; DEe3eBR?<RV6TR, / 20 January 2004 Nonwoven fabric for producing cleanroom
protective clothing Description of the field of the invention 5 Protective
clothing for cleanroons shall protect the articles which are produced or
processed i p these roons, for exanpl ¢ microel ectronic ptdanuary 2004
pharmaceutical s or optical gl ass fibers, fromhuman 10 beings as a source
for the em ssi ﬂBnQEvbhOEEbQS@WoPabEbEhéin eceanf¥sh Protkkpivarticles,
bacteria. The nobst inportant require L a material for producing such
protective clothing is therefore th&125%%8% i er effect. The protective
clothing material has to retain not only the particles permanently enitted
by the huna%&%;yyl J7 akes r;aiy S agne LS Racteria, etc.) but also
the fiber fragne ng underneath in order
t hat conbami nation 20 of the cleanroomair and hence of the article of

manuf act ur e piRY- 2@ 130l dedeh oy, ﬂ&rceﬂé§6r08ﬁ§tsﬁﬂﬁjﬂab%btéht't§ﬁéf em t
any fiber parts or other constituents into the cleanroomajr. wel | as

the requi si P& HBE&LESer WBiCEct aXEhePhPELERE VRT cI BYRFFRE AL et altkﬁﬁx%ef pOSsess
hi gh nechanire@imsst r engfbr espetaigle a hi glﬁ]ctrealleaﬁﬁoﬁb&a5| orpd®sd st ance,

in order that the r| of1 t he forrr@tlozp lt%ar i hol e rdHe 1_tlomt_iortljtside

i nfl uence of Wl ar-30 ﬁ"éy PR niZEES | h oraer‘ that™t het protective
cl ot hi ng0 mapei@gsepeat el povewsabFerastivel lemimsiiooverf tteowmtesdret nust
survive the jndyghiy: Ctéstgorraaxls\efa%h}' g fr peh-eaRiRY, OBgEaLLeAS (for exanple
sterilization in an autocl'dave) as Intact as possible, i.e., be resistant to
35 wet nechani cal abrasion and pilling and al so sufficiently dinensionally
stable. In god timﬂm&&mﬂaﬁ erre(i‘flfl&%trneaﬁd (ot )a Meedearical r&st st ance,

Januar es eC|aIIy

t he protectlve cl at hin ter

for use in OFESHFIETs anF a%?%ﬁﬂ%ﬁtfﬂﬁ%5§Iphdﬁ§tr§her%g%§%
anti stattc ébfreder ieffectt. ha“hmtperqt@lctsjmlqlqtcmrigacmtere;aiw'as/eiq

el ectrostatigall; g e t I i during
wear i ng andré%ou %@Ea% l§fo@?% ?%FE gpgglﬂ%%%ﬁané ¢ nd%géegggy ny

char ges. Thﬁ@%:@qW§ﬂﬁﬁﬁﬁw |ﬁkbﬁd§ﬂa GEVE hﬁﬂﬁsﬁraﬁﬂ%HQﬁA/ 3@ ect roni c

parts are netcdamaged BYsBoitHe desgBar mga@msse&@w&yedn@r@mstargartl cles
may be 10 attrac ed from.the anpient S#r onto. t he surface of, the, materi al

from where R&F gl e imgeh nexter 1n PrAfd G IIMEPHREL Ve
plothin@onaber|aheshomédnﬁbem possessda Swhicieci elfit | yhéi giirwieale canff ort
i.e., an

manufacture may be avoided. Nor, of course, must the
material itself  emit any fiber parts or other

constituents into the cleanroom air.

25 As well as the requisite barrier effect, the protective
clothing material must possess high mechanical
strength, especially a high tear and abrasion
resistance, 1in order that the risk of the formation of
tears or holes due to outside influence or normal wear

30 may be minimized. In order that the protective clothing
may be repeatedly reusable as well, moreover, the
material must survive the industry-customary washing or
cleaning operations (for example sterilization in an
autoclave) as intact as possible, i.e., be resistant to

35 wet mechanical abrasion and pilling and also

sufficiently dimensionally stable.

In addition to the barrier effect and (wet) mechanical

resistance, the protective clothing material must -




15 ideally textile character with regard to drape, hand and appearance and
be breat habl e and where appropriate also thermally insulating in order that
excessive sweating or freezing on the part of the user may be avoi ded. 20
Background art It is known to use very | ow denier synthdJanupnbedd or

fil arrents for producing cl eanroom pr ot gtive clothi ng material. "Very |ow
deni er" her espeldnd1yo filbers 25ué1@vi ngra |ieeaandensity obfl esscidan 1
dt ex, WhICh are al-so . known cro i bers" Mcrofl bers havi a, Ilnear

density of croe&&ﬁtﬁogl&sex el Saﬁrélo conmBRAF§SRRowT as 3itistatl
"superm cr ohfﬁem, 30 -€ust omahy pruodtceried clshdihd nmeveri albdzwes on
woven or | 0QR- Qi Q_bry éi‘éiﬁ fgsE'éE{f?iiﬂ‘r?r HarBety OLL| RLsiaprigs is

produced i n Sever al i Tst icraw materials are_spun into
m crof i bers tde n%%@éﬂflﬂa%ntféflctﬁé’@e el nheepyifHerayl 0€69¥4d iPR o 35

yarns whi chamay addiddgaraht Wiswigige arflheagueit 4wt Lanwgcm@éj on. The
textured mcraofiber or mcrofil anent rns 1%a%rieflnll woven fo the

actual prot éftifve 18l oPRCAFSAEY er LBI . OEIRTuct ¥R yar v hay Ef)ee“ YFonal Iy
woven into terbelrict rionitthe parvsof axe -ndt_ 2amkgudar yb2004ciagul ar
pattern, fory %%trg@ggsl naﬂdst réggogélg ghjda %rgge Elchgsorrq tg@t t he

requi red antista ef fect 'mm uctl ve yar contain
for exahpl e atsracsiedatiiyam |t§rﬁem@bw ea%iheoéé‘iaetbﬁ SUSHEgeh Q:forﬁléﬁ ns

carbon bl ack, @k r3uaphirts WheSlSenky nyarPbe webakltbhbenseor netalized
filaments. The requisite barrier function and the high (wet) mechanical
strength is obtained through extrenely cl ose and regul ar weavi ng of the
m crofi ber yarngddTbisnhi gihelopebeseﬁms af 1 kAR amdttelaeap)r eglosa nd@nt | y
surfaceparallel fil ament ord at.ion, Queve i Vi rable for_the

br eat habi | i fay Sof PAYE vt & i%a Lﬁeﬁt léerné:l re 151:1‘1 Weé{ﬂfsec\tfjv rﬁ&clgrjcdpor es ‘or ak

m cr ochinnelisleeidougtexhi b W@Ee‘laCV&pIoerlghtreBértira‘?@pdrﬁéé t maudh t he

fabric. 15 HBide copbhbpati-aqrpbphar tihgr WBidecta @b eathability
is achi evab;%ﬁf (F)é{ﬁ;tghe prdoetcectl vegc{ootgaltng mat grl al thr ough thﬁe}'K use of

menbr anes t RdECar &NeRFEHYous NS edritice | 8 yrdsdt vitdti: t SXRREFLINRpor . 20
Such "mi cr op@e@ySnd ayer sreanibg appl tRE tartoradl kye( i wdeer magusod extil e
materials, for %x%tnple by lam nation or direct extrusion, to obtain a

mat erial ha®'9§3& % extile character. 25 The operation to produce closely
woven meerofilament fabrics and | am nates fornmed froma breathable barrier
nmenbrane ang,_g tid£ davol ves mul tiple stages and hence is relatively
time consu abrics are one alternative that is sinple to
produce. 30Ifl dtS deIcr@dUPE CYOTY | ARENnECI3EHAh SYIEHS thEs dd RsF A et hyl ene

are capabl e raf] spRelisNgr s P e praiicehgl eLE 4:18FEdH S paBlecateval SOl g
econom cal to prqdyce. Howeve h materials are %%rtuq_:oly J%nEE)erw ous to

air 35 and W&RLEr W¢apor “Xﬁaypoig}é{s SRFSTT | i RETR hat BbTey rwear
confort2ss hewinbbreedvietgart hignsitey i osulései ehahy Istakle twhiwdshmng and

Cormer D Bkt G W T i 1T R BHRE HafirpOSRO! ©

protective clothi
llnear den81ty of less than 0.3 dtex are also commonly

known as “supermicrofibers”.

30 Customary protective clothing material based on woven
or loop-formingly knitted microfiber or microfilament
fabrics is produced in several steps. First, polymeric
raw materials are spun into microfibers or
microfilaments. These are then further processed into

35 varns which may additionally undergo a subsequent
texturing operation. The textured microfiber or
microfilament yarns are finally woven up to the actual

protective clothing material. Conductive yarns may be

additionally woven into the fabric in the form of a




- 4 _ 20 January 2004 Nonwoven fabrics produced from multisegnment or
multicore staple fibers which are split into individual mcrofibers by
means of a solvent or water jets after 5 web | aydown and possible

preconsol i dati on should offer a good ba:t[ri er effect coupbgdnwiryRoen

appreci ably superior wear confort than the abovenenti oned highly cal endered
m crofil arrerxtegsﬁlmbomdtsernlo EBrpateatpbpecid i eat isanrl@eGZérG?ﬁhdekcri bes
for exanple f er sp i ngy,L0 a . f.abric
possessi ng anrre%{ Ocy \t/ﬁ BJuI telrnelst?ggnd % nggﬁyggd gx\%gggl %r

ef fect. But efffiestf a‘b@l’c heacR§O¥©*ﬂ@ﬂes@%dc@h@uﬁ’éﬁi! ns@r@tﬁ oROpEapRrti es.

15 Consequertdy, eWahpliel StofOnsdd dat ed 1napRWRENGhaFE held evedet 0ope of
limted useful ness for the (protective) clothing sector. The cited patent

speci fi cati Gi9teY ef BB pREPGSELOR o*?]f?‘éf eRE AR Shi 8h Fo6€ nbPTenpl oy
the water jefxdmgarni gueca?0 Pheappl beat inetAMDZ28 ~ ﬂﬂa&ﬂéhmlaeparrﬁef romthe

abovenenti oned Jhatent spe CI f| catl gunc i rop05|é1g ttrl;laet t he [,labr rst be

i C
subj ect ed t o thermal® poi At “bondi ng pri ornt o e wat ér J etlgspl i é‘fll n The
idea is to qurraefmml ts%tefehﬁtrkoem Mm%bthr@mfbe@bmﬁgelﬁngleelew th the

screen of thedyAraeni Anglingnapnar 8hus rinddasiag damged af: evelgdest royed

on bei n(lg renmoved t from Secondl gher degree of fiber _separation
i s sai dlfPo KdofEHasfed As d'ea&ul tan%l‘élﬁel sPre Bl RpR bl Br oFHEEAFRPI oved

barrier a]pd daacdlillea C.ilflﬁmﬁézetfl §§éh§ﬁtaEXbﬁndlhﬂ>QJefv|éQ rairsgeu@fag@@é%g@tl ons of
nonwoven falrics.is .al so S|re in at ent speci ation 97 364. 35
It descri be%r YFhe st ﬁf‘c‘iﬁ e %Mr{@taﬁji ’%?ﬁ{/%l’?r?l%% ¥ifanents

that is sai dew hdveopompar abke rptr@pcewnamse]tsa Wbu@tmghr Wobophf owvateagl y

knitted tex nY h | i-ngar; density of 0.005 to
2 dtex are é}r uce-d%gly \?ﬁezerfﬁ%eﬁ %:Htaiﬂlth%é) t%e fg% l(:20 January 2004

mel t-spuh, crinped or uncrinped nulti corrponent rrul tisegnent filanents

havi ng Ilneqrhéierb%ctmeeﬁnéﬁlco S dto kD dex. baTﬂeléhonw@f/@élcE abéh& t hus
obt ai ned can addl ti ona,ltgy be aftertreated in various wa) exarrpl e by
0

means of hedt iRt AHSHERI S ORI REPTET Y'ne s'f)g F}f‘?
perfornnncen@wm@ﬂerHslhr@@ghThehepuandedS pmedbeatdeby tdies pracess are

?naa‘inﬂf ;gt B?eflier rl%rsi%cuusl Egr p%rr%q%(ﬁ.ie%g 98‘1? n%%tﬁfl%[&% OEcg'el;ﬂatt%)g ufgpgf!i cles of
20 Such ™“microporous” layers can be applied to normally
(im) pervious textile materials, for example by
lamination or direct extrusion, to obtain a material

having a textile character.

25 The operation to produce closely woven microfilament
fabrics and laminates formed from a breathable barrier
membrane and a textile involves multiple stages and
hence is relatively time consuming. Nonwoven fabrics
are one alternative that is simple to produce.

30
Flat calendered microfilament spunbondeds based on
polyethylene are capable of meeting the Dbarrier
requirements and are also very economical to produce.
However, such materials are virtually impervious to air

35 and water vapor and possess a foillike character, i.e.,
their wear comfort is low. Moreover, they are
insufficiently stable to washing and cleaning, so that

their utility is limited to single use or disposable

protective clothing.




Sunmmary of the invention Subsequent studies have shown that, surprisingly,
nonwoven fabrics produced according to the abovenenti oned EP patent
specification 97 108 364 are 15 very useful for producing cl eanroom
protective clothing when they consist of supermnicrofil a®onaaudra2oog | i near
densities of less than 0.2 dtex and are” al so enboss cal endered. The
superm crofilanents thensel ves are produced by water jet splitting of

mul ti conmpon ila . havi j_near Sit : an dt ex,
that were fg\ﬁgn%‘“c?}gﬁéyﬂ ne{%}gsxsllénlﬁi nggogié}rdg yna%gggll I y%gl?}é%%%gﬁggnd é?ebonded
by means of WktekCors ss.taﬂhﬁe pFERer? vhiehtaon ebhieqiBhe| yndeé¥édnpés a

novel 25 nonywowvesr fisdrd befﬂtn%éh%' ANdy aksovihe SteRmdear jE@QUQEBQrit- The
nonwoven f abr

i.C ets all requirenents of a repeatedly reusabl e_cl eanroom
Drotoct 1 Ge- O19t i REITER o Pl DATSHRIE PRI G ERES T REGRT
nmechani cal st rengid and-diierensffealt 3€osipdkid | wirhanaaf f appeatiablistatic
action and . i gh yeat,.aonf oLt (D eathabi |pLy And dextd s enanacher) . These
favor abl e pror?er Ies are sufficiently preserved even o116 ng repeat ed
i ndust r y- custalerde s i livdl anessni sppdperdadsons (up to 30 cycles). The
sumtotal of 35 these properties was hitherto deened unattainable with a
nonwoven fabric conprising split ultrafine filanments. The nonwoven fabric
consi st $0of ERIRATRRY oFPFEhERFRt Halvi hgb 4 nede derstiPes bpr| e¥amPhgn 0.2
?t Iex, whi CE a xﬁet_h&la éanu\a?éﬁm afgplpt@ﬂugedgf r;majdnjwh iairpﬁdnpb}ra”lﬁry
i laments ing a linear density of 1.5 ta 2 dtex,, The primar i Laments
used are pr aet?zglbcf VWHT ToipoRent™ rﬁﬂ‘?’f%@%r%g?lg?lg%lﬁ%%e% ?Hvﬁ) ¥ﬁ8‘8ﬁpati bl e
pol yners, esplesd ald ygobdpobyestier Sefifelctpol yBart dehithi Saboabi ndacka is
known, and 1 364,18 inc ed hergi ef ergpggel-p; Lhat
extent. The%;oo ynee']ssgsgr fr%ﬂcl:?i on ?lgggrh%isen tgﬁ%{éi]%%%%r thgn ?ﬁe ;l)o yam de
fracti o> prédrgedisntblef wesfpBTr t o] 0% B9nsRl Hfrtedo BPRUPYERRe REQuisite

antistatic refdecd, eithepeor dyothiehithe polydmiBnede prrewi deghwi th
correspondi ngp addi tives that Ogt?]\/'e a pernmanent etrgect, i, €., cangot be
washed of f oYPTRESCERE Jant iU %t f E6CTCEn be 186t ai fidhSfor BR&RPFe by

m xing in caygon hi@okior grilegpddficreor phypadeisxt ar edoEfpokytrer seibolavi ng a

strongly hydpopti 146 £hataclen & ale RAIMIETS hauldig (ag ) conduct i ve

properties, possibly w I“on of conpati bilizers. e prinary
bi conpodént filaments possess a cross section having an orangelike

nul ti segnentpcpi @patiidatlive B Wog ch segmentg faGiep2dteontabr ngnene of
the two inconpatible, additized polynmers_alternate. This well known
filament crEOERSHOGIPIRG BF‘B@@E WG4 He her ATRATWHeER~Fbed
producti on afhd healsuper i esof beameibtiect®d alat ailetnel deslnitedbbnghngbr asi on
resi stance and low pilling 25 tendency for..the nonwqven .fabri t primary
filanments, i?al@]ionrg t?é’entg’&bj 88F8h tO°F hes%ulsrttolrr%%y \é%reodﬁr?%% cgg’t rg(?chi ng,
are thekBaf trare i eched hydwodnratmiedt webc hfngm adeoppidier ohangladneal i ng

operation ('Hqly Chganel ., 3td,et gk r@{a-hggﬂeﬁtaﬁgwﬁg fd it t B
produced are laid down on_a noving belt in a random arrangenent by neans of

being damaged or even destroyed on being removéed

therefrom. Secondly, a higher degree of fiber

separation is said to be achieved as a result, which is

30 said to provide improved barrier and tactile

characteristics.

Extending the range of applications of nonwoven fabrics
is also desired in EP patent specification 97 108 364.
35 It describes the production of a nonwoven fabric from
very fine filaments that is said to have comparable
properties to woven or loop-formingly knitted textiles.

The very fine filaments with a linear density of 0.005

to 2 dtex are produced by water jet splitting from




specific assenblies and are subsequently preconsolidated by nmeans of
conventional water jet 35 technology, i.e., nechanically entw ned. The
preconsolidated primary filament web is then repeatedly subjected to high
pressure water jets from both sides on gerforated dr unms 20a8adudrheop4 i nary
filaments disintegrate virtually conpletely into their - 7 - 20 January
2004 consti tmedt-sspune., cniapéde | vi duadrisugeset m cnaltiaompbaenand t hese
are at the sae {1 sntangl ed il eaghauhen o an exiLenel ¥, hogpgeneous
degree. This proceé% Step produces a nicrofi ber WS 5 ich,"owingto its
extrenely réhdordtanl ent ddghedxf.i Béve granwsvare, fatptiontyunasbtaénedquisite

high barrier.£ffegh; PUbnal 89 e SiddrStiddLd enhl YaRP8BVIsOUR S, Waber vapor.
10 To i rrgrove the dinensional stability to washing and cl eani_ng operations,
the nicrofi BEFRURIS i BYafieanshaPér Het spertirdg AEHubSRYBRACIHRYing is
sugi ect ed ltcza@n.g,ot tal rciﬁlﬁﬂtn sgpébmgi@pquea%ﬂ'mmh rchepstosridbeckabric iZ
subsequent enboss .cal endered in a calender 15 having a specific,engrave
roll in ord@qet h%ﬁurf%@%%r%?%%téﬁe tc%%itf'ﬁ/ Rnd Gy a%%ns%eéi é?a}ﬁ%e may be
further enharoed. u$héuli NMehedrndnwougn Jaatmant shagnd kddies weeghtlef 80 to
150 g/ n2, praelfteircaitgﬁ%lcgg n%'srh&ﬁég&eg/nﬂ . 20 Exanple The first step is to
abric

produce a nonwoven aving a basis weight of 95 g/n2 coupled with
uni f or mtPhi ckness from bi conponent filanents consisting of 70% of 25

pol yet hyl enegﬁlﬁﬁﬁgﬁtépl e anbr30%of pol yhexanet hyl eneadi pam de. The

primary filaments have a |inear gnsity f 1.6 dtex and contain 16 segnents
whi ch are alT¥FREERE coRSEIHRT ed 8V et hEROITY est &t or BPrPﬁéSb{S?;Xm' de. The
mel t - spun fida@amwenten ar e fabrdesodynapvdatéd st restaheiing andonl y | ahd down on

a belt and fed ter] I i nawhich a fikgs r sQl.jdation
of the fil ar?gjn?}se%t‘ea t\é%%dacgg %Dﬁggﬁggc@ nés%%aﬁqéﬁ we%ﬁi gogu%g(g%ug#tel y
treat edlfi t Wenyhgefaskufer varedufeng, chpreroenuBestepeiyei FaPyhinGament s

35 to split 0 theyi pdhyi dualsrseqipnig At hessitdo oy i t hepegleved.
The water jet splitting is repeatedly carried out. frombaqth sides of the

nonwoven fabianSitaRs refulkest SBARr M -& ofFPXmeS ALSe 3hFUvETRYESI i near
density of Galdliderand arkeunciipipedcrbielwelenits thdnseleslanaaey 2004

subsequent |y drjed and enboss cal endered, . The nonwve i pr oduced
has a fil terpre?‘#l]‘cceicgn%y of VRbTUt 0% foF - part e e§€>_ﬂld.i§%!?ﬁ‘?éﬁgﬁgf about
98% f or 2par tficdlegeents Thawimg At dineag80drokdtyash thesest mdmn we t Atexsb
standard | ayndry dehergeni iy 494G theiki | gg&nﬁ%gw eneyodpRLRR883 10N y
insignificantly to about 55% for "particles > 0.5 ~mand to about 95% f or
particles ?ftgaﬁqﬁed and prebonded by means ©of water Jets.

The present invention consequently describes a novel
25 nonwoven fabric material and also the steps for
producing it. The nonwoven fabric meets all
requirements of a repeatedly reusable cleanroom
protective clothing material. It has a high barrier
effect, a high mechanical strength and dimensional
30 stability, an efficient antistatic action and a high
wear comfort (breathability and textile character).
These favorable properties are sufficiently preserved
even following repeated industry-customary washing and
cleaning operations (up to 30 cycles). The sum total of
35 these properties was hitherto deemed unattainable with

a nonwoven fabric comprising split ultrafine filaments.

The nonwoven fabric congsists of supermicrofilaments

having linear densities of less than 0.2 dtex, which




9 20 January 2004 Cains 1. Bonded fabric for the manufacture of often
reusabl e cl eanroom protective clothing, conprised of supermcrofilanments

with atitre of less than 0.2 dtex, which in turn are produced through

vvat er jet splitti ng from mul ticonponent filaments (hereabapugrgli2bes
"primary filanments") with a titre of Te®s than 2 dtex, in which the primry

filaments araeresppihoditiodsd t Iﬁmmohhemn‘@belr ipadimaatye ﬁdracmgm&m ltmlrizyg daawn,

pl aced i mre e ece.a ubj.e i i
Bt Fongt hen Mg o T80ty 1 vF T a5 20 oradtt abis o Akl BE Ehebfh
char act eri setbgch ahat p:fl@éep‘labﬁrﬁr ;blqurrm@ém@ amelt‘smﬁmréd ﬁ@lameaual t| onal

draw ng and J@npgpi ng, ngﬁa%%sbl@ct 61 fRE LY NaBhe cdhaM NG 3poBpaded f abric
accordl ng toclaim1l or ch aracltgeriﬁged %/n tgﬁaf thgﬁy ri na];% ila rnts are
e

_conpofent2d | aReHY@ddewo TR SrpatPBPERFot Sirer s | nkﬁg rcul &F
pol yester argb poi yiard des4 4lsBOﬂd@@ir;5@bdu@d ate@edinngby 0 redfairdnEe to
characteri s | n t hat ol yes greater L t han the gol yam de

npo
conmponent . %Onﬁg P%brl %0&9 gle %etro %faa?trﬁ% ¢iar BT s dd i n that the
pol yest er cdt@rmtthanb@hme@ml@@mm T argd igitt Yo ped e ratel Y obehweent al

i ght of t d t to 5,
wei g o] Iﬁygﬁat t r&§1?§%t598 SﬂtééﬂrtﬁeaESQ%QéESe nehatgticto

characterise er unit area |s between 80 and 150 g/n2,
pref er abPy bftfeth 9§l§h‘§rll®f gP@Eh 7ot B&AGe dPP VPR ES a@d&St dPRgVEEeEl aim 1

to 6, charag}saii sedbiredgaile RIdamrixed | @mr&tsrlawe a Cp@ﬁﬁaaﬁéﬁtl on of
an 10 20 J%%% 2004 or ange- i ke gultl- %]%ﬁe ructure |chthe
segnents alt 'y tohtain 6ﬂ8°5f fie ¢ fco i Bi%e p%li“i/rrer

Bonded fabr iantaicoatdingef Peat atan Ibé colita et atderésample bhamlxhagwater

jet splitting o y fi h ially
strengt henedlq'boéndltg(;pe? p%r%.%r s%%gﬁﬂi ?oa}gng ?aﬁ?)ébéf%e?%a 5*"%

hi gh- pr @§surewigteraj stsohgdn bmilafwhéésc @haB‘@lﬁééF fHbre ﬁ@éWﬁFﬁg to

claim8, characherisqdeh) EB%HuEIEQVWat g réﬁér@ﬂ%ét“ RIS HAG i @dcAUt on a
device with rotating screen druns. . _Bonded fabric accordi ngBto claiml

to 9, charad@¥isdi Rk hﬁPmPﬁEle%ﬂéﬁr?abr i STIMBFect BUCPHPRPEEal ender
treatment affiranaites petsepsi bt Iclil'@s&ﬂd;eﬁﬂﬁ&ﬁﬂllﬁi[ﬂlrtg yamgorahge Bbhded

fabric accordi to cl m“lto,l te it bo fabric
i's subject edmflntgl {UeH 11 ¢ onal Yhver rrgr‘ ﬁ?g{lgé aﬂé e(‘Aﬂbségl u%n?nﬁggt sgggﬂng after
wat er | 80 spionttaimind 2. oBondedl folbei ctu@comcﬂgpﬁblblar m adgptized

characteri Sg% naﬂnélf@t dag&eeﬂ{aééﬁe tMR.g Ofyelat hknb%°”@§ihl%leﬁtp0l:¥8§és

contain a per nt additive wwth antistatic effect, such as soo0 8r
graphite, a SRA§HRR WRS PEOWRtEFRERY LRy dFBpnRerelthat At @?SFEl §<,
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super - nkér ofidrateemtys arf®mot tbei npednwoven  fabric, the primary
filaments, having been subjected to the customary
aerodynamic stretching, are thereafter subjected to a
further stretching and synchronous annealing operation

(“Hot Channel Stretching”).

30
The primary filaments thus produced are laid down on a
moving belt in a random arrangement by means of
specific assemblies and are subsequently
preconsolidated by means of conventional water Jjet
35 technology, i.e., mechanically entwined. The

preconsolidated primary filament web is then repeatedly
subjected to high pressure water jets from both sides

on perforated drums, and the primary filaments

disintegrate virtually completely into their
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barrier effect but also is still sufficiently pervious

to water wvapor.

10 To improve the dimensional stability to washing and
cleaning operations, the microfiber fabric after water
jet gplitting and subsequent drying is subjected to a
hot air heat setting operation under tension. The
fabric is subsequently emboss calendered in a calender
15 having a specific engraved roll 1in order that the
dimensional stability and abrasion resistance may be
further enhanced. The finished nonwoven fabric has a

basis weight of 80 to 150 g/m?, preferably of 95 to

115 g/m?.
20
Example
The first step is to produce a nonwoven fabric having a
basis weight of 95 g/m® coupled with uniform thickness
from Dbicomponent filaments consisting of 70% of
25 polyethylene terephthalate and 30% of

polyhexamethyleneadipamide. The primary filaments have
a linear density of 1.6 dtex and contain 16 segments
which are alternately constructed of the polyester or
of the polyamide. The melt-spun filaments are
30 aerodynamically stretched, randomly laid down on a belt
and fed to a water jet treatment in which a first
preconsolidation of the filaments takes place. The
preconsolidated web is subsequently treated with high
pressure water jets, which causes the primary filaments
35 to split into the individual segments and these to be
further clewed. The water jet splitting is repeatedly
carried out from both sides of the nonwoven fabric. The

resultant supermicrofilaments have an average 1linear

density of 0.1 dtex and are uncrimped. The web is
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10~H-H subsequently dried and emboss calendered. The nonwoven
fabric thus produced has a filter efficiency of about

60% for particles =2 0.5 um and of about 98% for

particles =2 1 um. After a 30-fold wash treatment with a
5 standard laundry  detergent at 40°C the filter
efficiency decreases only insignificantly to about 55%

for particles 2 0.5 um and to about 95% for particles

= 1 pm.




10~H~H 10~H~H ~ 0! 10%-H-H& () - & yO0! 10%HyH& ()- & ! 10%& () - zvyGKzX6r S1! ! ~
"1 10%K5K5& ()-! ~

"1 109%K5k5& ()-!10%& ()-!~"! 109K5k5& ()-!!10%5u5& ()-! ! 109658 () - 9K4

#z] "P1Y1096& ()-3 10p5p5 10p5p5 9 20 January 2004
10p5p5! K4! 10%5p5& () - ! K4! 10965& () - 21096& ()-!x "!10%5y5& () - #

Il "{Y?Aqu%@n%ow& 5158 ()-3! ~' @ 109%S5K5& ()-3 @ 10%u& ()-310%¢& ()-!

9' 1 10965& 9" 1 109658 ()-"; #p#f SWIURESEZX. 1

1059GL0%8&! ()-S!} " Y%w%/y&' ()- =~ YOROUKK& ()-=!y YOdO% f& ()-=S&

1096& () - x” @glOMuauesh L) 3RGTEHRI &I HLA a5 dB .

105! H 10%p5p5&r () - I <kl 1098KEE ()= TH 10(5%5%%&9]?(3‘3“ M %558 () - V10968

"()-% 105 105aqpes, V, rDt§FF9¥q clothlng, comprised of super-

10asas5! t- &2I1QT@§%§§‘1£Q1eM§ &Qﬂtho‘%ﬁ%@e(bf'\/&gséwﬁ&(a :.@dtex, which
1096& ()-!} H I0%5y5& ()-' I ~H'1 z

10a5a5! ! | 10%pBph588¥Y - ar;e;om&és&e@) tlhEDE FREEY - JleEl 1@)85&1@ rPms e () -
10a5a5 10a5asSkdfiz-i3ofthodtoZ X rlardddradd! (hereafter called  “primary

filaments”) with a titre of less than 2 dtex, in which the
primary filaments are spun from the molten material, are
aerodynamically drawn, placed immediately into a fleece
and subjected to initial water jet strengthening prior to

splitting.

2. Bonded fabric according to claim 1, characterised in that
the primary filaments are subjected to an additional

drawing and tempering process after aerodynamic drawing.

3. Bonded fabric according to claim 1 or 2, characterised in
that the primary filaments are bi-component filaments of
two incompatible polymers, 1in particular polyester and

polyamide.
4. Bonded fabric according to claim 3, characterised in that
the polyester component is greater than the polyamide
component .
|
5. Bonded fabric according to claim 4, characterised in that
1

the polyester component is between 60 and 70 weight-%

relative to the total weight of the bonded fabric.
6. Bonded fabric according to claim 1 to 5, characterised in ‘
that the weight per unit area is between 80 and 150 g/m?, i

preferably between 95 and 115 g/m’.

7. Bonded fabric according to claim 1 to 6, characterised in

that the primary filaments have a cross-section of an
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" HEOR () %+, 't&giz%ﬂQG%QQer €€@Eﬁ¥itt1ng of the primary filaments is
achieved in that the initially strengthened bonded fabric

is subjected to multiple alternating high-pressure water

jets from both sides.

9. Bonded fabric according to claim 8, characterised in that
the water jet splitting is carried out on a device with

rotating screen drums.

10. Bonded fabric according to claim 1 to 9, characterised in
that the bonded fabric is subjected to pre-calender
treatment after water jet splitting and subsequent drying.

11. Bonded fabric according to claim 1 to 10, characterised in
that the bonded fabric is subjected to additional thermal
fixing and subsequent heat-setting after water jet

splitting.

12. Bonded fabric according to claim 1 to 11, characterised in
that one of the two, or both, incompatible polymers
contain a permanent additive with antistatic effect, such
as soot or graphite, a polymer with a distinctive
hydrophilic character (e.g., a poly(amid-block-ether)
copolymer, or a polymer with (semi) conductive
characteristics (e.g., a polyaniline or a polyacatylene

derivative) ).

13. Bonded fabric according to claim 1 to 12, characterised in

that the super-microfilaments are not crimped.




