple fibers, form ng a nonwoven web fron1the
bl end, tvesierity gf birempanignt fibers 30 &5 made have beetidaibaside acrvlios useflitber s t o

initially bonduyQis %@gﬁ&%@&&. “Filte 103 Alliciidt® ek ulpBiidds B e

resin, and drying a .S. Pat.

No. 5, 082, 720 vatimysdigomposent fibers, whichcare of relatiedhylomndgnien ramgingdbomnabout 1 webs of
bi conponent m,ilt li)%%ilabl e fibers. The invention of the Hayes patent is

directed to d® ‘oriented, nelt-bondable, biconponent filanents or

fibers of 1515 towg%dquususiwm&moy__san&mmamwmj east two

di stinctive pol yner conponent S, @bﬁ I'n a sheath-core or” side-by-
si de conf i gur Sescsihe nonwaven attigles, ending melcbandableybicompementr t hey ar e

L?;F‘;?ab?;datkﬁ&st pméﬁeﬁ%lrys a"?ﬂtﬁ%%%sr&amgp?%wlels

pol yester, e. d5, withbynthelic,| ozganic; staplp fibdrs Iforming QMWVenybbﬁmmha‘bldﬂ
I 1 d . I | yol ef i
ool vam e Senhh Gl i R B BRELR ARGV ST

amounts of 1aat pi'ebaﬂd tmemebatiﬁglthd\baiwztma Bihder resin, hﬁcﬂ&&mﬂ&ﬁd heatihgther yst al | i-ne

and at | east one phous polynmer, where the blend has a mel ting
poi nt of at | YS [err]C and at |east 30[err]C bel ow the melting point
of the first cpsmamt Soh@?ﬁuﬁy&)%%bﬁééhﬁmf-%rélﬁﬁg@én&ﬂ%v@ﬁcond
conponent | ncI ude ol yesters, 25 polyolefins, pol yam des. The first
conponent can %Wsas eikicamponent meltthondablefihers. Th emvemmmf@thmnpmnume sheat h

of the bi Conpaﬂﬁd?yéd fo! diim or onented ﬂt-?ondﬁlla,%%ﬁn&ft ﬁPﬂJe%{tQ bk HB’%rg&l poride)

("PVC.".or sinp vinyl ™), IC pol'yner, are
used to nmake (btp%QOdnmepﬁmm&bythenmpmmngbfntéasttwodlstulctmmslymml fibrous -

nets or matti The mats. ar ed for..covet of a vari ety of |
floors or wal %onseﬂﬁs’fea%emasgﬁaﬁc%{g"f HS%@'&!‘*@??%%“B&W% €% actory, and
resi denti al enbﬁliyigMammtéiﬁeEtmyawfoﬂWdl amdythen drawing th fdatéhtsS \WWham ng pool:s,

Cand , : -2

S g /23800 first component is preferably at least partially crystalline polymer and can be _
PCT/ US97/ 0454 olyester, e. Wpayaﬁsﬂene@&éﬂkmatétpatyg lendsQIfil PoyEmRIEL.g.) ap dirt
and wat er fromthe bo (sol es and s) of shoes pr ot ect floors

and car pet?  pdem;polyimidepolysthaimids;and polyalefin, e.g., polpsnyieae. s Bietegondnd
el S S R ofd e g 70792
di ameter fi belesst(pomaﬁy bmstdhn&)nﬂ atleast ohe iuaorphws@oly;mr oelletetherbleind leastar uded
from melting point of at least 130°C and at least 30°C below the melting point of the first
component. Materials suitable for use as the second component include polyesters,
25 polyolefins, and polyamides. The first compoﬁent can be the core and the second
component can be the sheath of the bicomponent fiber.
Filaments of poly(vinylchloride) (“PVC,” or simply “vinyl”), a synthetic
thermoplastic polymer, are used to make open or porous, nonwoven, three-
dimensional, fibrous mats or matting. The mats are used for covering any of a
30 variety of floors or walking surfaces, such as those of office building, factory, and

residential entry-ways or foyers and hallways, areas around swimming pools, and
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pl asticized PVC into single-conponent fibers which are aggregated and

bonded (usually with an applied binder coating or adhesive). An
exanpl e of comercially- avai l abl e matting product is Nomad[err]
matting constructed of interengaged |oops of vinyl filanments that are

bonded. t oget may be supported on and adhered to a 1 king - see
product bul |l et %@ -0704- 2684-4 and 70-0704-2694-8 of the %ﬁf%&l&s&
Conmpany, St. Paul, Mnnesota, U S A Rel atively early patents
descri bi ng matmachige operatof stations.toirerevetand trap dirt and watgrifiont the boitom| udi ng PVC

are U.S. Pat. j , n , , 086 Q49 . Manper et

al .), 4, 351, 65@%&5@ |h?§?§)°?§g°ﬁgﬁ&8§3‘°§§§%{‘ e&rs@gﬁf?"& 88?’.‘3“?‘" wds
aSFeCEi'S of thmmﬁddfn&tyjt_ ﬂﬁl(l?)nﬁﬁdl anei-dn?slfemaﬁm}@e;;ﬁrﬂﬁllisyw@gaged, cogpri ses
ext rudi ng .continuous filanments o er.nopl asti c pol ymer downwar
toward and inwmﬁiwteﬂw"&g:weﬂlvdamgvmgswrm F03758 O laggegaged,

i nt egr at ed, 5 Ordidnikdt ikr3 QrHarAdhis)SREH fibers are typRaliPalelt-bkARE fom S fornmed. The
web can be subsequent I‘?/G]treat ed"w th bondi r‘lﬁu agent or resin to inprove

bondi ng, st r edlpsticized PV G intqysingle-eomponenti fibats/whichi ane aggregaed andbemied of a
bondi ng agent ' :] q e web-,
form ng step, (ﬁl]%ﬂ fﬁ@%&%feﬁgoaﬁe{g%@gﬁﬁ a%“?l %%@Fépmm'wch
greater than availablemmitingfproduet is NomeliBhmaiting edristriidted of interengaged (dpsibt Of
tensile force led to fhe after ot wel din uf before
appl i cation o#ﬁﬁpéﬂ%ﬁﬁﬂwmrﬁf%m% sl‘ﬂ??“egmg'l"rﬁh\e@dé? 3t he web
wi |l separ 10 e badkighe set produdbulléting 76-07GNBEY4-P /AR 04R604-8 0B fHaSNE | Y 25
than the fibers wll br;&lf'. Recently pol y(vinyl chloride) has
been said to EZ’"W’FBW Mignesota, US.Ayndesirabl e because its conbustion
products include t R¥afv | QL% es. It has -
been reported m%t%%ﬁ??%ﬁggﬁgﬂéwﬁﬁ% gﬁ@ﬁ%‘%ﬁwﬁ be phased
out by the ye® oeludingPBEC @elhBRat. Nose3B3%5988\GHennen el al )y 3,686049 p. 23. 30
One Swedi sh ¢ o0iler bl ) 9453 685 R ik bt b4, HsTWereln & . BBl PV based
PCT/ US97/ 0454 8spects of the neettioddescribed innliesa patents briefly stated; womphikes extatidg oori ng = -
(o 20Earhaot | Rl AR orhamoputt o A B i i oot 2,
fibers are degoenchbsthwhedSiaweb of intereAgage® lintég6ted; | o? RitéHninghild abl SpBtc al :
‘Technol ogy, TB‘i?r‘g6 » S@I enent Vol ., 1984, 5 pp. 372-392," and
"Encycl opedi a B¢® Eﬂﬂ\% pts igformpde Theaveb cambesubspauently tregted with bonding Sons, N, Y. |
vol . 6, 1986, aghit ofrédin 1d'kbroVedofilhs stEm, oP Inbhrfifeh! g’g@ca??%' ihiggomponent

' Nos. 3, i

or biconponent fibers include U S. 7 Pat. anz et al),
3, 707, 341 20  absenceof p ponding agent)or resingpliebamd ciedsabsequeat tp thelweli-1, 819

(030 e e O vt B B

that of the spot-bond itself. That is, as a result of tensile force applied to the web
after spot welding but before application of a subsequent bonding treatment, the
fibers of the web will separate at the sites of interfilament bonding more frequently

25 than the fibers will break.

Recently poly(vinyl chloride) has been said to be environmentally
- undesirable because its combustion products include toxic or hazardous hydrogen

chloride fames. It has been reported that the existing use of PVC in Sweden should
be phased out by the year 2000 -- see European Chemical News, 4 July 1994, p- 23.

30 One Swedish commercial enterprise stated it plans to stop making PVC-based



10 et al.), 4,500,384 (Tom oka et al.), 4,552,603 (Harris et al.),

5,082, 720 (Hayes), 5,336,552 (Strack et al.). The process of
manuf act ure of nul ti conponent fibers and a general discussion of the
met hod of extrusion of these fibers are al so described in Kirk-Q hner.

Third Ed. It. Some patents describing spinneret S for
ext r udi ng blwﬁm@nt fibers of the sheath-core type are U@é@% )
4,052,146 (Stenberg), 4,251,200 (Parkin), 4,406,850 (Hlls), and PCT '

| nt er nat i onal elafipHooringushd lavhichch wesy, WOCH¢RIBEIRE (+Hieb PlasticcWeek Aigwseb, | nc. ).
Sonme ot her p t filin S. Pat 3, 6 759 (Werner et al) and
3,691, 004 (V§9§STT 't‘saﬁ@qm“t'ﬁbﬂ% WW*&G‘*M“'&%@&?‘?’& PVC matting, describe
mattings of fil amyjésimgohernt WBers 8Ad milticomporentiiberard@dshiitRd in Kt as

pol ycaprol act am 20 Whl ch are for rred by malt SEI nni rh? into a I|qU| d quench
bath in such QthmenEnoycloped emicel-Ted éSw awent ¥pka 1984,

over |l appi n q[mt as they
solidify i g t‘ﬁ’ogzza?%i] 9 Pol 4 Te Joaﬂm?fpanent S

are spun, Iocﬁnnd,Nachdloﬁ]dm,wptm83hrgatsmwngadeﬂmamﬂmmpeneng pl aced
on the filaments I 0 stanti al
tensi on capadifdismpgacnt gﬁ?’%‘t“?‘ﬂi‘%ﬁﬁ’é‘pﬁ%‘?@t@ﬁi@‘ %ﬁ&@qmmavm
through the qvahmmw:mss@ﬁmi__) 4211;momhﬁmanegmzmr of the jnitial

e | Sbban sl R b B0 g s ' "
mel t-spun gpi l@hgow@s@g &asg%)db%ﬁeds&iarﬁy& , 81085,226/GiayRg)l Nt S of

i ntersection out usl ing ageht have been described in uU.S.
Pat. 30 No. mngs@aqcm@n 'I@ppmcegs of manufacture of multicomponent fibers

-4- Lféld a\égme?ﬁ/ d?s%@sg%n of Hze method of e;rmusx n of these fibers

PCT/ US97/ 045 ents I ssue ad'efﬂo Yamanaka et al.
viz., U S. Patescriedin erk-OtMSﬂﬁmEdi loglpﬂ.lsox%iatelamdesdnlﬂﬁg shirmeretiescri be

\éi“gg'sngat ﬁé%ﬁ%nwﬁgh@%%%ﬁ?%@ﬁ?@ﬁ%ﬂ% rehe Ong(l\ét?&rrfgeb)s/urfacef' o

of a cool itfg Nk 5,083, 14%&?9&39?2@@66&1),840@33&0@%}1@“9@&“ - S

di sposed in the vvater (to a surface actjve a%nt can be added), the
density of  Internafipgal Appincpublished as WO 89@2938 {Hills Reyy L Bevrbdne) fused -
aggregati ons bei ngsohﬁ%u{eﬁb&&t'ﬂﬁngs,m,tﬁserﬁaamsrm@sﬁs@(wﬂerem and The
pr esent |nvent|on provi des undrawn, tough, durably nelt-bon e,

t her mopl ast | 3:6H:A04 {Wemeret al)nthaugh shaysemet descei slattﬁﬁ,tdeé‘mbebe used in
th 10 f t f
L1 o0 1 Ml S SR ) Qb Rl Bl MEtlic o, {1
mul t i conp@@envhich dreformed bympit spmnigg into a liquid quench batheih sédhrashannenthatnent

COTPE 1110 Bt Bl i L3344 3k g4 ops oy ponte bt 55885 0ot
conponent, t RAntabids ity GO W the bathTIhese! pagkne statd thit proferablyithefilaments
are spun, looped, and bonded without any substantial tension being placed on the
filaments, or that it is preferable to avoid any substantial tension capable of
25 stretching the filaments as they are withdrawn through the cooling bath so that the
amorphous character of the initial polymer is largely retained. Matting articles
which are formed without spinning into a liquid quench bath and consisting
essentially of melt-spun filaments which are self bonded or fused at random points
of intersection without using any bonding agent have been described in U.S. Pat.
30 No. 4,252,590 (Rasen et al.).



15 t her nopl astic polynmer and a second synthetic thernoplastic

pol yner, the first synthetic thernoplastic polyner
conprising a bl ock copol ymer of styrene, ethylene and
butyl ene wherein the styrene content is between about
1 to 20% by ﬁm% the filanment being tough and durably
mel t - bondabl éw* noi og undrawn 20 stat e, the%F'i"IUﬁméﬁ‘a

second components being, along the length of the
filament, el ongat ed seteaxifipgteotsissueairtd Yaomndkares aly oviz.,t TN 8. Ra (ol

conponent def iy I t le art gf the material -air, boundary

ofthe fil arrent‘&sg’%lg’ 4'919{756}’ mﬁrﬁi%ﬁss?“&%&?@ew%‘&?%%ﬂf MeBt er abl y are
integral and iioupeggregitions fdrme€bPextruding innbplastidaiihctic rasitvdridyy econd
conponent defines about 5 to 90% preferably 20-85% of the

material -air EVATH e sugfacent aicpefing dpthnf water at 3 speed ragplated by guide rollersh e
filament. Te ' t | : . an be a
Single  pRRRRNLED elf ) hichd ifacd Rty YRR B ST PRUES, of

subst ances andhenggregations of the resulting boruled pefusessapgregations peiog regulatediit ast i c

subst ances. T%@Wts can further conprise 30 or have incorporated
adj uvants or additives to enhance a property of or inpart a property

to the filanment, sillhépr/a&nsh‘aéﬁtibhpmiﬂesmm%ug@, durslsly mblt-bbRiable, COl Ori ng
-5- 98/ 23800 , i
PCT/ US97/ 0454 §ermoplastic, macrodepier, multicomponent filgments that cantbg usedrn thegent s, and

fire retarmanfsimatidifofirohwovilweba or matting 258 ARaiivEpraditd) ft ekdnipte € -+ 2 1O 5,
of first conponents and/or of second conponents, a pre‘f erred

nul ti conponent fi | MyfRne@sneet, Hig inventionnrpvidesx multicomponent filament compaising:

sheat h-core or si & S | m synﬁ: . . | gularly preferred
first conponent i gﬁyﬂb‘@ﬁ@s‘é@% sot ac'tnFc po f/g]ragtbcﬁ%rfinﬁ and

et hyl ene- pr opy! ene(bbsecond comparientimving Bmeeltingaiving Joveer ehahithias bf the fikdset | C

t her mopl astic pol ymer of th ond conponent conptis a bl ock copolyrfer
of “styrene, et hylcé’ﬂ’go'gﬁ?gqﬁﬁefi?'@ﬁg%'éﬁn&?@%gﬁ HHEEntent is -
.between abdut 1 to mmmgmmmwmﬁm%&mﬂwﬂwst
' bl goc '

synt hetic thernoplastic | yner i,s.a 10 bl copol ymer conprised of o
et hyl ene- but yl ene- st yr &l P 3%?1@?'81"38‘?'%? epmprisingablegknt ent is about

-13% by wei ght and the %E?qhﬁ%fgg}@a%wggﬁ]w@meﬁ?ﬁg; ae wei ght .

An especially preferred ock copol ymner at” commer cli vai | abl e
under the trade desi gn&Pntentis owt 2004 byweightt | Cheni cal Conpany of

Houst on, Texas whi ch 4, 9 L. ¢ l.yaer conprised of

styrene- 15 et hyl enéﬁﬂ%{l&}@%&g?@gﬁ?&%‘%ﬂ%@%@ %gﬁ%ggdxvﬁf%%ﬁock pol ymer
of styren@9%and et istatep the-firgs and secowd ¢oBifBnentT being)elogi thedengttagftherol ecul ar
wei ght of the diblock iﬁ§ 000 and.t he i ght aver age

ximately 4
nol ecul ar wei ght for thea"feptl’ﬁﬁoﬁ%g&{’)?nq%uou b’tﬁ‘?"&fﬁ“ﬁ%ﬂ‘@r&?‘*ﬁ?ﬁ% 0. The second
synthetic thernopl asti compénenedefining alh or stdeasthrt of the material-air boundary

of the filament.
The first and second components preferably are integral and inseparable
25 (e.g., in boiling water), and the second component defines about 5 to 90%,
preferably 20-85% of the material-air boundary or peripheral or external surface of
the filament. The plastic of each of the first and second components can be a single
plastic substance or a blend of a plurality of plastic substances and can consist or
consist essentially of such plastic substances. The components can further comprise
30 or have incorporated adjuvants or additives to enhance a property of or impart a
property to the filament, such as stabilizers, processing aids, fillers, coloring



conponent preferably conprises material selected fromthe group consisting
of 20 ethyl ene-propyl ene copol yner, ethylene vinyl acetate copol yner,

et hyl ene et hyl acryl ate copol ynmer and ethyl nethacrylate copol ynmer
havi ng a counterion conprising zinc. I n anot her aspect of

this inventi urality of the above-descri bed sol Jdifi

filaments ar@awﬁs%onded to one anot her by heating an aggr%%#gg&"sﬁ
thereof, e.g., in the formof an open, nonwoven web of the filanents in a
coil ed f pigmentssocrossliniingagentis cfoamibg agentspandnfire oétardings. sSHedilsmewogonent i n

order to effect urﬁgler@t-bﬁ%ln at f|| n surfaces in contact
with melted s&BRipe é’ﬂ‘ﬂ%‘ t BeERs SCCONG EATPROBFNRt | v
bonded aggregabreﬁmdfmdm@rﬁpohaﬁEMrﬁm&ﬂ\gammponenttﬁmm aRhwe¥en web of
durably nelt- glwgged undEQ téugh nmacrodeni er, 30 nulticonponent ,
filaments. l'i shed wit hout requiring or usi ng
a coating qr ot her)&‘piﬁxcﬁﬁﬂﬂﬁ‘eﬁgreaﬁr&E&nﬁdﬁmﬂbﬁgggﬁk&%ﬁpﬁﬁﬁ%ﬂ% vent,
98/ 23800 and ethylene-propylene-butene copolymer. Preferably, the first synthetic

PCT/ US97/ 0454 hesi v nents with so-called
bi nder fi ber sa‘e{'ﬁ?lasﬂc ?ﬁ et % PI“&P%""F&‘@“%E%%Q&“ %91’8‘35‘51 ‘éﬂent t he
sel f - bondi ng njmehe:ethyleammtylenewheremthestyrenIbmtémﬁﬂ@ewewauaha tgan be used

(0.0 11 oor  AtkEy ssd mim e @%&w&hﬁeq@bm et T

i nventi on gor oplbélesopaiyinies r&éd bﬁétmeneﬁbﬁeﬂb H&Qzﬁﬁ eopen,
nonwoven web ofthe_ for 0|n filanments, thefllanents be|n durably nelt
bonded santeoh is aaﬂ'eitlﬁ @ byweightiand thechylene-butene m‘%ﬂl&ﬁ@bmtrﬂﬂﬁeby conpri sing
abrasive partguhat olrielle] ocdm RERNES- _

I n anot her aspegi’l 'ﬁ}]gp?cﬁﬁl/lg?tlon g)ﬁ%\lﬁcggs]ﬁ“n’éﬁ‘t'm% corfé]:')"]'r;lim@; I'ng an open, 10

nonwoven web mﬂetﬁeﬁnadpﬂes:gnatmn “KRATLONT G165 Traro Shelhehemidal Campatyofhavi ng a

| i near I e er, filanent _and

preferably beﬁ&e&zénéé.ﬁ’&rs fiws%ﬂﬁﬁo‘&’ggﬁo"gﬁglﬂn T%W‘%‘{%p ®Undr awn,

:ﬁugp_ i’ind ld;mélhxlembmtyhmﬂdmherSEB&) and 30 u{t%l?iblbdtpcdymdﬂoﬂtﬁensﬂm'aﬁ poi-nts,
e filanments centra conprising a

synt hetic pl a? p&?%@?éigﬁdhﬂ’)ﬂ ?"‘g‘?‘ﬂﬁ ofthg diblack i85

copol yner of ﬁide:ﬂﬂ&el b loub eRftha Wights ﬁmﬂ%@lﬁﬁh&l tB6r thE ibRdER i€ont ent s
bet ween about to 20% and materl a sel ected Tromthe group

consi sti ng ofa@fm%ﬁﬁsoooo Themeecmdmtbettcdmm:cm!meﬁ@ewm acetate
copol ymer , et duleae BRiHAly 8k saéﬁamnasae&ap@&a{wgm%&mg&ﬂ hacryl at e

copol ymer havin unt erlon conprising zin not her aspect
of this i ROerﬁth emr@wmsomlmmwlmmkamgtqmomemmme mesbyicr i bed

o1 mul £ aneoust s BRI an Bl ARSI BRI BRT B SRR The care

speed, nolt ercompnsmgruhearrs of thernoplastic polyners (sone of which are

novel blends of p% Xnno%{lesr)as;?egt of this invention, a plurality of the above-described
solidified filaments are self-bonded to one another by heating an aggregation

25 thereof, e.g., in the form of an open, nonwoven web of the filaments in a coiled
form, to or above the melting point of the second component in order to effect
durable melt-bonding at filament surfaces in contact with melted second component,
and thereby provide a sufficiently bonded aggregation of the filaments, e.g., an
open, nonwoven web of durably melt-bonded, undrawn, tough, macrodenier,

30 multicomponent filaments. Such bonding can be accomplished without requiring or

using a coating or otherwise applying to the filaments a binder resin, solvent, or

-6-



precursors of the first and second conponents via one or a plurality, e.g.,

1 to 2500, preferably 500 to 1800, extruder die openings or orifices,
in the formof a single or 25 a plurality of discrete and separate hot,
tacky, nolten, nulticonponent fil anments, cooling them for exanple, in

a water quengh, &dkspp and recovering the resulting non-
solidified fiﬁr%ments, for exanple, as a tow or web of such %E?Mn%m{‘yg

The filanments ofthis invention, following their nelt-extrusion and cooling
to a sol jemrs a«ﬁ@mmmmg@qﬁhmmmﬂqmdlequw@ummwmm drawn, that

5 STt OO el Sl e e DRI e il 95 tOXt1 1 @

fibers, includin nponen
-7- WDhé forétisiiigwebs can be used in any of a variety of articles including
PCT/ US97/ 04549 textile fi b ar.e co&wggnggngr awn as nmuch as, for

exanpl e, 2 t o 3Bragiye wrlicles, Myt (e 8., oormatgqggp.p F“W‘ﬁf‘sﬂg‘ﬁal ly to

i ncrease thei lof fHelifvaalidh Rbvil@ABALIVY articles, | each article comp pagent of this
invention, as that termis used herein, is an el ongate sl ender

article whi chnpwmﬁwsﬂie§momgmwmtgttheﬂbm@sbmdMymnmet er in

5 proportlon gﬁulﬁaalgﬁtﬂﬁg dt h,

di anet er, d&'éhétrl%gg section ?Ln#gﬁsé'gﬁ‘%}% g%ﬁnﬁﬁ"%ater,

t ypi caIIy |n bmﬂedmgusmfaces&‘theﬁlamentm 25 nm preferably 0.6 to 15 nm such
di mensi on (and sha section . _bein referably
substantially or e aé'ﬁ{l\e'é Eﬁifﬁ o8P %W‘Pﬁﬁﬂ‘?‘!’ﬂ%&%"%l | ament ,

e.g., unifir nhmmd,ebameﬁwpiaa@@sm‘atmrémb@mwmmﬁmrﬁ%gxmémoth and
10 conti nuou Because the filanment_is |ar in crgoss sectron in

conpari son to ensity gregter.tha, 200 danier per;filament (dp WP{@@MM%&O&M aments or
"fine" fiber 520000@'£ﬁéﬁ1aments benﬂ?ﬂﬂr%lfo@r&ﬁﬂqmgrﬂeﬁ-%ﬁde’]d thne0 deni.er

per fiber or d entioni1sre atlvely
coarse and camém%!&@ﬂmlm%ﬂ%ﬁimmkcmﬁ of{a) central coré exti | e

fibers) as bej aracterized as
15 bel ng & nearbine iyt HERERANRN. fa ST IetBoRpRbg fubE IT1 7 hos ™S
~linear denl§|twmlymﬁogstwaneeethyhmmﬂ(hﬁtwhnéMadmhemheaﬁntehﬂxs%ﬂvedﬁf or -
nore, e.g., p 00 d f or referably t he
" filanents of {splk%%/del)ﬁﬁa‘gﬂaﬁg@éelfa‘%%g 8’°“Hj‘é¥?§’ ”P'gé’?eﬁ‘ﬁef‘ﬁe range of 500
to 20, 000 dpfpropylenecopolymer etﬁﬂ%mﬁﬂhmﬁmnéldﬂ@mehﬁﬂ@fa&fli@ i nvention
can be in the shiayﬁmor form f fi bers I’j bbons, tapes, strips, bands,

and ot her nar at°°°P° ataucew&ewqomnsmsmnts stich
as open, nonwoven ma%&mngﬁ%ﬂdﬂ pRividds amethoalof'ﬁﬁiuhéme(lim\te' | ament s

with the sane or different plastic corrp05| ti1ons shapes,
si zes and/8r %W@u!tnommnbﬁmcnts oSuchartethnd siomprises conting osssteps 0 - by- si de

0t oo SEMBLOBGERARG) kLS, e Sk i b1,

sheat h/ cor e) ment s, sl hg rpelten 1 second
conponent s Wi mamnef themoplastiapnlwetsa(sgne oftwhich & novél blehdsasf polyfileinpas t he

conponent s ar}g'e(\ﬂr}ops e BBE &ia's8lond! components via one or & plurality, e.g., 1 to 2500,

preferably 500 to 1800, extruder die openings or orifices, in the form of a single or
25 aplurality of discrete and separate hot, tacky, molten, mixlticomponent filaments,
cooling them, for example, in a water quench bath, and recovering the resulting
- non-tacky, solidified filaments, for example, as a tow or web of such filaments.
The filaments of this invention, following their melt-extrusion and cooling to
a solidified form, are not subsequently or additionally drawn, that is, stretched,
30 pulled, elongated, or attenuated. In contrast, textile fibers, including bicomponent



boundary of the filanment defined at |least in part by an external surface
of t he second conponent. In a typical sheath-core filanment, the sheath,
or second conponent, provides a matrix (with a continuous external
surface, the filanment's material-air 30 boundary) for one or nore first
conponents i m of cores. The filanents can be sol i | 1 ow,
or porous an@‘é%@[}t or helical, spiral, |ooped, coiled, m?&%‘g

WD 98/ 23800

PCT/ US97/ 04549 textile fibersdark aonmgnly drawnas waichi as; for exinople, 200 Goor even blufimes or

round in cross ctd on,,or .non- .circylar or odd in.cross section, e.g.,
| obal , ellipti g%ﬁonggx&lg}%lhpgqgllyéwacrteﬁe%e&ﬁtr Bth or tenjqll¥y can be conti nuous
in length, that is,Théfilamelsof thisifvenfiory alithabferm Byused/héréinds hb@Bngdated or T hat

form they can be nmade in,q%rishort, di scontj nuous, or staple form of

definite 5 | Sffienartiglewhichisparsgpyor.small inwidthysease sactions or dismetssin d or
|l ul ar, : . d with
nonce ) o 5. PpropBfioflia gf)fel%{thg?é?iﬂﬁgﬁé‘ﬂ%é}tWhﬁﬂ agﬁhﬁx,% etdf, of 0amed with

open and/or closed cells C irst and setond cdnponents can
have the sanme frgshsestiondimpasiamrofgbeutfkSmumor greater, typitally in themngoof0.5r shape

and the other gogpane e i rent form.o shape. ..1

I n characteri zing %Wﬁ’c@%"o%&?&' Hcﬁé‘ﬁr}"e%sm ﬁa“f!ﬁf'?ei"g%msgﬁm&g'%dur ably
nel t - bondabl e, beifg prefemblysubstattially grl essentiallyyunifornpg gigara length of theSiliient,
filanments, such as. an n, nonwqvern.,web, can he bonded together at
their points o?‘%my'&m‘epﬁ’e* @:ﬁggﬁrhlmﬁ% §H°°tﬂa“d

interfilameyot - bontifi@shsS Betkiabd the fildvheSis largd irf (16ss skt B \Eoimparison @Uf fi ciently
to or above the nelting point of their second conponent in order to nelt 15

the second conpiEeapAnen) textilersiza.qn textiiedenigsfilantentsor “Gnell bere (whichuare t hen -
cooling the Wiy BSRR | 4K & r causing . .
t he filgarrents _%ege{?_lei(,:orre E'%drt&%éogg{eg%éét‘"oégﬁgigﬁgl?ﬁgfﬁggé@mg%ﬁg?g% secondg "
conponent at elvention istrelativelyepatse gudbean be characterized (especinlly abcomheed tos, poi nt's -

of contact, or [ , ch el t-bond; ng of the filanents is a .
sel f - bondi ng itﬁhﬁiﬁg{’&?)fé:bggéﬁg%f‘" %‘%ﬁ'ﬁr(ﬂ?ﬁﬁ' syen begheracteriged 35 20 B
~appl i cat i orl5of being emaceofilarhenit) rGénealip geifllament ofthis ifvitiontias & HHes damgitEoat i ng. -
applied to the fi ts, or mxin o-cal |l ed binder _fiber therewth.
This sel f- bon&'ﬁﬂ%%%@gﬁ?%"dafm“ ﬁﬁég’gﬁp @fﬁ%&*eﬂ’%%& “advant age
of the f.ilanensos,000 dbhbﬁnér@,\/lﬁﬂgt&é}ably feFilariehits of this iéati6n ldVe'iedr! | aMENLS OF
fibers that use qr. require such agent, solvent, coating, or bi nder

e
fiber for bond¥enRitiesin the rangerof RS AB00RIPfaddi ti onal |y be characterized and -

25 differentiated f - . ' - r
renovabl y- vel di \r% l)l;/h?%mt S‘Q‘{é‘%?@ﬁ’g?‘ﬁgo s?ﬁ'g“@‘gﬁ%“pgk%ggl&pgorfom
nel t - bond 28hieffidersixibbonss tapes, awipsttends anditherinasrewndlong shapesiur abl e bond

inthat it is Wy racture resistant that, interfilament |
mel t - bond & r aﬁgﬁyf%%nfgir'{é% s'ls){,h a%{o S‘%légér{woargn Yeos, pante madeup of a; 1, o |
st rengt hlof4 }vphﬂurhlitygﬁﬁlam:ﬂts wg?ihe_samd osmwmﬁgibyommﬂ@ggm%gst re)ngt h
exceeds 1. and prefer is at |east 4. a (ca 7 si),
based on the csrﬂ%}’seg’-séz@gﬂdé?{ ‘%?'E‘é &PW%’E#?‘?%&P%W ip, siderby-sige (Oe'

side-side) bicomponent filaments or, preferably, sheath-core (or sheath/core)
25 bicomponent filaments, each comprising the first and second components with one

The

ormore (e.g., 1 to 9) interfaces between the components and with the material-air’
boundary of the ﬁlament- defined at least in part by an external surface of the second
component. In a typical sheath-core filament, the sheath, or second component,
provides a matrix (with a continuous external surface, the filament’s material-air

30 boundary) for one or more first components in the form of cores. The filaments can
be solid, hollow, or porous and straight or helical, spiral, looped, coiled, sinuous,
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PCT/ US97/ 04549 stress is applied thereto. In a tack-bonded
structure, such as that of an open, nonwoven web of coil ed
filanments, tack-bonded filanments can be relatively easily separ at ed

fromt.he str, e.g., by a pulling stress of |ess than&,ﬁ% ca 3
psi), based vg‘zl’%gmcross-sect ion area of the filanments before ?Jég) |9$1g
stress is 5 applied thereto, without distorting or breaking the
filaments thanddstingsor cpneolutgdt They can be eirrulager roupd Hawessseqtiopenaen-of t hi s

i nvention th V. e e[t ' attests to
t he durably %’E}Fﬁﬁgﬁ’ggﬁﬂ "ggsgﬁé‘?itgg't% " @?{lh%mﬂcflhrﬁgﬁ?%m %&d‘\kgf}[&qﬁr. as to
t he durabl e IThey cdndredtentimubas iadéngth, tifat is, ofiddefifiicricngth, ag.chyaytting thenvih t he :
filaments, sych.as an open nonwoven h) . . 10 tFurt re, the

mul ti conpone#tm%yﬁgﬁf it %ﬁpﬁ'rmg's%?f‘ye'f%@s“aﬁple orm °€f§?§ﬁ%&ct ed

advant age Y lengtho FHaGirdt Afd $echiid confpoR&tCddn bk B6lidasroncelliay iofl 8ncPor both

structural role in supportlnghthe shape of the web of such filanments in

either a postomponents capbeesllniaronfpamed;withiopsy asd/enclosed cgliss Botheftheen f ound
that the pre on rﬁ:lc ap‘gﬁ I de an
unexpect ed siﬁ%?ﬁ%"ﬁ"ﬁel rﬁ%'%i&lf’alnthffvﬁ%e %}ﬁﬁf%ﬂwﬁ% og’gh‘\?\ﬁﬂ{@(certai n

mat eri al s andaesunedoral oryshape and itherothér semponent canrhavecredifferengformend of t he
sanme materials. . For exanple, it has been observed that a second conponent
conprised of Yl ene vinyl acetate copolynmer and a bl ock copol yner of

SLyrene, 10 et Méhﬁ@teﬁﬂdgﬁié&tﬁlﬁhﬁpdﬁ#ﬂaﬁeﬁhﬁ'tﬁih&%nw?hﬂiﬁ :ls-bet ween
about 1 to 20% weight (e.g... KRATON G 1657 erial),. w .
thermal |y bofftrgndabls ﬂ%mgﬁ?‘mag?Pgthﬂtagﬁeﬁ?m&P é“"g?lﬂ?‘% #h exceedin

that expect egn bpéihémsveh %28, tan BE bérlaed Rigeer at their poirit€oiohtact ¢ t he
i ndi vidual materials (eg., et hél ene vinyl acetate copol yner bonded to

itsel f and binterrectionts fprraen entrhended strueturecby; heatingrthe filaments
Because the fj agﬁ'],t iSs o i <o ih , :Webs
formed from t&#{g me tt-al?g%bd&é)glt% Tgér&g#dgﬁ%fa{eﬁi%&kﬁ\%nﬁ%ﬁd lgpgﬁgﬂﬁgﬂfe wi t hout
25 requi rlig therrecondsbimpanentwithdut biehiwg theirfigstcomponent ahd then coddingthieng, or =~
sol vent and GAD sed for article s i webs are
mel t - bonded. ents to soti‘%'ﬁlséﬂ'é‘; W@Mgﬁ%ﬁgﬁﬁg ghﬁ%'geggs?o E’%%'s“ei nvention ~
may be fabri baided, forone another batbosid 68secondTompoient ateach ofithéireontiguonssi onal -
aggregations of fil, nts,conprising a . | ural ,ty of the, filanents,
whi ch can be W‘FF"@*‘%‘%%PF'“@%T%i TSR cgptagt aw@f#mw- Buch %ﬁ"ﬁﬁé&?ﬁ% , the
aggr egat i ons thgHilarkédits i'a bMEbIMing i fhaCiP Reffedied ﬁﬁﬁéﬂtﬁﬁﬂioﬁ%ﬁﬁﬂﬁg theof ty -
webs or batts of interengaged, intertw ned, interl|ocked, or entangled
fi | ament s2&r application of an external bonding agent, or solvent, or adhesive coating appligd to ~

the filaments or mixing so-called binder fiber therewith. This self-bonding feature is

thus an environmental or cost advantage of the filaments of this invention vis-a-vis

those known filaments or fibers that use or require such agent, solvent, coating, or

binder fiber for bonding. This self-bonding may additionally be characterized and

25 - differentiated from spot- or tack-bonding, spot welding, or removably-welding by
the strength of the bond formed.
The melt-bond achieved by the filaments of this invention is a durable bond
in that it is sufficiently strong or fracture resistant that interfilament melt-bond
strength generally is at least as great as that of the strength of the filament itself, and
30 generally the melt bond strength exceeds 1.4 MPa, and preferably is at least 4.8

MPa (ca 700 psi), based on the cross-section area of the filament before breaking
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PCT/ US97/ 04549 twi sted, woven, or braided filanents that can be
generally straight or helical, spiral, | ooped, coiled, curly, sinuous
or otherwi se convoluted filaments whi ch can extend fromone end of

the web to t%% end. The contiguous material -air boundaries of
the filanent nel t-bonded at their points of int erseEFT’Hﬁ”@fs‘eont act
to form 5 a water perneable, lofty or |ow bulk density, unitary,

nmonol i t hi c, caiteessdsappdied thereto. Iniartacksbonded stmcalre;lsumasuhmeéardbpmnsi onal

filamentary st r S wov.en b,

m ni nal , or and;?%m ‘ffrmfﬂo% ?‘P’r @c“%ﬂ‘q"ﬂé"‘w bereauv?lﬁf ¥i | ament
gaps or int erstpﬁrataﬂﬁﬂmheﬁmfuré,h% &MalmlliﬂgetressoflessthanOozmk(ﬁa:?an be cut
to desired size and s es for exarrple In len ths and 10 w dths

useful, for exX% PY?G’?’WP% of the filaments bF?ﬂ““BﬁFF-‘Ellﬁg entrances
and ot her wgl W %&&M c?r‘il) amE themietvest - bonded on
one si de Sui ta ch er nop astlc sheeting, prior

bl e backi ng!a suc
to cutting |nttbatmtsbon ed filamenigof t wemyona@gnselgeabrcﬂsrathmﬂmnhm ures, -when

d tt h he f | of ty,
gf)gn, aiso\rlrva bu: K densl %’aﬂ&tﬁ%{}& aﬁ%{'g@&b%ﬁ% *%g%gpo#éﬁﬁlélf"%ﬂtg{#nﬁ r \%al Ki ng
surfaces to prastethe duhblesualtsbdhdmwaaagefdxyieldhoﬁded laggtegation 6f the traffic

wear, to provige safety and confort to {hose people who wal k or stand
t her eon, and eﬂ% THFE 23 {LOREE JPRReYeR earance of such substrates. Such

mats can 10 be sFoAkerMbre/\tielhRAticoRPOndAY nR@IRIF theTilBhiends ﬁé@%&es'aﬁng time with

confort and safety and Wi thout |osing their durability. The mats are
preferably of %WF%WW&"'W°H’€B§M§‘sb¢°ﬂm°§ﬁﬁmfﬁbpmeahat in -

hol di ng t hem WiudtQraProld gigﬁ W 4{;@& et hy ough. and
dirt or water tracked tlher ds’+ T' olr;&b“é}h%'t“?‘g'tﬁgg'é‘w“ s{

t her et hr ough. f@ﬂ@@mmwbomtmtlshasahotbeemmﬂ ﬂwhepﬂéfmedmaamlg féras been
or can bgused V. heret o, specifically, for
t hose appl i ca;l ons dacgg'pgieg d%gnﬁ&%‘ %c?egtosgeﬁgﬂntt %HM Hul | etins,

~ whi ch desclsp ondmthcmaﬂﬁnateniutmﬁmsm‘chlly tocdtherifibbrg of Rirfices Wofprised of --
The fil anenta nass F of thjs ention c al so be use(sj aos a spacer
or cushi oni ng%ﬂm W"Fige °W/@‘Bmpi$5’ [‘ﬁ‘é’ 5@@"’6‘?3%98 Bl componentds - -
TDanKIEnt S, | G K o B e e T om
erosi'on, as a g‘ﬁ@‘ﬁ'@g’é‘ iﬁf%@#fﬂéheftmenamv@wwma%@m t he‘li ke,
and as a rei ntﬁﬁ@%tKliﬂl‘Oﬂl@%ﬂﬁnﬂﬁﬁdi)' Gﬂﬁhennally?othoanoﬂ‘@ 8&4 3800

PCT/ US97/ 04549 I‘tonponent anments o
i nvent i on 4Banmeteripla a berd sirengghiexceeding thatmctedﬁvmanmﬂmgubfﬂblband is,

S GO ekt G A e b
to itself and block copolymer separately bonded to itself). :
Because the filaments of this invention are self- or melt-bondable, webs
formed from the melt-bonded filaments of this inveation are durable without
25 requiring the application of binding agent, or adhesive coating, or solvent and can
be used for article fabrication once the webs are melt-bonded.
The multicomponent filaments of this invention may be fabricated into
articles or structures or three-dimensional aggregations of filaments comprising a
plurality of the filaments, which can be in either continuous or staple form. For |
30  example, the aggregations may be in the form of open, permeable or porous, lofty
webs or batts of interengaged, intertwined, interlocked, or entangled filaments or

-10-



dependent only on the limtations of the fabricating equi pnent. Webs forned
from 5 these continuous filanments can be readily cut to desired

di mrensi ons, for exanple, after they are intertwi ned or internmeshed as
| ooped or coiled, bonded filaments in the formof an open, nonwoven
web or.matti rnatively, these continuous fila e cut
into staple %Wi bers, for exanple, 2.5 - 10 cmin Iengﬁﬁmjw

such short |engths can used, for exanple, in a bonded aggregation as a
substrate for twised, mdwea,sonhmuﬁddelﬂmner@ thatd:apbé gaierallgsqmglﬁ or hel&ﬂpipmlat i ons

i ke those V\,h?segaabrl cat descri hln "’gl Pat
5, 030, 496 and'Y CYgy; s‘%“%‘%ﬁ’%@?"(‘?ﬂd’&!} “‘8‘? Aments °ﬁ
descriptions @eicselend 6f the Web it bilRABIY mcamggdh@aﬁatmﬁa%hﬁtﬂhesar e

i ncor porated her ein by reference referably the filanents of
thi's i nventi off thedlaments canbe meft-honded at their peiats of intersectio of qentart toiferm f al | i ng,

closely spageqws ﬁ?g@ﬁ&hﬁl&l glilbﬁlbunfd igev?or%g{&%lﬁlﬁﬂ%heremor

mul ti conponent f ment s o viscous pol yrrer nelts,
for exa@mowyMMmedeMmﬁme such as‘an] ament's

t hen bei ng qui ¢kl uen

non- adhesi ve 8@%& éo%"fogf'émcgﬁ@% Of 4 aWE‘ ?@ﬂmﬂa@t&}ﬂﬁﬁ cool ed or
quenched to fmmm\gapéorﬁmrshﬁalsyacmwﬁmtdw solid, discrete 20

conti nuous fil arren&% %n%ont act. with a cooling nmeans or, nedium such as a
l'i qui d ‘quench cyt to dgsiyed gizesand shanss, forgramplsyindengthspady pe
advanced ofo CofutRMReH, for exhhﬁl&%lﬁob%v%ﬁ%gr Wthts BSH bRiMn %Qzﬁfaﬁu om The tow

may then be further cool ed desired. The tow can be used to
fabri cat e nondfslather M@"ayme&slftdm thpwekcan beﬂmmltrlmdedm ony descrl bed

in US. Pat. 3 tﬁ%uﬁﬁ:’ieé%ﬂmé,‘?ﬁ&%sae&eﬁlo asmiusi@{l: E,g;{rho??%t Can -Ots and

pans, etc., e tow can Be cut Into s used to
make abr asi veSychdwegsses; aggregstidns,oarastruttorss, thnmseﬂatsmatﬂngspﬂeslemﬁmk fn U S

equi v oment  ofdSRS i e Y o bach byl o SR BB B B by

‘reference.15- fMﬂweadwﬂhnmrﬁ&eitbfpmtectthdﬁwelﬁ%nwiﬂiﬂé By\dirt] i I‘tﬁiﬂtohe quench
bath, i.e., the.take- avvaré a& is equal to or 30 greater than the speed
b o

~of the hot fi affENeEe: R an ert t,those pepple whowwalk pystand - conprise

. essentiall | t ts.
- esse y Sﬂméﬁbﬁl\%d dBIGR 6ﬁ@&sthem,ﬁeawel&mh sishtes! SudhinAd&A

© PCT/ US97/ 0454k stood or walked upon by pepplecayens very lpng timeayithcemfigrt andsaéety - coi | ed, -
|
ouch 111 aon: SIEELEApng their dufaBity YR Hins dFpletPANGRLIGW mATEC S One

above- des@pi b@@ﬂtyamhghwond‘vdimmﬂxmnlmldmgnhaymm hiightgburcédight canbguench bat h
at atakea Lch.i.s t.han ee the filanments 5
entering the quenc%ﬂgﬁ{%&’ aggd%"r e ?‘ftP' ‘F%ﬁ“?q %“s%é’f‘"f%’ﬁ eSstill
def or mabl e thereﬂxrdxtgh:embﬁerill; such Imatts da baaseasﬂeﬁw%lmatt IhagBéendPapE
adj acent the su t he uench th. The ree alling nolten
fil ament s pr €78 ﬁﬂfe(éaa P‘Vt%ﬁ'ﬁgéﬁ’c b’t 6h°s°aPPl'°at'°n3

described in the above-clted 3M Company bulletins, which descriptions are

25 incorporated herein by reference.

The filamentary mass or web of this invention can also be used as a spacer
or cushioning web, a filter web, as the substrate of scouring pads, erosion-control -
or civil engineering matting for retaining soil on embankments, dikes, and slopes
and the like to protect them from erosion, as a substrate or carrier for abrasive

30 particles and the like, and as a reinforcement for plastic matrices.

w]l-



prevent individual filanments frominterfering with the coiling action of

adj acent filaments. The use of a surfactant (for exanple, as described
inthe US Pat. No. 10 3,837,988) in the quench bath nay be desirable to

aid coil formation. A web of coiled, nulticonponent filanments

can be.forne mtting the bundl e of nelt-extrude - i ng
filaments toq%(lpg g@?’orm coil, wnd, or oscillate I n a%ﬂr‘%@’z" nner,

I
(i) interengage, intertwne, or aggregate in a desired ordered or
random pattern to &hgauiticomponspt filemets of thisiinventionodan be fabsigated witind upon

contact 15 wt; t AN lately thereafter .cool to a
non-t acky, sollﬁdcf? @ﬁg}age'lgﬁlih, dﬁ?ﬁeﬁﬁtpﬁ’égﬁﬁ%@&%ﬂéﬁdﬂr&tm 8108 he
-bunfjl e ar edsufiﬁierlglhrlskhe s?nﬂyeﬁnamturkd?oﬁﬁded‘thereoflasisﬁia&h?ﬁiﬂ%lbﬁghOf tge
coiling and ovgr in i ments. T e-away ,speed_of the we
preferably is @BT'%E&"@B&Q“}L%%‘PE? Bé]'ﬁ?/é‘g’f'i?"f‘ﬁéal‘g Wiebs fommed frament s
entering the theseoﬁk\tﬁﬁmﬂmﬁéﬂtssdanaﬁréaﬁilﬂdtiﬁ"ﬂésﬂ&Jiﬁbﬁsidﬁ@;fo?ﬁiealsﬂglhqbfi laments

to aggregate adj acent the 20 surface of the quench bath as ed in the

U S. Pat. No. afenthey apsinterpwined or ipterresshes asdagped pncailgd; bondaddilamentsin or nor e

contact surfa ' t . n b . The contact
surface(s) 'mgﬁ%tgﬁﬁjﬁ?%ﬁegh@%gy%‘?&:?ﬁﬁﬁ%?"& tﬂée%u%ﬁsurg?ea‘% U3 rotati ng
cylindrical drilameats caebe cutlintd staple fength fibSrs, fon xaniyle, 245, -3 lcnbfhdength, and SO as to -

collect the n -form web hel p, convey.it into, and/or, through the 25
quench bat h. %@%ﬁ%é“t”?ﬁ‘gga‘}fﬂigﬁ ’é‘r‘ﬂ‘glﬁ W@I\iﬂ?xﬁeé’ agBIeEAON 28 ¢ subsRtedOn i e, a
plate as 10 atimsio¢ cledhg and pbkshidg padshia appliitions likOtho&Bhosd Abrielfivald Pt i ons of
the U S. Pat. and_ 3,691,004 are

Nos, .. @227, 350, 4,351, 683
i ncor porat ed &GP ipghe USPat Ne. 5,030,496 and U.S. PatriNo. 2,958,593 (Hoaver etd web t hus
formed comri SEp whithdestRPlidHE (Slceit Torrme bl : f filaments
and has suffi(,:&F)Znt struc.lljral( icﬁl?egri tyﬁtmﬁnltgf/vt 6%68%4%6,% be
conveyed, trathsprporased hesgin by fefarencse handl ed. The web can be dried and

stored jf NCCHTuRGHbYy b afifithts OF i ihoUntibiark et Trlrbadd W s beP; T S

nel t - bondi ng step eor 13-
WD 98/ 2380 group of free falling, closely spaced, generally parallel, discrete, continuous, -

T 54 S B B s

.def or m.ng t heetampld, acshegthort biconipdnér Ebers, the hot Etenfddhdn RingRpickly .- L

re-solidify the.second conponent in order to effect nelt-bonding at

‘poi nts *of int Q@%ﬁf’f%‘ﬁ’" R& WT‘%"R@HF §°E'B‘§}F8Y‘?ﬁ°_§ﬂ sgise Thedot flamems - - -

mel t - bonded wedh be soooled or ?uencﬂeaﬁW%ﬂ@&-ﬁckﬁ%%eﬁ%&??ﬁ@tﬁh%céébr Icating,
unli

mul ti conponent filanments o this invention, S comonl y

‘used to m%?uf sRntippqus faments by eawastavith agooling means or wediumenich s bliquid such as
Stat ed above, Mt el SRR 8F Gaer THARH Tt bk W Bnosd or oVl 01 25
not nechani cathrqughakebath/andwithdtawn therefranh Fheviosemaly thembe Mitthetcobled, if or pul | ed
Lo o B RGOSl o Sl AR R B
aspirator, aifabgcation Brdescribed inKES. Pab. NG 5,025,591 (Heyer et al.), used for scouring
25 pots and pans, etc., or the tow can be cut into staple lengths which can be tsed to
make abrasive pads, such as those whose fabrication is described in U.S. Pat. No.
- 2,958,593 (Hoover et al.), which descriptions (except for the requirement of an
adhesive coating) are incorporated herein by reference. Ifthe speed at which the
tow is withdrawn from the quench bath, i.e., the take-away speed, is equal to or
30  greater than the speed of the hot filaments entering the quench bath, the tow will

comprise essentially straight, non-coiled, non-convoluted, discrete filaments.
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to reduce their dianeter, wdth, or cross-sectional area. After the hot

filaments are cooled and solidified fromtheir hot, tacky, nolten
state to their non-tacky, solidified state, their dianmeters, w dths,
or cross-sectional areas and shape remain 15 substantially or essentially
the sane in M ni shed state, that is, after tow qu or
web formati o\g{ag 'Lbsequent nel t - bondi ng steps, as when fiTs$s /b§‘99 pcool ed

to the solid state. In other words, although the cool ed and solidified
filaments can be tAtveedmpisediofthelicpdly shipedysbiledponehadolutsd,dissyete), wound, or

ot herw se handl ed or processed uch handl | i | | atj vely

r el axed nanne‘r°“§?}'°“§a‘£‘%‘tﬂmp8ﬂ§)“ g@ﬂ@?&n‘{'ﬁeg}m‘}qﬁﬁg&éﬂ&ﬁgfﬂﬁg’“ 31’ g@g% 4On t he
solidified fidanieforfned it abovealescribed fashidn iflihieitewl is doheeykd throtphithe of thi s

i nvention are prqcessed in an essentially tension-I|es manner, w t hout
substanti al o‘l‘fé‘a‘&btﬁm?t@éﬂfe‘%ﬁyéﬁ COife) ,’j‘é&s&ﬂhfhets P§H’§|ﬁi|’€?°"f§r_ '

magni t ude gf t&ﬁuﬁh?ﬁ@qﬁéh&&baﬂpsota'ﬂfé 5erfrﬁtﬁh§ﬁmﬂg,frﬁéli&,cﬁiﬂ deprAgiential ly the

sanme as that upon first cooling the viscous filanments; consequently,
the fil ament Sflamentstei coilinso pressentially hpligal/shape adjacent the surfaceof thequenchndi ng t he

mul ti conpone [ teSn: ' ,'Inméﬁgs{]%rmﬂ!? r . 1) y are

t ough, that MSW%@H%?PI%E e no ﬁgﬁiuﬁ%mo?%?%ﬁ%%and

t he- el t - bondweveatimdisiziaali fitameentsffroninterferihgwith the caitieg detionilf edjadehtat i s,
resistant to fati que due stant. fl exi ng, ,even U their
bonding is acﬂ?’@%ﬁ%ﬁ PSH@?%@%BTWI%%%&%#HHSF@%%%% ng or
adhesi ve agemns, 837988 inthe Gaahth Bedh Way Be dédiratslé'Redid oil formativfat i ng sol ution or

mxing the filanments wth_added known binder fibers. In .
"~ 14- Anweb of coilgd gnulticomponent filaments can be formed by permitting the

PCT/ US97/ 0454%\::;“@3 of melt%cfeﬁ,sﬁ'eet-@ggi ﬁfﬁﬂe&té gﬁ(ﬁeférhf eGPkt or &gﬁﬂ' fied

filaments of this 1nvention can I Iy stretched or drawn by
graspi ng suclina sinbouseanner (i) iterengagej dntertwine, araggregate in a desiredofdered a segnent
(e.g., 10 cm qggi] - | J 1 e g . _
‘exanple, to o T &&g;é#%'%qié\e?ﬁe?&{@%?ﬁ,6%&@9@%%&%4i ng the
filament. 15 dwitihnesch other, and ((@immediatelyrthéreaftee aool to a non-tacky, solidstateuse -of t he-

-PVC th | astjes whj h d.to fapricate t .
Tl componertieeeciing SOl mes i gl iR e stclsaRY Sabeirorre 0 AU ons whi ch
.restrict infeltfinglig of theRiliniahd oveslhppifciiafiéntd, | ThetskerdwRlyispédlotHe0 the -

fabrication, use, or_ disposa ofthe filaments of this invention.

|
“Anot her envi rW@IYdﬂW@&)és‘PE’_'FW&‘F tﬁé“el%e%’(ﬂfégq @E“‘E‘s W’ﬂ'_giq"'e_ sol vent s
are required GtaftPoas ;ﬂgbﬁﬂ@fiﬂidg?éﬁlﬂ{gsﬂlﬁﬁer&ﬂb% egate hdjcRREthON I N the .

formof a unitary or rmno‘? I c structure, such fllg%rrrents being self-

bondabl e, 20 haurfhes oftae quencivbathras describecbinithei® Papublosd, 224 E50 a1l - ai r boundar i es
second comporiialivdl oabregiE b Bpd o e ool s Rk pdfied EnpRESSE 7 11T
.boundari es orthequenelcbath. The contact surface(s)meayde dromptiory asfpr éxamplaihe whi ch
depicts or il Ut a5ty Slindrical drum as described in the U.S. Pat. No. 4,351,683,
| so as to collect the newly-forming web and help convey it into and/or through the
25 quench bath. The substrate may alternatively be stationary, for example, a plate as
described in the U.S. Pat. No. 3,691,004. The descriptions of the U.S. Pat. Nos.
4,227,350, 4,351,683, and 3,691,004 are incorporated herein by reference.
The lightly-unified web thus formed comprises overlapping or entangied
loops or coils of filaments and has sufficient structural integrity to allow the web to
30 be conveyed, transported, or otherwise handled. The web can be dried and stored if

necessary or desired prior to the melt-bonding step. This melt-bonding step
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enbodi nents and or features of this invention, and where |i ke reference

nunber s designate |ike features or el enents: Figure 1A is
a schematic viewin elevation and partial cross-section show ng one
enbodi ment of apparatus that can be used to make a tow of straight or 20
uncoi | ed, nu nent filaments of this invention; ure 1B
Is a schemat H:d@ﬁg@gl n el evation and partial cross-section Eﬁ?;%s?{’é‘“ﬁ‘g

anot her enbodi nent of apparatus that can be used according to this
i nvention to involvesibdating thiellightlysurifiedosbyio caust nfelting o€ titedowerdneltingopen,
nonwoven web 1C an %D are schengtlc views in

A X Fi,
el evati on andtp%gﬁ;étaﬁc’){aﬂw iepggcgcogg’gp%ﬁ"l@%&tﬁmgt ompaneat, and thep o ot us

that can be ugoéling@hewmitetorastintify tikRtond com oﬁmww tyeiBset il behdigs
mul ti corrponent fi, I agg.nt s in accordance wt i nventi on;

Figure 2A is infegsegtion p |t#@%@m1i°é‘ﬂ"‘hﬁu°?ﬁ“o§‘§%@9 it-bended webpor t i on

of an xtrude s(ﬁgg% @% es 1A -
1D for nel ts-3 30 exﬁﬁl‘glﬁr’lg sheat ﬁd%ﬁ%@é&%f&bﬁc&tﬂ\?ﬁ? I's mvﬁ%‘%#

Figure 2B is shisinventigndinlikemethodsmosmpnlyased tormanufagtusesivglocongonbitgur € 2A:;
-15-

bCY Usa7/ 0454 bicompondit At SR as ertile fibers, the multicomponent Blaments.of this 1§ on of
Figure 1B; invention, as stated-abgwe, arefuridfawan. SThacispthe filamentsof thisinvehio £6 2 si ngl e

mul ti corrponent f| I oft | s [ ven,ti n i n [ t hel i caI aor coiled
form %"F?%WW WEPullsd aflery cross
section of10a gy aiehendhed. %@m%&ﬁ‘i, aﬁéﬁl{auﬁgbe&'cﬁ:eﬁc%é&m%tuﬁ&hw in the

appar at us of F ures 1A - Figure 6 is a partia
cr oss- sect i on®hieH example; MMWMUM air aspicetar, air gny Ofthellke,tdoasl ine 6-6

t her eof , to reduce theif ¢ t’h&Hét@rs w?dtﬁ Cbr %ébs@ge%tn&ﬁ{l" gl%ﬁt | KRief Eh% ot ﬁﬁ&gntggrse of

sheat h-core nul t1 conponent S |nve ron,
Fi gures 15 t ocaoledand sehm&ﬂeﬂ'omthenrdles tacky, nialtes stafe toitlbir- mm—tmkg,e

nul ti conponen f th S inyention ure 18 Is a
schemati ¢ croéos d'si%@gﬁ%geh ME’T’ °ﬁﬂ86‘ﬁ§f8%°“‘£ﬂﬁ1‘.agﬁmgfemn "

sheat h- corls. fsdbwmﬁﬁllyoﬂésséﬂﬂaﬂythaﬁﬁﬁ&hftmﬁmshed state, that is, Rttty 19 is.a - - .
schematic Crossg sect I on Wi n'g t he, bondi ng he filaments 15 of Fi gure
18; rvgab;%n}ago B??ﬂ't“i“&mﬁ‘é ing steRs, a8 whendirstpor ti ons of °

two unbonded cooled toQﬁHHohﬂl waies 18 et Words)fakhéugha P edotedhd sdligikelnvent.i on;
Figure 21 is schemat.i c perspective view show ng the bondi ng of the :

filaments of %ﬁg cancheshereafier aggsegatedsmelt-borded.conveyed, wound, or
- otherwise handled or processed, such handling is done in a relatively relaxed manner

20 without any substantial tension being placed on the sofidified filaments. Thus, once -
- solidified, the filaments of this invention are processed in an essentially tension-less
manner, without substantial or significant attenuation, so that their denier or
- magnitude after processing to their finished form can be essentially the same as that -
upon first cooling the viscous filaments; consequently, the filaments are said to be
25 undrawn,

Notwithstanding the multicompbnent filaments of this invention are
undrawn, they are tough, that is, strong and flexible but not brittle or fragile, and
the melt-bonded aggregations of such filaments are durable, that is, resistant to
fatigue due to constant flexing, even though their bonding is achieved without use

30 ofanadded or applied bonding or adhesive agent, such as coating with an adhesive
coating solution or mixing the filaments with added known binder fibers. In
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20 Figure 22 is a schematic view in perspective of a portion of a

filamentary matting of this invention; Figure 23 is a
schematic cross-section in elevation of a portion of a filanmentary
matting of this invention which is bonded to a backing; Fi gure

24 is a sche lc Jsometric view of a portion of a matting |

I nvention whi 8?’@éotiﬂnbossed on one side with a grid of chang’b}g,ﬁ%ﬁ
Figure 25 is a schematic isonmetric view of a portion of bonded filanments of
this inventi osconthastdordyaven fitsess éhie cobled,solidifiedhiilarnénts ofithis inventivin can be oken

mel t - bond; and re 26 is MBL TS pal w of

abr asi ve- coat@%‘dﬁi‘mﬁ@g’wwg gapm%ﬂ{cﬁaﬁﬁamen ytwohang Syreenemsly now to
the draw ng, andlofddemalt!(¥ gl 20 EnJoHgy - plmni‘gltnssegﬁemvehweﬁmh@fdﬂ c pol yner
conposition, to be used to form.a rst conponent of bi conmponent

filanents of €xMp ‘M‘?/%ﬁﬂ“@#“ﬂ‘@“ﬁé‘ﬂ“ﬂl jengtdy theteby attenyptingshe flament forminto
-16-

PCT/ US97/ 04543 oo o t Eopper 10a of a nmelt extruder 1l1a, from which a
stream of pol yner Bﬁause(cd‘tlynon-PVCtheanomﬁﬁcswludlﬂcl{nélem}@)tOKdJﬁcatdﬁheOpt ionally

under pressure of a netegin u 12a,..into.a opent e.xtru5|on
e asbenbi y TuttcainBienf fionehed sfis s, HiPuore! rgep R e feuf
conposi tion tﬂxdlﬁeuﬁmmlﬁwme% plicablead thetfabicationgude] Grodigposud nt

filanments 5 ed int pp Ob of nelt truder 1l b, from which
a stream of pr ents of &5" thes snyipnments! ‘Hﬁﬁfgi’g“d?ﬁ‘g&%ﬂe of

net eri ng PP adiebive bmcﬁ’atﬁé'%l\%ﬁisraﬁeﬁﬂred'té durably bortbthe mihiéntl #ftizxanpl es  of

equi pment for _extrudi ng bi conponent “fibers arée described in
Ki r k- Ot hrrer . - iypationinithe fasopof a upisary of menelithig stragureswish filsmants being ssif-

Pat . Nos. 10" RS WitaE i tonfiag B f orRbelBGi i A foldB8iglopc) 5,

(Par ki n), PCT sufactsthat\afe heated t8 fhe mawérl-inéltmg passic of the senodd Dempdnentent

Inc.), and Bri 166 el | | e extrusion dies
are described® gﬁ’wﬁ;ﬁ%‘ﬁ'ﬁ@‘fm Chprmafly Eﬁ'fdr'& tﬂebw@a% ?’Iﬁ?ﬁg and

- Conput at i o1ss Hanserntl?uibcomﬁ&%gmm fhichSdepictklv® fustrates soff@scri ptions of - -
t echnol ogy are orate her ei by ref erenc a] dt equi pnent 15
therei n-‘can bém ”e‘H‘ M%’?‘H&ﬁ%‘ B‘ﬁg“’%ﬂ’"cﬂﬁf"f]lj[ﬁ |6f2“’5 B skilled in
the art HMignhiRdiké feafifds'dr dieRigndshe nacrodenier, mul ti corrponent filaments.
ofthis invention in l'ight of the description of it herein.

Figures 2A and 2B Figwadaris s schematioview imelenation and pagtish eross-segtion shpwisgdi e: -
assenbly 13 Ofndlftdidfnehf of 2p &Qtﬁﬁla?ngﬂr%.ﬁé‘dﬁ%ﬁ@%ow fﬁ:ﬁ%ﬁ@?r of machi ned

20 nmetal parts having vari us C recesses, and passages for the
fl ow of nRAK enncoiled, nmltxaompqxlentsﬁlnmeﬂsndfﬂnsgn@ht;omel d together by various
means (not shown |£|

. dr a ch. 13 conpri ses
a dual -mani fol d of ‘F‘Hﬁ?l 1%”?’%7’3@%"%‘ %‘é‘q ‘f"”r?ﬁ*?“f?&*ﬁﬁ‘gb%é‘ OVME and 14b
each havi ng aanvtier embebident SFspachitasfistedn be used according to this invention to

make coiled multicomponent filaments and an open, nonwoven web thereof:
Figures 1C and 1D are schematic views in elevation and partial cross-section
25 showing embodiments of apparatus that can be used to make backed, open,
‘nonwoven webs of coiled multicomponent filaments in accordance with this
invention;
Figure 2A is a schematic view in elevation and cross section of a portion of
an extruder die assembly useful in the apparatus of Figures 1A - 1D for melt-
30 extruding sheath-core filaments of this invention;
Figure 2B is a enlarged view in cross section of a portion of Figure 2A;

-15-



therein and separated by a vertical plate 15. Manifold bl ocks 14a and 14b
are 25 provided with opposing recesses at the lower ends in which is

inserted a mating pair of prelip blocks 16a, 16b with flared, opposed
i nner surfaces separated by the | ower portion of plate 15. Bl ocks 14a,
14b sur nount di e hol der 25 having a recess to lgccorrrmdate an

I nserted extrusion die pack 26 of the castellation type rising
stacked plates, viz., top plate 28, center or distribution plate 19, and 30
| ower or orifice pHigure3 X énlaggednfévebf 4 portien dfifigureilBrous, tacky, sheath-core
filanments f or. Lo th k. Viscous gor.e .polyner co sition, first
conponent of the ﬁgﬁleh ik & stheriafic ssometric View of & smglg mu%ncomponetqpﬁamqnh_

WO 98/ 23800 ofthis invention in its helical or coiled form; : :

PCT/ US97/ 04549 filapents, ,is, caused tQ flow froma feed passage 22a

i Wﬂwagp

Within manifol d biE¥Hee 35 schematic view iy opand groshseqtionpta e 22b and
thence int§ cihotheréxtrder dié‘ad‘s&ﬂ:lfhﬁhﬁixﬂﬁlethﬂﬁ}atus of,Fi%urésLi'AC-t jigns as a local
(0]

mani fold fromwhich the core pol yner ne flows in an array of

vertical core flokigueei ixd cogs-ssctioncand@nlarged yiswsof Figuse 5 takeh glong

conposition, mfg conponent ofthe filaments, is sinultaneously _
caused to flot\lllve%eo%ga eg’d passage 24a within dual manifold bl ock 14b

to a second pol ymFigutesst toildiate schematic crossaexitibns of shemsisagre nitdticompondnience i nt o
a second and ﬁ}elﬁa ate .chanber 24c in top plate 18 that functions as a
| ocal mani f ol ?’iﬁﬁ B IWCHRB sheath pol ymer el t f1 ows downwardly

t hrough al0ect angFigufesd!336 1% bre(schenviiic Biosé-NRtibrisVfsidebia@e i n 10 center |
plate 19 to a riori zontal_recess or cavity 24d di sposed between center plate

19 and ori fi daliigomponeny filaments of thisipventianan- array of circular verti cal
channel s 27 kel d ¥ @éﬂeﬂﬁﬁgc%%ft cﬁ&{ f g@eg : nnel s 27
communi cate at thgﬁ& e upper en sglvmt &?gggggggﬁgan @lﬁ'ﬁ%’g{e at
their | ower Sheath-ggre flaments ofithis invention;s having orifices 28. As shown
clearly in Figure YARGG . rifice a 20 defini ng
the bottom of r.ecg srezflg}glas nagﬂ‘lg'?\ré% s‘wlgE?‘%’Eﬁ%ﬁ’%&%&?ﬁ?@@ﬁmm“ |
circul ar p¥ otofiBigneenk8s, buttons, or castellations 29, each surrounding the

upper or . i nk.et d of .a channel 27 and defining a fine gap 30 between |
t heir upper surfak@u is 2 schemptic. parspgesve Vigw.0 “&@P?quawegl ate 19 (of

top of recescsontiipus shesthctredilanentsofthis inventiofineat h t hi ckness. The sheath
melt flows in fi ggiggrap 30 and enters chanpels 27 20 around the respective

streans of core 3155 sRhemptic pepspectivs vew shoping she banding of the of the
channel s so ikaient3iof PIFRRIO: tHiRftSRies b MRtabtt | ament s i ssue fromorifices 28,

the cross,_section _of such a fil ament being shown in Figure 7.
Ref erri ng?%gai n t Bignieg@2iva schematicviewy ity pecspective of a portioh bfa filamentadyi nuous! y -

extrudes dowWmaaindlof thid ; tively quiescent air, a plurality or bundle 31
of hot, 25 i sé’gus,tm%lg‘é{?él,)&cl osel y-spaced, discrete, continuous,

macr odeni er, mul t Figure23ienschematic drodsaeationdn dévatibn ofa portibn 6f£€l y i nto a body

The sur f ace TatsRAR tuecil oftus EEntioyiRtbondet o abBE °"°Gi ot ance bel ow
the Iower face ofFighre 2¢is 4 sthéeiticdsdinetSc-Aow bF a pertioh ofd Mfding SF ARI Ntain -
25 invention which is embossed on one side with a grid of channels;
Figure 25 is a schematic isometric view of a portion of bonded filaments of
this invention showing a broken filament and the residue of a broken melt-bond; and
Figure 26 is an isometric view of abrasive-coated filaments of this invention.
Referring now to the drawing, and initially to Figure 14, a first
30 thermoplastic polymer composition, to be used to form a first component of
‘bicomponent filaments of this invention, is fed in pellet, crumb, or other forminto
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the discrete nature of falling filanments in the zone of cooling air above
the bath. 30 The bundle 31 upon entering the bath 33 is quickly cool ed or

guenched fromthe extrusion tenperature, e.g., 100 to 400[err]C, down
to about 50[err]C, and solidified to a
-18- . 98/ 23800 :

WO 98/23 : 10454
PCT/ US97/ 04549 0 non-tacky state. The discrete, quenchggwlpfq’?arrer%ts 32
are continuous|y gathered or col |l ected and are gui ded around

t ur naround r olthe ixppersiOg of a el extmrer h14, Somomhielya gream of polymepmelt(erg.of pi nch
rolls 37a and o : 81\%53 !’t%%é?’ﬁ" . und on

w nder 38 to Tngrwnq gg?gﬁb\?ﬁﬁ?’%@{‘%ﬁwﬁg} pe%ma SI ruF’a'gtI?}w(;n,
referring nowbicomponent extfuSiondiecassentbly e rSindilarlyns seeotid thermoplasticgblymdri ch, - as
in Figure 1A, s connected t xtruders, and optignally to erin -
s, ot shSAPPHEGH 3.5 Bserito Biun 4 teitrel GBRATER af §° himpSnet Bimests b undi & a1
of hos , isfed ol the Hopsds 1 0b 61 MelEetrudarel1bfrof iwhichal strearfi ONpAH&GUS ,

macr odeni er, onent filapgents fibers 42 which fall freely in

. I tic all
the qui escent ™S t°P&'PF§gp CTRTSEHTE ShiRCISUNE RY{ep %M%th&mm@ee al i gned
SO that some Ghseinbg m%xamwé@&muigmem for é;éfn%gﬁgfb&oéaoﬁ.gﬁ&% tted to make

gl ancing contact with the outer 'surface o g ero 39,

optional |y pr described inKitk-Qthmer Third Ed:, Sypp. Mel.supra, pr38p9§5. BXaniplesef
Figure 3), or Of: . ' . h t.] I ate, to.
gu?de th)e hot e§t9&§?o n&%]/ifsé%%muiggyﬁf'% thg”és%feﬁseégg%\‘/%é dﬁg’% P%ﬁ@*"g’urface 35
of a body 1 BH52,136(Stémbérg), 4,406,850 (Hills)iadd 4,251,200 @Parkin)ePCT iAppnaWiO 34, t he

surface of th L d..bej n i S ed a suj Lable di ce bel ow t he
| oner face of %492%8‘%‘%&@’@2@@%8?%@@83@3%k’?‘og’osg’?& achi eve the
desired di ame(Hidgefl). tEd@ambiek an@itfusion dieé hredebed byl Mrcheall W. inB8rdsieh! - 39 can

be set to cau%e gl.anci ng_contact with the filanents 42 as described in the
U S. Pat. lespJesigns and Computatigns.Hangerkubi, 1884 #p; K731 1800 Theseat ed herein by

reference. S qidoApih of Reimol) SRHRcor AR Riind 'mcé’ﬂjvﬁw'&m air,

they begin to cool fromthe éxtrudi ng erat ur an range,

for e?farrpliles,- melmhmcbpemdjﬁgdﬁmdintlcqim;@mnﬂxmﬁgubmo lledintheﬂf g as }[’I\BH :
as optional r . . _ e .to rotate at a_
predet er m nedﬁlsf rl)lgee e%ﬁ'ﬂ?xgé @@%agﬁdﬁgt %pﬁ%&é'gﬁélto@ﬁﬁ?n?%%qiEWEWHP of the

filaments light f the desceiptienofit heréim body 33 of quench liquid is slower:than-

the rate of |inearg25 venppt, of the hot, viscqys filaments upstream of
the guide roll(s) .F@rﬁigxt“ '““S"Ttﬁaﬁgm%%gﬂm\’?t' 4®an the speed

of the hot fihsembly33 ofFighre 1A, bivh asiémB being madl of Hmitber ofadhiiRd f i [-ament s 42
| nol ten state, the

are still jn a sufficiently,viscoys, deformable, or

filaments i.?cc m%m&m&&]!’@bﬂ?emfe%“WIfP‘?ﬂ,e flowefimaltemg, or

oscillating afydmh ﬁf‘@ﬂgﬁ%‘m held g,@ppgewﬂgg siowitih i€ quench

liquid 33 into Bvavﬁi ch t eg en?&egre and can ?ﬁﬁnﬁgﬁ%coo , éﬁé; t o about

50[ err] C, qui @neminghrsuchms bolfs.t Assembly 13 comptises 8 duglananifold ofithe sbityps m  and-

solidify or rigadid & ity blREkSValalE 1@&‘&&%&&:?35;1 miahifold passage disposed -
therein and separated by a vertical plate 15. Manifold blocks 14a and 14b are '

25 provided with opposing recesses at the lower ends in which is inserted a mating pair

of prelip blocks 16a, 16b with flared, opposed inner surfaces separated by the lower
portion of plate 15. Blocks 14a, 14b surmount a lower die holder 25 having a
recess to accommodate an inserted extrusion die pack 26 of the castellation type
and comprising stacked plates, viz., top plate 18, center or distribution plate 19, and
30 lower or orifice plate 20 from which issue hot, viscous, tacky, sheath-core filaments

_formed in the pack. Viscous core polymer composition, first component of the
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-19- WD 98/ 23800

PCT/ US97/ 04549 degree of resistance is inparted to the flow or free
fall of the hot, viscous filanents 42 above the surface 35 by the

al ready quenched aggregated filanments in the guench bath 33 bel ow
its surface, wyigsipggauses the still deformable filanments ng the
quench bath to coil, oscillate, or undul ate just above the léﬁlpgﬂéf%# t he

5 bath. This notion establishes irregular or random peri odi c contact
bet ween the filaments; isicausedto flgw framaifeed mmzzanglthmmpfsﬂdblock t4ads- bondi ng

of contiguous S ontact or
I ntersection. d@ﬁ?}b&ggﬁe OIJ%(?]ZZ?%J%%?{E%&C%&%%% tﬁ&?&\?ﬁ Iooped
si nuous, or uﬁahctleusmglomhﬁangnlcm-omlwhithmmwpﬁlymermeltﬂdwséﬁteraﬂ
|IIustrated|n Fiqure 3, one such fila ng ,shown in Figure 4. 10 The
filaments 42 Exﬂﬂ%‘hf‘@ﬁ anﬁ"égﬁ[}é gﬁ% Ssgﬁﬁ%‘gﬁamhﬁfwlﬂ%nt

imersed 5 s@idhd eordnentT theiltets, isrshﬂn{aaédaﬁyw&ed% ﬂHw hbﬂ*itfbaa spot- or .

t ack- bonded, solidified_. filanents. he web 43 can be
conveyed and m’éam%ﬂmﬂo&h&oc&d%yomgdmlymrdw@mn rolls 44a

and 44b and wWyiahh A@gagf%&‘;giﬁéﬁfﬁﬁg%%t%&gﬁ B ﬁﬁg" féhﬁ-ﬁb 8%51 n 15 this

tack- or spot-bon I'nterenga R | | ghtly
bonded, gener alawlm fwhpmswldcahmmmdlﬁtomadndhyhmﬂehthqbomehﬁad fromthe

web 43 and ncoi | a n.th CQI’I'[J nuous form

under such hah@® \ﬁﬁ ytmugj‘rfo“ ﬂ‘iﬁt"gﬁ‘f‘ ggh? bé'ﬁﬁ 'H’ﬁ)‘f‘hat their '

t ack- bondi Hy ce:t&qﬂatdl!)ﬁhilmnz&hﬂw&ﬁorcmtﬁ@d&mpomwﬂv&éﬂﬂ&néﬂmW ndi ng 46

and placed in i € cw%ag}}ggﬁto n or the 20 like to heat the web to an

appropriate téﬁﬂ‘@f%?@ %WYH@“"%‘“@“’“‘@Q’WISW 300[err]C, -

pref erably, 14kl alighd ABCRE AdrEpasbfes 3. Chindl 27 imuridll iy ©00! ed L0
0

room t enperat ure g. O[err]C) to cause durabl ndi ng of the
conti guous suPRRSE enrds wit fw%mﬂﬂwfamﬁﬁétheﬁ'l@\ﬂgmébwathnanemts of :

vol urt, a”éf yfaeiigg) 5 o0l Rk in Fimure 28 T ke HE00tthd G C
)

mel t - bondi plﬂﬂeIZOlsbﬁdeg)ﬁndtemmoﬁmessenémtmacgmedmthlmarr@cbfrmsed, pol ymers. for

conmponents (a t i conpanent

Re;ne)r ring tf) %—‘u"%’&?@ ?%e%g%u%fxs e@”‘f‘?'\sgfﬁe‘?ﬁa@%@@% the PR o5s’ i n

Fi gure mamdommmmldaﬂmﬁ@bgupmwmﬁtmmpwm&aﬁ&l ng as :
both are forn&d For C &25 separ e extruder 1llc, _
provi ded with 193y fac f@gdmf‘g tEPé'ég“?b t°lb?f39’i’°ﬂ% tnenspsnifamn ¢ el t which
i's supplied tﬂleﬁhftlhélﬂibﬁ' %é%dﬂbhﬁékmswﬂﬁégﬁsoandel?é&‘&h%ei‘s'zbm or: sheet 50 .

whi ch can Sorrprl se a thernoplastic ofthe types used
-20- around the respective streams of core melt flowing from passag&s 23 into the cores

of the channels so that bicomponent sheath-core filaments issue from orifices 28,
the cross section of such a filament being shown in Figure 7.
Referring again to Figﬁre 1A, the extruder die assembly 13 continuously
extrudes downwardly, in relatively quiescent air, a plurality or bundle 31 of hot,
25 viscous, tacky, closely-spaced, discrete, continuous, macrodenier, multicomponent
filaments 32 which fall freely into a body or bath 33 of quench liquid, such as water,
in an open-top tank 34. The surface 35 of the bath 33 is disposed a suitable
distance below the lower face of the extrusion die assembly 13 in order to maintain
the discrete nature of falling filaments in the zone of cooling air above the bath.
30 The bundle 31 upon entering the bath 33 is quickly cooled or quenched from the
extrusion temperature, e.g., 100 to 400°C, down to about 50°C, and solidified to a
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PCT/ US97/ 04549 formfilament second conponent. Such filmb50 is
directly cast on roll 48 prior to the zone on roll 39 that is also
used to forma densified surface of filanents on the web. Sone ofthe

downwardl y- e hot filaments that conprise the densifi

portion of t?gébvxg%gogre | aid down on the still hot, cast bacl??%gj,sy{'%g?’eby
ensuri ng 5 good bondi ng between the backing and the web. The resulting
web- backi ng  non-tacky stateaThe Biscrete, quenched ditanteots\a2 mrkesontiBiously gathereder a wi ndi ng

52 of backed whi can, pbe pl aced, sn_a neli-bondi ng ov to
ensur e dur abl %@_ag%ﬁrgig%i%"amundEm&uuﬁr&&?gﬁqtﬁgi{% Fg" a web of
coi | ed fil armebya pais ofipifich roli3 7antl 9% ot ofthe bath. THeitow 30 nikBthdale an unheat ed
or cool preforned,backing 53, . which can be 10 thernoplastic of the types
used for fil amdg%wﬂa%mmwww #8ied by roll 54 and pi aced
in contact Sy rol |y sifidrTachidn, RRkrindERWo Fid @@B%éeﬁnﬂemek-sb.gm ed

to the surface the.reo?lz the resulting web- t;geldéki ng | am nat e SS:L e?ng
conveyed by 13 (whigly|as in Bigure 1A/is conngcted tmextiygens and optivnally to areteringwi ndi ng 52,

whi ch can al s O | . L,gu.es 5 and 6
illustrate a ﬁﬂﬁ?’f’g@ﬁ%g%ﬁl}ng?r?\?gy%&g S Wﬂ{’ ag&?arhtt?'s?rowggéﬁ of

versi on of exhot,viscous,dackyacleselybdpgcedi3disdrett; cpntiremud, Mnaervdediél, t he di e pack 90
of this vVer sion coppri Si t I .center distribution plate
96, and | ower %WP??%&B"“’"%S E%"%%“’@?ﬂﬁ#%ﬂ 'g'ﬁ qpieseapE gmient §if s ooy s
tacky, fivio | dit@tank 34 aTREbindlear s bé Mlighb®so that somBdEthe hoY)Rissatsh fi l ament,

Wi th side-by-gjde alternate Iaﬁs, i s depicted . in Figure 15 20 and as
havi ng t hree 43 aregrermigted iymekeglancing contact yyithitheoter sugface ofger s 66 of |

first conponephide MISIOHSdAM F;;:g‘(rq &p,g?f) 'agﬁ'dg%m rs 67 of the
filament of Flgglu?e 15:H§usoggglse dto %JW rom %Eggp%ggggﬁg%&to feed

mani f ol d 22b- Figure 3)porsomi sthsetype of guide, sychas atstatian®ry plate, toguideitheisotas a | ocal
mani fold fror | [ I | ray of vertical
flow passagegh%fggl%ﬁtafsé%‘o g‘%@@%u \ﬁ/ta?%%g%%?é&g% P?@Iﬁc‘ﬁann’el 103 i'n
center platSe Qenchliquid)sechasiwateryin tank 34¢thesursice oPthe liquid Yeing dispased b ayer s 66.
of the filaments,. is sinultapeously caused fo, . fl fromfeed passage
22 1o feed nEEbS Bkt by e Tahimntuse o8 e oxtides ipessemdipior'18 o ag oy :
functions as schieve tHe dekirediditntktdr 'of the\Hlinteits'ad they @htérihe bam! Thé kelVwd dafit 0 -an .
array of ,vertical flow passages 102 di sposed outwards froma central

channel 104 i Be%to causp glancmg coptaetivith the Alaments 433 desgribeslin the WS} Bata| i gn wi-t h
chanbers 94 aNg, £351,683, whick a&%ﬁ%ﬁdﬁ% thcorpOMEd Heteltf by referenes Adthahbey Of
circular, vertical channels 99 that 1s
-21- 20  viscous filaments 32 fall in the ambient air, they begin to cool from the extruding
temperature (which can range, for example, from 100°C to 400°C). The guide roll
39 (as well as optional roll 48 and other rolls downstream) can be set to rotate at a
predetermined speed or rate such that the rate of lineal movement of the filaments
42 as they enter the body 33 of quench liquid is slower than the rate of linear
25 movement of the hot, viscous filaments upstream of the guide roli(s). Since the
take-away speed is slower than the speed of the hot filaments entering the quench
bath 33, and the filaments 42 are still in a sufficiently viscous, deformable, or molten
state, the filaments accumulate or aggregate themselves by coiling, undulating, or
oscillating and interengaging just above the surface 35 of the quench liquid 33 into
30 which they enter and can further cool, e.g., to about 50°C, quickly enough so that

their shape does not deform, and solidify or rigidify just below the surface 35. A
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PCT/ US97/ 04549 axially aligned with the center of a set of interposed
arrays of vertical flow passages 101 and vertical flow passages 102.
Channel s 99 conmuni cate with the set of arrays of vertical flow

passages 101 and termnate at their |ower ends with usi on
nozzl es havichs 100. The upper face of orifice plat 8CWS?7Z°§‘H§

machi ned wi th rectangul ar countersunk depressions 98, each surrounding the
upper f or d@eﬁbﬁﬂﬂmﬁ&' ifinqdaa@ﬁtheﬂ?\agdﬁdefagmfﬁghm,ml' 'usﬁlmﬁeen its
upper surface gnd t I ce 0 LSspributio ate 96. The
conponent nel t@%‘dﬁﬁ s’f"ﬁ’ﬁ? ?%}he@ unenci:g%y@rggﬂ@@r}gﬁﬁen%vn&e the filanment
shown in crossuefhitafiB3 Hilow f Suffade> which \baidshs the 8fll deformablé Gilaiengages 102 and
101, respectively, of plate 96, entering the cavity in plate 97, 10 nerging
to form a si ngmteringthe quenchbathde ceil, wscillate, or nadulaﬁgmsélm g Surfaca oEtheng
channel Yatrs T g[m.l ' e %@eri ue from
orifices 106. .Oﬂﬁm&m;n%%ﬁsgﬂéefsﬁér? : Jtrll!léﬂgﬁlq%ﬁg&elﬁé‘?r{ty or votli1 vol une),
wi dt h, thi cknetill-hotfilaméms, resalting in spot- o tackibending ef contiguolis surfated afitlent s of
this invention,can, be varied sel ecting the desi red..pol s and
conbi nat i ons ﬁ‘féﬂ’%’&rﬁf‘w Wwwbyﬁg“?ﬁéfmﬁ?%ﬁp‘&ﬂ%sﬁﬂ“f@% tﬁ ﬁlg'ﬂgﬁi > the
~configuration ssun@assiled, Yooped] sihuow) 6t widtlating benfigurafioibdrdibecie pack - (and
t he nunber, si,ze, and, spacing Qf _t he orificegltherepf) and the speed of

t he vari W@%Wg@ in Figym\3. opesugh flament beingshenwn in Figie 4and t o
-wind up theof iThHeHsbnts 42 upHﬁQntering{gthe gueml:hlliq\ﬁififiﬁd ﬂ&ﬁhil@%,fdaeﬂt%g@%é- oross

acconpanyi ng draw ng, Figures 7, , and 1420 “1llustrate

‘sections of r@uidgrolt39 fooman integrated web43 of lightly spotconteckrbandeds solidified this -
invention, eag . jh @ single core 151 and a single sheath 152 with a

single intertate 153 between them In Figure 7, the core 151 and

sheath 152 are The oeb 43 tan bz cohveyed gnd witlirawinfroma tliectariiS34 bysmeangefit ri cal | y

di sposed within th eat 152, . In.bath _ Figures. 7 .and .8 th
Tarerrel ot a8 Ahd an apr afoRd by B0 et ndiod AR BE e kol < 1 o
- defi ned . by15 hehigtaeRserdpét-tiondedrfofrh, the filamestdithoughdntedeigagbdiatiddlightly t he - -
~material-air ?‘gg@gary 154 of, the fil a@t is defined in part by the _
peri pheral su : » generally canrhe individyally e‘a'!%l"{“ﬁd B&}‘%“dlﬁf’"hﬁeé%ﬁdgw portion
-of the core 1gkelchdd tbhoilfor3atghten them iﬂeéﬁﬂggéhs\ffsﬁ&?r}dléfaﬁh'haﬁdﬂllﬁunlidg anent ..
wibn :

m ght be nore properly called a side-by-si . filanent). gure 14,
“the core conpéndwithag nttenpation; shawing that thein tackiboyding is poduabds Ther a -
trilobal sheath -22-

WD 98/ 23800
PCT/ US97/ 02% 4 $ike to heat the web to an appropriate temperature for a sufficient time, e.g., 120°to

300°C, preferably 140° to 250°C, for 1 to 5 minutes, and then cooled to room
temperature {(e.g., 20°C) to cause durable melt-bonding of the contiguous surfaces
of the filaments in the web at their points of contact and form a finished, integral,

chPBe unwound from winding 46 and placed in an air-circulating oven or the

unitary web with high void volume, e.g., 40 to 95 vol. %. The time and
25 temperature for this melt-bonding will be dependent upon selecting the desired
polymers for components (a) and (b) of the multicomponent filaments.

Referring to Figure 1C, a web of coiled filaments is fabricated as in Figure
1B, but the web is laminated with a thermoplastic backing as both are formed. For
such lamination a separate extruder 11c, provided with hopper 10c, is used to

30 provide a thermoplastic melt which is supplied to a film die 49 which extrudes a
backing film or sheet 50 which can comprise a thermoplastic of the types used to
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Figure 11 shows a core 151 which is foanmed or cellular, reference nunber
55 designating one of the many closed cell dispersed therein. Figure 10
illustrates anot her enbodi ment of a sheath-core filament of this

i nventi on where the sheath 156 surrounds or provides a matrix for a
plurality of —apart parallel cores 157 5 ofthe hig - ting
filament firgﬁpggﬁggnent. In Figure 12, two, spaced-apart, QQ&HEE I 1 el
cores 161, 162 of dissimlar plastic conponents (a) are disposed within the
sheath 163. Fifon Slaméntsenond companientSuth film/50hig direstlyrcadt oo wolb48 priorasd sheat h

Fioures 15, 18 Agon 1o FEliFRRL G 7 boE = it e S BRRb 0B e 10

Lml L i conponenthebJ: Bem:ofmefdbw?bhﬁly-mﬂéd, m.ﬁwn%éﬁ@w&mbg%e m?aa{ﬁmgi% of the
i gher mel tjn astic first component an yers of the | ower
nel ting pl ast P&“?@%Sﬁ&wé’ are lajg Bﬁé\‘?{mea‘?‘@q%’tcﬁtﬁé‘f thereby sasuting n t he

filament. A 0jgoed BSndinlg tetvween 1R Dadking 413 the'web. The rédufitigll nt filament
conposed of the higher nelting conponent 70 and | ower mefrting

conponent 71. lamingte §liisconveyed foevinder 46t provide nivinding 32 ofibagkedoveh) | y 15
rectangul ar i | R St Llpe ribbon 68 of the
i ghor o eyt 7 R s AR SGRERE SR 8 e SRR IR 7T S0 o
the 1 ower nelting ReferringltaFigure K;@oweb of oolfed fitamtents is also fabricated asfi gure 18
il lustrates aghun or _aggqregation, 73, 0f hicgo ent, .sheat h-core
filaments 74 F?HE%@?“THH@@@%WP‘P’P&&B?‘&W@“?&?@%F@%9 €hows how the 20
cor r espondiong tHerraepisstio bf i e,;pwuska fordiktient BRBnd @inkpoR@i tis SpplistPELl .  bundl e
0

73 whi c? i S de . up sheat h-core filanments 74" in the bonded form
there being f'1‘M&Ecedmwm%kymﬂéslm%héqubrﬂjﬁbn@atsmwﬁwm- formed at
the points of t&&@%@%ethereof,tﬁ%ﬂlﬂéﬁebéﬁwmtgﬁpm%%@'Or of the

unbonded conti ?uous filanments gure terior of
t he corr esponflls§4sddbiand woundrhyroll 46 1 fomh aiwikiing $2; avhich|camslso bemélor ned at

t he poi nts.ofb&%& C r eof Figure 22 illustrates a mat 77 of
this inventiont a?’%‘aér‘l)g%e cut fromthe fini shed webbing 43 of Figure

1B. 15 Fi Figures 23nd 6 illusttated malticompdnent, fvd-lapér flingint extridiondie be .
bonded on its_|lawer . syrface a _hacki 7 o.forma backed or
supported nat %9“?%'@“’838&%@*?@"@3&% 'ﬂﬁéqgﬁﬂﬁéﬁn@ﬁﬂﬁ# 99vafthisi al which
can be. pr e- ensesion compitisingop FliN8SethieR ERtribitidh late 96, anB MW oP oriffideCh as that
shown, for exalmol  LO [ Npart slip resistance to the mat 79.

1923 : plate %oggwbggwe hot, viscous, tacky, five-layer filaments formed in the ; -
PCT/ US97/ 04548hck. One such filament, WithMd3-bg/side ditkrhbd %ﬁﬁiﬂ iR inf Fiur Figure 22
can be enbosg%g on one amtmt’surfacebg'tdsé)eformgn e ogls%(’al {rfrgat %vi ng

rai sed porfi cind aghavingithreedayerse&T of second comphnentseparatedby twoolayero66 efhannel s 83,

the di mensi ongrsiomiohétt. VitesEboRibr EGSRRRY, used to form layers 67 of the

filament of Figure 15, is caused to flow from feed passage 22a to feed manifold 22b
to a chamber 94 in top plate 18 that functions as a local manifold from which the
polymer melt flows into an array of vertical flow passages 101 each disposed

25 outwards from a central channel 103 in center plate 96. Viscous polymer -
composition, used to form layers 66 of the filaments, is simultaneously caused to
flow from feed passage 24a to feed manifold 24b to a chamber 93 in top plate 18
that functions as a local manifold from which the polymer melt flows into an array
of vertical flow passages 102 disposed outwards from a central channel 104 in

30 center plate 96. Channels 103 and 104 axially align with chambers 94 and 93,
respectively. Lower plate 97 has an array of circular, vertical channels 99 that is -
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portions can vary. 5 Figure 25 illustrates the toughness of the
mul ticonponent filanments of this I nvention and the durable nelt-bond
obt ai ned when an aggregation of the filanments are nelt-bonded. In
Figure 25, a representative portion of such an aggregation of

filaments argqo3boyge 2fter they were nelt-bonded and subj ect gelpigyraesay'! | 1 Ng
stress. Upon exerting such stress, sone ofthe nelt-bonds renai ned

intact, as depicted by 10 intact nelt bond 120 between |intersecting
filaments 121 axiplly alizped with the centercof 2 et of interposed grrays of verkigal flgw nassagest ed by

the remant 13%%%@@%5 behaﬂ:%@éﬁuﬁfnicatewitl{ﬂﬂ@sétiota”e”t5

br oke, one of pI ct attenuated before it broke.
Fi gure 26 il | essysafwerticalflowfpassages 0l and t0%rnd derminate attheintlowarEpds wdle of this

i nvention which can be.,cqvered.or t | ' L_eral particul ate
or grains 15 ﬁiguggmﬁesﬁgvg grlﬁﬁeéﬁﬁ@pfgesw ép%g%%@g%@gﬁrﬁ defining the
surface of § henachined with feeRfgutar cointergghkigpicssions 98, exelsurfoundingthe upper '
abr asi ve-coated, fila ts cap_be used as . an abrasive pad or, tool.

Ther nopl asti c8F eﬁ&!ﬁ’r@“ﬂ]e PR ?’%FG‘P“‘WF@’%@WR?BT?@@F%%’;‘%i ch can
be used 0 DT itk fack P dblAG YIS 96 Thd dobBR: ek lstbdMsthdt Wi RO are el ¢-

20 extrudabl e, norma d,” synthetic organjc polyners. The particul ar
appl i cation layerséf andib7 oftbeflamenttshown innsess seqsion irFigure 1§ dawithioughhy di ct at e

whi ch nel t - ex r ASt i Eﬁ!ﬁ&g based on
their nelti ngmﬁ%él& HO%%%W{%E%?&& oﬁﬂa%re ting @gfﬂﬁ@@é%’ct ion
gui de, t helOlemerghl todompinasingle afelt atreamy 0f five laliernatinigdayerstand enteringaehdnmeppl i cati on -
t hereof may al,so serxe as a sel ectionquide. Preferabl e 25 ;

t her nopl ast i cbgr"%a’ﬂiéﬁr‘@y‘?fdﬁaﬂ‘?’?ﬂﬂ“@t ﬁéﬁ“‘i’ﬁ’?’&"f’?f'ér}é ts that, when
cool ed and S Ofnl gbinbriak the balkdensity(Br vdid Voieie), widih,akickieésa bk 1oflilesdo not.- -
enbrittl e upon_ subsequent thermal ,steps, sych as, nelt-ponding,

embossi ng, an&f@&@@h@?‘dmﬁmms@fﬂw n can °(YF“‘f&’(ﬂ¥é§lP?}H‘_gtSEﬁt ween the
two conponent gedibg P%l%ngﬂdlahd SRR thbrebEIBPRrmitg the WillicomponertNt er f ace

(interfacial adhes I's Inportant to consider when selecting the type_'of
30. pol yner %) filamentsithe configutation oxgeometrywnd dimgusinns ofithe extrusion| diepncksi on i's -

NOt NECEeSSary (g the number, size, and spacing of the orifices thereof), and the speed of e

WO 98/ 23800

PCT/ US97/ 0454 Sarious rollstusedtoltonvey the webLig ithe quenchctekrandto windl upi thefigished nt
filament, sucgvegdhesi on may be  desirable for abrasion resistance and
t oughness. " We have found that not all thernoplastics will be

useful in making tRefeiring@pain to the Bttohipaiigahing, FikwesET) 859,011, iddd B i nventi on.
Speci fical]

, .comon thernoplastics, § used t, e drawn, bi conponent,
textile fidkr g‘“me Hhsterqss srgtiens of sewg, circular °"n‘|§'8‘?bgﬁ éﬁ?&?"?‘"’fﬁ}?‘f‘ﬁ’% onent
filaments in {fGhbentibnllatiwith #4ifgle EGE 15T @MW ngls TR 152 with @lsingleNy | ene
t erepht hal ates and sone pol ypr opill enes, said to be useful in making

interface 153 between them. In Figure 7, the core 151 and sheath 152 are
concentric. In Figure 8, the core 151 is eccentrically disposed within the sheath
152. In both Figures 7 and 8, the material-air boundary or peripheral surface 154 of
25 the filaments is defined by the exposed surface of the sheath 152. In Figure 9, the
material-air boundary 154 of the filament is defined in part by the peripheral surface
- of the sheath 152 and in part by an exposed portion of the core 151 (if that exposed
portion were larger, the filament might be more properly called a side-by-side
filament). In Figure 14, the core component 151 is essentially centrally disposed

30 within a trilobal sheath 152.



drawn bi conponent binder fibers, have been found by us to produce undrawn,
macr odeni er, bi conponent fibers which are brittle and weak, thereby
exhibiting 10 poor flexibility and toughness. Ther nopl astics
whi ch can be used to prepare the nulticonponent macrofilanments of this

I nvention ar 156020 Y nel t-extrudabl e above 38[err]C and %gﬁ‘?’ﬁr ally
are filanment %*’dg?% ng. The thernopl astics useful for second ggr%%s

must nelt at a tenperature lower than the nelting point of first conponent
(e.g. at 15 | east Figirell §howsawore)151 mhichlisfoamed or ¢cefiulat, nefenengelnmmbercs f or

both first an , nent s, ane.nref enabl. .ho ich have a
tensil e st rengstiﬁgg‘%g'.nﬁ oﬂﬁ-’%ﬁgggg"y ‘%359 g%lfggpegsﬁgiheef)%‘yng%ﬁrgﬁo\fq@s'ﬁggsak of 100
%h or gr Ieat er, a_ethbiaaﬁhuﬂmh nbyt]: aﬂﬁiﬁt‘f]m&m{ament of tﬁﬁ.irll(\Eamin whier&the heath

t hermopl astics, i s tough, preferably havi rk of rupture, as

defined by Nbr'?éﬁ“%?fﬂ‘%F@%ﬁP@dF%PW%é?@aﬂpq‘gF%g‘?fﬂ -apartpasafleljcores152 <.
1962, of 205 ofuthgierieltins Bnfeht AHCRPonent SINMATE 124wb! Parddipad! €2 under

the stress-strain curve generat ed according to ASTM D882- for both
o

first and secdemlleloaersd6hil62 of dissimilarplastioenmpopents (#) areatisppsedavithin the ef er abl y
have flex-fati i f ' . t t han 200
cycles to bre#ﬁégﬁﬁerg u?g%“‘é’éw&%‘r mé’p o“‘}%é‘Ff\‘ﬁ%%mBg?‘}%%‘?‘%%efore and
after heat agiwith generaliyrectahguidvon ellipticabéross-sedtions.f | ex- f ati gue 25 resi stance
can be perforned og.a 1 X , trip of film of e, .

t her mopl astic, as ?WWﬁggIQ’ﬁ"qlﬁwg{{]?fqmg%W%W .°ft8'§-°'?ﬁ',”d?i nius O sen
Testing 10 MudfidoRfpohent filafmfits GNthddiakntio. | InFgurE 15/ fayefSTEF Helfghe- AS :

menti oned earlier, the filaments of this inventjon are durably
mel t - bondabl e Meking piastie.fizsbegmponent gad japers 67 of the layees melsingiplasticgeconte

fil . heregi | . gth
|| ament S, Neloginporehl £ afidinitdly Biipdselt HYRE blahlehe! Fidhrd 4 ?1‘95%% aifieyl ' enot

bel ow. side bicomponent filament composed of the higher melting coragonent 70 and - WO -

Test, has been devised to neasure suc scri bed
98/ 23800

PCT/ US97/ 04548°Wer melting component 71, InFigure 17, the bicomponent flament is generglly | 1 1o
Enpl oys ‘a 13 | aentamgular in cross sesfipmwarid cotnppseg of a stripe of ribbond8 of the Highehr x 4 i nch: x
3/8 in (7.7 cm X%.10.2.C 1c rect anqul k of gl.um num having
a central r ec%ﬁg‘&%ﬂ%ﬁéﬁ@ﬂ&%{?émﬁ@' W%%y"pagg °%€Fé°‘f"§"c'§°alf"8$ the other
~and neasur i ng phstid sécordTomporent,/ 4 inch (3.2 cmx 5.7 cm. 5 Eight R
strai ght grooves of, equal_length are cut in the tog face of the bl ock and

extending fromt heF’(SE'F?tltse'ﬂl“sHb'éh?h'éf‘dﬂ@ftwgﬁlj’@sn@f icpPYieBtsheath-cargpport a’
net wor k Sl 74 6B s e 4B 4 Pigh ) EIgES90 bt et | cal  speci mens

or segnents o . filament whose I't=bo d strength 1s to be
measur ed afftl com¢spounstingbiundle ofiBigursf18 looks upommelt-bbading, narmely dundle Tte set- of

L1 1.00v2® QR gl e Rk i b B BLAARRE, . ¢ o
wi dth or di a6 ef thelowenaneltingaheath confonemsmied acthe pbiny oficontadd
Similarly, Figure 20 shows the exterior of the unbonded contiguous filaments 74
and Figure 21 shows the exterior of the corresponding bonded filaments 74° with
25 thefillets 76 formed at the points of contact thereof.
Figure 22 illustrates a mat 77 of this invention that can be cut from the
- finished webbing 43 of Figure 1B.
Figure 23 illustrates how the mat of Figure 22 can be bonded on its lower
surface to a backing 78 to form a backed or supported mat 79. The backing 78 can
30 be a thermoplastic material which can be pre-embossed on its lower surface with a

pattern, such as that shown, for example, to impart slip resistance to the mat 79.



extendi ng across the block fromone edge thereof to the opening and in
al i gnnment with a second pair of |line grooves extending fromthe
opening to the opposi ng edge of the block. The other set of the
grooves consist of two simlar pairs of grooves, 15 3/4 inch (1.5 cnm

apart, . ext endi nsversely across the bl ock fromone edg t he
opposi ng edgg&%@peci mens of the filanment to be nel t-bong’g&iﬂlg?@‘gﬁt | ong
enough to be laid into and extend beyond the grooves and each is pulled
taut to renn\lﬁgwéaéﬂlustamkhniv\ttlhematofrliigtimg;cmbefm’omsadmbwrk or grid

(in the formof ta ur I ned nthat
position with E%@fﬁmﬂmg'@gﬁéﬁ &emf%)d ‘?i'gﬂ‘é‘ng 8 d maski ng
tape, 1 inch (depPedsedlortidng6r chhhield 83, BiRiithensiofls a5GicHfalsed and rece%selal aced in a
circul ating-air qgven and heat ed suf fi ci ently to cause nelt-bonds to

form one bondPHtoORSEAMVEY. t he f our points of intersection (over the central

openi ng) Of ! gt 26 fiEiResthe fob KB Uthe hidcARRAER!flaciehed iRy 9 11 OM

t he oven and al | one to stand at roomtenperatiure to cool and solidify
the nelt- bondsmvmlenmulsthedgal%mettdqoado&mbdawhmmwmcfﬂsﬂammmgth of -

the nelt-bonds,] ndegd. f il th eter nedb

using a Chatil odheﬁ%gg‘g&ggﬁggﬁtégg iegent%thvg%éﬂgoplﬁfﬁch %ggrg%%lﬂ sﬁch
as a 1/4 inch mmm@shﬁwmeemepmmmbommmmdmmw@ms . ofthe
P ' hert Vosicreting sodhofar: some SEle DL IRIS SoRIH IR M ACHERRPY (he
WO ne e '
gauge to bqopuhhaqnapbonhqnab&uﬂemmérwmmmmﬂwmeonﬁmaik The

rod is placed vertically w rectangle forned in the network

and hel d agai rbsnd abrgb%@ndemqsed:wm r@ppdsm@f a broken melt-bond, and some of
- 26- the ﬁmeagﬁ%ﬁg%e of whu:h, rTglcted as 124, atten Ted bgt(‘a tre it brok

PCT/ U897/ 04549 rst speci n and céntra ween fhe tvvo rrelt
bonds that bond thd"'w%dlustratestwp@fthemlulﬁqomphmﬁbmenthém dp2ofthisns. Wth

t he gauge hoo osi tioned .t e i | l.ed until a nelt
bond or a net k‘"‘a"ﬁg?"Y“ ﬁ QY °'a??dt°f’ﬁ’gtg“§ﬁ’3% erﬁpg lﬁt of 82311t ed at
the time ofl5Ssulsd bondedito tlﬁthamopmnclsecdndmpmnﬂdﬁningMuMdbmdﬂer 25
speci mens of. the sane filanment and,kt yge. read| % at @;S'B?Je recorded
toget her wit h SH#fEens, A a22ERgation.onsyed §“‘g‘|“ sivecagted Hiaments,e 88| anent -
break) . b paiForftesice i s cal cul ated. A durably nelt-bonded

filament has as nenti oned, a nmelt-bond whose breaking force exceeds'
1.4 MPa, based on t'ﬂhmp&nggcssimewms blends of we gr wprethermoplagtieshwhiphe¢aor e~ ¢

breaking stresg jssi@ agefeip #chom nent ﬁlﬁﬁ&f@ftﬁg :&E&ﬁﬁfa}é fislt- Of

t her nopl astic po yne as c nponents o h, undra
macr odeni e20 restrudablepparmaliy sdlid) synﬁlnmsorgamt: tmljsmemv'ﬂlﬂ pamnulaf amhcatlon

Zheat-cor e b ghuL3aRle ) AUERL S0 )l DAL domb P
thermoplastics are selected therefor, based on their melting points. In addition to - -
melting point as a selection guide, the desired toughness of a particular filament,
and application thereof may also serve as a selection guide. Preferably the

25 thermoplastic precursors can be melt-extruded into filaments that, when cooled and
solidified, are tough in their undrawn state and do not embrittle upon subsequent
thermal steps, such as melt-bonding, embossing, and backing. The level or degree
of adhesion between the two components of the multicomponent filament at their -
interface (interfacial adhesion) is important to consider when selecting the type of

30 polymer(s) for the sheath or core. While good interfacial adhesion is not necessary



15 TABLE 1 Mat eri al

Property First conponent Second

conmponent Melting Point, [err]C at least 15[err]C
greater than >38[err]C (ASTM D2117) mel ting
poi nt of Secgnd conponent Tensil e Strengt TM
D882- 0083800 >3. 4 90) gmﬁ%ﬁ”&é&i on, %
> 100 >100 (ASTM D882- 90) Wor k of Rupture,
Jinferr] to achieve a tough, act@fenier, multicomponent filamé®| sich pdhesion may be ( Mort on
and Hearie, | 05' 'rg{:lt k" . . Fl ex Fatigue Resistance, Cycles to >
200 esirable for ahygsion resistance a9d loUgHARE T\ 12176- 63T, nodified

to flex under 2.46 Wiha¢@fouhd{Hat not all thermopldstieswill be useful in making tHeRbighng
tenperature or point (the tenperature that a material turns froma

solid to a |iqumificompenest filaments efthisinvantion, Spreificafly comprogdhermaplasticnr eak f or
the thefi’mﬁﬁ%hﬁﬁe&ﬁwﬂeﬁbﬁﬁﬁn&rﬂ,méﬁ&r&ﬂﬁyﬂ&k‘ﬁrb&ﬁgmb_ﬁgm filaments of

this invention 7-
WO 98/ 23800 - macrodenier, multicomponent filaments in their undrawn state. For example, some

PCT/ US97/ 04549 f.ound .in_ publish Lnfor i on t.he

t her nopl asti cs?°‘¥ﬁ8ﬂ°‘§3¥v§'ﬁ8%§°’ and song@M?Bﬁgees’ps&‘aﬁﬁgg “%%HHHB&%S or
rr?teri al d;:lt abd?&ﬁ-bi&??oh@ifﬂﬁinh&ﬁb&fsﬂi@ébeenfoundf@ltﬂm@pioﬂweunﬁmhnless (wor k
of rupture), and the flex-fati resistance of suc t her.mopl asti c can
be deternmi ned W‘BE%%’&'H‘,’"- “Egﬁ’e‘ﬁl’” t“f"ﬁﬂ'@ﬂe?‘}qs‘ﬁ?"gr ﬂmﬁ%ﬁfﬁg 5 has not
been drawn gndpydifleliviknFaddtsupnies! aged at the desired nelt-bonding
tenperature and tinme to be used in nelt-bonding the fil anents.

Exanpl es of t her nopFhermpplagtiss whish sanbeiused to-prepsce the alticompenent t he first’ and
el oct ed 11 o PRa-enilf of ek AR bisafon HEP RGRE sB0 O UF, PO Y oot
forth in 10 Tgélermlly arefdinyent-firming, The thermeplystics asefu) forsecond parhpoentpy | enes,
20l 01 ene, SO e A Bt R e 11
simal | amoungss RastdSTOlowes). iFuftherthord) tiiglthérmoplbstica for both first and second - S
. components are preferably those which have a tensile strength of 3.4 MPa or
greater and elongation to break of 100 % or greater, as measured by ASTM D882-
90. Each of such thermoplastics is tough, preferably having a work of rupture, as
defined by Morton and Hearle in Physical Properties of Textile Fibers, 1962, of
20 1.9x10’ I/m3 or greater, as measured from the area under the stress-strain curve
generated according to ASTM D882-90 for both first and second components.

Additionally, both components preferably have flex-fatigue resistance, or folding

endurance, greater than 200 cycles to break, as measured according to ASTM
D2176-63T, before and after heat aging or any melt-bonding step. The flex-fatigue
25 resistance can be performed on a 15 mm x 140 mm strip of film of the
thermoplastic, as outlined in Instruction Booklet No. 64-10, Tinius Olsen Testing
Machine Co., Easton Road, Willow Grove, Pennsylvania. As mentioned earlier, the
. filaments of this invention are durably melt-bondable. A simple test of the melt-
bondability of the filaments, herein referred to as Filament Network Melt-Bond
30 Strength Test, has been devised to measure such melt-bondability and is described

below.
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ol efins, such as pentene, nethyl pentene, hexene, or octene; hal ogenated

pol yol ef i ns, such as chl orinated pol yet hyl ene, pol y(vinylidene
fluoride), poly(vinylidene 15 chloride), and plasticized poly(vinyl

chl oride); copolyester-ether el astoners of cycl ohexane di net hanol ,
tetramet hyl e |, and terephthalic acid; copolyester toners
such as bIocEﬁ%opo ynmers of pol ybutyl ene terephthal ate and FGHﬁﬁgﬁ%

pol yester glycols; polyethers, such as pol yphenyl eneoxi de; pol yam des, such
as pol y( hexanme lbmentdﬁhtwatth}-Bom &r@gﬂyT@nEQpbmda filalnemt- 6, 6; nyl on

b0l yan des: - pohapRlie Bh8 frkora il £ pen EIAOR (77 HnaflY Bl and

propyl ene, W thc(angnh)mwanmmhmgm ¢elntral rectmtaeapemfgdam fibmanol s
and et hyl eni cal -uns ted car box }1?‘%'8@( ds copol ymers of
I

ethylene with ¢ and measugin, ’%\?y""ﬁé'[(ﬁyzl"“h’éﬁﬂl“'&ﬂe or
ethyl acryl gt eElghpdﬁQij gmosafmeﬁm ﬁhimhmﬁt m&@%rﬂde'o?ﬂﬁ%&k‘iﬂﬁ?m ymer

stabilized 25 W|th zinc, lithium or sodiumcounterions; acrylonitrile

pol yrers, suchem! g nat!lpywm@pqrﬂmoﬂmw@fmlwmeummm acrylic
I E
ggﬁ;d?/[rg(ra_s or acrm gglﬂgoset ﬁb{ @%uﬁoée\‘uﬁ%ﬁgﬁe@ﬁmgggﬁ O mahﬁ:‘col efins

and bl ends of tfilement wbsaaneit-bmdedh stpangthrie toshe meastired andéompased with thatfof -'
pol yet hyl ene ol v(.met.hyl acrylate ends of ethyl ene-vinyl acetate 30
copol ymer anda@?ﬁmﬁ%%tﬁ %8¥@Fﬂ&?"°’mﬂ°§ﬂ§f§° $ PAULS eh ene” and/ or
pol ypropyl doe lengitadinallyséut ighaoves2 3 21iAdhE01 2 o) Gpdrt Bitfideep ndugh k0P| ast2 ;3 c .

el astoners such
WD 98/.23800  accommodate the width or diameter of the filament specimen placed therein and

PCT/ US97/ 0454 et

copol yners bl endeggmwagt:ﬁﬁ tﬁé;lbﬁgo@fo%k@%%er%éégﬁ %X‘{(ﬁﬂﬁhﬁk’%ﬁ(hyl

net hacryl at e c¥Hta seeendspainnfiling giopyestextendingifrointthe q:emng to tb@ppd)mgledge such as
zinc), ethyl e t | Ly € ne-

propyl ene copo ;t/ﬁrgeﬁriMT Pigireg%%f’gg‘g 0%5% nB%ﬁ%P%&HV%(??F’&“‘ﬁeneral ly
hi gp 5 m|.1>5 ec%lmphﬂeig’n)apaandnaﬁhigmmsdlyhbmssmeblobh&bmtdimédgaa be hea’;] ed
to formnolte Qui ds as streans to the
extrusi on di qu%%pé’ﬁﬁlf? iﬁ?dlﬁ‘e W&ﬂ%ggﬂ' 2’8"&&%@&‘?"0‘!‘#%@8 pressure
as the mul ti cenmuuphasbe tdid infoediid extehd béjohid the groovbﬂhiﬂ%blpiﬂ puﬂaﬂetmﬁ%m o

thernnplastlc subst an.s e as_second conponent a
sheath, in on&® o‘gﬁ‘ﬁg‘m’ "t’ﬁh"l"rfg"“ﬂ’l“%‘ﬁé'ﬂ'ﬂ%a aﬁwoasowsnd&n %ﬁmwﬁ At," e.g., a
core, in 10 “gapiches ﬁﬁﬁpé)qhd‘%tﬂfed i att ﬂJsﬁBR W"ﬁ éneces of tpressure-fsensiﬁé@”pl es of

some commercially-avail'abl'e polynmers usef Int this

i nventi on 9 e adbesiye tape, &8 n?‘PSkmSé@m é"@b@ﬁ‘}/%)ﬂldsua'heﬁhm-j@mu}der t he
350 pr oduct s o Ates ufAcfeutiig B blen il Spaied Snchint O Bl mitbRonds 36 0 %% 27

Pl astics, | nc forof omhbondat each oRithetfour@ointd offkatprsdction (Ve thaicesiral\d; éh&:@}
copol yor . uSh8Sb et OF PrshERts | The sy s rpiovep Gomshmoved andplopyes ©
to stand at room temperature to cool and solidify the meit-bonds. The masking
- 25 tape is then removed and the strength of the melt-bonds in the bonded filament
network is then determined by using a Chatillon force gauge, type 719, and a stiff,
round rod, such as a2 1/4 inch (0.5 cm) diameter pencil or wood dowel. The hook
of the gauge is placed so as to grasp a first specimen at its center between the two
melt bonds that bond it to two other specimens and permit the gauge to be pulled
30 longitudinally by hand away from the network. The rod is placed vertically within

the rectangle formed in the network and held against a second specimen opposite
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and SP-2260 products; Vista Flex[err] thernoplastic el astoner, such as
Vista Flex[err] 641 and 671; Prinmacor[err] ethylene-acrylic acid
copol ynmers, such as Prinmacor[err] 3330, 3440, 3460, and 5980 products;
Fusabond[ err] mal ei c anhydri de-g-polyolefin, 20 such as Fusabond[err]

MB- 110D and -g,gégﬂproducts Hi nont[err] ethylene- %%J

copol yner, SB%% as Hnont[err] KS-057, KS-075, and KS-051P 6%3’?%4549
FI NA[ err] pol ypropyl ene, such as FlI NA[err] 3860X or 95129 products;
Escorene[ err] the first gpetimen egd/¢eatrallyhetireen theltsomeltrtonds thht tdad the second

Vest opl ast[err 50 e r opyl ene- but capol .Surlyn [err]
i ononer, such g“%ﬂ?ﬁ%ﬁ%/é\mr %ﬁ%\{'ﬁ?ﬂﬁ WH‘Z‘%F%@?@“%“&"P? sitipngdher r]
pol yani de, suaheQ@ehﬂﬁuﬂmﬂilﬁmidtlﬁﬁdayi@éiwﬁrkaﬁlﬂn&kbfeaﬁﬁ, d:idaﬂhéhau’%% nyl on
6, 6 products; 2zZyjel [e pol yam de, such as Zyte[err] FE3677Mé on 6,6

pr oduct ; 7t the tipe of wch Break, Thigtest is rrprated; 1-Sitiss piih, otIBESNO P40

o oo Piﬁcsﬁw;;‘;“*'%ﬁﬁg*% i F‘Wé%’?“%’é‘%%“%ﬁ@*‘*‘ﬁi@“%ﬂ%s§°' vam e

products; Hyt rtegether M]lthphﬂgmeefthebmk&ﬁm;mek&ohdbmaleﬁﬁwueﬁlerr] 3078,

the i rade desi RAVERRS Rk ICRICERA A S wab SR Binpenl B flpetones, "

- é% 07/ 0 ;melt-bﬁﬁd&ﬂlo?é&@ﬂcé fgrce e:l;tlseedskl 4MPa, based on thle crodss-secfhon "
PCT/ US97/ 0454 KRAT 1657 bl ock copo] yner. Bl ends of the
f or egoi ng pol m%q'?me“t%re $Hes§ 33 3pPURS- concent rati ons of the

i ndi vi dual 1ol ym?rPré&ﬁdaiﬁﬂoﬁeh&sﬁﬂh‘éhnoplastw?&ﬁﬂﬂgﬂf‘emla@éoﬂﬁd ls?@a glhe second

conponent. Bl ends of two or nore polymners formt I rst or second
conponent s of YPY&d, ¥y %Mmﬂhmglhmm@hmssmmammomgo nodi fy

mat eri al prop targets
required fbr %ﬁ%gf??rgg'cgrﬁ%nﬁ{;{ﬁ%rg%%es@{ﬁnmabwﬁ t@l{ aln 157 nds of
synt heti ¢t hemethsidafaridetepuinipgsuch propestigscen found to possess
synergistic flex-fatigue resistance and/or synergistic thermal bonding

" propertiés, making them'particularly useful as sheath conponents in a

- sheath/cor¥ 10 fiber. Such bl ends hpaBLBrRoperties, including the

| properties list i Tahl o e t+ hat aLo cnrnrl i to the.
correspondi ng pioper t i Matefiht Pedperey Ndi vi dual mmwmm,mﬁer nppl agicosg POLYyNMeErs in

the bl ends. The]bl ends can be prepared by sinple. mxin componei CErtain

t hernopl astic p Inyelilg; he appropri gt S e plen pol yners
- useful to formi gﬁ'ﬁkgﬁ‘éa sheat h- coﬂefﬁ‘%%&h* berqlsg:a bl pnd of (1)
S

5to 75 15 w $ASBIBHDcopol yner corrpr&,.ﬁ,;%mp tyreng, ethylene fand

butyl ene as a fi rinroplasiL.¢c pol yngr win (2) P5 to 25
W % et hyl-ene vi %‘f"’eségfgﬁéﬂﬂﬁhg8 vmer . S&ffabl e ef hyl e vinyl acetate
material s inclugethase comercially available as! Elvax[err]cppol yner
or AT 1841 copol ¥mRgation, % The [bl ock gggol yner{ typigGay !y cpnpr.ises
bet ween about 1@@@%%350 20 styrene {and can be a blfnd of a triplock
pol ymer of styr HeHe—butyH-ene

Work of Rupture, J/m> > 1.9x10° 21.9x10°

(Morton and Hearle, loc. cit.)

Flex Fatigue Resistance, Cycleito ' >200 > 200

Break (ASTM D2176-63T, modified

to flex under 2.46 MPa constant

stress)

Melting temperature or point (the temperature that a material turns from a
solid to a liquid), tensile strength at break, and elongation at break for the

thermoplastics to be used in making the multicomponent filaments of this invention
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styrene and a di bl ock pol yner of styrene-ethyl ene-butyl ene wherein the
relative anount of the triblock exceeds that of the diblock. Mst
preferably, the bl ock copol ymer conprises about 70% by wei ght of the
triblock polynmer blended with about 30% by wei ght of the diblock

pol ymer. A pr commercially available 25 bl ock copoly, t

avai |l abl e und {’%@#qu rade designati on KRATON G 1657. oﬁ?égm

bl ends of the bl ock copolynmer at the foregoing wei ght percentages may
be bl ended wi t mapbéfenndintpablishédsinfoemation antthetheswaptasticsssuch hevéndot her nopl asti ¢

olymers) to o de a, sec onent, |n mul t4, ¢ nent fiber or
1I‘Oi I gment) g |mmﬁ¥ﬂg°°8‘g’g%ré?ﬁtmah%m%ﬁ/&q‘§& é‘:u table for
bl ending with élbx?aﬁ@n, t&@.ﬁm(w&kwmﬁpm manéx-faﬂg&mgs:ﬁdawmt hacryl at e

copol ynmer bl end zinc counterion, (e Surlyn' Rlol ymer),
et hyl ene- pr opy?¥ p&gﬁ@ﬁmyﬁe determined on pressed, molded, or Exiruded lm or sheet

- 30- Vfeedd t the desired melt-bondin

bet Usa7/ 0adsghes not bletl BaR iR which bas been heat aged 4t the desired melt-bonding | at e

copol ynmer (e. gtempmadmwusedmnuttémndmgthe@mwne pr opyl ene vinyl .

acetate terpolyner lé’ﬁg'% %I stgfl ex" .671-N b hg&{mfgl ast i stoner),

acid nodified et hy TRmPles e %?%P@EB%WH\SP%%" L AN

nﬁt-e][i al) and E:::gdoh@onm aﬁnhma?mlﬂaxﬁemmh thls&ﬁ/e?tﬁﬁ :ialdabrpflynﬁrscpnponents,

t he foregoing %@m{égﬂpo usefu %ﬁt e uf act.ure o tting

wherei n bl ends ¢ ‘i‘&??”b E’E@S&@Ys‘ﬂ%ﬂﬁcﬂm m

such et 1 g, Toble L Pyclefl SulFasholfaflent pAfrapy e polsbfledes et ok

COItOO| yrr:sr W ihhoﬁtwe Ol'mosg@fsngi MI 8, andcop@)ymrh@iqthylménﬁ(opmn!?ﬁ coplo:cyrrer

mat eri al s exhi r e se
G{h%g%dfnﬁ \Juhtk agagm’(l@co Oﬁmﬁﬂﬁﬂﬁ, fRghed 41

bondi ng characterlstlcs e |n naterials. In
ot her words, tolefirs; duehaspeateub; mnbhulpanmd, hekene dctene;mabgguteﬁrmiyoleﬁns,

bl ended w h f | b
thormal 1y " %Sher iEReEa pilieigie, BRSCHyeoe BGHEHBalCBRBITRC  c her oi n.
The strengtls ehldride), and plastkized my(vbgml:ld‘rﬂé) i:oﬂwateﬁaha‘remﬁﬁhem‘dme forgoing -

bl ends exceed the. thernal d 15 ren th [S consi ng soIer
of the block cHEGheHRed W&ﬂ’éﬁ'q 33"’8'?*“! p"‘t?’gl B’%‘ Fhy

acetate copol YdRtomers sdcﬁai‘ﬂ@&(b&pb@heﬁsr&péﬂbd ﬁthﬂat@'aﬁ&iﬁn chain COPOI ymer
to thermal Iy bond to itself is poar, e abl ity of the above

ment i oned t he_rm&mtagm@lmoleemganbas@olwmwemﬂehmyapvéﬁsembpa)| yrer ¢
ot Pyl ~acryl atPoSieRE R il O, WIS 0By ER BB wd. ) TT0
aci d nodi f 28d astmiilphdibeylon 12, nylow6,10 end mlyetlmo ploblypdye)nud@, paljirethanes, nay be -
someuat Dt oo e B o Wil DA B RSSO
polymers wi || dmvaeofaowmmﬁdls mhﬁémallﬂbﬁhahﬁtwmdxmﬁc ac1ds, suelegl strengths
for the indivi dua,l gtrl]i;'lre]xﬁesmth tjmglg)a l?cgal,c}/d, vmgvjl alégt(aat)é,pggt fvylatej,_%r has
ethyl acrylate; ionomers, such as ethylene-methacrylic acid copolymer stabilized
25 ° with zinc, lithium, or sodium counterions; acrylonitrile polymers, such as
acrylonitrile- butadiene-styrene copolymers; acrylic copolymers; chemically-
modified polyolefins, such as maleic anhydride- or acrylic acid- grafted homo- or
co-polymers of olefins and blends of two or more of such polymers, such as blends
of polyethylene and poly(methyl acrylate), blends of ethylene-vinyl acetate
30 copolymer and ethylene-methyl acrylate; blends of polyethylene and/or
polypropylene with poly(vinyl acetaté); and blends of thermoplastic elastomers such
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25 been found that the bond strengths for the foregoing bl ended conponents
far exceed such predications. Some materials are also well
suited for use as a core conponent (e.g., a first conponent) in a
sheath core filanment because of superior resistance to flex fatigue

and excel |l en g to a sheath conponent. An especially preferred bl end
of -30 materi g&%‘ﬁform’ ng the core of sheath-core fil anen?%ﬁgﬁw OVI des
hi ghly superior flex fatigue properties is a blend of 10 to 70 wt %
pol y( et hyl eneas styrene-ethylene- butylene -styrene block copolymers blended with ethylen@ ¥inyl

WD 98/ 23800

PCT/ US97/ 04548c¢tate copolymer, cthyl methacrylate cppolymers(optipnally blopded witha 1 of 40, 000
t 0- 150, 000 andotdﬁriomedch‘is(ﬁﬁc) ethyleneﬂupylénedn@n mawmﬁn@brbm&me and

propyl ene and a syal | unt of ethylene with % isotactic
pol ypr opyl enePToRY: f-| Theforegoing pelymens grenagmally s°9d ﬁﬂ‘%ﬂm - but ene
ter pol yner %n%bcﬂﬁd&&gﬁt,hﬁldtxﬁaﬂ&n%ﬁﬂﬂaﬁéﬁtlﬁf‘th‘é?é&ﬂ@ﬁé&ﬂe&% fo}rﬂ 'S an
exanpl e of a preferred conponent for use in this aspect of the |nvent|on

The above- desméqlﬂ%whglmwmmmwathee’mllsiomd;easmnblymn&or m of

]::1'1|r1mal so be us m&hdé&’tﬂbrﬁﬂo?\ﬁg g”éﬁg‘\@"%ﬁeﬂg‘!}&gﬁhﬁl co itlhgrrgln'?gds

of this mvenimmuoanm:esamrthemiophsuc substancecmrqenreats sagmscmﬁpd‘nbdtpérgnt s may be

nodi fi ed by a, u er of X n rations to further, enhance
utility. Sorre nane SE‘g%‘il’c‘,‘ﬁ“ ?Fég gﬁ&“‘“m‘"‘% ©8+ HEPTRGD _
Hot QJencmoBaaﬂwE&eﬁe&ﬁmérE@ftmmn&wdl ng) . In the preparation
of articles i ncorporat| ng .t he macrodenl er mul ti conponent filaments

of this inventi on, Examples&fpamesammereiplly: svailableolymessuseful i theipraeticewfd above,
e.g., in Fl Gopishfveatich %ﬁeﬁ‘gﬁ%“" Vit Iaa@aﬁtle%ﬁ&u)?g%r%lﬁin@ﬁ%ﬁ%&#ﬁ&rthe perm t

durable nmel t - bondi ng o nts nee for a
t her mal . desigoatitinFjvaxi™,inchiding Elvid™ #DWa #1320, 250, rapd 359 pridectsorthase t he

h bath frad £l of
hi o nvent | ofoe HEF i imde bty A% Ut PRURRORE orTAMHR, Roch Km0 o
a t enper atlér emelbdmgAmm4mmlengvm5dlawatefcomﬂﬁmﬁmmeﬂwmemhbut below .

this enper ot HTORS SR ok eV SR, B AP B 1470, spaBhEcona

conmponent of idilESPLZZGO s} VisfaEFl@F“%nnM\ﬂashﬁ claftBmB© $ch as Vista Flex™ :
essentially- sgﬂl idified first nponent pI’OVI des di mensi onal st ablll | ty
to the fil aneftland Sk MWGQW]W""@MQ@ copo Yme@nqslsheﬂnmr’?ﬁ me‘to .

el t-bond at 4430, 430t 348, BDORLEN ARSI Bl SIAD ol 2T (T NOT

equal strength to that | eved post-qu ng’step
t hat ot heR@i sschagFusaboad REMEBs LD anddVZ203 R iprastucts] HimeotTfiethylenen . cont r ast ,

I d h
Cemper at ur s POPVIE SopoiyrRlilicas EAARG: RS BT 75 Gl KEGS B UG I
as- quenched, FINAM™polypmgylene, suduakmmgsoxwr@ﬂmmmhmEWW | ower -

uench temper g 8,en TS oS BELGELIAP

3445; Vestoplast™ 750 ethylene-propylene-
butene copolymer; Surlyn ™ ionomer, such as Surlyn ™ 9970 and 1702 products;

25 Ultramid™ polyamide, such as Ultramid™ B3 nylon 6 and Ultramid™ A3 nylon
6,6 products; Zytel™ polyamide, such as Zytel™ FE3677 nylon 6,6 product;
Rilsan™ polyamide elastomer, such as BMNO P40, BESNO P40 and BESNO P20
nylon 11 products; Pebax™ polyether block polyamide elastomer, such as Pebax™
2533, 3533, 4033, 5562 and 7033 products; HytreI™ polyester elastomer, such as

30 Hytrel™ 3078, 4056 and 5526 products; elastomeric block copolymers available

under the trade designation KRATON (Shell Chemical Company) including
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30 wherein the quench nmedi um can both quench and sinultaneously permt

melt - bondi ng, does away with the need for additional bonding step(s).
The bat h nmedi um - 32-

WD 98/ 23800

PCT/ US97/ 045 for this operation can be selected to_match the
various fil aﬁg’mﬁponent s and their nelt tenperaturBSTUSH@HR i um
may be water or other heat-exchange fl uids, such as inert silicone
oil or inert KRATON Gel$5% dlock bopotiener. TBRnddfithd foregoing polymersaiiilon may

be heated by a variety, of nethods, .. &l ectrical | rsj on heaters,
steam or  5COTRIIEVE ﬁﬁ?@%?%?@hgﬂﬂ'é"dﬁg&?&me%wt@m’ﬁ, st eam heat
may be used t goriikntis well as the8écdhd BbtRptnbntD Bidhds Of dvd G'EIE Pbiyinershs! OW t he
boiling point of water but to a erature hot enough to nelt

te ( 3
t her nopl ast i clormithefirstansecond compenents Oﬁ/ﬂ&%pmﬁ of ¢his invention may beyusedonponent

of the fil anme i | e, : Wy whi ch
will be qugncﬁ’te‘go%%%gnsagy x{o@%ﬁ%%ﬁﬁ??gg éb?ﬁ)gn |£rrl1‘§:‘géatr'i€gt qeg%ﬂgﬁ'g?%eﬁ hat a 10
web of such nrequireddfopopaticuldriapplivatidrs experi ences in the :

I - h .11, al ff ' fil

LAt STVt s oot b PR B
quench medi unpcaBels ygraistic Aet-fitig fesikthice adofsynehigREc theihat BSndin it may be

desirabl e or necessary, to support_ the web continuously thr oush t he
medi um |t neBroRfHes. plaking them pagrisylasly uaehyl g sheath rompen eppmgrgmion to 15

Sl 112t QU | 0kt ok g e e RS TIE | O

handl i ng, or _processin ] . o
Enbossi ng W\ebare surprisingly superioritaithexomesponding propertispofithelindivigeal nonwoven webs

of the nacrodgpier. Pagd o e i n f | s.invention is
anot her way gt? pr(‘5'°{/a’|8tcl1‘f‘?1ol a cﬁéﬁ%gpﬁ? ) %eél#gtﬁggn{:%%r aﬁ%c%mﬁ Sgﬂ?%nce of a
web articl e oofcerain terthoplastic polginedsyn the apgrepriaté ratibs . One blendisfipolymensy t he web

article can ch e the | gal , appear ance of the structur e.d., by
addi ng a re’ce"&sg@' to Pma%ﬁ'ﬁs ?%Eﬁg'ggﬁgmf‘é‘?eﬂt. : “*Fﬁl‘#ﬂd@ﬁ?ﬁm) Sor a7
f1 at t ened 16dgwt %@ tlodkadopolireel dormprisdd of styrenk, dthyléne GAdBUL)Iend S alfagt i | anents
can be enb ssqu‘ by @?ssi ng such an articl e bet ween patterned or
enbossi ng r ol Y& grmopiasticpolymer with{2) 25 19:25 Wt % sthylepgivinymeetate om t he -

mel.t - bondi ng &b&ﬂm&@%dﬁﬁﬁl@&ﬁyﬁhﬁe&i@ GEHGRb Fhafekidls include B304 é‘d?nméaﬁng, an embossed .
g 24. Th may

article is shown™in Fi I S eénbossi ng operation e utilized

t o rei nf or ce #yailpble asElvanB' ¢apolymenonaTidB41 ¢apo ts in both the:~ ~machine -

Lo, o e PecE S ) LSRG b B0 L
filamenta2) veeneand oan beotblendaof a tibibdomilymer af stpteheethylesweybutyleq-i se heating a
o) oo Hyrdne' sAT% Hblotk polytet of sjrene-athylenc-tityldne whrei the felativs O ' '°
amount of the triblock exceeds that of the diblock. Most preferably, the block
copolymer comprises about 70% by weight of the triblock polymer blended with
about 30% by weight of the diblock polymer. A preferred commercially available
25 block copolymer is that available under the trade designation KRATON G 1657.
Additionally, blends of the block copolymer at the foregoing weight percentages
may be blended with other materials (e.g., other second synthetic thermoplastic
polymers) to provide a second component in a multicomponent fiber or filament
according to the present invention. Materials suitable for blending with the
30 foregoing block copolymer include ethyl methacrylate copolymer blended with a

zinc counterion (e.g., “Surlyn” copolymer), ethylene-propylene copolymer (e.g.,
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PCT/ US97/ 04549 then inparting the pattern froma suitably-shaped
pl at en under pressure which al so functions to cool the hot web.
Alternatively, a heated platen can be used to locally soften and

conpress a c W t hout distorting the remai ni ng unconp
unheat ed mb%“?%&d patterns of either a continuous or di é’?i&‘ﬁ%ﬁ@gﬁs
nat ure can 5 be enbossed readily wi thout the need for an additional and

| at er reheat i FIN& 229 mgterial), ethylgne methy! agndate copclymes (¢.8pEMASG SR3220:b

structure. : ' G ot d web, the

above-descri be'gat%atl)’ ahyleﬂébégxgﬁ%f%e@reg c@é gn{c%gﬁs%e%%]lﬁ?g eﬁga':i\ﬁ

conj uncti on withérmaplasticrelasfomes); scid medified ethylene virgircetate cpolynier ¢e.g.hat are -

| ocated after .QNn_So. as ttern, the sq-forned,, 10 web while

second comon%%aﬁlmﬁ?mh%i ﬁ‘h?ﬂé’ﬁl%”? M5t agfbet; | | pot

and tacky aﬁd.dohilpbﬂbnlﬁﬁemgéiﬁgH&ﬁds'uﬁﬁds!ﬁlmftﬁm&nbvbfﬂiﬁin onded. This
i SO

met hod _ ates the web-enbossing step fromthe web-formati on step
where any excddereipblends of the materials can beyused assheath copponents ip bicampeneat coul d°

arise from CObeRund a4 Helttpdirisfusctul ps o B ?@eﬁﬁg@gﬁh@%f&a{.ﬁieﬁteracﬂ ng

with the bath surface 1 nterface, ause e resulting

web to be nonuni f oBlendsoésheforegotnighiooksopelymenwitlethe foregoingsdcond  wi t hin t he

guench bath or, . ] outside of.the n bat h but

i mpart their 6&’@ é}c‘éy%@o&%tﬂcgssﬁ@gwtﬂ ss?‘ﬁﬁt eﬂm&taéerfﬁﬁgg?@'%w&“ I's cool ed
Lo Sm(:j)i enLlO mmpmthhdri?elfBornﬁ?]gmwmbgﬂﬁyhﬂiﬁdﬁab@n’ip@h&ﬂd % enbﬁss;i ng
onaea we e rgl n rom a al r-ponal phg, o n InN cases ere hot
bat h- bondi ng el 2’&8‘%0‘"“?&% &) W%&ﬂ%ﬁ%@g’%%m#m ch
typically wil ibldagedwith, ksrtxRagle ehetiiient Uiyl acetﬁtenmdtx?]ﬂgﬁ%ﬂﬂéﬂ{enﬁdlﬁa”e”t

nature of the web, web tenperatures higher tha col | apSe

tenper at ure ofboRdeddpaneasepichapis desarived elsewh i aFherserengths efithel so t hat
e og ity Do ® R Sber? U iiRed G i b5 WEAR el HRANBIFGH, 11 L1011

undesi red web col 'apse or stortion. ocess patterning woul d be much -
more 25 di 1Y i stengthsiforfibersicopsisting isblelywf the biackgbpolymerpuaterial of soledy of thtrat -
requi re bondi | i tional b ' n ngd web col | apse
woul d be a i m%%%ggf%t%te co&ﬁlﬂner.. 475 om&qge Qo%ﬁy M‘ 3123 Ibg)ﬁﬁ'n ng - -
Mul t i conponentopalymereothermally bond to itself Bypodr, syhile sienbility sfiReabosé bl owi ng

Ui Tabl o gas. DG ARONRAG I AR (b GO oDTE FPADTIES COPPSGA cal . o
a conposi ti onzins e6urkeédiohéthPicheGPOHRME Bbpdlymér) éhyldie nRigNadlate :
mul ticonponent filanments of this invention, a foaned or_ cellular structure
can be 20 copolymer, ethylene propylene vinyl acetate terpolymer, acid modifjed ethylene
vinyl acetate copolymer) to self bond may be somewhat better. Based on relative
bonding characteristics, it might be expected that the blend of first and second
synthetic thermoplastic polymers will have a thermal bond strength between the
- bond strengths for the individual components. Surprisingly and unexpectedly, it has
25 been found that the bond strengths for the foregoing blended components far
exceed such predications.
Some materials are also well suited for use as a core component (e.g., a first
component) in a sheath core filament because of superior resistance to flex fatigue
and excellent bonding to a sheath coinponent. An especially preferred blend of
30 materials for forming the core of sheath-core filament which provides highly

superior flex fatigue properties is a blend of 10 to 70 wt % poly(ethylene-
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PCT/ US97/ 04549 inmparted to some or all of the conponents of the
filaments. Such foam ng may be used to alter the nmaterial properties
(e.g., resiliency, specific gravity, adsorption characteristics,

antlsllp pro Jsh%? etc.) of the articles made fromthe fo

cel | ul ar ‘9’3::0@0 ent filanments. Such foam ng may tend toﬁgagﬁ(%f‘ﬁ%

t hi ckness of 5 the individual filanents as well as the overall thickness
of webs f or med®renyisne-bitene) terpolyméri Having M.sof 49,0001tp 156,000 pnd grivedcfqme ct ed

Foamed cor aa. S0uA ke aebloky of BURRAE Sl erompions d £ e o€ ebugnB iRt 1 o Sch

f oamed fil amet?ﬂio 36 we Siiisotactit m@pv@lmd&cm&chﬂimﬂﬂeethylen&m ti conponent
filaments.

The macr ode n i prm?'f’ﬁ’t&?ﬁfﬁ@ﬁwr ‘“?qvﬁ’rﬂ’l‘l?"sthﬁm‘sﬁe‘&‘%‘?““f‘ Iyeémph%t%ﬁ ¥bn may

be | ani nat esi mmangeoﬂppﬁfe%%&hﬁaﬂnﬁb?amﬁ aus% E h as
t her nopl astic | ms or sheets. These el ement can be solld or por ous

(in the case of a mmﬁdmhﬂmmadmhyeWatheMﬁhnper vious -
barrier to ei C e _case acked fl oor
mat s of open, Eﬁ%%ﬁ%@@o%g&h '(':d(})‘%ﬂonenf’lihe#“l?s ?f Bor the
backi ng may abeat-tbgnﬁngﬂhnf'ﬁlemuh@omyemm ﬁlamnts ofichisdhvertio am&ir amcles stability
to such mats. abl e nature onent, fil anents

of this invent Igﬁora m%)ﬂf %eﬁﬁ’lw& FHefl&fyaé'H thigggm"@kcel | ent

sel f - bondi 10y bperations tefutherttnhdtics geilityi SbiAe éxalpfes 0EQRh bpdradisiiatd @2l  bondi ng -

agents. The bgndi n and 20 |am natl ng tenperatures can be sufficient to
cause the fil -to becone hot and tacky to allow fusion between

t he .backi ng and f| | ament SHWQJe’ﬂcﬂﬁﬁhWoﬁs(FmH&Bﬂn%} ] of the filanent is-.
g9

above the nelt-bonding tenperature not restricted to
li ke materials, beﬁntapmaim@fmlebmmhmeme macrodgajeryeen SI m | ar

materials, th Mﬁg{m [l sed th_e 25 sarre”‘
materials as ?’%‘é@ ond conpon %Qﬁ,},@,ﬁ]h’%g %&%3 ?H)rgﬁpﬁf ?T’\ t of this
i nvent-i-on.15Hedeseribed abovet ng; exFIGSAC kA and IB, maychean efevated bmperattire teeast <one or - .

ther mal - bonai P RBIEARaRERn PP Risnie, i o Hisieed g gl ncl e

' these sane mmmls&paﬁameﬁxaﬁeﬁt&wmdmmﬂ@tqu&reabhdnalnewxswp second .
conponent of this regard, blends conprlsed of 5

he {il anment
to 75w %of%H@%mwh&mmmﬁlmmefmvwew he-qenehmediu m/ilt h 95 to -
25 wt % of a thid®perRbM&dn'be hestbd/ {50 tefpérature above the melting point of second

-3 20 component but below that of first component. If the web of such filaments is
maintained at this temperature, the tackiness or flowability of the still hot second
component of the filaments is retained, while the now essentially-solidified first
component provides dimensional stability to the filaments, and, as a result, second
component has time to melt-bond at the initial tack-bonding sites and provide :

25 similar if not equal strength to that achieved in a post-quench thermal bonding step -
that otherwise would be necessary for durable melt bonding. In contrast, single
component filaments cannot be heated to these elevated quench temperatures
without seriously distorting or destroying their as-quenched, tack-bonded
filamentary structure obtained at lower quench temperatures. This operation,

30 wherein the quench medium can both quench and simultaneously permit melt-

bonding, does away with the need for additional bonding step(s). The bath medium
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PCT/ US97/ 04549 suitable in the formation of a backing for matting.
Ther nopl astic polynmers suitable in such bl ends include AT 1841
et hyl ene vinyl acetate, SURLYN ethyl ene nmet hacrylate with a zinc

count eri on, 29 et hyl ene- propyl ene copol yner, *@rr]
3445 pol yprog{/%ﬁg%EMAC SP 2220 ethyl ene nethyl acrylate F&%@B’g
These bl ends are especially preferred when bonding with a second
conponent in éfomhistopmmaerbb me&mamtmmvamdﬁmentmthma erials.

O her sut asb ckin | de filns
pol ypr opyl ene 'ﬁ%}? ge@ clrhe % Fﬂ@fH sexphange ldf:841
material) by lsuaﬁsfineﬁtr s:lb.bﬁ&”ldﬂd' iéri ﬂh&&dﬁ&lhﬁﬂlfﬂuxds Th bR s oﬁé}ﬂiﬂny mer

(e.g., FINA 951239 erjal),, ethyl ene propyl ene copolymner (e.g., FINA
95129 mat eri aM® EE?E‘LW fy oflg telfaé‘y ﬂ}l?éﬁefscmlom ng

a zi nC cours eptHepPk . I ‘@imf

acryl ate copo lgdngat f’eﬂﬂ?gzwp%gg% @%e?rg?il@%l hese % rials are
especi al | y us &ater quench bath t@atdmpcgmreheluutthebojmgcpopnnﬁwatenﬁutwht i conponent
mel t bondabl e [e nd .component .of the filanents
is thermally E)Jdr#é EgEﬁFh&t%@S%{c?mtgth ICS%P‘QN%YW?MH&MOMM
conpri ses a bhmhdommduWﬂiHﬂMﬁbhﬁb,MﬂdhﬂmﬁmbeeM'ﬁﬂﬁfcbﬁ Gtiehty Mer
descri bed el se erein rrﬁﬁgr eferred onmhi nati ons of mat er i aI s
are illustrat @’ ﬁ""tl é‘“ﬁ'?ﬁ‘fﬁi%é P&Pﬁ‘“%é@et‘memém%fp theata of -
material s 10epweb efsuck fulticBmparehi MImems é%»bﬁénc@ﬁﬂ Q&H;ﬂe?ﬂln% '
portion of a mylti corrponen!trl filanment. ' Still anot’her pretfherred
backing is on®italigntiestinterfilamens bendstrength.oln conveying the/veb through the -
pol y( et hyl enegipypqi 00 to . .
150, 000 and deﬁﬁeé@éﬁj&ﬂ%a‘aﬁgm&?{ aQ%\érr%%%tréﬁ g“ﬁ%mt "ﬁzhgggﬁ’ pr opyl ene
and a smal | ammmtbedemrable or pecesshryrie suppbit tmebccﬁﬁnms%hreuglahél c _ :
pol ypropyl ene ntlon d .err].750 o _
et hyl ene- prop';'/lf%ne bu %"n‘é‘%er"&& “%tgaggghirﬁ%?%ﬁ BA0dRt for 25 use'in

this aspectS ofatisfaetofily\ceslith®heated web prior to anymtx&ﬂ?&hﬁw gr&;ossed _
prior to lam patian, with a secondary pattern or exanple, rai sed

pegs or proj e¥PPEM8Enay be added to inpart a texture or frictional
aspect to the backing or the backi pmbgRingWegmbossed as a result of a
patterntransferredfroma l@Etportlng carrler web, for exanple, a netal

grid or 30 nesh, ~hondeds apen, pemvaYen webs affthermagmo It-bonding -
g:’gﬂr anzgr od Uﬁﬂueomponent%?s HFEHs Aver G & dnbfhde W& & ﬂ?@\ﬁﬁi}@%@ﬂﬁgghom . Vo'
98/ 23800 20 ' either the surface appearance of a web article or in the functionality of the article. v
PCT/ US97/ 0454§mbossmg the web article can change the physical appearance of the structure, e.g.,
by adding a recessed grid pattern or message (e.g., "THINK SAFETY")ora
flattened edge to a mat. Additionally, articles comprising the filaments can be
- embossed by passing such an article between patterned or embossing rolls while the
25 article is still hot and soft from the mekt-bonding step and before it is completely
cooled. Such an embossed article is shown in Fig 24. This embossing operation
may be utilized to reinforce a web of the multicomponent filaments in both the
machine direction and cross direction. The multicomponent filament nature of the
webs considerably improves the ease by which embossing for a nonwoven
30 filamentary web may be achieved. Exhbossing a pattern may comprise heating a

multicomponent filament web (without undue distortion or collapse of the web) and
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The backing may al so be thernofornmed prior to |l am nation. The | am nation
may be carried out by a variety of nmethods, such as illustrated in Figure
1C. In anot her | am nation process, such as shown in Figure 1D,
a cool pref ormed backi ng nay be used instead of the cast backing

il lustrated ivPoEdrﬁ e 1C, 5 and sufficient tack- bondi ngm

devel oped between e cool backing and the web to all nat e
to be conveyed to the bondi ng oven where durable nelt- bondi ng can be
achi eved. AItéhmmmthqmm&on@mmudephmgmde@wmmmalso above

can be used t t Q nt s 0f m nat e.
I n anot her | am naoﬁgér?ycﬁrggégé]s@%g w%f%?% '?%m% as%%f% Sbhﬁ&] y be 10
posi Honed bels]?ﬂ?:]hmmb rqsmsbo?ma?mﬂlmﬂq[iuﬁorﬂggthkebaﬂdmngumff resy&a?h?by L[le
wei g 0 e nt ac e packing.is sufficient to obtain
t he durabl e né‘?"f'%%‘ggb °s‘r°‘gPat‘i°m§°wE‘ﬂ‘°Bétht}°‘F %‘?&?‘E"‘“‘?‘ﬁé’é B¢ 6A% nat i ons
can be conssdwe%dmb@e@waMnheneedfoaﬁﬂMﬁdmdfmdi&%h ﬁﬁ,dﬁa' red or

f orme

added pressures, but these |anmi nations can also usi ng
conpr essi ve f Jvithoyt undesicer sollapseof the:web staictuse.t o f or m add| tional 15 enbossing

(described herein) g Hn&ﬂémbci‘éﬁoﬁ@né’kﬁcﬁ a pgﬁ%rﬂéc# Wit tﬂﬁ%@é&esarébeﬂ Hotg the

Abrasive Articles sitve es ’can
macr odeni er, rﬂnencltB:tbﬁmnescmbeuﬁlubdmmonpnmothl&pMpmder webs -

thereof. These %I‘tLC| eﬁ ‘?‘ b@F#“F%% bra i ve futt r;g_ 0 hap| ng,
pol i shing, or % m S‘T ?'b? asip pa é'"“fa

Addi ti onal b¢, vmbaﬁhnlagedbhd a&hptﬁxeﬂ&ff&hdiﬂﬁlﬁémpbhetﬁfﬁﬁmbﬁtsmaﬂh& component;
filament ‘! ces mﬂéﬁrow de antislip or friction. Current nethods of

creating an afPh&e ¢ Vel is stifkeastyl dpfarmable futyet hondedt Thigmethod 27, 350,
for exanple, tGioitésahe %eg-&hﬂosﬁﬂg Etbﬁ ﬁ'Bm the we&ﬁﬁ‘ﬁxhtr% &M&% diligd rate weth
hen coati ng

a durabl e binder resin and Is still tacky,
t her eon abrasﬁ'&'@cﬁafwatﬁ@QtlQinGhWh,MewldlmsemmMPaytemspfmg the 25

abrasive or a R foraik ol oughness, .
and func%%l It w&ﬂg‘?glt]ﬁ:a pr'%%gjsdsﬂ ytf)il&csg eir eﬁ#?@gul 8%‘ f or mance
resin syst bﬁrscausatheresulnwﬁbaobeamium‘am mmmmmmmmhﬁm cals that

necessitate adgditi.onal ul itorin nsur e uate cure wit h
oy var on ol eBE BonSheth bt ey oven BR a4 oligias e e slicrn PR BNG! o '
pol [ ution contmpgart mahpﬂﬁzimﬁg)wwme%bfs%hmﬁbﬂan&%ﬁﬁﬁ is¢dole® 8 Mmwigps. The -

t ough, rrultlco nent filamepts ofthis ipvention allow S|rrpI|f|cat|oh.
to the overal ® M@{F‘BM s0\bg formggl by smehossing hondedswehy, - :
- 37- e@ﬂ’@ﬂﬁ‘ Zﬁ&(bﬂ'-bondl oven (in cases where hot bath-bondi

PCT/ US97/ 04549 el i m nation of s(ol vent -coatin te::1 lﬂganﬁ%'sm the

ability tc?Qsdesirable) with W@;%!&Wﬂ which typicallyt willbe chifledl Becavssiofithon even -
of t he need fo‘““mﬁﬁb p@ﬂ&ﬁg{m Q'es%efega?ﬁ'gshlgherthm%e a prebond

resin’ system nust pri or o any adbr asiv er-resin system
The nul ti conpeellapse teinperatore of sedontl bomponentcoftheofifarnents sinibe latiisved s that pr ovi de

® artron] o9, 2" EinbdURISE wiR WeoeSR DN craralierslids Sin'd sdoompished withony | |© 207! Ve

undesired web collapse or distortion. This process patterning would be much more
25 difficult if not impossible with single component fibers that require bonding with an
~ additional bonding agent(s) and web collapse would be a limiting factor.
Foaming Multicomponent Filaments
By dispersing a chemical blowing agent, such as azodicarabonamide, sodium
bicarbonate, or any other suitable gas-generating or foam-inducing agent, physical
30 or chemical, to a composition used to form a component of the macrodenier,

multicomponent filaments of this invention, a foamed or cellular structure can be
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conponent can be granul es of regular or irregular shape, of virtually any
size, and selected froma broad variety of classes of natural or
synt hetic, abrasive, m neral particul ate, such as silicon carbide,

al um num oxi de, cubic boron nitride, ceramc beads or grains such as

Cubitronf[err lve materials, and plastic abrasive grai s wel |
as aggql orrera}t“é‘ggrgﬁédgne or nore ofthese materials. The ulti n&?gmﬁé@“ﬁét he
abrasive article will determne what materials are suitable for second
conponent of impartedthgome bt albefithecnmponérits efitbe filaments, uSechfoaming may be

Diff t t I t bras t t
the 11 anent s BF8 titsef Bt AhoaRBIGRS citend RBh Bl byt 0 ' °°
mul ti corrpo_nentchafa&enmﬁ,uhﬁshpfpréﬁeﬁneﬁ,ldtaymhe;arﬁéleim fromv thetfosmied drhe hi gher
The 11 Paitent s lFmBr-Gont: amsna. Stk BReing mey oo to il Rickoey ot
tacky naturg %@mmﬁmﬁs%&&@ﬂﬁﬁéﬁﬂﬂh&n&sr&%bm%ﬂgmﬁ%& By

sprinkling, dropping, blowing or otherw se coati t he abrasive
particul ates dilements. swwmw@m%ﬂ@mmcmém@mmcemmt t he

Capacity. cr ol i Rl St Tl Sres Yoo SRRSSH il el

adhesi on of rd‘omdeﬁ'qneamhﬁrmedtﬁltsaaborapnmdetopmbtmadalvaﬂlamfaamedoccur.
Enhanced adhes'eﬁg can g‘%ﬁ# \é\ﬁen abrasive mneral particulate is preheated

prior * hot second conponent surface such 't hat
| ocal i zed g¢goling is mnimzed. miﬂm{hgn to higher nelting point
t hernopl astics is especially enhanced 25 reheating, the abrasive

mineral . In additi dHemacrogderier, ?‘P’é‘ﬁ‘?‘ﬁﬁ;‘ﬁ‘ﬁ%‘ @F“Q" r 3¢sb3,of this inventiongpan i cul at es
may al so enhanetafitefione of ﬂfor@ﬁ?@ﬂ%&i ents Giibhig, Sithfa8 Berhogiatieent -

Anot her nethod of coating filanments or vvebs of this invention’s passage of

ei t her t Hidms on &nesht'ghea elpments eandiesoligt ertponens dintkdease ke foamed nt 0 a
fluidized bed r ocess has
the parti cul arﬂgdmt %%W@@%%Fﬁ@gpﬁkﬁ%ﬂgﬁ’@@ﬁ‘g?o r asi ve "

m neral inl® e thelcame obbmtkediigor etk of opéd, @dnwoven weboof themulticsempdnentsi ve -
ngf' cul ates Higtn a&[ﬁ LS b aarg}dactl ar;taorex%(r:&rllgd ag%g 82%?@ dxmAénsnonal

PCT/ US97/ 0454 Qtability to suémhitb.e'l‘hémélﬁ‘-bﬁmﬁleﬁimﬁbﬂlﬁ)hﬂuédi@oﬂentﬂmnﬁS s oo
pol yur et hane or, resol e phenoJic _resin may be_used to further !ock_

the abrasive [PEHis 'EYH“&?%‘*M%MMM&Q‘W excellent self-bondingdn e nt

filament or "‘@b&lﬂﬂbﬁﬁfs%thout the need for additional bonding 2 %ents The b?ndm g dnd! anentary
Structures mul ti conponent nature o anents of this

i nventi on 2y WBWB&MPWMWPMQQ& ﬁlmmmmm when
a1 cheo 07 kPl Blben e o By A Sl 7 ©
4, 634, 485, andftheSirmeniz abtﬁm\themﬂt-homiufytbmperamgd from bot h strai ght
and undul ating or iﬂLoru%lh no! regtnc&a % like &5 nqemﬁ’s, Better Snaf\x@gemna);[ lpeeachieved
between similar materials, that is, when the laminated backing is comprised of the
25 same materials as the second component of the multicomponent filament of this
invention. Hence, a preferred backing is one comprised of at least one or more of
the same polymeric materials as are present in the second or thermal bonding
component of the filament. Such backings may include these same materials at
different concentrations than in the second component of the filament.
30 In this regard, blends comprised of 5 to 75 wt % of the foregoing KRATON
G 1657 block copolymer with 95 to 25 wt % of a thermoplastic polymer are
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10 undul ating or spiraling, hot, extruded, mnulticonmponent filanments contact
adj acent straight filanments and then are quenched in a cooling bath
to retain the shape of the so-formed filanentary structure. The

mul ti conponent nature of the filanents provi des an unexpect ed

advant age by_allowing first conponent thereof to provide a structural
role in supp Whe shape ofthe web of such filanents inPgF’Pﬁ%fo"%@post-
15 formation nelt-bonding step or by utilizing the above-descri bed Hot
Quench Bath suitablerin the formatibh ofd bdcking fieanhtting. Theymaplitic pelyvaers puiabless st eps.

L b 8 bt T S8 e SRt ¥ © ©

Fire Retar dangéthacrylate with a zinc ésuntéich, FINAD5126 efylefd-propfitie RpSiykyes may be
i ncorporated or dispersed in 20 the filanments of this invention. Exanples

of such addi t Eseosengt 3445 nolypronylene, EMAC\SR2220 ethylene methyl asrdate ani ne
phosphat es, a|cgk;g' t i | ogenat ed
substa_nces,s sodl I ig‘gr %Leg{ls:mg%%aw nes&ﬁdmwhenmﬁiég%&i% €. ouch

addi ti ves can ctmpdieatid achulicompbinnt filameatcomptisedtdf thersamb amterials. Other pr ecur sor

of conponents .and/ar, (b) of the fil nts,of. this invention qr can be
25 added to F%@‘ﬁ@ls'f'?atfﬁéf%&?g’rci?%’gclﬁélﬁnﬁ"’é?ﬂﬂmpgﬁ%e&&y%%@are t hem
Preferably  acetdté/édpostitr (¢.5.CSAT 1641 Snatérial) by Rsélf@cblénded with efylghglancy to
filaments of this invenfion i ncorporated only in a first

are
conponent whi BFPPYisRR.CapRlymsE (8- JNAQ5 29 Ayatesial.cethylene propylepseopgbmencs t he
materi al - ajg pog! hIb? SEediE (ﬁwﬁég ) conponent
sheat h-core fltﬁ)élaml&s/gﬂggﬂégﬂ{aﬂggr por’gtth?lhlg&{‘ﬁtga@fﬁg%t ar gﬁ;[npg tive 30
in the core ofznpgeoyntérioméeg., SURE.YIN:1702(matetiaDganciotinthene methybdcrylate sheat h;

second c a AN . r L&in It<bonded 
structure, r e?}%ﬁ}@&? Ee.g., ElglAtd]gﬁ ﬁﬂ)emggﬁﬁ)b 'f‘ﬂegey m&’tfem{li‘| ite e?p%giaﬁy usgﬁl['aisg_ , .
WD 98/ 23800 backings in matting comprised of multicomponent melt bondable filaments wherein

PCT/ US97/ 0454 unconpr g sgd ven i f hi gh, a nt..ofthe fire

ret ar dant addﬁ\eisﬁcémﬁgmﬂg ; %ﬁ“mm%i)ﬁ&m@ah‘m&rdrt@t e&f‘ﬁk‘ﬂ%ﬁ‘ffaddi tive
used for 115 swhereilQbeseddtll-doffpondi® bbthprise€d BI8tk édpolyther blendeld Mithrddor at ed . wi-| |
depend upon the particul ar filanment to be nade fire retardant, the

parti cul ar th@\mhagw@mmﬁ@embeémwmw Seme preferred pe made of - the
filament. 5 cdauuphidhd of beedtdd ihi Lt ve, -such as
magnesi um hyd‘r:oxi_de_, h%m I@&mﬂggﬂlo tolﬁlzlt({)eqzv,v{a@gp%ﬂ%é‘é,qﬂ ased on the total
wei ght of t hecqmbirations ofimaterialsorapriesent/both a backingdnateriak anst s melt boridable t i onal | y

Zte?terecr:i’ n:g ﬁ?ﬁ%ﬁﬁ%‘ﬁb&%&&%ﬁwr the filanent fire retardant as |

MATERI ALS 20 KRAStiNan6theOpréferred badking is srecemprisidgpfatblend of 10 toc7O0MIGK
SRS MR PN —————— Y R
“derived from equally large amounts of butene and propylene and a small amount of :
ethylene with 90 to 30 wt % isotactic polypropylene. The above mentioned
Vestoplast™ 750 ethylene-propylene-butene terpolymer is a suitable component for
25 usein this aspect of the invention.
The backing may be embossed, prior to lamination, with a secondary
pattern. For example, raised pegs or projections may be added to impart a texture
or frictional aspect to the backing or the backing may be embossed as a result of a
pattern transferred from a supporting carrier web, for example, a metal grid or
30 mesh, that carries the backing and web through a melt-bonding oven to produce a
backed web as described hereinabove and shown in Figure 23.
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(SEB) and 70 wt% tri bl ock pol yner of polystyrene-ethyl ene-

but yl ene- pol ystyrene (SEBS) avail able from Shell Chem cal 15

Conpany, Houston, Texas. AT 1841 is the trade
designation for an ethylene vinyl acetate (EVA)

copol ymer avgj 9%%®Pfrom AT Pl astics, Inc. of Charlotte, :No

Carol i na. ZOWd STAFLEX 671-N is the trade designati oni’%’rus%mémyl ene

propyl ene vinyl acetate . terpol ymer avail abl e
from Advanced El astThedackygsmaynalsodfe tistrmoformed prior to lamination. The lamination Loui s,

M ssouri - 25 o EXRELL ARl b ity of b bl & fhfliah WpAgHc! 07 an aci d

nodi fi ed ethylefe vin gbl ymer
avai | abl e from E. | .In ndthertantinatisa process, such ¥¥ shownds Bigure 1D, a cool

Del awar e. MAG .SP. .2220 . Is. t trade desjgnation, for_ethylene
met hyl acryl at‘geg barking may be used instead °’htﬁ"' m?ga"]“"g ‘ll“%‘ﬁ‘?}ﬁ‘h indiiguge 16.om

Chevron Chesi Gali stifibiemtiok- Bondiiliah 88 devERpebbetween the Bo0NBackingAnd g2 s the
trade designation for an acid nodified ethyl ene vinyl acetate

pol ymer avai | tbeomilenthe lxmingig tobe canugyeditaride bondiag ovan|vhereriuoable meit-
Del aware. 35 yﬂogcrl]igg é%@&%?/f#é?ed Alternatively, tl{eq-létrtﬁxehél?gfth g?c?c'e%o@rl‘?}%%iggq for an

et hyl ene- prop ally
avai | abl e fr orabsvexzan®e bisedrtd d@hablyineittboid nuiticpmpénent filaments of the laminate.
Schaunmburg, 1111 noigs. 0, SURLYN 1702 i s the trade designation
for an ethyl nethadP 4 °§l’5'3’ﬂﬂ5'l°§’mes”apm&medthm?&asmg““%ggm“ygﬁl ended
Wi th a zi ngo cgissiticiiedbelonotieweb just prior & the nithttonlihg 6vén, Whereby the weight

DuPont de Nem)li,rs of W/I m ngton, Del]aware,, . .

- 40- of the wgb in gonsags tﬁebacllungxs sufficient to obtain the durable melt-bond

PCT/ US97/ 0454%f the web-babking fathinate. These laminhtfors 38n bd @AGidEed i Anibant f OF

i sotactic polypropyl ene commercially L avai l abl e
from Exxon Chdaminationwithourany yndesised:ercddediprassures, but these laminations can also

PROCEDURES .. be formed using compressive forces to deform hot webs so as to form additional

15 embossing (described herein) in combination with laminating process. :

_ Abrasive Articles .

Abrasive articles can be made using the macrodenier, multicomponent
filaments of this invention or webs thereof. These articles can be used for abrasive -
cutting or shaping, polishing, or cleaning of metals, wood, plastics, and the like.

20 Additionally, coating abrasive particulate or grains on the multicomponent filament
surfaces can provide antislip or friction. Current methods of creating an abrasive
article as taught in U.S. Patent No. 4,227,350, for example, typically rely on first
coating a suitable substrate with a durable binder resin and, while it is still tacky,
then coating thereon abrasive particles or other materials, and finally curing the

25 abrasive or antislip composite structure to achieve durability, toughness, and
functionality. Such a process typically requires high performance resin systems that
contain solvents and other hazardous chemicals that necessitate additional careful

* monitoring to ensure adequate cure with minimization of residual ingredients as
well as sophisticated pollution control schemes to control harmful solvent

30 emissions. The tough, multicomponent filaments of this invention allow

simplification to the overall abrasive- or particle-holding binder systems by
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5 Procedure A: Sanple Preparation Films were prepared by
extruding nolten material through a filmdye approxi mately ten inches
(25.4 cm) in width. The nolten material was picked up fromthe
extruder by a quenching roll with cooling water circulating therethrough

The cool ed fi &gﬁ%e wound up and allowed to equilibrate a |

condi tions % or na m ni mum of 24 hours. Resulting film th@&%ﬁ@&”were
between 01 inch (.0254 cm and .03 inch (.0762 cm. Strips of the
filmwere cut elimingtienefselventraeating tschniques, the ability toywse 10% bolids gysgemsir) . Pai r s

of these fil i : ' . and pl aced
on & convent | eyl 3 fisaion e e ol i Adtond EndRPRRIEY i the capes
Bet ween each [ydiere ayprelbdndresit systemamist bd usedrpriart toiapyp abrasivebindebtesinsepar at or  was
inserted at 1 ne end.lﬁThe se§ at or \?ﬁ-ﬁ chosen for, ilts nop- bondi ng
properties wi e e MUIHEOMpANE @mwlfs SUYEtigR canmpitangously providesi s, The
separator f3| iondifgatidethake coat"eqapAbiity."Maftridls SuitaBleToPthe dbrsied patrtiufate 5- 1 €M
and was typically less than .0 inch | {'gha;las cm thick. A brass plate
ar e,

0
wei ghi ng appr GMPefet gan e granles of regularpr ef xiswellyany sizeaolk x 8 inch
by .024 inch ectedFrath Qiri& . wo film
strips with tﬁg separ atagfdﬁgt ri pﬁ%&‘éﬁ%ﬁg{s@é’ﬂ@ﬁ&} gﬁ%’%‘%&é‘g%@‘é&%ﬁs and
brass pl at e wosdicyatgcach assilicon carbide, dlunsinurg ositde, cobie bommaittidg cedmicor 5

m nutes at 30 r . Q). After. 5 mnutes the cqonposite wés
removed from t%%%rsg%/ n 55‘6&"&&%%%‘0 P'S"l’?g?ﬂa%prkﬁﬁmve i ent
condi ti ons10 Thewell af dgglometdtes df oAS6r MbrBof thesmaterials. Thé GltinAteause 8P ed from

t he cooking sheet. and .a .b.inch .27 C wide strjp was, 25 cut along the
| ength of 'thegfrﬁ%YerﬂP?l?Wﬂgm@ } e 6?f°l§§'éﬂﬁerf°f§?e°n4femmnentof bondi ng

test . descri bethefimiiidofponent filameht STaGhHrficle: Ther mal Bonding Test -
Sanpl es prepared according to the above Procedure A were used to 30

“eval uate the abil i Pijiepmt mgthodsafapplying or poating thejabrasive partiewlateran bytobond t o one

~another. thEHanSRRr ¥ : 1Jeﬁtﬁén g%pﬁt‘w : t filnms.
The sanple conpr i srecfg% %%m'?\k% t erctrifgpﬁpgﬁgb% ed stri p@%@n one end
of the bonk¥ednatuneiofthe filaments of this invention, the higher melting point first component: - 41- - .

VO 98/ 23800 o . . .
PCT/ US97/ 04548ereof allows structura! integrity of the filaments pehils allowing second pompaneat,,
- material s whetoaretaindtsthopascky aatuteewhen the filements are hedtedlin a HistSkonding svie’ €

positioned ingthe.tensi,on ja of a tensile test|n . hachj ne.
" (comerci al | yByi%Tr*‘g'fﬁ’ g’ﬁ?ﬂ’(ﬁ'&vﬁ?‘ﬁ@gﬁa m@%‘*‘%&mwla?‘@%dél

nunber T30- 88thé hbt, tacky huthab@of the flailms, WS pPituldtey il adierOid s8bh Hipfatd)
Carolina).,. 5  The instrument was set to provide a |aw head speed of 10

i nches per?®ni Repeading on the heat capagity crystallinity.cand meltingpait phsedend il ns i n each
sanpl e were pednigatlerdPithbsidn SFFbSH Femperature or cool abrasive particulates can occur. :
Enhanced adhesion can occur when abrasive mineral particulate is preheated prior
to dropping onto the hot second component surface such that localized cooling is
minimized. Adhesion to higher melting point thermoplastics is especially enhanced
25 by preheating the abrasive mineral. In addition, surface treatments of the abrasive
particulates may also enhance adhesion, for example, by a silane surface treatment.
Another method of coating filaments or webs of this invention is passage of either
the filaments or previously prebonded webs thereof into a fluidized bed of heated
abrasive mineral particulate. This process has the particular advantage of more
30 forcefully pushing the hot abrasive mineral into heated second component. After
cooling, the abrasive particulates are adhered onto and into second component. A
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anot her, and the average separation force was neasured when the jaw head
separation was between one inch (2.54 cm and 6 inches (15.24 cm. The
separation force is reported in pounds-force (I bsF) and Newtons (N). 10

EXAMPLES The foll owi ng exanples are nmeant to be illustrative of.
this inventi%% obj ects and advant ages t hereof, andrﬁ,@g{g%& t be
construed as 11 g the scope of this invention. The

val ues given in these exanples are generally aver age val ues except

wher e ot her wi dgrtheosieeicoafl &f sulfatdenesia, suclnath iynvethatteior cesBlephpriodie redinand B

Sanpl es conpri of t et. fo i.n, T e prepared
according to t"%é'%g 3 B’Pr}glﬁﬁ{"&?h?@gfg?&gﬂﬁ?‘g“ﬁmaﬁﬁs‘f@?mgﬁ’accord| ng to the
Preparative Phautticdmponent filkinentormebetheredf. Exanpl e | unexpectedly showed a

synergy in thermal bondi ng when glgggar edéo the i ndi vi dual corrponent filns
of 20 Conparative Exanples A an

Tabl e 2 5 The multicoﬁ%&?@ﬁt%ature ofthemﬁﬁb? thi¥ Inventi aliq)l?e' '
Bondi ng 5% eth Iene!-wen on may F (22.2 N)

propyl ene copgdwtgggqusw]usedtoenhanoebondmgwhenam cles or webs in tigdfoim of: k

gggg: %ger [ errklamentaxystructures, forexmn%]e E(genéaﬂ)&opg\félbngs I‘%enpi‘lloene : no C

Ex B bl ocK4,63b205 (Welygan et_), 4,6314 ,388) dnd14,384,022 (Fowler) arefabncatédﬁ-d?hNA 95129
copol yner. G 1657_bl ock co etr'rar

- 42- both %g%ng g%&atmg or s;mgl\I filaments. Bonding oceurs

PCT/ US97/ 0¥t549ndulatE &£ het, @tfided MificdhipofentiRifiehts Sofact Adjalent

Sanpl es conpri se he naterlals set forth_in Table 3 were prepared
according to Fmgﬁ Bad Hen are quenshed o fogli WW%‘E@W%%@BR%QTO the -

Preparative PgQesried glaﬁemg;g%"ﬁa{ml %e%ﬁﬁﬁ%e |n g,gﬁ St showed a 5

synergy in thermal bondi ng when conpare conponent filns
of provides an unexpected advantage by allowing first component thereof to provide a :

structural role in supporting the shape of the web of such filaments in either a post- .
15 * formation meit-bonding step or by utilizing the above-described Hot Quench Bath
- Process without the need for any additional process steps. In this fashion a tough;
durable web of filamentary structure of multicomponent filaments can be prepared.
Fire Retardancy
As mentioned, fire retardant additives may be incorporated or dispersed in
20 the filaments of this invention. Examples of such additives are ammonium
polyphosphate, ethylenediamine phosphates, alumina trihydrate, gypsum, red
phosphorus, halogenated substances, sodium bicarbonate, and magnesium
hydroxide. Such additives can be blended with the particulate thermoplastic
precursor of components (a) and/or (b) of the filaments of this invention or can be
25 added to the melts thereof in the melt extruders used to prepare them. Preferably
such additives, where used to impart fire retardancy to filaments of this invention,
are incorporated only in a first component which does not have an external surface
that defines the material-air boundary of the filaments such as the core of
bicomponent sheath-core filaments. By so-incorporating the fire retardant additive
30 in the core of the filament, the melt-bonding capability of the sheath, second
component, and thus the durability of the resulting melt-bonded structure, remain
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Conpar ati ve Exanples B and C

Table 3 Sanmpl e Conposi tion Ther mal
Bondi ng Ex. 2 75% EVA[ err] 3.5 I bsF (15.6
N) 25% bl ock copol yner[err]

C Ex C EVA 2.5 I bsF (11. 1N C.
Ex B bl o&?%@ﬁwymer no bondi ng PCT/URY0432 1

et hyl ene vinyl acetate copol yner 2. KRATON G 1657 bl ock
copol yner 10 uncomprsmized, @veh ifln Highanpantaf thedirératnidne additiverigluidd. The

Sampl es conprised of the naterials s farth in T e 4 were epar ed

according to tPaeicylap e W@ﬁ%aéﬂﬁt‘V%“qgﬁ%‘l'éﬁﬁ plérpg\seaq?g%eegq%xat %?E'(?Bftaﬁ’ﬁg to the
Preparative Prigeathiited Rill dependuipdh tiRpatticulax Ak t6 bb iRdPReradidinstheved a 15
synergy in thermal bondi ng when conpared to the individual conmponent fil ns
of Conparpatticyler the asticsghegenf, and the application to be made of the filament. -

Tabl e 4 £ s | : s shher mal
Bondi ng 5 Generally, the mmﬁ@ﬂrgm%%idelt % neatﬁh{ggr;esyﬁugthgdmmd%\g{ﬁ& 0 | bsF
(W Zn ‘count er iber10)o 40 w%lor inots} basetlon the total weight of the fire retardant additive 25% bl ock
gggg: %ger Lerr ]and filament or, functionally s%tetEX an algom?té%h?lgﬁ%) gﬁﬁ&ytilg hﬁmve\ﬁ/tzﬁ}e nho . C
Ex B bl qetérdamts deeRiined by ASTM [P285Y-T6) 1.: SURLYN
1702 copol yner 2. KRATON G 1657 bl ock copol yner 20

A series of sanples were prepared to determ ne whet her bl ending a bl ock
copol ynmer ¢&RATON G 1657) with vari qaATRRIA®®r materials provided enhanced
bonding to dissimlar material s. -

-43- KRATQX G152 3808 the trade designation for a block copolymer comprising a blend

PCT/ US97/ 04549 Exanpl e of 38 mifs dibleghpolymer ef lene butylene  Fj | m

| ami nates were prepared accoEBHnd {78 wi’s tribleglo palynmer .
: butylene-polystyrene (SEBS) available from Shell Chemical

15 Company, Houston, Texas. _
AT 1841_ | _ is the trade designation for an cthylene vinyl acetate (EVA)
" copolymer available from AT Plastics, Inc. of Charlotte, North
20

VISTAFLEX 671-N ~ is the trade designation for a ethylenc propylene vinyl acetate -~ -
: terpolymer available from Advanced Elastomer Systems of St.
Louis, Missouri.

25 BYNEL 3101 is the trade designation for an acid modified cthylene vinyl acetate
polymer available from E.I. DuPont de Nemours of Wilmington,
Delaware.

EMAC SP 2220 is the trade designation for ethylene methyl acrylate copolymer
30 available from Chevron Chemical Company, of Houston, Texas.

BYNEL CXA 2022 is the trade designation for an acid modified ethylene vinyl acetate
polymer available from E.I. DuPont Day Nemours, of Wilmington,

' Delaware.
35
FINA 95129 is the trade designation for an ethylene-propylene copolymer
commercially available from Fina Qil and Chemical Company of
Schaumburg, Illinois.
40 SURLYN 1702 is the trade designation for an ethyl methacrylate copolymer

blended with a zinc counterion commercially available from E.I.
DuPont de Nemours of Wilmington, Delaware.
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eval uated for thermal bonding according to the Procedure B. Exanple 4
conpri sed a lamnate of (1) 75% EVA (AT 1841 copol yner) blended with
25% bl ock 5 copol yner (KRATON G 1657 material) and bonded to (2) a blend
75% i sotactic pol ypropyl ene (PP 3445 material) blended with 25% bl ock

copol ymer ( T G 1657 material). Conparative Exanpl rised a
| am nat e of K%O@M (AT 1841 copol yner) bonded to a f?F&Jg*’ sane
bl end of polypropylene and bl ock copol ymer. Thermal bondi ng of Exanple

4 was 2.32 |bPPI436. 3 N) ands the G&tle Hasighitivh fdr dsothctid)pofypropylone pantiniérdialle

i ndi cating enhance bonding fayailablaoin/Egxn Chémical CompangiopHeustbn, Texas. Exarrpl e 5
and Conparative Exanple F Filmlam nates were prepared
according to the above Pr ocedure A BROCEDURESval uat ed for thernal bonding

accordi ng Eéo i, ol ecgjre Ie 5 conprised 15 a lam nate of (1) 75%
EVA (AT 18 %8h 25% bl ock copol ymer (KRATON G
1657 material) anthﬁmdadpi@afeabyademmﬂélteﬁWerﬁlM&%ﬁQﬁkndye pr0py| ene
copol yner (FINA 953129 mater al(%%ﬁmnparélé‘l ve conpri sed

| ami nate of 18PMSRWAteli¢n ing ) e bahawlt%matemvmsmkﬂw sane

et hyl ene- pr opgbfitfe HARBEIUTR h 38 I bsF 20
(10.6N) with no thernal bondql%c or the ‘s“?r%peﬁbm% rrparatlve rrglf'

indicating  The eonledfilms wsredwoundupand altowst ¢ equilibrate atqrhbiens conditions Exanpl e 6

d Co I
g(r:]cor dlrrﬁgrto t‘ﬁe%ﬁ%}\;‘e roc ho O geﬂnmﬁudﬂ"tﬁh&%\g;alr&%ge&awm%ﬁofﬂgfﬁéﬁ%gbondi ng

according to cm)ea:ﬁrOil:mdhl(97&cn5x8niﬁs®fﬂleﬁhﬂmer$adt&&eas&rdﬂ eh@tieens)f (1) 75%
et hyl ene net hyl ,ac e e oI MAC .2220 ter,ial bl ended with
25% bl ock cop%f?ﬂﬂ?ﬂ%ﬁﬂ?b%p ?tPB’f‘}’erﬁg'?F S’Bﬂﬂ@gﬂ‘g%‘%‘m ther 5 fi|m
of 100% et hyl ameplmowheamﬁméam &éa%hri%srshéﬂ doating), Conparative
Exanple G corrBrl sed a | am pate of 10 % et hyl net hacryl ate co ol ymer

bonded to a f F‘?ﬂesweﬁchamsaﬁ@mahplmﬁéihmm a sitable sepagater wasinsertadiat 30
bondi ng of15ExaEind. Qh!\@e’iaa‘%:o?r%vdstaﬁfsex(ﬂx?én&\‘)-bm eﬂ}ﬁp&mﬁr lmbond for the

sanpl e of Conparative Exanple I ndi cat1 ng ance bon | ng for the
bl end of Exanpptendswnthmeachoftheﬁlmsmppaxrs Theseparatorﬁlmmeasured =44-.

WD 98/ 23800 '
PCT/ US07/ 04543pProximately.2 inchby 2jnch (31X 31 °m3ta"‘\’/8"‘t§?’8‘r‘r%ﬁly leggthan 005 inch |

| ami nat es wer €013raapahiokl Adeass ﬂlgtegwdighutgrnppmhinmli’anML(Ong) andd
SR pbe o v T DR S N HOREEN AT AT G A

t er pol yner20(" ﬂ{emﬁlnesm sﬂﬂﬁﬁ%s&éa?@ér%!ﬂﬁhéeﬂ'éhﬂﬁ%@twﬂeﬁ hTOHig angk copol ymer
(KRATON G 1657 maLlerlaI and bonded to (2) a filmof 100%

et hyl ene- pro WS IPiased intas eigculatingajr oven and heated for 5 minutes at 305°
F (152°C). After 5 minutes, the composite was removed from the oven and

allowed to cool for 24 hours at ambient conditions. There after, the brass plate and
film were removed from the cooking sheet and a .5 inch (1.27 cm) wide strip was

25 cut along the length of the thermally bonded specimen for use in the thermal
bonding test described herein.

Procedure B: Thermal Bonding Test
Samples prepared according to the above Procedure A were used to

30 evaluate the ability of the materials in the films to thermally bond to one another.
The separator was first removed from between the two films. The sample
comprised the two thermally bonded strips wherein one end of the bonded strips
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material). Conparative Exanple H conprised a | am nate of 100% et hyl ene
propyl ene vinyl acetate terpolyner bonded to a filmof the sane

et hyl ene- propyl ene copol ymer. Thermal bondi ng of Exanple 7 was 1.43

| bsF (6. 36N) vvith no thermal 10 bond for the sanple of Conparative Exanple

H, indicatin e bonding for the bl end of Exanpl €p anpl e
8 and Corrparalve arrple I Filmlam nates were e
according to the above Procedure A and eval uated for thermal bondi ng

according to tln@udndékve'mbp eéen@&fﬁ#ﬁ@wabﬂmats@a!swweﬁwlmludof (1) 75%

EVA (AT 1841 TON G
1657( mat eri al ) E‘gn e ’t %sg%g%E’ﬁhﬁr{%mﬁﬁ%{én?o%wg%ﬂ%mr r (FINA
95129 mat er i althachine (cbaunencially a¥aifsblalundér theotpale \dexignatithd Sifitkch 27, model1657

material). Oo at m nat e 0% EVA |
bonded to a fi %ﬁﬂ%ﬁﬁﬁmm@ “ﬁ%é{"“g‘céﬁﬂ@@ with the
same 20 bl ssckmmhmrwmet&blpadwde wm%dﬁmﬂomeﬁamkﬁeéswas 3.31
| bskF (14.7) and . Iess than 0.5 I b for the sanple of Conparative Exanple

|, indicating SSHPHERigte). °5‘6?|H9Wﬁ’gdﬁhﬂs’¥ﬁ¥>hl§wﬂﬂa“@f°@a¢rﬂa§f@mone Exanpl e
9 and Conpar atgn@e-5a' Mk Svela separation for g&d ’%ﬁﬁﬂfh eatarepar ed
B O oS B VAl Ut o

according to the above Proce ermal bondi ng
according to tmmmbmemomwMIZé4@nﬂm¢ﬂmm05 24cm)|'ﬁra nate of (1)

75% et hyl ene 0 materi al ) bl ended
w th 25% bl ock opo %ﬁism %@"ﬁgﬁg{) ?‘?“B’gﬂﬁéﬁ) to (2) 75%

et hyl ene- pl®pyl ene copol yner (Fl NA OBXAMPIESeri al ) bl ended wth 25%

bl ock copol yner ( TON G, 1657 rial ar ativ anple J 30
conprised a | ani naE@ %ﬂ°mm FrE\eﬂéé‘P?? Srag¥e, B'SE'IY""&'%?‘% of the =
same et N\bRBIg aid KVAhEES tHéPéBi" dhBBhould £t B8 doMkrubd A inifiAl e BLoPE §g

copol ynmer materi al .
VO 98/ 23800  this invention. The measurement values given in these examples are generally

PCT/ US97/ 0454%v%a§evalulﬂéfcgﬁt'wm&hf}%s%;m%a”p' e 9 was 2.89 | bsF (12. 8 N).

and about 2.0 sarrp ar at ive Exanple J, indicating
enhance bohvi Examhp tive 3 Exanpl e 10 and

Conpar at i ve Exanpl repared according t.o
t he above Pr ocedurg"ﬁ’lgﬁ%?mp"sed°ft§$§f%a$qeg%ﬁ%ﬁ%mfz%ﬁﬁoﬁ cording to
the Procedure a&or&ugaxmheabh@e Preparativerocetiak maﬁcamemmoﬁing(tb)the? 5% et hyl ene

propyl ene vin ac L Fl ex ter| al)
bl ended wi t h %ﬁ%ﬁwm&#@mlﬁe fl“‘i’t"e‘s )l bonded to"
(2) 75% et hyl W@Weomw to%é%ﬁwi&al Ry hé:ﬁh)m@&fended Wi th
25% bl ock cop%oy (KRATON G 1657 material). R
mparatxve Examples A and B.
Table 2
Sample Composition Thermal
Bonding
Ex. 1 75% ethylene- 51bsF (22.2 N)
propylene copolymer’
25% block copolymer?
C.Ex. A ethylene- propylene no bonding
copolymer
. C.ExB block copolymer no bonding

1. FINA 95129 copolymer.
2 KRATON G 1657 block copolymer.
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Conpar ati ve Exanple K conprised a | am nate of 100% et hyl ene propyl ene vi nyl
acetate terpolyner to a filmof the sane ethyl ene-propyl ene copol yner

bl ended with t he sane bl ock copol yner material. Thernmal bondi ng of
Exanpl e 10 was 1.69 | bsF (7.15 N with no bonding for the sanple of
Conparative K, indicating 15 enhance bonding for t f
Exanpl e 10. m@%rrpl e 11 and Conparative Exanple L p&'%g‘%%"?m

| am nat es were preared accordl ng to the above Procedure A and )

eval uat ed for EXampitas ang Aty amplesBeard €he Procedure B. Exanple 11

Counterion 20" (St %é%'*' féﬁ%ﬁ%ﬂﬂ%g&%‘"%&%bfé“%??z%'gpe‘ésﬁ%ém (KRATON

G 1657 rmacaoridmg)oﬂmmummepa(ﬂix/erfhﬁﬂmmdndmtdiacccyﬂmgmﬂmh Zinc as a
counterion RL N copo atlv Exa [of0) r| sed a

| am nate of 1 35? d‘ﬁgyﬁ\ﬁ PC@% %H % 2to0 a second
filmof thess imthermalbonamgM%vdraﬁaﬁemms&mﬁaualmmtﬂ&eﬁf ng of .
Exanple 11 was_1.99 | bsF (8.85 25 wth no bonding for the sanple of
Conpar ati ve ExXeqfpesmtive ExsmplesB enhance bondi ng for the blend of
Exanmple 11. Exanpl e 12 and Corrpar# Exanple M Film

| am nates were prepared according to the above Procedure A and

eval uated for thernal tSintbwg accﬂodipaﬁu‘bﬁ t he] Pr orsehmak B. | Exanpl e 12 30
conprised a lamnate pf (1) 45% aci d nodifi ed et hyBsidng/i Nny| acetate
55(33’]%5’1—\5'

pol yner ( BYNEL ES0Z2 |[COPOT Y39 EV AT €N0E03 W] ) bck copol ymer
gg}:\)@ggaloG 25% block copolymer” - 46-

PCT/ US97/ 04549 -%‘%guqteu 'bﬁg‘EYA ter—t 2§lbs§',(1111\{) | nethacrylate
wWith Zinc as a counte ehe v VTR meATAACAW AL [ive Exanple M
conprised a | am nate of, %@%,657 ,J,k Tl SANE  aci d nodified et hyl ene vi nyl
acetate pol§ner to a second film of t he same SURLYN copol ynmer. Ther nmal
bondi ng of Ex@gi_ngleBlnd@mmﬁVe_Emmmaﬂd DbsF 5 (25.4 N and 3.4 | bsF

(15.1N) for the sa of Co i ve Exanpl.e M I ndi cat | ng enhance
bondi ng for the bI %ﬂ'ﬁ%a‘éta& materl sg&@(ﬁ‘rfﬂFé”iﬁ%"’éBﬂﬁAar ative °
Exanpl e N _accordmgtoﬁéhﬁ&vb??épﬁﬁh@&PtW@édﬁr@Aer@ﬂdﬁ@&ﬂﬁ 13%hd O the above.
Procedure A and . evalyuated_for thernmal bonding according to the

Procedure B. - tye Brpcedure B, Fhe samples ot ﬁé?ﬁ‘ﬂ&?é“%’ﬂ vshpvgdad nodi fied
et hyl ene visyl Iﬂﬁﬁnﬁﬂlbiﬂmﬁgwhenc &%l% @7ended W t h
25% bl ock copol yner (KRATON G 7 rrat eri aI ) bond g és 5% et hyl
met hacryl at e MWYEEWWMQH on ( SURLYN copol yner) bl ended ‘wi th

25% bl ock copol yner (KRATON G 1657 TabiiBf €rial). Conparative Exanple N
conprised a lamnate of 100% ofthe same acl d

Sample Composition Thermal
Bondin

Ex. 3 75% ethyl methacrylate 2.5-3.0 IbsF
(w/ Zn counterion') (11.1-13.3 N)

25% block copolymer”
C. Ex. D | ethyl methacrylate w/ Zn no bonding
counterion
C.ExB block copolymer no bonding

1. SURLYN 1702 copolymer
2. KRATON G 1657 block copolymer
20

A series of samples were prepared to determine whether blending a block
copolymer (KRATON G 1657) with various polymer materials provided enhanced
bonding to dissimilar materials.
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15 nodified ethylene vinyl acetate bonded to a filmof 75% et hyl

met hacrylate with Zinc as a counterion (SURLYN copolyner) blended with
25% bl ock copol yner (KRATON G 1657 material).. Thernmal bondi ng of
Exanpl e 13 was greater than 5.25 I bsF (23.3 N) and 4.55 | bsF (20.2N)

for the sarrpg%%%;zg(@grrpar ative Exanple N, indicating en %I ng
for the blen nple 13. 20 Exanple 14 and Conparative
Filmlan nates were prepared accordl ng to the above Procedure A and

] l A -~ n

eval uat ed f or Exdmplek grgfivedixampledy t o t he Procedure B Exanpl e 14

(BYREL CXA 2022 b B o 8 e R ) SRS ABRATON G 25
1657 mat eri al gvahmeeddor thernfaPhontig Yeevirding ftke FRrickdtre BC ﬂ?.xhtaple 4(b6ﬁ|phséﬂ\9r (EMAC
of the o slmuas of Gy ESUCUAT AT sapvg blsobR ROAMOR o a 11 Imof
| baF (5. 47 N e B e B B e at  ve

Exanpl e O, i neolmropylenedP 3¢tSemaerialiended with 356% tieckisopolymert(KRATGN ¢ 14,

b/ Uso7/ 04545 lﬁw‘“%ﬁ/ﬁx&?epmpﬁ" s Fyample E comprised 3 laminate 0f 100% EVA Film
eval uat o0 ?ﬁ?em?ﬁmmg? o ho Beaar gt Lo the. e R e & 15
g\c/)?rplrjl sed a | YRf q?ﬁ’tpgi nﬁ,‘#ﬂ%} %‘:E‘ %@W%géﬁ%{lsgﬁglgﬁ?@erpol ymer

5 ("Vi staﬁloexlbslﬁ(mﬂ)fdwon%ﬂlaﬁﬁnqnqa&mgenmaewnem €6t thé Blend’170 bl ock :
copol yrer (KRATON G 1657 material) bonded to (2) 100% et hyl ene net hyl

acryl ate Exainplg 4ner (EMAC SP 2220 material). Conparative Exanple ‘P
conprised a %gmﬂ@m%ﬂﬁfmﬂg@%ﬁ]eyhe sane et hyl ene propylene vinyl
acetate terpolyner 'l mof the sane ethyl nethacryl ate.
Thermal bondi ng ofFildamisates werepreparedygcarding ke abevedBocgiureAlandess t han 1.0
for the bl endtaiaick Pt bt ibhing o the ookl 87 EXBIF S B feg? O '
Fil m | am A4t eslaminate qfl(b)pzsr/eavaqm mmgopoiymdr)ablemmmtﬁmmﬂuﬂe A and . -
~eval vuated for_thernma cordi P ur Ie 16 15
conpri sed a | SORP ﬁ%@%%@ﬂ%}?’@b&“g%ﬁéﬁ@gﬁ%ﬁé@ &sr pol yrrer
("Vi staFl ex" grogylédecBpctier 95 EOGnatérial). TofipalativkELdMPd B 86hpriskATON. G -
.1657. materi al ondogd tO,Eé/ 75% et hyl ene nethyl acryl ate copol ymer (EMAC
s 2220 '%‘HQ"@% 190% ESHEAT d#41ropalymen) ended 4o filypf the sameTON' G 1657 °
material).  ethylene-propylene copolymer. Thermal bonding of Example 5 was 2.38 IbsF

20 (10.6N) with no thermal bond for the sample of Comparative Example F, indicating

enhance bonding for the blend of Example 5.

Example 6 and Comparative Example G

Film laminates were prepared according to the above Procedure A and

evaluated for thermal bonding according to the Procedure B. Example 6 comprised
25 alaminate of (1) 75% ethylene methyl acrylate copolymer (EMAC 2220 material)

blended with 25% block copolymer (KRATON G 1657 material) and bonded to (2)

a film of 100% ethylene-propylene copolymer (FINA 95129 material).

Comparative Example G comprised a laminate of 100% ethyl methacrylate

copolymer bonded to a film of the same ethylene-propylene copolymer. Thermal
30 bonding of Example 6 was 2.21 IbsF (9.83 N) with no thermal bond for the sample

of Comparative Example G, indicating enhance bonding for the blend of Example 6.



Conparative Exanple Q conprised a | am nate of 100% of the sane ethyl ene 20
propyl ene vinyl acetate terpolyner bonded to a film 75% et hyl ene net hyl

acryl ate copol ymer (EMAC SP 2220 material) blended with 25% bl ock
copol yrner (KRATON G 1657 material). Thermal bondi ng of Exanple 16 was
2.17 | bsF ( N) and 1.35 | bsF (6.0N) for the sarrpl % ative
Exanple Q ngﬁﬁ?%g enhance bonding for the blend of %6 25
Exanpl e 17 and Conparative Exanple R Filmlam nates were

pr epar ed accoMWre A and eval uated for thernal

bondi ng accordi ng rocedure r a |lam nate
of (1) 75% et hyl er#éﬁ'?/f fos T EPL %p"&??fﬁg‘gt?‘ ‘l‘éfff"ge%n}“ﬁh“‘tjeria|)

bl ended with m&umwcma aCdriivig t&m&meﬁxahmebaaﬁ d0 to (2)
i sotactic poly roplene " PP 3445 mater %Oo aatq&_ plIﬁlggR
conprised a I‘h ity %ﬂ@%ﬂ@ﬂ%‘ﬁé’“’é‘ ‘E‘rfglg’\? copol yner
gg?gggoo 5 671-N material) blended with 25% block copolymer (KRAT@& G 1657 material) VO

PCT/ US97/ 04548nd bonded:to @ atﬁlmfdooweﬁxybawmpybnammo (FINARSI22ne. Ther nal

225 ) for t RSN Cortfifaios Buapild ot S1aop@ L 10PARAAE 0 21 (<
bondi ng for tiilﬁpjdélﬁ\&hybicewm%onded tdx flpofithd Sanrerethy@nespeopyleny e Exanpl e

Aand  cvipalimien Thsmtihendas oHATRRy SR CAbbR Db o b

Exanpl e 1&0 bond F6F BRE bantifle 6F Cobipanaive ERimple FDRIRAE eARAcd béHdlitgdoethe 0Pol ymer -
("FI'NA 95129" ° mat eri al ) bI ended wi tl%é 25% blt(k)ﬁglk copol ymer (KRATON G

1657 nmateri all)lenﬂmf@eremple’l to (2) isotactic polypropylene ("PP 3445"

material). 3 Me §OMPrised a lamnate of 100% of the
same et hyl ene-propyrer 0po ponded to a filmof the sane
i sotactic polypr o@M@mﬁm@mmmthnM@ﬂwm&a@1 I'bsF

(5.4 N) and abo rative
St o reyahlaell 56 Ynoralbondig RiroRsite'volthe PScedun Bl 8 LompiiRA" 2 1 VE
Exanpl edlgsamgﬁﬁﬂwfdl)mwmlﬂl h&polymer)blendédlwhhlzémlmwlez }Nere ) i | Lo
prepared accor di roce . val ua or thermal |
bondi ng accor?ﬂpﬂgglebwgﬁggigﬁf@@%ﬁﬂétQQ?L)Q”A’°ﬂ§' PP’E a lamnate
of (1) 75% et PR smm £8l) Blewiel YWith2 564 bibsk er (RALIONRt eri al ) -
bl ended wit hmdgos/oﬂglleock )éog hﬁ ﬂ( %ATO\I G 1657 natogrﬁl al bonded to
@“QWW

(2) isotacti cGR6F7meisrigl)- ple kgomprised p | a‘%%ﬁfﬁlof/v%véxanpl e20 T
conprised a |gxibid % eh%h Adéd copol yner
bonded to t he same flasfg%é%?%c&%gl @ E‘ g‘?ﬁgmtondrﬂﬁmc%&%ganpl e 19
was - 206 bloskreopalymennaterial EMMdeOSExm%’A@SQQI l‘?ﬁg(tﬂﬂ)tandz sanpl e
of Conparati Mi&ss than 0.5 Ib for the sample of Comparative Example I, indicating enhance

bonding for the blend of Example 8.

Example 9 and Comparative Example J

Film laminates were prepared according to the above Procedure A and

25 evaluated for thermal bonding according to the Procedure B. Example 9 comprised
a laminate of (1) 75% ethylene methyl acrylate copolymer (EMAC SP 2220
material) blended with 25% block copolymer (KRATON G 1657 material) bonded
to (2) 75% ethylene-propylene copolymer (FINA 95129 material) blended with
25% block copolymer (KRATON G 1657 material). Comparative Example J

30 comprised a laminate of 100% ethyl methacrylate bonded to a film of the same
ethylene-propylene copolymer blended with the same block copolymer material.
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Exampl e T, indicating enhance bonding for the blend of Exanple 19.
Various alterations and nodifications of this invention wll becone
apparent 25 to those skilled in the art without departing fromthe scope
and spirit of this i nventi on.

-49- . - 50 - onent
filament con{yrqggfzf’fﬁm (a) first component conpri sing syﬁﬁ@% S%Pgst I C
pol yrmer; and (b) second conmponent having a nelting point |ower than

{hat Thermsl bbtding af Evample Dot (1880004 chaid 281 b dorshe
conprising a fJj e r | and a
second synt hetslajt;:13 °ﬁ§@ﬁé‘gﬁé@ﬁ%8%&?%eﬁmmmg for the b*elng 8{ synt hetic
t her nopl ast i ¢ Bxanples, corrpri sing a bl ock copol ynmer of
styrene, ethylgne an 3 | ene wherein the styrene content

i s between ab an arative Exampledt, 1), i ght ; the fil anent
bei ng t oughsand dU'ﬁHJIﬁ:ﬁ&hiw&%Wsﬁabébrd:hﬁtotheaboveProcednreAPﬂﬂr awn state,
having a |inear density greater 200 denier the first

and second corfyainated forthermy °ﬂdm8 accordmgto the %’P%ﬂg‘qﬁr@% of the
ot o i s of (1 70% (RGBS USRI, L1 Secone
boundary of t (EVistaFlext6T1-N material) blended with 25% block copo!ymer (KRATON G
1657 material) bonded to (2) 75% ethylene-propylene copolymer (FINA 95129
10 material) blended with 25% block copolymer (KRATON G 1657 material).
Comparative Example K comprised a laminate of 100% ethylene propylene vinyl
acetate terpolymer to a film of the same ethylene-propylene copolymer blended with -
the same block copolymer material. Thermal bonding of Example 10 was 1.69 IbsF
~ {7.15 N) with no bonding for the sample of Comparative Example K, mdlcatmg
15 enhance bonding for the blend of Example 10.
Example 11 and Comparative Example L
Film laminates were prepared according to the above Procedure A and
evaluated for thermal bonding according to the Procedure B. Example 11
comprised a laminate of (1) 75% ethyl methacrylate with Zinc as a counterion
20 (SURLYN copolymer) blended with 25% block copolymer (KRATON G 1657
material) bonded to (2) 100% ethyl methacrylate with Zinc as a counterion
(SURLYN copolymer). Comparative Example L comprised a laminate of 100% of
the same ethyl methacrylate copolymer to a second film of the same ethyl
methacrylate copolymer. Thermal bonding of Example 11 was 1.99 IbsF (8.85 N)
25 with no bonding for the sample of Comparative Example L, indicating enhance
bonding for the blend of Example 11.
Example 12 and Comparative Example M
Film laminates were prepared according to the above Procedure A and
evaluated for thermal bonding according to the Procedure B. Example 12
30 comprised a laminate of (1) 75% acid modified ethylene vinyl acetate polymer
(BYNEL CXA 2022 copolymer) blended with 25% block copolymer (KRATON G
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2. Mul ti conponent filanment according to claim1, wherein the first and
second conponents are, along the length of the filanent, integral and

i nsepar abl e. 3. Mul ti conponent filament according to claim1l in the
form of sheat h-core biconponent filament, the core being the first

conponent an@,&}a&s@@eath bei ng the second conponent. 4. P%J @Qg‘r@onent
i flionaclli)

filament according to claim1 in the formof side-by-side fi
Mul ti conponent __fil anent accordiqrb?/ to claim 1, wherein the second
(]

conponent has 185hapterig]hbondedito (8} 100%% pthylamethavryiste with Bincasacounterioh t he fir st

conponent . . o =
Mul ti corrponen'Esuﬂmrge?ﬁ?]ym%%cg?ﬂ?ﬁauvet%mmg‘egfi rt]:qomgr’xsed %#%t%g{’ hog' /'f ?fr st and
second conponthetsemp acid modified etbylene inyj ntesate peiynentotaisegond filme gfithe séme 3. 4 MPa,
el ongation gr han, or al to 100%.wor r upt ur r t han or
equal to 1.9 mm‘% Wdﬁﬁ&'ﬁgﬁwgﬁ%‘ﬁ’egﬁ?g?mﬁbﬁeater t han
200 cycl es & o(25.4Mkand3)4! 1bé CYSCIN) fohhie SEApIE6F ﬁBExﬁlﬂﬂeR%m?' ting point
greater than 38[err] C 7. .. Multicomponent filanment according to claiml
wherein the f hending for the blend of Examplg 1%ne bl ended wit h :
smpardtive Exhihpl

et hyl ene- pr opgkfids 19 MECEmEaRRRE EIE K wherein the second synthetic .
t hernopl astic 0 e second conponent conprises material selected fromthe

group consi sting ofilnelaminatasavers preparedhaccording|to theraboes Protednee Aamd/| acet at e
Copol YT WUARHE i B A R Bl Bl o
filament décocainprised olaniimief(1)T55% acid nodified ethglencowhigh aceedé polgwEr | Ses
ettt a1 50! B FNEL R A e SRt Bl Sl DERATB & P! 7
e 1657 material) bonded to (2) 75% ethyl methacrylate with Zinc as a counterion S
(SURLYN copolymer) blended with 25% block copolymer (KRATON G 1657
‘material). Comparative Example N comprised a laminate of 100% of the same acid -
15 . modified ethylene vinyl acetate bonded to a film of 75% ethyl methacrylate with
Zinc as a counterion (SURLYN copolymer) blended with 25% block copolymer
(KRATON G 1657 material).. Thermal bonding of Example 13 was greater than
5.25 IbsF (23.3 N) and 4.55 IbsF (20.2N) for the sample of Comparative Example
N, indicating enhance bonding for the blend of Example 13.
20 Example 14 and Comparative Example O

Film laminates were prepared according to the above Procedure A and

evaluated for thermal bonding according to the Procedure B. Example 14
comprised a laminate of (1) 75% acid modified ethylene vinyl acetate polymer
(BYNEL CXA 2022 copolymer) blended with 25% block copolymer (KRATON G
25 1657 material) bonded to (2) 100% ethylene methyl acrylate copolymer (EMAC SP
2220 material). Comparative Example O comprised a laminate of 100% of the
same acid modified ethylene vinyl acetate bonded to a film of the same ethyl
* methacrylate. Thermal bonding of Example 14 was 1.23 IbsF (5.47 N) with no
observed bonding for the sample of Comparative Example O, indicating enhance
30 bonding for the blend of Example 14,
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copol yner of styrene, ethylene and propyl ene wherein the styrene content is
bet ween about 1 to 20% by wei ght. 9. An abrasive article conprising an
open, nonwoven web of the filanments of claim1l, the filanents being durably
melt bonded to one another at nutual contact points and further conprising
abr asi ve pa1$,§&h bonded to the surfaces of the filanent 9
Matting conp p n open, nonwoven web of thernoplastic, eat -core

bi component fllanents accordlng to claim1 and having a Ilnear density of
500 to 20, O0OExs g atbe Exarmple Pf i | anent s bei ng undrawn, tough and

durably nelt-bond - n anot her nut.ual con S 11. Matting
according to clai ﬁ?% éyer%mx}rfx&?cﬁardggltg% %?‘%dp'ﬁgc I and

- 92 - 12 ma«rmr@emwmmgwcammmammen tExemblaqkl ng conprises
material selected from the COI’ISI actic

pol ypr opy! eneComerspd a faninate,gf (1,756 strylene.prapy E"If?gg%?‘f?%"r YHi th a zinc
Count er | on.5 ef ke RS hERR RIS PR SIS, SBALWpoBRey 01

copol yner. Matting according to claim 12 wherein the backing further

conprises a b(EEATGbkﬁllﬁiﬂemteﬁal)st}ldedm (2x100906 eﬂhﬂmetb!ltﬂwm wherein the
cl 5 m 10 wher Sppieg CURR S22 mebereD CipasE el b LHASERL 1D D
15. Met hod ofantifike 1 00% dfithesaine ethylené bdopylar&vm;ﬂ acdtaté mpb)ymdnib_oitdedet hod
BN A O e T R
10 IbsF (9.85 N) and less than 1.0 for the sample of Comparative Example P,
indicating enhance bonding for the blend of Example 15.
Example 16 and Comparative Example Q
Film laminates were prepared according to the above Procedure A and
evaluated for thermal bonding according to the Procedure B. Example 16
15 . comprised a laminate of (1) 75% ethylene propylene vinyl acetate terpolymer
: (“VistaFlex” 671-N material) blended with 25% block copolymer (KRATON G
1657 material) bonded to (2) 75% ethylene methyl acrylate copolymer (EMAC SP
2220 material) blended with 25% block copolymer (KRATON G 1657 material).
Comparative Example Q comprised a laminate of 100% of the same ethylene

20 propylene vinyl acetate terpolymer bonded to a film 75% ethylene methyl acrylate
copolymer (EMAC SP 2220 material) blended with 25% block copolymer
(KRATON G 1657 material). Thermal bonding of Example 16 was 2.17 IbsF (9.65
N) and 1.35 IbsF (6.0N) for the sample of Comparative Example Q, indicating
enhance bonding for the biend of Example 16.

25 Example 17 and Comparative Example R

Film laminates were prepared according to the above Procedure A and
evaluated for thermal bonding according to the Procedure B. Example 17
comprised a laminate of (1) 75% ethylene vinyl acetate copolymer (“AT 1841”
material) blended with 25% block copolymer (KRATON G 1657 material) bonded

30 to (2) isotactic polypropylene (“PP 3445” material). Comparative Example R
comprised a laminate of 100% of the same ethylene vinyl acetate copolymer bonded
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second conmponent to forma hot, tacky, nolten, nelt-bondabl e,

t hernopl asti c, macrodenier, mnulticonponent filanment conprising the first
and second conponents; permtting the hot filament to cool and solidify;
and recovering the resulting solidified filament w thout any substanti al

t ensi on bei ii5eh t hereon. 16. The nethod of claim1l
step of COOWRS I's carried out by quenching the bundl e of W?g%ﬂs I n

a body of |iquid. 17. The method of claim 16 wherein a web of the
quenched fi | dawilm of thefsamerisatactiv polyprdpyline. oTheningj tiodding oflBxamplecl 7meashod of

Form 16, 2ok C- S0 RIS b 47 NG ikt 8ol orrempBisc o Lo

mel t - bond t h&ExhmplRiR; iidicatiig énhahcedonding fok theblend@fExarhple 17.

- 53 - — 'u of cIa|m17 erein the.web is vvithdrawnfromthe:
body of T Heat oo o aH-eadiiBi¥ @ t he fil anents at their points of '
contact. 521 TimiBhiARe Wﬂcom e MRe PHAAARE ! LN oD ar e
nmel t - bonded in the body of ui %le met hod of al n3819 20 or 21

wherei n abr aMeatgbfonmatbendmgmeudmtothetmecddnm&dlimle Bnhd the coated

a thernopl astic”backin nate

web 118 000! OSoh il TR (49,746, o orone TSl A 861254 21 ™ 17 vher i n

material) blended with 25% block copolymer (KRATON G 1657 material) bonded
to (2) isotactic polypropylene (“PP 3445 material). Comparative Example S
- 10 comprised a laminate of 100% of the same ethylene-propylene copolymer bonded to 2
' film of the same isotactic polypropylene. Thermal bonding of Example 18 was 1.21
IbsF (5.4 N) and about 0.25 IbsF (about 1.11 N) for the sample of Comparative '
Example S, indicating enhance bonding for the blend of Example 18.
- Example 19 and Comparative Example T
15 - Film laminates were prepared according to the above Procedure A and
evaluated for thermal bonding according to the Procedure B. Example 19
‘comprised a laminate of (1) 75% ethylene methy! acrylate copolymer (EMAC SP
2220 material) blended with 25% block copolymer (KRATON G 1657 material).
bonded to (2) isotactic polypropylene (“PP 3445” material). Comparative Example
20 T comprised a laminate of 100% of the same ethylene methyl acrylate copolymer
bonded to the same isotactic polypropylene. Thermal bonding of Example 19 was
1.6 1bsF (7.1 N) and less than 0.5 IbsF (<2.23 N) for the sample of Comparative
Example T, indicating enhance bonding for the blend of Example 19.
Various alterations and modifications of this invention will become apparent
25 to those skilled in the art without departing from the scope and spirit of this
invention,
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24. The nethod of claim 23 wherein the thernoplastic backing is fornmed by
extrusion thereof sinultaneously with the formati on of the web. 25. An
undrawn rul ti conmponent fil anent conmprising: ay—irst conponent

conprising synthetic plastic polymerg&fds Has Beenf I segcon_d conmponent havi ng
a nelti.ng pojnt Ig%r t han t hat ihe fi rs%gfogg nent, the
second corrpoﬂv conp l synt het P BI astic
pol yrer and a second

nopl astic polynmer, the

first synthet ' WHATAS/GIAIMED IS:pol yner conprising a bl ock
copol ynmer of styrene, ethylene and butyl ene wherein the
styrene content is between about 1 to 20% by wei ght;

the filanment hei ngMehpaneét ldmem comprkihg:bondabl e in its

undrawn state, the first and second,gorrponentﬁas, bei ng, al ong |
the length of the (@) BiFsompopsntgemprising synthetic plastic polymer; and\(  quous, and .

coextensive, the SeoRdafAURRAGR having a meting point lowdAhdd ¥hibfthd el at | east
ou

part of the material™-air ndary of the filanment.
- 54 - 26. An undr awncomgoneatothp seoond componsmsreomprising aifirstsyntheti¢ ai m 25,

wherein the first and sgcaond,c nents.are. al . engt.h _of the
filament, integral and ﬁ‘ﬁ?‘é&?&?ﬁ%ﬁ . “%%sfﬁngﬁﬁ?%%?ﬁq%gﬁﬁm
filament according to ctheifist Synthetic titbmbplastic pblymereuniprising @ blockonponent
filament, the core being the fifst conponent and.the sheath being the
second conponent . 28. g%‘?%?ﬂ %%@Eﬁﬂi‘éi’@mﬂ‘f’ﬂ e S¥EBF ding to
claim 25 in the form of coéhelsbiéoween Bbdut 1 3620% by weight; An undr awn
mul ti conponent filanment according to claim 25, ..
. the filament being tough and durably melt-bondable in its undrawn

state, the first and second components being, along the length of the

filament, elongated, contiguous, and coextensive, the second

component defining all or at least part of the material-air boundary

of the filament,

2, Multicomponent filament according to claim 1, wherein the first and second
components are, along the length of the filament, integral and inseparable.

3. Multicomponent filament according to claim 1 in the form of sheath-core
bicomponent filament, the core being the first component and the sheath being the

second component.
4, Multicomponent filament according to claim 1 in the form of side-by-side
- filament.

5. . Multicomponent filament according to claim 1, wherein the second
component has a melting point of at least 15°C below that of the first component .

6. Multicomponent filament according to claim 1 having a linear density

greater than 200 denier per filament.
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wherein the second conponent has a nelting point of at |east 15[ err] C bel ow

that of the first conponent.  Bfis Shés HiBe@RE B34l t i conponent fil anent
wchond conponents have tensile

according to claim?25, wherein t
strengths greater than or equal , ngation greater than or
equal to 1009 of rupture g equal to 1.9 ]
Jinferr] and&z?wofatigue resi stance greater than 200 cycrégm%%%gyaak;
and wherein the second conponent has a nelting point greater than 38[err]C.
31. An undravh nuMultiemponant filafmehtoaceortling ¢a claidh I gvhereircthe ifinst 84d sebandei n t he

first conponent co l,Ses ropyl en ended wi t .

et hyl ene- pr opﬁm%&@%teﬁ%§w g&??g“%?é'r"éi eﬁéé@"&na‘%%?h%et I C

t her mopl ast i ¢ goéatdritiiansor @QualitcCTOURE) Wtk of uptake Sredterthireor qgualte®@oi B3 from t he

group consi sting of et hyl ene-propyl ene copal ﬁrre , ene vinyl acetate
M%@WM

r, ethy
copol ymer, et H{meanda el %%F'@i’ ; and wherein the ¢ o
copol yner havisg‘?m W Wr'ﬁﬁ et than 38°C32- An undrawn .
mul ti conponent fi gﬁn@ t aclézagrg I ng Pg c?fallam 25 V\As"lecro,ei n the first conponent
conprises material selected fromthe group consisting of nylon 6,
et hyl ene- pr.opy ene opt. | . | ymer _of styrene,
et hyl ene and )pgfopy%&#gﬁéﬁﬁﬁ'ﬁ%t%@@ggégmﬁeﬁbgﬁgt%eg@%eéppg t 1to
20% by wei ght .comprises polypropylene blended with ethylene-propylene-buten® Sepolymst.and\n abr asi ve
article conprisin n _opepn, nopwQven h of ,the filaments of ¢laim25, the
filanments bei @%@BF&@WM&@@W?&%&@%WH COMPOREAL $AMPRSSRt sct poi nt s
and further couapdriabieltdted Bomith¥ Bronp chisistihg bfethylidgiofylent bSpotythdraces of the
filanments. 34. Matting conprising an open, nonwoven web of

t her mopl ast'i c ethyleaevinylagetateisppalymesnethylencimeshyl perylatecopolymergnd othyl ai m 25 and
bt ng-undr un B aeged dopBlymet i o dubighod SRy Rhe, | T o matval
cont act ‘points.
9. Multicomponent filament according to claim 1 wherein the first component
. comprises material selected from the group consisting of nylon 6, ethylene-
propylene copolymer and, optionally, a block copolymer of styrene, ethylene and - -
propylene wherein the styrene content is between about 1 to 20% by weight.

10. - An abrasive article comprising an open, nonwoven web of the filaments of
claim 1, the filaments being durably melt bonded to one another at mutual contact -
points and further comprising abrasive particulate bonded to the surfaces of the
filaments.

11.  Matting comprising an open, nonwoven web of thermoplastic, sheath-core
bicomponent filaments according to claim 1 and having a linear density of 500 to
20,000 denier per filament, the filaments being undrawn, tough and durably melt-
bonded to one another at mutual contact points.

12.  Matting according to claim 11 further comprising a laminated backing.

13.  Matting according to claim 12 wherein the backing comprises material
selected from the group consisting of isotactic polypropylene, ethylene vinyl
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35. Matting according to clai m34—+urther—conprising a | am nated backi ng.

36. Matting according to claimg35 “g Racking- conprises materi al
selected from the group conShkae otacti c pol ypropyl ene,

et hyl ene vinyl acetate, ethylene Hll ith a zinc counterion,

et hyl ene-prq%l opol yner and | ¥yl acrylate c g{; . 37.
Matting acco ﬁgﬁ"ﬁ claim 36 wherein the backing further c'g(?r' g’%% bl ock
copol ymer of styrene, ethylene and butyl ene wherein the styrene content is
bet ween about acétatep ethfiéhe metBidryldth with aginecounteliong ethylems-propyléhé wherei n t he
backi ng conprises the s materjal .as the sheath. 39. Method of naking
an undr awn W?WP@B%%M@W?'FW%W%&EYP&?W%, whi ch met hod conprises the
continuous steps of sinultaneously nelt-extruding a nolten streamof first
conmponent and, a mgl.ten stream of second conponent to form a hot, tacky,

mol ten, nel t - 14ond4#tng accordingip slain 13 whereinhe bagking Byrther camprisesdponent ™ -
filament co hekd ﬁ,llggr 'sfy?én a&ﬂd aTanele! ; | nbrdl t he hot
REPLAGENVENT SHER P dflslyhlne AFYIGR SR Ci§ LRPARE SR e AR cphiefily 1, 11 -
and sol i di f y;betseenaboag\ldoi28%. t he resulting solidified filanment wthout any
substanti al tension being placed thereon. 40. The nethod of claim 39
wherein the step of cooling is carried out by quenching the bundl e of hot
filaments in E.bodMattifig dccopding.to claihi 11 whéreinnisd baoking Eomprisesthd anvdrer ei n a web
of the quenche%&ila&e%s is formed in the body of |iquid.

_ material as the sheath.

16.  Method of making multicomponent filament of claim 1, which method
comprises the continuous steps of simultaneously melt-extruding a molten stream of
first component and 2 molten stream of second component to form a hot, tacky,
molten, melt-bondable, thermoplastic, macrodenier, multicomponent filament
comprising the first and second compone_nts;' permitting the hot filament to cool and
solidify; and recovering the resulting solidified filament without any substantial
tension being placed thereon. '

17.  The method of claim 16 wherein the step of cooling is carried out by
quenching the bundie of hot filaments in a body of liquid.

18.  The method of claim 17 wherein a web of the quenched filaments is formed
in the body of liquid.

19.  The method of cl#im 18 wherein the web comprises the filaments in helical,
interengaged form.

20.  The method of claim 18 further comprising heating the web to melt-bond
the filaments thereof at points of contact.

21.  The method of claim 18 wherein the web is withdrawn from the body of
liquid and heated to melt-bond the filaments at their points of contact.
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42. The nethod of claim4l wherein the web conprises the filanents in
helical, interengaged form 43— TFheTethod of claim4l further

conprising heating the web to nel Hﬁi@@ﬁk@tﬁﬁﬁe&iﬂeﬁﬂms t hereof at points of

cont act . The net hod of cl aLH MUEIH e web is withdrawn from
|

44,
t he bady of [ auij nd heated to | ament s at | ?q%g nts of
cont act . 4@.0% &lmet hod of cl ai e fil arrentls’é{gﬁédt” e a/eb are
nmel t-bonded in the body of liquid. - 46. The nethod of clains 43, 44 or 45
wherein abrasive particulate is coated on the heated web, and the coated

web is cooled .0 faema br.asi v b.. . h od of.claLm.41
wherein a ther#opl 3‘3‘?(‘1‘95’36‘{% fss&ﬁmﬂéﬁdﬁéﬂ“?%sffﬁggﬁ%g‘m%@?ﬂ%’é met hod
of cl ai m 47 whhé bady dffiguidher nopl astic backing is formed by extrusion

t hereof sinultaneously with the formation of the web.

23.  The method of claims 20, 21 or 22 wherein abrasive particulate is coated on
the heated web, and the coated web is cooled to form an abrasive web.

24.  The method of claim 18 wherein a thermoplastic backing is laminated to the
web.

25.  The method of claim 24 wherein the thermoplastic backing is formed by

extrusion thereof simultaneously with the formation of the web.
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