 absorbent artic

19 January 2006 WD 03/008688 PCT/ US02/23146 HI GH ELONGATI ON APERTURED
NONWOVEN WEB and METHOD FOR MAKI NG FI ELD OF | NVENTI ON The present invention
rel ates to highly-extensible apertured nonwoven webs and 1& Janwdryd0eF

maki ng the sane. Apertured nonwoven webs are particularly well suited for
use in disposable absorbent articles such as diapers, incontinence briefs,
trai ni ng ypans@ssss em ni ne hygi ene garnents, and the [FCR@S1ZBASKCROUND OF THE
| NVENTI ON Nonwoven webs formed by nonwoven extrusion processes such as, for
exanpl e, meltblow ng processes and spunbondi ng processes nay be

manuf actured into products and conponents of products so inexpensively
that the products could be viewed as di sposable after only one or a few
uses. Representatives of sudAGHELONGARON ncl ude di sposabl e absor bent
articles, such as,giraRRESNONREANWERAEMEDIOSFGR MARK®GNI Ng pants, feninine
hygi ene garnments, and the like. Infants and other incontinent individuals
wear di sposabl e absorbent articles such as diapers to receive and contain
uri ne and ot her body exudates. Absorbent articles function both to contain
the discharged material s angmtporavEsr®Nt hese materials fromthe body of
the wearer ani’g {;rgsgnm %egt%n\{‘v?a%g %r]ng%i( ?x%%[bﬁ% ‘Hﬁedaﬂagvogﬁq"e& lalﬂtahﬂ:elalgd ofD Sposab le

avi ng erent basic designs_are nomn to the
art. A t e g Sa&‘bs@%@ﬁf“’“&?"ﬁq ‘E?Psé""lpf‘ff‘,ﬁ“%’ﬂ’é@u Spitqdifes g P ‘% fﬁi‘g opsheet, a

i qui d | BiadE MthQiiGaphaitosinaetbriefy winngent, Smihehydiopsiness snd Galle. an absor bent core
positioned between the topsheet and the backsheet. Nonwoven webs are often
used as the topsheet because the e || ervious and provide a skin
friendly surface. Fbmev§$9§$$m¥ﬁﬁ¥¥§ nwoven webs do not function
all that wel INogven viisgeh@dy naoviboaiusiex professes such gsofrp exppplssmdtiblergeeup or get
caught i g Lhe AARNRNER peg@&esaﬁ% Eﬁudﬁch@ﬁmdﬁd&aﬂpﬁ@oﬁmfﬂmmﬁ Qe wearer's
skin. One sol ution R@ § @fgﬁg @ %MO mmm} |% omgh%%&de apertures
in the noRABRMEH TS Pedet KEE Pop! a feadi 1y penetrate through

t he nonmm&shmﬂﬁ%@@mk@mw@%@hehﬂﬁﬁ@w“ymﬁgmﬂﬁ%@WW&%@WﬁﬁEWWWEM¥0rtunately,
certain %ﬁﬁﬂﬂ{ egmﬂﬁﬁdmmpm£0rn1apertured nonwoven webs are either costly,

create an el?slaucf’ita:wr inco f?ﬁnenrm ua!lsl n&?cﬁzlb@%ﬁsor{)et}t%rﬁé@mr &ap@xg'to or are

'subject to t aring, par e apertured nonwoven web is to be
‘used as &ﬁﬂ@@@h@@?lﬁﬁeamdﬁ§ﬂ@@ﬁﬁﬁ®“aﬁgﬁﬁﬁ%ﬁF*ﬁ@Pﬁﬁ?E"Eﬁ@mﬁéﬁnonlcal net hod
of fOfn]ﬂﬂwﬂﬁ@ﬁhﬁﬂeﬁdMﬂmﬁ%ﬂﬂ&WBw&Bﬂmaﬂ&@hﬁ&fﬁheﬁabaﬂémmﬁﬂWWUﬁed probl ens

LGN | 5 n 25 Bl 68108 108 6Lk 6 0RY U1 10

hbnmovengﬁg% s 13, 1997 to Curro et al.; and, 5,916, 661,
entltlede€1ect|vely Apertured Nonwoven Wb, which issued June 29, 1999 to
Curro et al., A bpgitah a@bbenhirticlh naindes Aignie perviquniowshegior Hnid dmprgiove ibaskshegt r ef er ence.

The non yﬁmame Eﬁ%morbtcb(mtl&}&ﬂon%eﬁv&n &L tofdhest R @e SisBet MAMROvII OVEN tO be

effective as topsheets in dis 19 Ja uar. 03/.008688
PCT/ US02Fs 1 eften ety B iRpshsgie ‘W@’n‘? “"ﬁﬂ’@lpﬁﬁ?‘ﬁ dr°Epds *%%Fi \Aquéfser s. The

aper;ureﬁmhgtmeé@bwm@hsmpwmw®s$e®tﬂ@@mmﬁbédW&weiqéﬁﬂe%Wﬁv%ﬂ B managenent
of  hi ghel,Mia o0l ¥r AQH Y MRS hSover! w26 oo WA HRBs trapped against the wearer's skin.

One solution to the aforementioned problem is to provide apertures in the nonwoven web so that body

exudates may readily penetrate through the nonwoven web and into the underlying absorbent core.
Unfortunately, certain techniqueé used to form apertured r;mnwoven webs are either costly, create an
undesivable harsh feeling against the wearer's skin, or are subject to tearing, particularly when the apertured
nonwoven web is to be used as a topsheet on o disposable absorbent article.

One economical method of forming apertures in a nonwoven to solve the above-mentioned
problems taught in-U.8, 5,628,097, entitled Method For Selectively Aperturing a2 Nonwoven Web, which
issued May 13, 1997 to Curro et al; and, 5,916,661, entitled Selectively Apertured Nonwoven Web, which
issued June 29, 1999 to Cumo et al,, both of which ate hereby incorporated herein by reference. The
jlon;wbven webs taught by both Curro et al. patents have proven to be effective as topsheets in disposable
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Apertured nonwoven webs can be nmade by several other processes as well, for
exanple by i) slitting and stretching as described in U S. 5,714, 107,
entitled Perforated Nonwoven Fabrics; ii) perforating w tdambéeronoed rolls
as in European Patent No. EP-A-0 955 159, entitled Method for Farm ng
Apertared Lami nate Web; iii) hydroentangling or hydroaperturing as

descri bedwonsgss8 5, 414, 914, entitled Process for PRR®8QEIAG Apertured
Nonwoven Fabric; and iv) hot needling as described in US 4, 469, 734,
entitled Mcrofibre Wb Products. The open area and hole size are two

i nportant properties of apertured webs for use as a topsheet in a

di sposabl e absorbent article. In order to effectively accept viscous body
exudat es tbserbrat sypents. ippluding Gsposebleclfaversa Herapagpres foraechy the gropseses gesertatdere t han | M2,
pref er abIeﬂ'ectggﬁa,{a@gemgdamg@rm,mﬁwm%reméer ably greater than 3 mmR.

Al so, thetot |.Qpen. area ntirs L9 t Iy at | east
abOUt 15% BITIJ.TE IIDDYJ VeIl webs CEJ% %e Eq.'iy severa 0 Tg%cegs as W%l Eﬂe Clplie(;% | ar or al rTDSt

circul ar ShﬂHE)WéﬁFe‘Fhmg ii'sf‘i“'s’t’fllﬁ'éJO %Hﬁe“s” 14dP7e"nEﬂ‘7%1Te‘f§ﬁ?§‘;§‘@HV°"°E‘ﬁ*’é“%éﬂ RedoEigect rati o,

whi ch | S wiliefaitelolR Ss hm&o;reatnam m. EP-l8e 95D entiflodi Methbdofort HagningriApeaniredaxi S of t he

oval , r ef er abl
(%thlg 8(% l.u?l@@roe& e 0 hycﬁcf {plmqﬁp&e%nbe!l 59, H?@Bm%ﬁ&ﬁ%é&é@éfkr p y

| ess tha ual | t econom cal apertured nonwoven

viebs, " th@m%é‘l‘fsAPF‘&‘EFﬁm"mfﬂF“&H“F )h"%l‘feedlmga%"' deeribpd B IS\ (s gty t he ot her
met hods MistieeWabades.suf fer from the drawback that with known technol ogy,

the webs e?hlﬂe@eﬁegﬁ@&%—%ﬂﬁawﬁ &dgmap%m&e@w&smsaag%ogtsﬂa@hFl imts tlhel r
use in certain nsi i sposabl e nt produc or exanpl e
as di spodfret ig?% {é g‘ﬁfﬂ?fé% wigy °°PW§?°BS\P§% mg”é tﬂgﬁ%efﬁ‘fa fﬁy of the
various eowpordtit b dretgdnebnnprdabirget b maf wmd ghsspydadl bestedbager s, f or

exanmpl e, mt, Ats§the%@berna:bdoems@mh@ﬁ@etﬁgs&f&wah&aa&mamu&alswm@ats such as the
backsheet hal(r:]rdhmﬂdl?e ?(r)}T%hent,ane%:%wever,Lﬁhehq %agga,& ”ls%ect%au"‘,‘ der range of

unrestri & &8 "oV ETEN wearer . 'stcn extensibility
resul ts iwhichdsefin s@mﬂow%ﬂmﬂnwm%s@mr @‘@PW‘*G’E’%‘ 81\6]“1@16 leﬁsﬁ‘@“ %fo?’iablyand hi gher
confort hegwa and ikt plefderly Memimer . Current apertured nonwoven typically have

eosentially tif. Sl B4 G15) Abbhbitpled D5AES%: ok ulhs myflfflugper t ur o

nonwoven. Th urin rocess_does not rr@ﬁovet
ext ensi btk estwpl &’*h“&l’sdﬁaf“‘etrylt@t@ﬁ‘smﬁ‘“du‘z‘&s abgys SHieT fomdhe fspybask e YieE T gned
speci f i Catbhijog, Gk wehis 84bidB & bh@ mechisGlirlyion extasitiline the $mits ST bse fisetalndgle  manuf act ur ed

accordin ol 16 f e & {,Q&mp Ms o\ce oss- machi ne
directi o%‘t%s% edkr%gbl %l?lg%%unpg?)d%&about 50%%% ablq: osa nﬁgfnggf 250 5 (25g/ 2. 54cm

whi ch i s *EE5HY °ﬁ‘6“g/““&?ﬁ3‘%’%’ 5 pegomps o drposp 3B P ﬁ nonwoven web,.
such as fisimblatetiz@petensiblo pedvie etmponkrg\sich gs e bﬂcbbﬂst-mﬁlhltmﬂﬂdl Exostbleon di nensi on

?f 1POC| cgaﬁlsc;e,ﬁltqng@;ﬁnguaf Lot bbvefdud Qﬂhe%artarosuapgl&tba@5?§ﬁlrnder aI d ¢
ensi | e oaql.n | he e | er a | e (0]
each Oppa‘ﬁsﬁ’ Deie %eéﬁwﬁawb%%f}%sdfg%“°b 3 B Rin R e s B e B g

Wi t hout ®¢agni ficant degradation in perforrmance or material integrity.

Certain aperMeﬁﬁp&@ﬂ%&@ns%&ﬂyﬁﬁﬁsﬁ%ﬂtﬂsﬁm&ﬂéﬁﬂﬂﬁ}@ﬂ&baﬁ)ﬁ'&Q:laﬁ;i bility, but,
neverthel S njn%.)ven. tIS ea gm:% adeses esno mq?ovg §Ie b rI:‘lydt.‘,l‘la%l Upon

ext ensi off" For exanple, é’rt d nonnove B‘ are cfe by the
slitti ngE‘ampe@ﬁde@ewm dﬁmﬁ# ceseiffeliy ofpr fimpsalint phagreyt %‘eﬁsrﬁ% e f¥nsi bl e by
consol i dainmmreamrﬁgtotmetezchﬂ;@oﬂ@mmmyp%m&vmhs-mammﬁoﬁmmmg it inthe -
rachi ne o LSClhaRs EOng%kgsﬁ%ggz% B W) Whfllde! hafLORS TRCNI NE

di recti on. ver, decreases the e size substantlally
and wil |l ap&fl%ﬂqnwe*?ne‘*&%éu% afotfofisger dpesiete bavipgsg prossaciis siteetir 4BEREIHE al  appr oach
IS to compad dotidtlegdieie thuvailecion dp & i@t 1Sdch imderradiensile laadighof ibbut 10gomeer , when such
a web is

grams per linear centimeter applied to each apposing edge being grasped to put the web in tensils loading)
without significant degradation in performance or material integrity.

. Certain apertured nonwoven webs may eﬁhibit sufficient extensibility, but, nevertheless, fail to
maintain adequate hole size and shape upon extension. For example, apertured nonwoven webs that are

made by the slitting and strefching approach can potentjally be made extensible by consolidating the slit




stretched in cross machine direction, the web will tend to return to its
unnecked state prior to the holes opening up, thus |osing the benefit of
consol i dation. Yet another potential approach may be to d8deamaryi2@@® t he web
and punch holes in it via processes |ike hot needling. These webs are
unsui tabl e for diaper application as they are not. soft. This is because of
the thick nelt edges that are |left behind where the apertures are forned.
Accordingly, it would be desirable to have an apertured nonwoven web that
has hole size greater than 2 mme, total open area greater than 15% and hol e

aspect WEI?—H QBB it FPhe QacBinéldithidh tCadke itnbek dihatrb O widiKilicRbd mAGKi@Sdrectidh.r €Ct i On
ext enSLFEI L to\gchi %oe“?égg-r %ft(ll{;%% dtﬁ‘p Ri %%Os%%s?atn%a?lg Qi wlll%oc retagé(r}ﬁé h&e fs écp ?atlo

Addi ti on%f’ﬁp an ap ured nonwo
sui t abr\eoﬂ?emwtfm%aé appEoagh i Hﬁgﬁ@é’f‘w ielyandithep o8 amsh Sgeteh lh Fayeves phge s&caﬁ “’é‘kﬁl bi t
Cr 0SS- ehiefchtin @oss exdhinn dirdoiidn thy weprvabitead totrdnam toals oureckédSbtagriol ©gre botestopangiz| e

force. uﬂ: W REEe thd l;enée’@ bt &lnsgﬁ'daﬁtﬁs'fé’t ahkier ﬂo%ntﬂ@%ro@dﬂ nﬁ? 8ORThGAldatal b.@ldariﬁior

malnga apertured non can ex

ot enaPBIY IR g GG obsiice- ik Sie¥ SDuRUADE Bk GE SRR el S herdlane, o
THE |m@mhus@bemoftmthlgkrtl@tcégeﬁh?tgﬁleﬁ@fb@étwh@wthfwermirqwefmeén there is

provi ded a ARQIINAKEH whRDbLCIRHNE 6 hilg aRapBinkdabivioyenOieb HRMNIAE bl 26 gRahabavi ng a

hol e SJI].Ele V\cga[) g}?eh ?nrea %r@a@é? th?m EW and %&g asgecbglloele@%ﬁg gt’mdrtﬁatt l:ag dI.L g(ﬁhc’uofl Qﬁﬂh&msss aid

nonwoven an open _area % and bel ng capabl e of at
| east ?‘G%oéﬂeéﬂ?ﬁ‘%ﬁwq“ﬁ“F‘h"é"’%?%?"“??ﬂ@ﬁlﬁ’cfi’éens‘éﬁ ?"éectl on at a loading of 10

g/ cm Accoradiliighallyo itavosld do tkdirddpeitive af aptdueedinonervén wab, suitable ifae usesis propsheeed a
NoNWov &N WSRO RRYeL, Hlahthn Rxnit ddsbitebtton QkteRABRHT HERS thO iu¥RTORYa: Rk IGaLT on Of
a tensl@onl ng force, said apertures coincident with a plurality of

weaken®f™ nelt-stabilized |ocations, said apertures having a

ci r cunf er eRprihal, itenduiad be desipablettd bave of ccgminigal resithod Grfmakingan agpruged genvigesn b def i ned
by a reearkhiticrosaiidetib®dxlenstildPirdateZ @6 sbRACALA 0 [T5/ecmSAbid foR@NWOVEN web capabl e
of extension in the cross machine direction of at |east 70% at a | oadi ng of
10 g/cm According to a third aspect of the invention, there is provided a
met hod for making a hi ghl y SMMARY QFIHEINVENIIOEG nonwoven web conpri sing
the st eps Qf:coiﬂ)ng@d’ Ofrktdipad oﬂhﬂ%ﬂ%ﬁ&&r&ﬁﬁoﬁdﬁdhﬂ@%v&n%@édﬁpﬂ&%&lﬂlﬂﬁtﬁoﬂ a

machin ga%lti ila g%rﬁgie glzJ %Ea\s.e; g.\m ?;ﬂpﬁ rgﬁ‘f‘é it e.g\]?éc t?o 1?{)91%1?6 BG QJ)n%veQ'vJeECt 1on;

b) wea eni n sal d“nonwov v ura ) cations to cr te a
pl ur alipYigs ‘B’f ORf A% YT tag| 115/05%99195 ﬁa@ﬂﬂq ‘efcﬂééﬁaﬁ 8% Fisedh Y fgsam

t ensi Giirednign at b adige df 0 gan.d nonwoven web to cause sai d nonwoven web to

r Up][ ur el at A§c%hﬁ11gm) lé{s@tlzoln& Xspgét o?f\@l@lﬁﬁ}aﬁﬁn, B tis prsti@Bial dofsled %@Eén@b’ﬁ% peating
a plurali ur, coi nci

pl ur alf ‘iri}“’y"ff %’g%é 8%3’ ﬁpé’P"tat“glto Bltelnflcﬁné"&%?rf) il %ﬁgmess?%mca‘f ¢ tl“?%ta uéalrlll i%ni ng

f or.ce voakesidngnelaillizd riogeiesh swisbanerurerabaving & isewndereniipl gedee, ¥ portiere B ARt al | y
st r et Giptudger&@il @dd3GBMD BRI rdn@art O£ @ldInelteubibRd 1Pk @Risobfovanid cR@BIMOV en

}[’\ﬁ bal ?o't:l &te !Jn Igﬁ:l% ch% nﬁmtdﬁ'&wm%lf latXeaﬁa()‘ﬁ Ia['ﬁqu)adﬁlg ofqg Iggmc ross machine direction |

greater W dth; e). applying
tension to Aé‘éfd@g r‘i‘bh%‘i/@PFchglﬂle ipyenting thersdtireiaded p rethed farmakizg b bighik Fxdsipl
NONWO \ePértuitk Bonfvasen aveb wingbtiing tBesSepd dfaq) poaididlg & hinwovenivelt Imving 8 ledginmensyred200 6

f‘g? 0 '&%(a?ﬂnetcﬂctﬁmli AL : tﬁ%; FRRGEhsuRf in gQS)Sg Iﬁa\éﬁgé dﬁl@&lﬂn t‘?})" @Eaﬁerﬁn@ sg{rxg)\ﬂlvgﬁg W@OI eﬁg t 2?2 0
0F " o) RS ettt e A SO NS MRS HOT e S ADe S L tale - &
machi rfercel jor said tnomwpvemaebatof qayss saidyehvhverreveel (e auituierpt éalé plyebty rph csikaeedgingliect i on;

b) i NnGsimRAIaktots crédifeh gllmmg 0B @HleflurBOR WY BiwoRh Web cbiidmhtl withexil @RElFQEL | ons

of said no V\'O\ﬁ? stab‘@i?e% IIOGrE]lthanS ax%%% fa]t?s%n?lﬁ l?o%e%n&sln? szluy nonglgf]ﬂleeﬁL &a? I asél:oqm Cross

machi n“g'a(flrécflon eater an t rst wi dt h;
- ¢) apmngl I’fj@] incremeytably stretchmg said nonwoven web to locally extend portions of said nonwoven web in a

direction substantially parallel to said cross machine direction to a third width that is greater than the second
'Width; ¢) applying tension to said nonwoven web in the machine direction such that said nonwoven web has 2
' width less than said third width.




to said nonwoven web in the machine direction such that said nonwoven web
has a wwdth |less than said second w dth. Al so disclosed is an extensible
apertured nonwoven web, and a nethod for maki ng such an dfdanearg@00honwoven
web. Al so disclosed is a nethod conpr|S|ng t he steps of providing an
e I

t ensi cﬂﬁerrur?dtnh@'m‘rﬁbwemmswé&eﬁw R Rroridae ap prErOyiRchroRpeneh welt Ieaémg a&ﬁs%n ng

t ensi Qfikeaused|if 8 SnatHi@rditdtion wEln fivkidtibth afebsated id 4 abe mtigl disdtioe tbf rcrRgentally S 0

di scl C&%&Qm% heaﬂ r?gﬁ;mog%gw&qmcm@' Rlnd RfioR{ SiSid Fon kA R dﬁecﬂ&ﬂéﬁl@é(&ﬂall%b

weakeni ca 0

D1 ur ol HORDel e S dmeine dreret 6p e Btnichgee e SRR AP papr

t easi dnpaihpofregverwebon thh saghing diserdan suhithat sidomererert Wb hesorwidily kees thaalsaid epcondpt ur e
at t heyialaue alstidsyd Bfan SREKBIO @pbruBEhdnwaie Ric, iadP 8l me@6Biot MMENZCH@Bdni Apetuted
pIuran%?VJ gpertures in the nonwoven web coincident with the weakened,
melt-s | Zed | ocations, increnentally stretching the nonwoven web in a
di rection dimsdisiorr a2y masfiod| omPrising the) gersr YsRIOYIHh Fh @PaPiee apvren ek

appl y| iftgerieptally @datchifig & xea tigctivinryebsahtiallg parallel toSbiCdrosk athirde igectied) awd ghiplyingf t er

appl yi @i BGH Bfhild fiRChdn Qb HBIGE QEB Yridth fie? Spp thgeél%xﬁﬁs té@ﬁla}{"thg‘iv@a it Gfier

~increnental . stretc s for. t he present

e entrBHg S ndirerd 3 Rt Spiysiab tivh o BRGln & Hpeea, Pel
nonwo veakepied) thy moiredwebey almhyadityaofpbegticab itd greatf a plyeality \9F eveakengd imdiizpiabitizyda hol e
Si ze J6Rfdng lapplyidih @stBa8oning Fehcetto 1R InBnvaS@6ah td lideQhd B&GovEl Wb t6 ruptuleeat lONWOVen

web hg:‘{ A, Qﬂ‘wﬁa&&’é'd %e?tastagiilﬁﬁtlgcrataotnp%@aﬂnéS(%gmﬂtybo%l Hiufed ;?Q% Cno ox% “'rgﬁaSt 70%

exten |ng 0 a 19

J anuarcyln?%'ts Wi thy sy alaes arebeithilizgd Kcoationy decsmentatly sirehing pie ESQWE‘F“ ﬂqE THRAW NGS
Whi'| e dirtxeions pibstanfialiy avbraliph toctbnabssl dheshingidirkrticd, andapplyiag tanganl iatheymaplgnandifertgn out and

di st i ngdnl that @le B iwilin sftafeapp% jnfBGne raﬁécaﬁlrteaeiah &hest had ﬁgasuiﬁdmaﬁerflﬁefemem t he
presen i,nvention better

e invent i o be

under SEFBEEEH SRR h’f %rf"fuf)vﬁ n‘&e% Hgtgecpf es%{t SRR ﬁ‘f‘? megm‘{l%?\igé’ 5128 onj unct i on
with the a€keomoesivlsapgturcd pawpyeg et produpradatsy hivk e pliwlty gfrettivem sach havingsdiele t o
: deﬁ | gt grefidl BSh ARk’ ahd afhoied?ja&t Iretia lesséthe@ BPBE SonwakieklwébhaVily 4 Rpenfatelgreater itan @ ]

schemgt I nwoven we
of 't ha S arAERE SRR Bl Rl Rhec il T B L Rl el B A LT 2t on
of a web weakeni ng arrangenent of the present invention; FIG 3 is a
schematic representation of a pattern for the protuberances of weakeni ng
arrangenment -of the present invention; FIG 4 is an enlarged plan view
phot ograph of a nonwoven web of the present invention after the nonwoven
web has been weakened at a plurality of locations; FIG 5 is a perspective
vi ew of an apparatus for stretching a nonwoven web of the present
invention; FIG 6 is an enlarged illustration showi ng details of the
incremental stretching systemof the present invention; and FIG 7 is an
enl arged pl an vi ew phot ograph of a nonwoven web of the present invention
after tension has been applied to rupture the nonwoven web at the weakened
| ocations to create apertures in the
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nonwoven. DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the term
"nonwoven web" is used in its normal sense, and specifically refers to a
web that has a structure of individual fibers or threads Mbirnkara2e06
interlaid, but not in any regular, repeating manner. Nonwoven webs can be
formed by a variety of known processes, such as, for exanple, neltblow ng
pr ocesseswospuedondi ng processes and bonded carded welupnoseeses. The
nonwoven web, w thout apertures and prior to processing as disclosed
herein, is also referred to as the "precursor web." As used herein, the
term"mcrofibers", refers to snmall dianmeter fibers having an average
dianeter not greater t han about 100 nlcrons As used herein, the term
"mel tbl own fibers", reBRE RIET HE DPRAWINGSext r udi ng a mol t en

t her lrerI asti W&%ac@&nanmnem@cwmﬂaﬁ%og Bdtﬂﬁdlstbﬁfﬁabdnﬂ o thd {cul ar, (di e
capillaries as e | y gas (e.g.
air) st re%eﬂ AR ‘Ef“‘% n‘*huifa “”‘?&ntﬁ° Pf"sei“ m""“?‘t" E‘S% r'}‘“’""l e“P‘%r‘f’)ﬂg astic

mat er i al better undsrtopd diom H?élfqﬂomgeﬁqﬂe@é?ﬂ,thhlSéWﬂnmganb*én@othhﬁF%mﬁﬂV%er di aneter.

Ther eaf t &gwingts fﬂ@mﬁlﬂketdaigﬁhgﬂs efré@a‘areossemgaarteeubgtzaﬂan}I@e]guchﬂe&éagfaﬁai,@muel gci ]Ey gascI .
stream an ar 4. Q0 & s{gt mSUI‘ ace to O‘;‘ me (0] randaomy
G Sporsod: mol T SatkorRbhadhof flah Sl b 3ol BTN oHEY, O 25290

As used HEFBRfiothe term "spunbonded f| bers”, refers to snmall dianeter
fibers which F.e if @retgbd yspecevetiluktetion gf awdlmleﬂceﬂg dagem@pbiatt deeentrat eri al as
filamentg fg@ma plurality of fine, usually circular, capillaries of a
spinneret wth the dianeter of the extruded fil arrents then being rapidly
reduced as by % f §F “ERAMIFE =tgut & PTR HFRRTAG ST o SEATRHE HETFRnown
spunbondpfiig peeehemiosns. As used herein, the term "polyner"” generally

i ncl udes, butgd, $m@;péma@am%pﬁﬁmmwgﬁ%ﬁomeﬁesa@ln%%mm@uch as, for

exanpl e, bl ock,. graft al.ternating copolyners, terpolyners,
etc., anfP™HrER: bﬁaﬁaeaﬁeﬁ%latfalp@é]faq gﬁ’?"?’ﬁer eof. Furthernore, unless otherw se

speci f| cal | y HG. §iit epkrspective vipve pihan"apmataipndor stretchink 3 [nbowpyee wekoie ﬂaIPFeSﬂHossi bl e
geonetriﬁ&hmgonfigurations of the material. These configurations i ncl ude,
but are not Jimte ot ctl di aot dom symetries. As
used herein, thl%g}s a)melm% TCTF Pﬂs rﬂ}sltge"tmé’r e’genn%ﬁgm S|YS al \i/a\ﬁmﬁ PR upon

appl i cat inpptogrudg biaS|ng force, 1is stretchable that is, elongatable, at
least about 6. pers edkged plan@iew phobg@phSE § RheR@Oyeb bY tRsREend @:I&gibﬂ‘h,ﬁerV\Mi ch is at

| east abBﬁ&T ﬂa?&an&%@é&%%pnﬂi the o o%%% WIRRY: A5 G6bnd t§&&¥e2%e rurd B W1 CHLwW T

recover east ercent o Its elongation upon release of the
stretchlﬁﬁwm@iongatlon force. A hypothetical exanple would be a one (1.0) -
cmsanple of a material which is elongatable to at | east 1.60cm and which,

upon bei ng el ongat ed ﬁﬁAiEﬁ%g&mfﬁngﬁlrﬁ@MNn%H recover to a length of
not nore than 1.27c nat er | e elongated by nore than

60 percent (i Slé*e‘”’“ﬁﬁgﬁ“ﬁb%@w{“ﬁ’éﬁeb %?f“d‘é‘r‘“&@ﬁ%“"&?ﬂ “P%%F°iﬁ°4‘ EVeh| l ength), for .
exanpl e, vélierhgatedud godivikeribend thends widthere ingrldd, breryin ey rgimseetigt erial s wil |

[ €COVEr fufnes UGt wdbh lodh deninka bynd takid) ofrlsmwesdem@m i Qampigxanpl e, to

within 10 ercent o i niti engt h, on rel ease of the
stretch F"'ifPlg"E“g FREtis s@‘tﬂit“?%‘g“ge"“’ﬁ"“ei ﬁglb'f“%"g 2 ??8?%’&“’5&“ e B eV ers to any materi al
whi ch dowitrouepertufey sid priggitcirionssing peiselesdiberéin i else referypd to 2 fro Srepusor wabibve.  As  used
herein, the estdne@X e R BicRiibefs§fe®fs %o shill dRMer HREs Bdvinghn sV CdhbmertsPON

appl i cat | o Qfsfedit AT hI

As used herein, the term "meltblown fibers®, refers to fibers formed by extruding a2 molten

thermoplastic material through a plurality of fine, vsually circular, die capillaries as molten threads or
filaments into a high velocity gas (e.g., air) stream which aticnuates the filaments of molien thermoplastic
material to reduce their diameter, which may be to a microfiber diameter. Thereafter, the meliblown fibers

.+ are carried by the high velocity gas stream and are deposited on a collecting surface to form a web of
rénd(;mly dispersed meltblown fibers. '




force, is elongatable, at |east about 50% w thout offering a significant
resi stance force (less than 10 g/cm) or experiencing catastrophic failure.
Cat astrophic failure includes substantial tearing, fractdiJagyarydP@turing,

or other failure in tension such that, if tested in a standard tensile
tester, the failure would result in a sudden significant reduction in
measur ed wenseokas f orce. As used herein, the term  hirgitlogoezesssensi bl e" refers
to any nmaterial which, upon application of a biasing force, is

el ongatabl e, at |east about 70% nore preferably at |east about 100% and
even nore preferably about 120% wi t hout w thout offering a significant
resistance force (less than 10 g/cm or experiencing catastrophic failure.
As used her eiAapsed lxin tiertanm "sppgotdedsiibartyi deftry i eltiall digfelr et whighawe forrply of a nonwoven

web whi ¢ Ray e mes Bermsill 86489 fifheltORAla Iﬁ@ﬂynﬁ@tas @mu %lumcal i zed

pressure to subs ntiall on ate fi1ber ven web into
a stabi | P2SHPFFH fhfﬁ‘ﬁm?’zvﬂfﬁf ’%%dl“l@ ‘éepg‘i"ﬁ ra"@ﬁf%‘f%daﬁ yhftg,'rrmv‘\ﬁim }Nospem fied,

al | conpebitivd dowinpe pibe Aeldones spabendipgicgiitismper cent ages. As used herein, the
term "absor beqatusearh&éuglt@ tmﬁeg‘o%ss feRra 0P MBS bV 6 NinRbrSo, maaiEec.0Nt @i N body

exudat es ngl Efs, suc refon{ xample, bllo{%ﬁ i:an m%f rEﬁ{uﬂO degvm%rg%erp% shetcar pl aced

agai nst 0 prox Fer 10 apnso b and contain
the vari UW@%H@%@S“@F@@%@H‘%W‘?WeW Ly 'Pd]Pf‘%ebosabl e" is

used her giNindude A6t Rancaibs affparitins af thd maleft Thirt ohfigattonsiohde] mteended t o be

| aunder e?"é%ﬂf EQ&E&% §,gdmtgc§gagggg m]eg January 2006 WD 03/008688

PCT/ US02 reused as an a ent article (i.e., they are intended to
be di scar ded “’éf‘%‘“‘%‘?efe’& Hjteryy felastic) 5@“&??63’ W]é?hdﬁ?nﬁpph‘?ﬁmﬁfé‘b‘a?“@éVEI ed, conpost ed
or . ot her wists@hable, 342166 elohgMdble, afleaginbaai i iper@m e Nl a kteghed, biagpdikenzh) whichiapner ) A

"uni tary. 308 o Bekk oﬁ&traa%dwa&ﬁ%g&),tasa ﬁbﬁqm&% @ressu‘slper&mvy@hsch are formed

of separate parts united together forma Ly so t hat

oor
they do H@Fa“?”éﬁtﬁ’?l@“eé’gb"a*ﬁ ﬂﬂﬁ%?“ﬁ‘lf’ré"t iAfPopete ?““F ﬁ("é’algg °6°¢e?t e hol der and
| i ner. Assausdeds haaridwhich itelyapathbdertont leadi 16pray dhd which,apog being elongated pdPdyent articl e

general | yndmssgu,mmhmm&esgﬂ@mtmu hmn&mymc&aaﬁls IRt cldnSated By R aboEt t he
t at the

| ower torso, of d

pr esent mf)rﬁ%ﬁ??erc%ntgl\e %Sngreéhfjnp erc% of Jrr'é{axF %rekam%e c{)nggedtl cl es such as
“inconti nm@omme#ﬂémwn%@mmﬂhwﬁde“ W&EPQ@FWI%W iejfabyslercd s s and |iners,
fem ni ne clayg, © A0 pamedH oS thoirlnicl :E1xAiGen Pl BoSreleidddpihd s frdse.  As used herein t he

term"hole SIA%%edl:It’eref %he?erm'n?n a@t%"%yr?[o %fl%(:ﬁﬁ%&l&%ﬂ%ﬂﬁﬂh&%g TnOf a si ngl €

aperture, measure s of l'e, square mllineters. As
used her &§"fasich@orer m "open area" ref ers to the percentage of the total area
~of a web t hatashas heremptd thrid I'@GnsiblASrefttS10 @y ladtEnal which, lgon tygphienioh ol bsi@spect rati o”
I's the r?o}cls %eﬁ%gatgbﬂeatfgﬂﬂ ﬁ)ﬁt 5@‘%%&0& &emgs@ﬂﬁ&gtrres%'ce?‘or&f@es@thansib QQA)@: aperture that

i s approxi mat el’y oval cross-nachine direction” is meant the

di rect i offPERFiRERETYP Ay Sat”cs‘l‘f’@h‘%?‘lb‘?é“]ﬁﬁ%tf“ﬁ%‘ &P EETEH "UFS Fe web duri ng
web pr od ot i, in tadsiod fuch tsit, §tebtdicgOstradard ttepsilt faxter, thenbeiiing wrald gsutdmoa shdder” . Thus,

during w@gﬁcﬂraﬂeamg&mm@ﬂe%&e% asmemwe%gp@@ﬁ;asm;b@m@mmynear direction
of web product].on,

machi ne- BRFE e, fpon ﬁpﬁ]v‘;'fa"a‘i‘ ?féB‘fsfné F‘f“? I’Sef}?%%brl %%fsbéel?e“ﬁm%rrﬁm?ﬁrﬁmmal rection, i.e.,
t he " w dielst aboif 100%,@nd queloreipsfetathesboy 198% wittme vithvet offiipgectignifeqnt zesistieeed herein. For

typi cal Wf&ﬁfﬁ%%@&é&tg&pﬁm di aper equi pnent, the cross-nachine

" direction of the nent al s c [res rection
ge ner al | y pa rAél 1ed ﬁlem{n,or@cger? rméal - g?eggref(e: rsegig] ortlo a non w%?wh&c? ha%e lgén

subjected to localized heating and/or localized pressure to substantlally consohdate the fibers of the
nonwoven web info a stabilized film-like form.

As used herein, unless otherwise specified, all composition percentages are weight percentages.

As used herein, the term "absorbent article" refers to devices whick absorb and contain body
exudates, and, more specifically, refers to devices which are placed against or in proximity to the body of
the wearer to absorb and contain the various exudates discharged from the body. The term "disposable” is

used herein to describe absorbent articles which are not intended to be laundered or otherwise restored or
. s




finished diaper, as described nore fully herein. It is this direction in
whi ch inprovenents in diaper extensibility are desired. A typical diaper
conpri ses a contai nnent assenbly, comonly referred to asl9%Jane#xdede"
conprising a liquid pervious topsheet and a liquid inpervious backsheet
joined to the topsheet. An absorbent core is positioned between the

t opsheet wodstbdsgsbacksheet. The di aper preferably fuarhse2sgenpri ses ot her
conponents as known in the art, such as el asticized side panels;

el asticized leg cuffs; elasticized waistbands; and a fastening system
preferably conprising a pair of securenent nenbers (e.g., tape tabs or
mechani cal fastener nenbers) and a | andi ng nenber. A diaper also has two
cent erI i mdasmalb@fb@ietrﬁtléi(lxaatheyereinmltdhaexsca:ﬂﬁd afer 4 singnsvad geferdbrb by | | ne. The

term "l ongid U&iﬂp&@h or, ottfdrvist! ﬁxﬁa@cm 'inea‘nrénvuﬁn%fe&ﬂﬁ chQatiﬁe hndn28, Aaﬂxtﬁry“ OI‘ direction

| in the plane of 't

~ appr oxi métEry &B‘&?ﬁfeﬁséﬁ”%&ﬁgfﬁ“ﬁ‘)ﬁ Wﬁ??% g%ls?%ge '%ng’?evg\lﬂeé?s a standl ng
wear er i mdoplinkte@feptityon that ey doviot shugitevepgatyhruinulatiypepartilibqresepatate holdesapd linethe t er ns

"t ransVernsfed 1o, thelidh diBd referd® Mﬁﬂenhﬁﬁcﬁlg&cm@rw@mbyﬂﬁ@raﬁ]ﬁﬂ@ﬂaﬁb| e and refer

to a line, ?m%seoor egﬂdl t qprio%ewear B30 bgur}x!iel;] o%%gowgreratﬁ?theolj e\s;&%pe di aper t hat

is genePdPF ongl tudi nal direction ch divides
t he ‘wear dvenfiontip aky eﬂntmalam@ pge RbS%‘zSﬁy"m"hsaF%gﬁ) incogtingnge B%ﬁu’&‘i"&“n?‘ff% WO
- 03/ 00868 gnaRfathiehdBigkr23deAGnd tidrd, Bmikilh GypleRpah@s mnhdendackskeet , and t he

absor bent cor g usmmgﬁhe?egé %Hn%%leQefétsq a\étg!gé sgBXft& peWﬁJ:a ofa slﬁ@@éﬁ@tm@onf i gurations,

exenpl ary contalnnen asse configurations are described generally in

U S Pawedsmﬂ‘ﬁe“@@@r@‘?ﬂﬁbtsﬁ‘@’ﬁm’“’%‘ﬁi ractible Side Portions for Disposable
- Di aper™ whi Chasiue:s teath thﬂerit(éth’pﬂﬁt‘ekl rérs to Bel @drdentagiof Jignaiphargp ofljweb B@CAES;, and U. S.
Patent 5, 092 entitled "Absorbent Article Wth Dynam c Elastic Waist
Feat ure Vi ng A Predi sposed Resiljent Flexural n whi ch i ssued to
Kenneth B. Buftufed byeinthe termohole asgectipte, f§ M “’?‘9“%9‘@@”’“@5’3}?‘? PR h i s

i Nncor por aibgcpelhes it inappyximdyorabshpd. The t opsheet can be made froma web of

the pr esent i Vﬁ&&inﬂﬂnedﬁ:é%@dhﬂbﬁe&%mctﬁap&ﬁ&ﬁbﬁﬁgmcﬁssnia@meﬁledu@w vi scous body
fluids, e %( z% ast%mﬁM n e t 0 qmt,, gh. anq) get stored in
t he Iayer"g o> e &h bertd ° T r“%!ured op wﬁ%e (ATS) are
open ar earodulmb, ¢he gireption coxprghnfiig] t‘ethedgﬁe@lecﬁfma{f wep, pradygtiongie: p‘%i“%ﬁ@’ &tfenbodi ment ,

the openay 8ae Imschﬂé-&aanai Thd\drktichdlersel o W @iHlind diectibhDileg ts tvidih” bStheg I €At er t han
about 2 rg"n qm rhstanc s_.m ni mum and/ or maxi mum hole size is
%ﬂz cross ed.u’ec

|nportant esS™Roted o er]Iérvvl se herein, hole size refers to aver‘age
“hol e si ze. |cf@atwnmyi dispaeseprosliseeeos highsased dpes &auipsb fhe gpssopchivedisaction 45HP el ati vel y

~ CONSi St eRdmpintht SvEZ@erifid i@ResfolR o 4 dietidt gadadliBypekraitbbs iaatniseree @idterlinh ef tever age hol e

5170 11 WG BB o DALY OV o0 LCHPRLG, GNAls BARSIs oS wOUl 4 al so

~ be functional provi e aspect ratio, which is defined as the
ratio of etdiliveedrtdxi s to the minor axis of the ellipse, is not too |arge..
For hol es haw mgicah diage} odmpésed & conkitrwhtnassetiie corgumge sefadeds |20 8 d'chadvi€t ei n, e. g.

from 2-4nny Lt hd llépapﬂa@f SAR) MindagS Be LHBR. akout 6. The
topsheet rra?‘]gg gglglgfdeﬁﬁ@?%&ttgg thqgid %@qﬁ?‘il nv % . on E &rgl)rlgm%]es a highly

~ext ensi bla'E"ﬂESﬁecP’ﬁ’Fe’E?S‘“‘?} AR \X?@“B""’t e 8 B @™ %" "eant that the
~aper-t ur edompdsmwiveqmyvadyts of lmmmen fre &t et wlehmewtilsmméwﬂww#g@\lf@ss direction

ext ensi Dighdid:Ya @Jistbﬁids’ aad el pr&e%blg/oaagm& Bdir of RaSekenbliBbds (€0 nOre
pref er abl cﬁm about OfV yen nore pref erably about 120% By
way of c&ﬁ“d‘??‘ir% CM? 51“%1 gf“%lught by Curio et al. in the
above- nent i orfedapty a8 hapm'@n@rbﬂ%kmsbﬁmleeﬂ@b@ﬁéﬁar“@ﬂ“ﬁwﬂf@m SHiem | i ty of about -
50% at “longitudinal", as used herein, refers fo a line, axis, or direction in the plane of the diaper that is generally

aligned with (e.g. approximately parallel with) a vertical plane which bisects a standing wearer into left and
~ right halves when the diaper is womn. The ferms "tansverse” and “lateral”, as used herein, are
interchangeable and Tefer to a line, axis or direction which lies within the plane of the diaper that is
éenérally perpendicular to the longitudinal direction (which divides the wearer into front and back body

halves).
6




about 10 g/cm |l oading. Referring to FIG 1 there is schematically
illustrated at 100 a process for producing a highly extensible apertured
nonwoven web suitable for use as a topsheet on a di sposabl2Janvgor96t
article. According to the present invention, a precursor nonwoven web 102
is supplied as the starting material. The precursor nonwoven web 102 can be
suppl i ed we osleisazs et e webs, e.g., sheets, patches, ete€T/US@R34¢aterial for
hat chi ng processi ng. For comrercial processing, however, precursor nonwoven
web is supplied as roll stock, and, as such it can be considered as having
afinite wdth and an infinite length. In this context, the length is
nmeasured in the machine direction (MD) which is the direction of web travel
duri ng procesw#iinge torshektaini ldshest, brd theklghtsnticwe may s tiserblediine iy o€vliss machi ne

(CD) di r gghh OlscudidS, BERR Bk es@amab ola@garamuéo&sma @aeiaubﬁ Ksnown nonwoven
extrusi on I’OCE,‘S pr ocesses or

known spa b Wge”ﬂ% éég'?élgle Slgerﬁ?m g’égfépséﬁé Dl?:p \Aﬂfhhmsueag [fnﬁhn]g nip 106
Wi t hout Bidiloh faivery iy 1958 puldbS: Artaly D512 @F@é"@ﬁ’fb&ﬂtmawh Pmmw Elfise nonwoven web
102 may ROkt ASredbads k dsifent FbkurdBRE! vieh isfied t@iende@BOBuAEet ilfoncan be

B 0CesSod. Rer b15nIEL DRAS: SpaGLLDSCLIGLAI, and Tetaln the propert]es

describe ypes of webs can be processed by
t he met hod ofThfh@heﬁﬁé@emdci&ﬁvéﬁﬁhl"f)*PFP%ttm"ﬁB?m hyreby PR GVER A% Bs can be so

pr ocess edilow fischB bl MiikR,MNiye r&Pma W& B3 Al @EE8 30 FoEHuEISOREABERA B thdyeshown nor e
'.f ul Iy bEIbeneaﬂJ ﬁc é%%eﬁgslo%é a?&m};' s]Q&@ﬂS)fagld&gaIQaeﬁoWanEﬁbﬁ a.ggtrgﬁaiﬁ tensile

el ongati on g{f I es recursor we an processi bj |ta/t of such a web
into a wapeEred ppelipyptaticagin aT‘*h’v?é‘FFfef%ab°Ftﬂ5@§‘ﬁ Byle sizg {5 g5t 4
hi gh- el omg%.t [nQ6meaeteds itidthm\sedior mﬁmmeolpms@MOnMWM®depﬁwpr ecur sor

nonwoven y e IRLEEAR a&ﬂ&tﬂoﬁ sme&iaduplmte hes aﬁa&(be%umﬂaﬂaﬂeendeéxamgatl on of at

| east about. 150% npre pr ‘f %ﬂ?}bﬂ ut 1Z§CV and ﬁ’ferably about
200% Pé‘ﬁ‘?“@[ﬁ‘%ﬁ?“fhﬁﬂ’éftﬁﬂ"é‘g CTEOR O PR ETRE MY smfﬁee% es{1 ?norce exhi bited in
a st andawrdmpl @ﬂsnﬁeh@@s'@uldalf‘ehwﬁmhelalpm@ﬁréﬂlﬂ%wﬁm@h@mb?séﬁﬁww webs of the
present lra'ﬂé(ﬁ"ﬂlunﬁ?d?aﬁﬁcﬁhem% &dle bifBgsd)ignok 1BSlkrfeD Nor Bdles hhglanaR Opidis iARNL , Or the

i ke, usin dten t t hodol o es ral, the sanple
width tedf g"ﬁg dﬁ}g@aﬂéﬁmlﬁ'{c ? %e}?‘r’{ggspm %NSFI%&%H Jtﬂaﬂg}%g i nches (5.08cn),

- crosshead speBeitonkees rpdgaocirsiegiehe troresei ’IHEPF@ °°@5”ﬁ’8‘&5‘?¥’ ﬁ’i'B‘ai"F‘}“‘3 BEHEY he sl ack
_prel oad  v@Soved b, OeHihly AfendibRgmaa thitihe @peiidd inénSover nesb abimpescttdsetiinbed CD peak

‘tensile el gngati.o o $ o oNED. y be a
bealald nuoE cgefbﬂ.l%?dslbaggf %&Pfo%%ﬂ: fﬁ%&%éﬁ?%/"‘ﬁ&? &9%1:1%

_spunbonde’a|1 carded web he nonwoven
web is a1°9§éﬁ’°"(t)¥°0%ré‘}dt°t‘?P BORPeTaYl Atout 1206, BRVAY pf pOTREER. ST %‘F‘:B%ﬁ“‘ fcrof i bers. The
NONWOV en byl HOPL inrti\sbddementihed &7 Dfpatefit it chogsrdirbctigy egabiyilpefsbostiihatas, f or

exanpl e, 1{%&'13( quga s. Exenpl ary polyol efns include one or nore of

pol ypropyl ene; eth | ene, et hél’f" ne copol Kmers pr Ely.l eng%hfopol ynmers, and
but ene copol yi& ‘F’%ngﬁl e pserhararialy WEGY pidhe Porid™ BPEEME 8% nonwoven web
102 (pri edentitd: apruodessbvagrebspitbl@r ywes hiohed bn 4 dhpwsable heaigmieriidenvent i on), has a
basi s wei ght Qf, HetoVRERescdOnihiBd s p@ﬁfsor%&“@v@@wmbﬁﬁ spfiedds ﬂﬁ@ﬁm%o gsm nore
preferably bet ween about Sobg % %edﬁgg etewecurr ergttsl {3 % efrred basi s

Wei ght 18Rl diFaFrEREEEt Yo AR5 AP 588E FoTand 50 gai n,

Li kewi se material fantpickier prasesiigdi Foe prpmertidh grogsising @PW H%‘ﬁ%ﬂb%‘l’?"%ﬂéﬁ ¥02 may be a
multilayey lfé@-gs?oﬁlkt&i{, an@ﬁ\édcﬂﬂcanf:ﬁfmsﬁéﬁeﬁ@@ﬂa@]g a diite wiQSihd 20 BEnitk Bag@r mOf A
spunbon\(,jvgnEf co%ﬂﬁt, c?lﬁn lsmeasgraa{ﬂleeas w&ils%ef@écm'o?%&w@lb a bonded

car ded rsul ma erla exanpl.e, the precursor nonwoven
weh 102 ﬁwg Mesalg Likewise, the width is measured in the cross machme (CD) direction.

- The nopwoven material 102 may be formed by known nonwoven extrusion processes, such as, for

 example, known meltblowing processes or known spunbonding processes, and passed directly through the
- nip 106 without first being bonded and/or stored on a supply roll.

The nonwoven web 102 may be extensible, elastic, or nonelastic, as long as it can be processed by

tﬁe £nethods described herein and retain the properties described herein. That is, a great many types of webs

can be processed by the method of the present invention, but not all nonwoven webs can be so processed.
' 7




multilayer web having two | ayers of spunbonded pol ypropyl ene, each having a
basis weight fromabout 20 to about 60 grans per square neter (gsm. The
precursor nonwoven web 102 nay be joined to a polyneric fli9Jamuay 260m a

| am nate. Suitable polyneric filmmterials include butaxe not limted to
pol yol efi ns, such as pol yet hyl enes, pol ypropyl ene, ethylene copol yners,
propyl enewoopebagrer s, and but ene copol yners; nyl on (powivg@nsde); netal |l ocene
cat al yst - based polyners; cellulose esters; poly (nethyl nethacrylate);

pol ystyrene; poly (vinyl chloride); polyester; polyurethane; conpatible
pol ymers; conpati bl e copol yners; and bl ends, | am nates and/or conbinations
thereof. The precursor nonwoven web 102 may al so be a conposite made up of
a m xt ur és shéwntmge fullyrbelowp 1 @rrelgipf Hhschea fitundfotioey tye (Drpeal temsiloetongaidn prbpeftitsber s and

parti cl ega probifs} wid aﬁﬂrb@e@sﬁ:ﬂx%ﬁu@% w@ﬂ&&'ﬁ@b Brvhe prebeh ﬂ\gnt{oﬁ ﬁ%@nﬁralatﬁl Shta Q1

particul afes. to S str t he nel t el spunbond
fibers af&EELP P°§épe§%%twﬁb ‘fﬁha?r?resef‘trﬁveﬁﬁ’%{’t 5‘3 %’f‘ﬁ“ﬁ’ﬁ@ﬁm@cﬁmc“ée m Ff@ﬁli‘?lg of fibers and
ot her natwipi abﬂsl,f CR togpile clonestieh qf@l lppst abqu 0%, rorelpesforsbip pdutp@§%, i eog  occurs pri or
to col | egtiuy adm dolve Pben &mﬂele@ongaa@uxafey toa@(hfghew@r&fim&%&m?&ﬁ/ US02/ 23146

The oMMl 0l BB 5 RO OFd SR BRIl sl 9L 2 CONET e

web structure sul roces romro ock. Suitable
bondi ng M@%WHP%%*F%I%éMdH@Pm%ﬁ@“ﬁ ?d"lPﬁlePnI?@Hm’tL@‘e sgrefR &ied bondi ng;

~ t her nobowrdioitgneh @LIek), gage gth Wis nGocthoRda GABdn) Grossitaddicaipnt & ghtienygr mard needl i ng.
Precur sofs (gRwovaR. gp%ﬂggwaﬁm&ﬂ}ppund from a suppl y roll 104 and travels in

a direction 1ndicate he machi ne direction)

associ at ed t h“éll‘@%m”cﬁe’ﬁ’gmt%eab?ﬁﬁﬁwdr% Wmltﬁlﬂlereb’f‘%?%fm?er‘?‘e% RE“SYj r ect i on
i ndi cat esbmimyentwitel 0Zway banspusiosibweh iz geltblolmevd\ui abbnded Faded nenikdenvommat eri al 102

passes tmb%mb&ae&bmmébgﬁﬂqlfay&cmﬁemﬁo»mﬁm}snﬁmmuﬁw@wzwwent 108
f or med béﬂrollers 110 and . Referrin onwoven web

weakeni n ?Bflﬁf’eéfc'm&?grp%}}?ﬁ’éﬁﬁl?ﬁs fircféamelﬁr?ﬂﬁle E’ﬁm%a&flf"é?lﬁi&"dml ai'efidar roller 110
and a st ¢f pewmepileny wiybiglene]eliRlene Qrpelynsr, dyoYidne wiolymire and Avitnesopadghers al endar rol | er

110 and gh%refeﬁmgtoam&ﬂ& brecrufa&r In€kvovbel Web rr@y(p:taeto heabeg vptdmdle.aessur e bet ween
the two 1ol lt i?nl;e?tmn as & beasw WJFl%:ﬁt otf%gthee&/%Oogr er s uare mettern-gﬁsmg}emiﬂﬁgr%%él (ro'Z| : t]e desired

tenperat’ffre essure ren
st abi | i zesefershly bﬁmméw ﬁO g ynd) @esmit Aacurfimlxrp&fmirewa%fm%éoatdianﬁhfsvsheqfhe pat t er ned
cal endar appl@bth@ s bdlebh sboit 40 @b ggtir ed to have a circular cylindrical surface

114 and 3 Bhiald bRl RLeL RSKANGSSNAL RB1HSEDASLBIR SukdO whi ch extend

outwardly from surface rot uperances are disposed in a

pr edet er: ePPle @it o ey ‘ééﬁ’l‘f‘bﬁ’ﬁ“dt“’ef’d@i‘e%ﬁ gideast opg lapspof ﬁaﬂ%‘ﬂﬂrwebur ed and

di Sposeda tofdepia@a wob, brathe sistabilveatatn cdy exdiple, the pleatvir hindeeh Vb ¢Rmiapir ai N t he

nonwove nmﬂi‘ﬁi}er 1040 w&%flagé?s%rf sp@;:bonﬁéd%ﬁi?p‘}oﬁﬁéﬁl &%\%E %ﬁi& Qe@f roGRseaed,
nelt-stabi|lrzed | ocations | n t he nonwoven web shown in FIG 2,
pat t er neQ S PEIATAP FEPEEF B0 has a repeati ng pattern of protuberances 116 .
whi ch ext end TelyeuHsortnbnyovertieh 102 marherjdnadip e paymeri filpfto Huw £ legete 15niable Al t er nat i vel y,

the pr otm}ﬁ&@ﬁﬁﬁﬁméﬂis%mxm%fnamtawg&ﬁ& RAa{ JoBBnyleRtE, polftbfidn@ns of the
Ci rcum‘e ce o urface 114. A HB%“ arn flor attﬁr ned cal endar

ol Fer 1o CoRiath PO RE A PR 5 PP NEgT & P o 026 he

pr ot uberqainhzsebisei p@ymiysi\eellulose ovtpes; poby-(orefieyl W@rﬂ@b@ﬂﬁm@epﬂmﬁwﬁléﬂ%@i tern of

el t-st. thyéstezggy&em&a;tdo@ame polyhs; BmBBR RhoBRerd ndCRBS teiad afri | | Ustrating a
t ypi cal. Jok:! of nmelt-stabilized | ocations on a cal endared nonwoven web

t.ter
1)
accor di nga‘?ma Phe™ Bt esent invention. As shown, the protuberances can be in a
regul ar patt &eyprecurser nonwoven web 102 may also be 2 composite made up of a mixture of two or more

different fibers or a mixture of fibers and particles, Such mixtures may be formed by adding fibers and/or
particulates to the gas stream in which the meliblown fibers or spunbond fibers are carried so that an
intimate entangled co-mingling of fibers and other materials, e.g., wood pulp, staple fibers and particles

* ocours prior to colleciion of the fibers.
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of staggered rows or columms. The pattern shown is a regular repeating
pattern of staggered protuberances, generally in rows, each separated by a
row spaci ng, RS, of between about 0.030 inches ( 0.76 nmiSkduargB6d 0. 200
inches (5.08 mj. In a preferred enbodi nent, row spacing RS is about 0.060
inches (1.52 mm. The protuberances can be spaced apart within a col um by
a prot ubewang®s@paci ng, PS generally equal to the pcotsbesance | ength, LP,
which in one enbodinment is 0.150 inches (3.81 nm. But the spacing and
pattern can be varied in nmultiple ways depending on the end product
desired. The protuberances have a | ongitudinal centerline, C that is
oriented generally parallel to the nmachine direction, ND, of the web

mat eri al . Li Kiasosweyen @ebahfitas dbéuldibejpiadd bycbotiag todorh & hgaicwissBucaentivld | ne, T,

general | y, ;Q&LSQI%QSQJBQ«J frof QiR shgﬁgoﬂﬂgk&ahue%ﬁh&ﬁul e W timiled B, chéipgil t udi nal
di mension LP o 16 corresponds to the di nension

each protuperance
measur ed pareHbe “&ffﬁ“ﬁé“ﬂ“‘ﬁtﬁ o WA EEREaM B C and i s much | onger
than the t rarl’sewnswanmwlsmm WWrond fikensupidy o0 ritdemp taveli mg drestisnhe di mensi on

measur edipakadyliR brdw@id e m&ﬁ@ﬂ&yﬁy@s&mﬁ@m&&m A58 sufphy mlt 1&%@&)& theesul ting in

t he protuberances nd the c gr.respondi n ! 19 January 2006
WO 03/ 00 %@"'ﬁ%?‘f%glffﬁ?ﬁf%mi‘ ocae’i&%ng]!1 "ﬁ“é”\c/’]’eﬁ 1815 pﬁsts?sveﬁu Ai'gh aspect
ratio (i ?‘)éPf,thEI!'F*'NPF}qmgWEar&seeefettmsrf@[’él?déyiogmr}i‘b‘fl@riébl y greater than 10, nore
preferably 1%Referfipao k1) 2yt nodoven ved vRikering betraf@gGent 108 Comprisksh@atldingt ance t he

pr ot Uber(.a{ggtﬁtsrollg)ﬁrrl]@m&iasmo?%lmam;ﬂr}cﬁler 1‘1:2 IbgeLU ?ol;ho epa@cgled c%l@ndar?oﬂ%fl%gﬁﬁ;lelll’ shoul d be

sel ect ed accordi ckne € nonwoven we

el n
mel t - st apert ?@H"m’f H2 el hegfed ang ﬁépfﬁ%?e@ﬁfv“ﬂihﬁ@’ﬁ sfllesmay Broadive B%W%r eater than
t he maxi Bbwa s @K@ RS the Hesited @mpa@dire, ithay, bdd@refstie tocalnendaviakg admeltess, so t hat

adequat ey aml tie St ablddegiod @ ﬁgﬁwlggoc%&orrpl ished. In general, it has been
shown t hat bé_hl ncreas] ng ect ratio of the rotuberances t he

correspondi n eé?‘ff@&dc“?"&ﬁ‘ﬂ“dfoﬂ%ﬁgﬁ‘éllt? hays 2 ¢l Eyé?f“‘fa]o“l?&fei $hEd@ont ributes to
t he over ghirdiityGD rokbeons: bri faitetnyelegintst 1@ whihi eviegtha@ovadily gl yudacetithsTisl e web of t he

present &%@:&Eés@fb mm s&@ﬁiﬁe@éﬁﬂne@ﬁd&&&%ﬂ{e@&'p{%m&%ﬁeﬁiﬁl%%gec'énﬁb&da geonetric

expanS|on % een .di scover ed for webs having
SUrt abl o AL dBreiigft TrSES ErENRG) GRS FONERAE 1 ponab e
di aper s, prtdpterming waitern offyeakenad, pelisahifizeddetions inthsaiowot@we 002 émhmml’éfﬁ -ongation in

the CD. Mbiukfed Lanedmeaﬁemireﬁimgapmﬁ@fpﬁua&m&s mfs whibtExi78 htfout @b aditie| | zed
hent Lo Cr Ni ghl%dextrgna bl e apertured

| ocati ons al.one co ﬁ
“webs, it° ekr)eﬁe|°$e:§s/“§-‘|1 “{ atAltgnllJac ey’\/veeb%otuhmnfeéllresul CoT N Papertured web

wher ei n R“W&%F‘EW@CW&W%W unaccept ably hi gh hole aspect ratio (major
di mensi on/ M RAQiitablHatBITE ipMBined talehdaQolle $0Lik ihbvﬂgchaﬁhﬁ&anmﬁﬁ)m\f:mmd he applications

of |nter§e§a§mtﬂeﬁ}%b'é}}ﬂc£91 &%%&?@%&8&&@@?&&% Iog apes V\%f The

pr ot uber ances are era ncat e oni ca ch extend
radi al | yFI%&tWanﬂﬂd?f@ﬁf @ﬁ?ﬂﬁf&éévpﬂmﬁ%ef %@W&Fﬁ“ﬁé@é dofERthat el |i ptical.
di st al enfvosa Wit sling th the prédbut iventio Ak thovinSthd Podiuberintts @mibaith régplarpltemeby |imt the

500De Of ol RS8Rk BN ok i PEALUBSHANGRS oAlra Bl donklloshy 00N [ QUT at i on.

The roller 110 finish so that a faces 117 lie in an

Su
i magi nar%‘iﬂef“%’ﬁf"“’& F”r“%i??aﬁ?"d B‘Sﬁ PR e RfYi o€ prieRn a"%‘b&%”é‘l‘ f/\{ & hect to the
axi's of abot 200 owhen.0 wi)l dr a pf@red cbddinoughw tpivins BE Bvwlrd0iobs (11526 can be

di sgféed.mh )N zﬁe;{r&m&h@é _caqrb@gec stamﬁam%m B pritibela@¥\achhp &S géﬁ]@!ﬂ!glﬂﬂs as sh?wn
ENAC I K W TR N e R
be di sp@s@mﬁq"wﬂé)nyﬂnfﬁmmlewm %E@ﬂnpatﬂneemméb@mmd patt er ned cal endar roll
110. I'n part grdhberankel hive a Regidnehhikac, thitiiSdreddantherald parallglels ik Ngbone™
patterns V\in'el ldlrectlon, MD, of the web material. Likewise, each protuberance has a transverse centerline, T,

generally orthogonal to the longituding] centerline. The longitudinal dimension LP of each protuberance

116 corresponds to the dimension measured parallel o the longitudinal centerline C, and is much longer

than Es transverse dimension WP (likewise corresponding to the dimension measured parallel to the

" transverse centerline T), thereby resulting in the protuberances, and the corresponding melt-stabilized
. o B ;
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useful for the present invention. Typically, the longitudinal axis of the
nmelt stabilized regions is at an angle of 45 degrees or |ess off of the
machi ne direction of the nonwoven web. These webs are i ndfdgpwaraRP9o
stretched in the cross machine direction in order to open up the apertures.
If the longitudinal axis of the nelt stabilized regions is at an angle
greater twemnsmdhsssglegres off of the nmachi ne direction,pcrmusezeseat a
stretching needs to be done in the machine direction. Anvil roller 112, is
preferably a snmooth surfaced, right <circular cylinder of steel FIG 4 is a
phot ograph of the nonwoven web 102 after having passed through the
weakeni ng roller arrangenent 108, and prior to passing through the nip 130
of the f ilacations,hgving erletivelnhighgipecerti fiernidVeR) s The prretGio is fsferaldygreattydhasden i n t he
phot ogr apie p&ﬂaalmnm@u@m mbprat&;’micaacsk Uelefaite b bkﬁt@e:le:iaﬁcéé efthd pRAkeNEd,

LL-St | ized.l,acations 202

melt-stahil.z n akene

corresponcf"l'f“o(?"f“ﬁ1 !al(r;'?rf °3%QBSBIECEQ§ er gdeﬂée %SSO ?mwavenﬁe "% t he surface
114 of paetébiired %&P“@h@alﬂﬂ@*&iﬂ}e’é\"n S!E%@ bﬂ ﬁ@t‘ﬂs@eﬁe popxinpp dickngs offfi§@ehonwoven web
102 10 19@@&&%&8@&&%&&3&@&8&&&%§&8@2&8@M@ al so i ncl udes coherent
web forting ralC r - X t he
structural H‘?lg%g I’II ?§§%?éﬁ e noﬂ&gl\l/ge%%\gg %g:ﬁg{:\&ethéﬁﬁe %Al%gﬁdécnm ng roller

ar r angemEFesPopiag, aSPF‘ﬁ@ o6 AgvBitestabiizediiocations oqibptep o the pyel ER Ednsbfivetfr €D directi on
by means fitidhedzhighip Rgingbl wep df dhe Peseit Gnventiqpt UFhe nbrieged phpert ko toytrilpfes tweakened,

- mel t-st algéoﬁnéu%%gaﬁsig&ﬁ%t%@SHoweJePﬁiS@@!n &E&ééd'ﬂﬂgfoﬁwcw M'sdn&b)é o&ﬁar@ape” ures in
t he nonwov, coi nci_dent

mel t - st aﬁ‘ld%{’}ezséz& of BR Z{PhreL d%?&‘}“itbgﬂ‘?“f @ﬁé#ﬂ’ﬁ?%@g F?%r?;ff‘l’és %’Er}o BE i zed, such
“as t ent orlmagon il L. SWhile fhe prrampier off aeneqt ath it oeli-stabitided loeatiing alpnotl@besi oni ng

t hr oughowulnckA & QR Hgly a&mmvasé&mkaywe&aﬁ&l Yafbvek ARt ANWBVRAG W § i fshrough a nip

130 forned b first increnmenta 1 e i ng opposed
pressure® ap%r’i%c%hf’%rs 'ﬂ’aw%havetaﬁr °p bl ﬁ’%sf’% tym% ?‘?ﬂhces V%nl ch Iyat | east to a
degr ee aﬂ@m@@wﬁ%ﬁ@}%g@wﬁmwbﬁv#ewmmmﬁem@@muﬁ?gn fiowpble@bs@mbe@ 5 there is
shown a meapecti ve view of the incr errent al stretching system 132

conpri sing | ] 5 4 crenent al
stretching ro %’%J 1?&%{%@%{1@9@&? %{§ }%}}% ?‘gﬂﬂgﬁe}nﬁnggw correspondi ng
- grooves im_s%i? élﬁ a@%(‘t’%dﬂﬂdﬁ‘ﬁtﬂmf’%*e"“@‘i%ﬁq‘%l @ P B eplfeehit g | or 134,
| ncr enenintideddt the@dbg lrhit g séopd of ¢ predediBnvéntidd fek@Bercepdfanlyathis donfimadiiont Ft h 162 and a

plurali tﬁ,umm?s%i;ﬁ;mﬂmwm o RRVERT ﬁe@f?annﬂéﬁm}#g]ﬁ&ﬂcuﬂuﬁc vkl er 134

i nt ernes or engage rooves 163 on rol mhlle the teeth

162 on r&a’PaéY“ﬂli%“Pﬁ’Fé’i‘srPE@‘ﬁ““Wq & engage the grooves 161 on roller 134.
The teeth of Adtoih tre@lolubaran@y H6 cag bndispaadd|iya fegulacpigieidnained pétgpefdowsagl shown in FI G

6. The apg¥nqf sbitein FRES ﬂlmymtaﬁed%dmgwﬁn}ﬁ tﬁe%&ﬂrg&% ﬂeJentﬁ?eﬁtﬁoﬁ %dhe Lor certain
shows a

effects in t inis

e on Bt gt g?%’i“nﬁ”&ﬁ"‘“”ﬁ‘ﬁ%"s BOE AR s SR R S P Ao o 134 and
136, respéeted qlidy rolk e Ty partipnlat, Biisbaipred thap fghbene’t op “hertimbodd” pttterpsovculbiet ween t he
apexes Ofseradr i@ﬁ&&ntm\teﬂﬁﬁ hypxcﬁbahemnglﬁwomma&tameME anQngQZ to about

0.30 inc refera aut 0.05 and
about 0. Qfggl‘k CRes les(sfgﬁfgg" mﬁ@”ﬁi’“‘r’l“’ °f§"i‘ °“w?1"°“weht ¥'(m “’ed ’)eme”tf‘ "the teeth is
measur edstetthedipbe press arlias cbfpcmtnweor%ebfet’mu Wh%%@“&péfﬂhed?ngt“ﬁ@ gipefid, and is

. p[)ef er abloy sﬁﬂkbﬁd refi6E isat hn atn@éagr&am R @5 MRlcQitt of e Makh@e ditetiof, MherenikalDe b]tcat vvegln
about 0. 10 .k Nc 4 g.[i]_% preferably
about O. %bg%géggm ‘3‘9‘10%%81@%2%;55%%39 mw'%' erlgtﬁeeth 160 in
one roll %‘é‘ﬁwb‘%‘e’dfsfe@et by one- half the pitch fromthe teeth 162 in the
other roll, FIG.4isaphotograph of the nonwoven web 102 after having passed through the weakening roller

- arrangement 108, and prior to passing through the nip 130 of the first incremental stretching system 132. As
can be seen in the photograph, the nonwoven web 102 includes a plurality of weakened, meli-siabilized

~ locations 202. Weakened, meli-stabilized locations 202 correspond to the patiern of protuberances 116
ekteﬁding from the surface 114 of patterned calendar roller 110. As seen in FIG. 4, the nonwoven web 102

10




such that the teeth of one roll (e.g., teeth 160) nesh in the valley (e.g.,
val l ey 163) between teeth in the mating roll. The offset permts
intermeshing of the two rollers when the rollers are "engdgeduary200h an

"~ intermeshing, operative position relative to one another. In a preferred

enbodi ment, the teeth of the respective rollers are only partially

i nt er neshivogsooddse degree to which the teeth on the aumasergidsol |s
internesh is referred to herein as the "depth of engagenment” or "DOE" of
the teeth. As shown in FIG 6, the DOCE, E, is the distance between a
position designated by plane P1 where the apexes of the teeth on the
respective rolls are in the sane plane (0% engagenent) to a position
desi gnat el ingudgplccherent P fvhipg oit belndempmds 000Fhich lsreve tiestittpingfe sowerak ol | ext end
inward bexgmebrhhigland 1l toward the valley on the opposing roll. The

optimum or ef DCE . f or e p ndent upon the
o Ght g ¢ HEAR R ol PRt AR T e B .| 1 19
January 2go8n Horas ~cHOBEREsFaF Weent Aagudity| of weskehwdr metryighdtdidriessions, the teeth of
th|e| mat i MgretyQledtiSe aQﬁMtyBﬂ;perﬂ@s ﬁkhb Qdﬂﬁcden\Meﬁ Rintidder \Mﬁkhk ﬁﬁﬁx@f Wfailikﬂad opposi ng
rolls. T Q]Qg% valleys to some

degr ee, Ira:gl%]m:b%ed %lgoﬁl% ss’.“’“%gﬁ%% lfl se?noti a"tc i qftc%gégmwe‘ﬁrsmt he nonwoven
web 102 ﬁra%lifeﬁ oo ‘eﬂ%“P’Pg Erpughop the abyis F‘%’E‘ﬁ‘! ?yaaﬁw@ﬂzwwwg &% t hrough the

i NCr enenthdughSdt fipe 130 Mdriidy 15 WS AAcik:talt sh@chiRgD sy B30 extstbying Qboded préstit) ect ed t o

tensi oni hdat@rsﬁ%m@?aﬂh&&%ﬂ:ﬂ&swh@cﬁh{%sﬂga&%m@%}gﬂﬁéﬁ&?ﬁ%ﬁéaﬂo@& to be extended

in the direction tensi oning force place nonwoven web 102

can be adj ustREHHY RS- pdhteiehyn e dfTectoRsw ffr‘h"’t‘lﬁﬁ'f’ﬁms“l’?@“g HEh that the
i ncr enentiticompgdng Béradeits gretidng sllérf i3€4ne 135, m@mmtbmmmm@,esa

rzrglélt St alrd gZo?geﬂ "?ﬁ@& lﬁ)ﬁ'&ﬁm&%%rowgs 1rsumcu£x@ndcd&|ﬁat.eeg@?&mﬂltk&eﬁc@l;ﬂr&uagzof ?Eert ures
coin nt W e | z qocati ons in the

nonmven(f%/\egmi'ffﬁm teﬁ%ﬂ%‘\}ge %gl‘“aﬁd“oﬁ‘ﬁétyﬁ%ﬁg‘&ﬁz? AP PRSP i nwoven web 102
do not r emptvesri@. dhgtebtintFo prerpikt Bhinkergssh wikhercedoge the gadvest16 aniralig 136hvdileisnwoven web in

~a coher eptwm ﬁ@ﬁlﬂ&u&ﬂt%t@ﬂ@{bviﬁ&ehéﬂ@tﬂé@@dﬁ@li\ﬁ@nmﬁ@isﬁ :aleaaﬁdfiaaaﬁsheﬂaﬂcati ons

:Egt ﬁgﬁmﬂégﬁﬂ}f&!angﬁaﬁ&spe ¢ as o'lirlvg%% %h’ﬁeap 0?&]& %Cr ecé}%]ﬁyrf,mé desggdng system 1327

reater frd precursor web,
apert ur e@f?e?‘ﬁmﬁff?é‘s#l@gﬁl@f%“’vbhere t he rrel t st abilized regions ruptured, and
i ncreased extvam Sdehhck kol FYG. i6,which @ov@ 12 @Gifon R HitdRERshiliz bR the@N 60 62 dfhe act ual

wi dt '”mh C1344ma 198! &&Jel Nhe sre%@tot edlsmwee ea‘ia k2 APP! 1 € to the
b wnon I S SRR ERARP =P e b A YD e

web when stretchin expect ed,
nar r ow n@e*h afte Pisty e b et 7Beubd: ”zt‘h@"%%? ik (‘g% a?lc?ﬁ &) & DR easi ng t he

t ensi on beowetnhi@utlVDs @didbbuit ¢.i Setmwhds Y1.27 7382 meX (TeI18iEI0 (or fapt) peifidtéett & nekesadr i bed herein

are for h%@dﬂé@ BroRlidot: tétﬁe aﬁén%ﬂﬁ‘eqooth%% Mk&r&bﬂr ehdaltf&'aﬁteé?;{ ﬂ&eﬁg}ﬁﬁﬁﬂeon applied in
the MD. At this sta nonwoven o? basi s and

o) t FPH e S ) D] Py sl 50 5 (R P P B 251 aper s and

havi ng ainfhesl(@35 gimpeed Gi0delee@2.2dma@n 2 mm, and an open area of at |east 15%

the el ongati qaet@u;llaaqnmegmc;nqaqﬁsagysngwmmﬂmﬂ@e@lIw%eeﬁe;sﬁ ext ensi on of

about 40- 00 onwQven t ocessin ffers
Chat ant o oo Bt RRESED P Mot PR ein 3% iy R SRER PR e cases,
begi ns t watipggl | The pifses ghermigy intaypchiing wi thesiwd s vdhieor traellor ale “grgedyritap. Ref erri ng

- NOW t 0 Hhfeames¥ing} BRt6tRe b&m&;hame B oty r @pdﬂpr&réned &@o&ﬁmmy@gm wel 102 after

havi ng beenmrlﬂbl ect u%@ytm@gn thmns&hoqlgmgmtvﬁrcg%e %Q?(mgec thde i ncrenent al

stretchi eseen an PEOG P8 nonwoven web

"~ 102 now iﬂmﬂP ae@neét%Ffmﬁmetdprﬂnaaswfm@W%@eméh et’rnelFé%Frﬁm dent with the

DOE, E, is the distance between a position designated by plane P1 where the apexes of the teeth on the
respective rolls are in the same plane (0% engagement) to a position designated by plane P2 where the
apexes of the teeth of one roll extend inward beyond the plane P1 toward the valley on the opposing roll.

The optimum or effective DOE for particular laminate webs is dependent upon the he1ght and the pitch of
the teeth and the matenals of the web.
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weakened, nelt-stabilized |ocations 202 of the nonwoven web shown in FIG
4. A portion of the circunferential edges of apertures 204 include
remmants 205 of the nmelt-stabilized locations 202. It is 1%kkbaya@d0s hat the
remmants 205 help to resist further tearing of the nonwoven web
particularly when the nonwoven web is used as a topsheet on a disposable
absor bent wanswogdse. O her exenpl ary structures of i nocensitahls stretching
mechani snms suitable for increnentally stretching or tensioning the
nonwoven web are described in U S. Pat. No. 5,518,801 issued to Chappell et
‘al.  onMay 21, 1996, and hereby incorporated herein by reference. Newer
di aper designs that require higher extensibility of conponents to
facilitate behba eftiodimeatndie teglprefi@rmiating eafeinepdonot t alignédtvath e tvaieye off thef or use as the
t opsheet ﬁ}@s\ﬂl@mﬁst Tﬂaﬁ?ﬁtm&%%ﬁt@m&spﬂtb% aﬁ@gbﬂomg-@gr@/ ﬁ:@ngfr&ﬁﬁﬁhﬂ[}g 'S :
inportant to distj L.ngui sh between pure extension, and extension under a
speci fi edﬁsf’té“ﬁfft}w "2 19 January 2006 WO 03/008688 PCT/ US02/ 23146
especi al |y a Asgheapivget yebl 1@ibaviogaekialrred, gusitHabiized dpprbiers 20P(pagys Seipltsr  di sposabl e
gbsor belntnglarﬁewq{r&ang sys&ﬁlmohmngnwocth FREWND is sdbjEcteHS) tknﬁﬁﬁh@hﬂﬁbtcﬁ ctna?ont he ext enfS| on
e avail abl.e ve unde | r ease o
appl i cat FBI® ﬂlf(g\ﬁwfv(%nr%egn@x g%gtfngeﬁl B%:%en r‘lknﬁéﬁl?n en? e%m tﬁécomc ort, fit,
and sof t neweyen yeb A02ecsnchypadiusted byaresing 9 Ritchy BEf r t?‘hﬁ%y‘”% ‘hﬁdltet‘%’@k‘%“ar egions, it is
i npor t antuelchmtis shfk@nich cARake weABRDN@RkEliz&1Masbma P erhduye cfontined puratigx®t end upon
movenent %pe%yeggma‘%@deﬁt%tﬁ]%e wpaﬁs% I):Elag-‘stab%edtﬂ%n%lﬁbgm tﬂgmd@ovehr\l@o ﬂbaper does not

chaff ni y's skin, causing disconf abnd skin
irritati HPI“’C"‘TH% bardhA0 Pl GRS Welol9 ¢ ”c“br“%?“fmgd%ﬁ‘%ﬁtﬂfm ¥ i ncl udi ng
cat aneni ahifiniighizandwhiaemben gehamndosijioneveh & ke whakdd, mfthebiletddpcetonst 0 make a

hi ghly extgnsible topsheet after pa55| ng t hrough the first increnental
stretching system 132, the_nonwoven ‘i\ffg'i Q%J ed througtﬂaa addi ti onal ,
second i ncr erfff BAinEprpugh (o firsf dporeraepials ﬁ%‘w?vﬁeweseéon i ncr enent al
st r et chi pegter thimethaneifiih vii tgtprecirsr whlpgdrtarestin & tegwﬂﬁ Aesreethesresli-statllized regiopsl yvi ng t ensi on

in the ”ﬁ@ﬁ'ed’)%nd%cfe@é‘dténaﬁbmt} RemNERs- okl Iaudcﬁn,dﬁcmamd Ji@ aleuD the sane

| evel as r e S ncr ene In this
process, dlfcf °¥\,§°P?n%|°§%§§%°3% |t1”§f:1nrﬁl Egttgth (ra]jg ;ism g%%ﬁl{io'ﬂgomed by

appl i cat syorm 6B KPetpestab payavisds el eysp auiirees the i capde eeisred &Y HEFRSns havi ng t he
requi sit gn@x Tin%&u!ﬂb@fﬁh&n&& Te @210 @ perids G Eibed herdinv@e fod imtenelllj sastddedt | on. The

- processin %%rh [e%sio %qh&ggg% ? %% ﬂmqi&qmye o%ﬁﬁebagﬁc%&%l ogies for the

second i RErénen preferably are,
subst ant pcmmssﬁonaﬁef@ﬁilw%@rd TGP ffeﬁsytdlsp%?élrpéfﬁﬁlglha%wé?lwﬁeﬁ’&%?@tzem 132, and
t her ef or @, andh@ S kratof HRast 3%, taddgatijrai 19e/on lade s’ only G@uriD-80%aftr of fir st

I ncr emn%&&&%{}%&?ﬁb‘sﬁ‘ﬂ ﬂé%&;wm 4‘6%2‘11: t\% Jtége &gxrocegﬁg tgfﬁlg%;tﬁgﬂ %Eafce tul n-a pr ef erred

enbodi nen e nonwoven of res%nt |nvent|ﬁ£ i.s processed in the

second i ﬁﬁeé%ﬁﬂ%mwwweéﬁf&‘%ﬁ RN S nner, and with
respect to t lrefsisgmew EIGhDliot odhres pmmet@sﬁhelnwweiabﬂb\l@ W&ﬁfﬁ#ﬁms‘es'-pect to

1 ner enent@ec b il Pross, ﬁmykﬁ%mﬂgwe@&ng sfsRh 1§:zemsednlae liake embodi ment s
second increnental stretcg signi ftﬁ cantly in

certain PROFER{E nonfyfe “’é%??rﬂ‘i“g“"lu% ‘El‘ﬁaé’tyﬁga{’cgﬁesg&dv 152 ar? cﬁ'm S %gement of the
-mating rokkeds melfFelizpiippivae208fof thheonsweromd showe rﬂeﬁﬁnf ath miipretichi ng system
132" s biRuiddbtbond !el:fgés*aﬁiperﬁﬁésﬁﬂ&ic@da x@ﬁinsrzésl Alhe militaElROBaRROWOVERE Web in the

f orm.of g&\t;\vé%f!hat gfl 50? pntto?ésmt ¢ !gg}%]e(:)u];nwgvhn we% %Juﬂr#r%\t Xnt{l ncrenment al | y-

stretche enS| on pot ent 1 al- ant 'that arter Incremental | y
stretchi wgwwndveheesmwp@e% speggble @fbt’%@mbr ocess described herein, the
nonwoven Web RN edhlanodehups of atralrhil sidching MGRAtnsaduikable tih dncsamaiyi dt h in

stretching or tensioning the nonwoven web are described in U.S. Pat, No. 5,518,801 issued to Chappell et al.
on May 21, 1996, and hereby incozporated herein by reference.

| Newer diaper designs that require higher extensibility of compenents to facilitate better fit and
f.;on;fort require that the material for use as the topshcet have at least 70% extension at about 10 g/em

loading, It is important to d1st1ngu1s]1 between pure extension, and extension vnder a specified loading,
i2




the cross machine direction as before the second stretching step, yet it is
able to extend substantially beyond its original wdth in the cross

machi ne direction. This is believed to be partly due to tidanemsprBd@an-1i ke,
or fan-folded, pleating induced in the web during incremental stretching.
It is believed that this additional increnental stretching can only be
achi eved, wa$s@kas ed above, when the precursor web eairfokd831@ certain

m ni mrum extensibility. G herw se, the second increnmental stretching step
sinmply shreds the nonwoven web. By controlling the tensions of the web as
it exits the increnental stretching apparatus, the width of the finished
nonwoven web can be maintained at a predeterm ned di nension, with a

cor r espogghing aeeﬁuee[}abvmaaamm&ham‘auoal1o @tm. OFee Bispb A abaibent Aiivieg bledagi on forces. As

not ed_abguey slleA0rhd hONRkid NELANFR! by AALELERPG Rhiol REaRGRMOVEN Veb by

the met hSRoBf SRS L PR LAtV et T on ey Stretc e nonwoven beyond the
linmt of eammﬁwqhm L%ﬁ%%%‘@ﬂ@ﬁ?“@?‘%@ﬂ?e@ﬁﬁfcﬁg%@’ aadrSéfmﬂSié*‘“f@‘mB‘anuar y 2006 WO
03/ 008 6 8@helP G labddSORib P53 hdoks a@lnﬁ it i importah Shiaieciispdr carpéncntsatbstinfilllegeelyt y. Ther ef ore,

the P eCULERLn MG Neh ﬂeadggm?m@e&sq»ﬁ; e R Hods A S, o pBVE SUF i ci ent
structura properties to d. su&h addi t i onal f?’g’,ﬁ‘g’*ﬁﬁ ment aI stretchi ng.

Such pr e@iﬂeé@if%s‘“%&ﬁw %@1 (N S S R Y Bresent
i nventi ofglud@gdamekiniaie Mrestingdce ganenGrudthedikeescr i bed herein, including in Table |

of the Exanph@s.rse6 mpa@pwtm[bgqgmngﬁalpaﬁﬁg a{ofghlmagirsvmaeﬁehtﬂ appar at us
descri bed herein i s tEre erre due r stretch the

web acr ok &rsigp e nopyiResn ¥ s Refed tb§°“5hoanc?§£ méfe¥°ﬁ| lﬁcémeﬁptaf(lap “C04l d be achi eved
- by ot hersystw st Hiwrig thernesamigncromarhsirgiabing, gt vesb iddh is shskally insise dent
‘consol i Q} Sn.th&smnsiﬁ @Qnaglﬂaﬁnemavepiﬁﬁth is@reREISS abbuehd sodc@tlel Watradpior Machi ne

_dlrectlonten5|ont (ng to o . toring w dth.
Addi ti on'ﬁl‘tleymn?Fma%cgﬁrﬂg%Xn ﬁ%n pogbs, b@m%\@ﬁlgo g% lrlt"%ﬁtgfﬁnsgt ep%slﬂj‘gégscrl bed herein

can be perdeiategf 4D tegsiopthas pradyces @Waw&vmrheyrﬂg s gApieBREYor both of the
i Ncr ementnahoreditsedr Gildi dAGhed BbehiBil. S TR:Opidcaksitpepatanadre eluipmdot det ipz imdgelivgdat i n t he

St O DG BHER SSLMER BR8N ERuLISLAIM AN BN WRA, Bbdialyn ext endi ng

the fibers nonwoven web re rgbly t aken up
on wi nd- idtieigp ﬁmtmm%ﬁﬁﬁﬁwsés&m 133 frd thsegforeapcdesgription i ea“‘?'l(.‘)’ﬁ'ﬁﬁ)’\/ Y85 web 102 may be
- fed dir ealdteypat 6 fint ipremehtaleirétobing shstema32wifibroibe fepeatedhers Seebrafayedebadientt opsheet on a
di sposabl.e, ARSQLBER ke ,ﬁésénl ifibifBon @%J&e& e Ie&oﬁﬁcreﬁ&dx ﬁ&&ﬁf@st&nﬂ@f ament al

stretching can either done o e or. on- “-P abm thmsprm())re t he

|ncrenen'91%1lsam§t“1“’é‘f’rcf‘ﬁdn"@ 6"‘§Pr‘i°té‘1 fhﬁéarmetﬁ‘ﬁ los &% &p°ibh & Sh I §P5 8a of the web
or only maeneﬂaittatchiugsysegmnﬁoweﬁet‘or@mﬁk@mbwwé@@éwﬁemﬁ%ﬁ@ﬂt al stretching

can be dgng, @Rl dld si%m{ 8) iORrEQUsFe0S RORLIpRTN hpithha dephackgpaetbfon of a di aper
wher e hl% ext SI bility is desired. Wth certain highly extensible

precurso &n webs, it may be possible to achieve a highly extensible
apertured noﬁ&mmpﬁevféﬂysmn{lhcrqnmﬂéS‘IG*PF@WW%NP&‘FWT%W‘FHH‘I@“ tep instead of.

t \r’]\D f g' Jﬁﬁ\m%ﬁ){m b P sdRiashil m@rexadi\dl MR T3He Pravidagy indremettdlly- bappr oach,
the web havi bove-nenti one & e

i ncr enenftﬁtﬂﬂ&g%’ tre 7’1’5“5 P?te%p o %1 EEI vely %ﬁ%ﬂ&%g %h&? §ce n&{a%gemant ( DOE) ,
“after \/\hlﬂ@mNMS)desﬁré?ﬂé!Pf@mﬁF@ﬂ‘&’ﬁ‘ﬁl“F‘b‘G”ted‘“‘bEﬁ?‘@Wé” "‘lsﬁ‘E“’”éi@’%F“P"eW Ben area, hole
Size, aspeads rﬁaamﬂecauectaﬂd béEIR R XdoanA Stieldiidgistbyy yet it inebl ROt sbsertblydeyamnt ,  an

ext ensi bltseongﬁg&latjﬂl{n rJ‘sEE%B& %Qect‘ﬁ@ b'['hﬁ@s%elﬁ?ed {E%Qﬁ‘am?){ue io'tﬂe%&cor@ﬁfﬁcet ring a

ng }“ﬁyg[‘ foprf5\dgh glﬁquapgcéqlg%amg?bmng 0dS censuch, as by, L Lt B9 . ARg, St r etching,

incremental stretching can only be achieved, as stated above, when the precursor web exhibits a certain
roinimum extensibility. Otherwise, the second incremental stretohing step simply shreds the nonwoven web.
By controlling the tensions of the web as it exits the incremental streiching apparatus, the width of the

finished nonwoven web can be maintained at a predetermined dimension, with a corresponding extension
potential of over 100% at low extension forces.
As noted above, the additional incremental strefching of the nonwoven web by the method of the

present invention may stretch the nonwoven beyond the limit of which the constituent fibers and bonds are
13 :




hydr oent angl i ng or hydroaperturing, or hot needling, subjecting the
~apertured nonwoven material to at |east one increnmental stretchin step as
descri bed above, and then applying tension in the nmachi nd9dppruagy 2

reduce the web width (i.e., consolidate the web) as described above. In
this manner, the requisite extensiblility can be inparted to an apertured
nonwoven woelhszdesssrake it a hi ghy extensi bl e nonwoven pogluso2i2sihe web havi ng at
| east 70% extension at about 10 g/cmloading. In an alternative process for
form ng a highly-extensi bl e nonwoven web of the present invention, the
nonwoven web weakeni ng arrangenent can conprise an ultrasonic transducer
and an anvil cylinder instead of thermal point bonding protuberances. As

t he nonwasieafwit@in®dtricial intgprify OThuvelvrg] elprizatoyveervvdniveb forltt pressupiniegion minsducer and

the anvi . e}ﬁkllmm@smal brogestics SHRINBEE 6 dadBriobht Llsraasm kifotcdblgD @b praiads ener gy

wher eupon pr edet m ned pa n | ocatj ons t web are weakened
and mel t *CVYH VT"PS goceigee %ébtﬁge@w?e’?tﬁ‘ﬁes‘ mﬁgvgl@{sfr%%\o beﬁe’imfgu’e
af or eneninflwive th Tébk 1 pBheFammplysseti@ 806 \WO 03/008688 PCT/ US02/ 23146 U. S.

5h628 g97hpatmhemﬁaewﬁn§ﬁ4 tﬁb%ﬁﬂ'at@la@biﬁedhiarﬂnfsm&ewu@ﬁmh tyafuﬁxteﬁnlypasz ing g
t hrough t i ncr stretc t web is passe
t hr ough ét'ﬁe}%i ﬁfws“f sec<‘°5”°ﬁrﬂ ﬂlleﬁ%c?ngﬁt{eemfmélg@st‘?&f mevegbyoﬁer"\@; EIEkthat produces
t he aper perse eIl frolering helstaryt “eorelidaiin TR t"t"@°’é‘§<t"éﬁ%ﬂ°ﬂ1"°ﬁ?‘?‘&/“’°&ﬁar acteristics

of the Chahifgesectiin Rl hir@RnecknX b fSm to Tia bk-@nidrin wisih.s mechani cal properties of

several NOMMOUERHENE LSRG XS, HES HRP Lkl RBRERG of NVENLT 0N, A

shown, certain ur sor nonwoven terials are not sU|tabIe for such
processi Plﬁaf“’&FPf@e%“&?Fp [Fersexagple, OpsRE BYP §Eiite fpeaialsiehing glers ALY B3 be processed
i nt o hi gliiligmgehebtadttd dotihing P@rsériss 1 cbftennBmunisen Srctp ing aighio wivnding ¢he kNt t o be

i1 Tustratiy brgimé)osm bl e structures, and are not neant to be limting to
any particular nmaterial_ or structure. t he s%énpags shg t{\n Table 1 were
processed as T&%’?E"F’“Bé’&b IB%’FP)W”"’W?FG“%WT“&‘PTH 189 andgtoreds Algmptysly: ¥y weakeni ng
was achi ewedtenyeb tii2emapid fob dindy g rofinctiel s Weokt ipretofgor pdwiesens usi ng web
weakeni Nge,odLi bifhentiid@Ngement 108 in a conti nusous process. For sanple 4

web meakenln Chl ved ultraso al | n ets. of ,Lhe precursor

nonwoven. %il\h/atge ?é‘m”fihacfcmm%]r Lelr""tt%kﬁﬂér")r%'ial lﬁm gﬁnf fe Fie speed

t hr ough Emermveebthmklemaﬁrgchmmme‘ker'eﬂdmangeth@nwamsfﬂmsbOa%uw%o feet per

nminute (AR Pl RanR} iRfs&ord Bbremoi¥il Sdicify canldeldond A il réen GpE@AHIgSe ROt  CoNsi der ed

critical to &Qneofé) eerraﬁew%n g{{ens]{nﬁg thod. The patterned cal endaring

pressure ack Rgr p L%h out 700 psig (4823 kPa) for all the

sanpl es, but Wlﬁéefialﬁ lbleemurf?émew?neﬂma%mﬁés Pl toyehisye)2 Wallys if £ j ci ent

melt st aka&ehsibreapeirrﬁa bRt Ribesteflst ol inaemapieadkhianekp istad pites Hlavedbyar e

consi der fighd Qg Wl 3Ok onsl R fibalNod b HAEES BbE B BOml ocessed, and
ns ar

sui tabl e varlatlg abilities of one skij in the art

wi t hout ﬁ‘ﬁ’éfEFéI@B?ﬁé?”ﬂ’ﬁ’éﬁ?“ﬁ’f‘?“&?‘i‘e“’hﬂf%atﬁé"(‘att‘@}yﬁ@’éld%%P@H%W‘BP%‘% 110 was :
conf i gur elgkhMD thsigatabrdiedno m@mms&diﬁbﬁarhawie 5ig, agpeqt B, DPERxgb#ES (or pitch) of

0. 060 i nches g hoffenBimen a&%ﬁvo%ngnmb\é\gﬂdegfﬁm@apgéugngiancr"es (0.25
nm, and a protuberance eni% glt er 100 | nc%es 2.54 mm
( Sanpl es™TVHfd"2Yy B kepwa B ’rf&"h&s §3F?f5‘f“§ Fitipa G formthe

ext ensi bhyéroapeiitswr ydoapomriag went T s@hmthq apertifefporworkn %%flﬂ@\w stlestcept for

ul't rasonbn%l;rlﬁeniﬁqmmg S&Q&%&;béh)abovmﬂd@{m h aah&neﬁ m@ﬁcﬁaldﬁa&mfo roller, the
t hermal | %é bonde e§ ond

I Jirst
‘i ner ementdre 9 P”g’tv&‘%{;nﬂﬁ 6“1*’58% t%é“&“)“’"’g '°§1c'3fl|a °é'ed a TI(3’f/e Wt F“e“?er ence to FIG

extensiblmty can be imparted to an apertured nonwoven web to make it a highy extensible nonwoven web,
- the web having at least 70% extension at about 10 g/om loading. In an alternative process for
forming a highty-extensible nonwoven web of the present invention, the nonwoven web weakening
arrangement can comprise an ultrasonic transducer and an anvil cylinder instead of thermal point bonding
pmﬁberances. As the nonwoven material is forwarded between the ultrasonic transducer and the anvil
c}]jﬁder it is subjected fo ulirasonic vibrational energy whereupon predetermined pattern locations of the

nonwoven web are weakened and melt-stabilized, A suitable transducer is described in the aforementioned
' 14




1. For these sanples the increnmental stretching roller pitch was 0. 060"
(1.52 mm) and the line speed was 250 fpm (about 75 neters per m nut e) .
Dept h- of engagement ("DOE') was varied as shown to achi evd Jemary 2@ui site
extensibility without destroying the web. Sanple 4 was processed using
mating flat plate variants of increnental stretching rollers, with simlar
pi t ches, WOb30o838 shown. Sanples is and | b, descri bedcrwsizhgaslabl e as " 50/ 50
PE/ PP bico SB Lurgi process", are spun bond webs conprising 50%

- pol yet hyl ene sheaOr/50/" pol ypropyl ene core bi conponent fibers having a
fiber denier fromabout 3-5. The nonwoven are avail abl e from BBA,

Si npsonville, SC, USA, and are nade via a standard Lurgi process, as known
in the amus 5@&@Rpe¢nen@allﬂﬂeﬁﬁbabwe,en thiy pioeal dftyr pesgivgetrouzh dim fidt5@8maBasur ed by 15

19 J anuars&etc&(g%wm %@&%ﬁﬁﬁgmﬁpﬁéﬁ&%&c&mﬁ@%ﬂ QRRE fyfend €SI NG
net hods (tbe l.e  width, one inch

gage Iengtp?f’dﬂc?f ea % es °ﬁ1w°r‘ﬁj gavm %esrg RE% %enm{?,ﬁ °ha’§ﬁe&snésnglﬂ55 tel oad of one
gram Saffsoees 2a and 2b described in the TabI e as "50/50 PE/PP bico SB

Sl ot -draw Process” are spunbond webs conprising 50% pol yet hyl ene
sheat ] J50% polippQRY! ene core biconponent fibers having a fiber denier
from about 4-F_I%se precursor nonwovens are avail able from BBA,

Si npsonvi | 1 e, T lispaychanicglpeppegtio of e sRprar-~BBRCeTE Y B Atione Fr ocess to have
rel at i velpyserdn ingphtioCDAMbek, depiagictudorabmneedktails arieaditble o agakdemng. are typically

greater ff) mﬁmmmeeﬂmws %Llalncgewp&,egaeﬁl lllts higﬁ%aeﬁg:e Rheds (e.g.,
| nstron, MIS, etc.) W h,” one 1 nch gge | ength, 10
a

i nches/ nffUTE & SB?E‘H'@ﬁ‘ffn%t?)@éllﬁ‘matﬁﬁ?fp‘ﬁmbhs‘?ﬁws’ﬁflé‘l" phgesgfo bplmgPam  These
pr ecur sornywetvdar mrteizlbedricereed t 0 be made according to one or nore of the

foll owing Usm%e&gleshoﬁzﬁ%%ﬁgw FABBR des@BRbAw. PR LbPRY; 2 §esrmlses 3a and 3b

were al so e. u5| ngnmg  OCEess. Hviever is believed

" that, duevebtwo vari ations e“f’%ﬁm g"{m'%m&\ﬂe RSO B QTP e e 3%“% by BBA
- during et firezeseragntd 08 !Ph@nteeoqaera%ss elromg#tﬁvehwekemwwasacbw@@msswﬂynonmven was
| ower . Samaidalsetsébamaﬂetmébnm&v&s R B Minfidd tadVeRrel tRIGIYS0oRES, BE B bfe&Or NONWOVENS:
t he tOp E%ﬁﬂ)ﬁ @nm 1O 61'20% P%E}(Fwas oout§59lflegtb0r mmu?ertqﬂmgtl??ml QUEr layer was a
I'co Spurbon ot

50/ 50% P eclr Sor Chonwovens were made
usi ng t haogp.dpt %ﬂr%awswdd&e%ov&é@éﬂ%a %Wémaﬁﬂhwﬂoﬁu Tsg*errdpeak
el ongat i emsiabg prabel e, dipflestrfvasdbhAG00 R sed ipwad: yi mesm (o thBﬁesﬂ:ﬂ:d 5b were made

froma spyphong, ?@Y&Eas%ﬂﬁmgél&&l B ééﬁév&p}%@s MBfae  THiS

nonwoven, obtal ne er the name_So an 2 exhlaﬁl ted a CD beak
el ongat i i\ ¥l faending on Bopastsisdpnepropegredsiad pibg varigop R ¥RIS  nhond t hat
was usedatiligss ofk skilled is tapl @06 andeerveberGlontaies T patdr@d calendachienilSasy t o t he
-EregléLSOEonﬂgﬁtht%ﬂg:eM@lﬁmeﬂé@ﬁ bhvihe E@&E &?gll R &S tnéh?om% indes (ﬁéhmﬁs prck)cessed

y so as to el ongati pea

el ongat i B‘PFI SHabr \’l‘%’rﬁ g%é”ﬁhe%)ﬁg‘@% abdrad’{:" ”é"@ﬁ?“i“ﬁ}ﬂg 5’?13‘%8({1&% Bl e apertured
t opsheet # trh) (Singes 4 ehd @cbr U 6P fnekesi (b mof (Swgkerdef).| onger bond pattern |ength
Eﬁondbl englt g fﬁm&ﬂe Eﬁnmable:/\!p@rh]@&ﬂnongﬁikﬂ"gebpww i YatheN £ @E1¥hy (e¥c5;,tt 'ﬁ"’°‘ bel i evsd t hat

i's bon en ar e presen

i nvent i o% bm&e‘?smﬁe ‘f))sﬁp" tPespa%teﬂ]edt%l“gar’rﬁ@ & %e %BHQ'% 8" ¥t he resul ting
~apertur ePfS"FSzﬂébY thpifest sapreenddcrspentalyisfokinggogegses aa‘iﬁ}ﬂ"ﬂ?@ﬁbeve H@pﬁf@%ﬂwﬁﬁi{@ o are
i ndi cat i Qnsr ke skdpls meﬁfrdzﬂemaﬁtcmg rolldd FitcV¥R9 §.0600(1. 521 Hi) andffie Hnwaedneet s in

absor be “5 %gf(aWS%etmjs ge %t%) girehga mené { C%‘e)swlag \ggedtasrlﬁown Q‘%lm% l.2€ an d open

area are’'s I clent Vi SO wast e Chr rough.
However, fe@“%ﬁ‘tefeﬂﬁfﬁﬂ%‘ﬁ‘h%d“a“ﬁy‘@fﬂ?é@t Fweﬂweweefd mw&maewéleﬂp ‘&P%’B be

of incremental strefching rollers, with similar pitches, DOE, as shown.
Samples 1a and 1b, described in the Table as “50/50 PE/PP bico SB Lurgi process”, are spimbond
webs comprising 50% polyethylene sheath/50% polypropylene core bicomponent fibers having a ‘fiber
. denier from about 3-5. The nonwovens are available from BBA, Simpsonville, SC, USA, and are made via
a sta;ldard Lurgi process, as known in the art. Peak elongations are typically lower than 150% measured by
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effective as a barrier between the wearer's skin and the absorbent core of
the garnment. Thus, the webs of the present invention for use as a topsheet
exhi bit an acceptabl e bal ance of sufficient open area, hd9daseare28¥fd hol e
aspect ratio for use as a topsheet in a di sposable absorbent article. The
open area, hole size, and hole aspect ratio are are neasured using an
optical mvooomemdpe equipped with a digital canmera adusm2image anal ysis
system The mcroscope is a Zeiss SV8 stereoscope (Zeiss Inc., New York,
NY) with a 0.5x condenser lens. Since the apertures are fairly large, the
magni fication needs to be low Typically, the magnification is | ow enough
to get at least 15 apertures in the 16 19 January 2006 WO 03/ 008688

PCT/ US02 sigatdl@nsife] testing] methodsy (e.@uninstrpip MTS glapividas: opk indh sepaplel Widshy oma jindly dager es, t here

coul d evemRaDs ks aRRYodfadafteBREE fdd Rofoad ofonk En.f i €l d  of view. The sanple is
oo oL ed. TG0 b, 51 088aand AT FRPedAGE bt AR HLES Y 2. Sony

DKC- ST5 di gi tal® canera anal ysis is done
using | ompweps W%@F@WWM%PPIWWW cgre pipogHen, fahﬂ@}Bber netics. The
t hr eshol dbef d@fiicr fraxp@buk 446. EThesk F@urkoSnoivdirendike alil7ble ot BBA/\BRRsoma sQsAg hol e si ze

and Mol RSl b RuohaPBlLL B8Ry by & plokSs anldial je 071y

partiall rest, nee e exc e ot her hand,

t hese paFl‘B”ig”zEF“s P beislly wiesiythan 35 0hemiariet bicpiapdort sl f5edpe el (e d8BPenent s. The
| mage- Pr 8iT&letud wiiofobevigrh eamffe width, cpe/iech agelergid] 10 irglieggimgevebsshdaxip@d, aglpect rati o.

Somet | ”Eﬁackﬁrﬁﬁd bf’&?e%ﬁmaﬂi%!e)ﬁmor%s errmgedw deeQ&o:&J& SRkl HES 1 n areas
V\/nereth g’ oy ern thell%htlnglslessthan

i f
opti mal . ”6"?%5?29%@%&4710 9%@508(3374%@8@ 4”(% Bee ARFldw it s as they
woul d si gpmé dlat drapnrdosgs. [Howweer, ittidbelicwrd Git.algpdo vanplices ig thy dot difemiimgteppogerti es of the

apertur e@mlamgﬁmﬁfiaﬁreﬁﬁe@ﬁwgeunghu@ram%c@sﬁomaﬁwseoeterusI ng Instron or NTS

equi prent using. s r thodolo r the results shown
in Table 1, tR&"S 5 m‘?gb o 13’??“ RER(2" ﬁﬁe mpqaé(geasl ength was two

i nches (@!29‘8 PEHy bwoem@s%%&e k’]ﬁ@é’dﬁf\ﬂ’ﬁs* P50 REFE hiss spyebend. Rptheftthsse( 5. 08 cni ni n),
and the prbci€dk nqdfvévbnd ke WA®R uARE PF GER procesh Sesd¥BRARGSTANM kit @D pedie S| ack

_prel oad E&FE& ﬁabogqs%lng‘pé the. apertured webs, since a large part of the
extensi on Tn these extens ble webs occurs at |ow force that is close to

zero grans. SrwbEorENe® PFATEEGERR ATy st rdyriha pbrepyeraterolie sent i nvent i on
have a f fhistnethow@d, obtaiied fnPBBA aridér the Minetbfiplra@exhititéd 2iCH piabip@fatia@at 190 mark t he

‘two-inch gag%éﬁ@@%ﬁtﬁ@%mJ}@L&P&Mﬁﬁb&ﬁ@ﬂ?w&s%eﬁ&éﬁdﬂé bR 6a hd¥e rOI1, Or

otherwise in its finished, consolidated w off the roll, sone t'he

sanpl es TS b grpipy %ﬁﬁ%ﬁ%&w“’?*ﬁ"“f”ﬁése‘?:‘i’Bé‘gsaﬂ’FlFsé&T”Fé%"“%Wﬁéf ore appl yi ng
any tenshy®BA sda tolhgre Bighat Gy peak 20 Q6108 OB GBS cIRSHNUBORE BB idbE ta. . w aasasasR a

Y 0 aco n}rocessed into an extensible apertured topsheet with the added variation of using longer bond pattern length
(bond length = 3.81 mm). Without being bound by theory, it is believed that this bond length is near the
limit for effective webs of the present invention for use as topsheets in absorbent garments, due to the
resulting aperture size.

The open area, hole size, and hole aspect ratio are indications of the usefuluess of the webs for use
as topsheets in absorbent garments. In particalar, it is desired that hole size and open area are sufficient to
permit viscous badily waste to pass through. However, to function as an effective topsheet, it should also be

 effective as a barrier between the wearér's skin and the absorbent core of the garment. Thus, the webs of the
present invention for use as a topsheet exhibit an acceptable balance of sufficient open area, hole size and
hole aspect ratio for use as a topsheet in a disposable absorbent article.

The open area, hole size, and hole aspect ratic are are measured using an optical microscope
equipped with a digital camera and an jmage analysis system. The microscope is a Zeiss S§V8 stereoscope
(Zeiss Tnc., New York, NY) with a 0.5x condenser lens. Since the apertures are fairly large, the
Iﬂagﬁiﬁcation needs to be low. Typically, the magnification is low enough fo get at least 15 apertures in the
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field of view. For samples with smaller apertures, there could even be as many as 50 apertures in the field
of view. The sample is illuminated from the sides and bottom,

The image is captured by a2 Sony DKC-ST5 digital camera (Sony Corp., Japan) and the image
analysis is done using Image-Pro Plus software (version 4.1.0.2 from Media Cybemetics. The threshold for
aperhure size is set at 0.4 mmz. When measuring hole size and hole aspect ratio, all partial holes, i.e, holes
that are only pariially in the area of interest, need to be excluded. On the other hand, these partial holes
have to be included for open area measurements. The Image-Pro Plus soﬂwére gives average hole size and
hole aspect tatio. Sometimes, the image analysis sofiware may pick up small holes in areas where the
nenwoven basis weight is low andfor if the lighting is less than optimal. These holes need to be excluded

- from all measurments as they would significantly lower the average hole size.

Tensile properties of the aperinved webs of the present invention are measured using Instron or
MTS equipment using standard tensile test methodologics. For the results shown in Table 1, the sample
width was one inch (2.54 cm), gage length was two inches (5.08 cm), crosshead speed was two inches per
minute (5.08 cm/min), and the slack preload was zero gram. It is necessary to sef the slack preload to zero
grams for the apertured webs, since a large part of the extension in these extensible webs occurs at low force
that is close to zero grams. Since the incrementally-stretched webs of the present invention bave a finted or
mildly corrugated shape, it is important to mark the two-inch gage léngth on the nonwoven when it is stifl on
the roll, or otherwise in its finished, consclidated width. Once off the roll, some the sampies may stretch

somewhat in the cross direction, even before applying any tension.
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As shown in Table 1 above, highly extensible apertured nonwoven webs can be produced by the
msathod disclosed herein. CD peak elongation of the precursor web is an important processing limitation,
with bond length of the melt stabilized regions being an important parameter as well.

While particular embodiments of the present invention have been illustrated and described, it
would be obvious to those skilled in the art that various other combinations and modifications can be made
without departing from the scope of the invention. It is therefore intended to cover in the appended claims
all such combinations and modifications that are within the scope of this invention,
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t N10cOCO CNNC) W 18 19 January 2006 WO 03/ 008688 PCT/ US02/ 23146 As shown
in Table 1 above, highly extensible apertured nonwoven webs can be produced
by the method disclosed herein. CD peak el ongation of tH® jspearki28es web is
an inportant processing limtation, wth bond Iength of the nelt
stabilized regions being an inportant paranmeter as well. While particular
enbodi nenwe omoséshe present inventi on have been il | ustorasedsand descri bed,

it would be obvious to those skilled in the art that various other

conbi nati ons and nodi fications can be made w thout departing fromthe
scope of the invention. It is therefore intended to cover in the appended
clains all such conbinations and nodifications that are wthin the scope
of this invention. 19 19 January 2006 WO 03/008688. PCT/ US02/ 23146 What is
cl ai med iwgatiskmiméyi@ONWOVENn web conprising a plurality of apertures each
havi ng a hole size great er th e as atj o | ess than
6" sabd ol B e RS etaie S ek P e BRBB LRY ber ng
capabl e of atanf %@ktﬂspem%é%tﬂehéﬁaéﬂm#“ﬁw@%hwawgpeﬁa@wwgﬂm%5%@94 on at a

l.oadi ng of 10veigé @pible of at leAdt 10 BRI h HRIIss GEUATRY dirdion 6 abadilg 18l y Of apertures
formed by application of a tensioning force, said apertures coincident
wth a pIurallty of weakened, nelt-stabilized |ocations, said apertures
havi ng aZci r ChFFPEF@IEY pprigegg@lmality pfgpeptices fprsd bomplicatie) of & PEIEANE al edge bei ng
defined by asﬁ&ﬁﬁﬁﬂ%cd&ﬂmﬁﬂhdpﬂﬁh&oﬁkﬂbhihﬂ@ﬂhhﬁ@ﬁ&hﬁﬂﬁmhﬁﬁh& nonwoven web
capabl e of %&% 3l Q6 %ﬂ&%faaggwgennﬂd%%%gdgﬂcﬁy 2 Almds§ASt 70% at a

| oadi ng of 10 3. nonwoven web accor to any of the preceding
~cl ai ms, wher éf “@HWHmﬁ5HWﬂW%ﬁmW@HWW3§W%FW%5§f?mﬁ%?d%?eﬁ@fﬁ@@ﬁ 15 and 70
gsnr, preferahwwmbéﬂwﬁéméﬁﬂbﬁmdﬁﬂumgsn1 The nonwoven web according to any
of the preceding clains, wherein said nonwoven web is a web selected from

t he groug consistin pbonded_car ded b of fiber b of spunbonded
- i 8 AT

fibers, i Wﬁﬁf%ﬁﬁgPﬁﬂ€F mgﬁﬁg R & i ncl udi ng at
| east one-ofh@éh@@ﬁ@ﬁg$ISmdﬂ%%mmﬁhﬂb@®WMW@bﬂ&b@Drd|ng to any of the
precedi ng clai ns, wherein said nonwoven web is a topsheet on a disposable

absor benIl ar t'llhﬁnonwovenweb aw?ﬁgqgafq%gf eB?cecKu)gn[ awhgz! eXt en%l bl % aper tured

nonwoven web conp rovi woven web having a
‘I 'engt h neasuﬁéﬂmﬂﬁmémﬁﬂ@HWW@mﬁfﬂ€é¥¢%ﬁwaﬁﬂfﬁmﬁﬁﬂﬁﬁﬁﬂFﬁwﬁﬁﬁW@ésured ina
..Cross machi. neveblbfinelGliokibirs, 1)l 2 MBS Bt kR afkadwovRadwed at a plurality of

| ocations to create a plurality of weakened, nelt-stabilized |ocations; c)

applylng a first ten5|onugg]force to said nonwoven web to cause said
nonwovenweb T 2onpRy 5h coxfing dogmyiof e mieceipe; cpimg fbsrpinyseid gevrove P fs-2s t abi | i zed
| ocati ons cr e@thcdng): agisgodatiler abdorbény/artiok.

6. - Amethod for making a highly extensible apertured nonwoven web comprising the steps of:

a}  providing a nonwoven web having a length measured in 2 machine direction and a first width
measured in a cross machine direction;

. .B)  weakening said nonwoven web at a plurality of locations to create a plurality of weakened,
melt-stabilized locations;

~ ¢€) applying a first tensioning force to said nonwoven web fo cause said nonwoven web to

rupture at said plurality of weakened, melt-stabilized locations creating a plurality of

aperiures in said nonwoven web coincident with said plurality of weékened, melt-stabilized

_ locations, said first tensioning force causing said nonwoven web to have a second width;

d}  incrementally siretching said nonwoven web to locally extend portions of said nonwoven web
in a direction substantially paralle! to said cross machine direction to a third widih that is
preater than the second width;

. €)  applying tengion to said nonwoven web in the machine direction such that said nowoven web -

has a width less than said third width,
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apertures in said nonwoven web coincident with said plurality of weakened,
melt stabilized Ilocations, said first tensioning force causing said
nonwoven web to have a second width; d) incremental |y stri&JeRpay28e4 d
nonwoven web to locally extend portions of said nonwoven web in a
direction substantially parallel to said cross nachine direction to a third
w dt h t hawoiososgs eater than the second w dth; e) appicyiveg/2s®asi on to said
nonwoven web in the machine direction such that said nowoven web has a
width less than said third width. 20 19 January 2006 WO 03/ 008688

PCT/ US02/ 23146 7. The nethod of claim6 wherein said nonwoven web conpri ses
an el astic nonwoven web or a nonel astic nonwoven web. 8. A nethod for
maki ng a hi ghly extensi bl e apertured nonwoven web conprising the steps of:
a) provigi Ng @NmAREe b MEEOWRERWRY RBwiMG Ryt aMbMg acis@NGivdveaBassed in a
machine direction and a . first wdth neasured in a cross machine direction;
b) i ncrement FTEEPFEIREPhg sai d nonwoven web to local |y extend portions of
said nonwoven web in a direction substantially parallel to said cross
machi ne gi r el de@Y thrénalang & &G RHenvBlbdiurbdiddwoteSweb irpritingihe Pzt t he. first w dth;
c) applying tension to said n . j : | Lrecgtion such that
sai d nowoven aﬁeﬁmwcﬁ“gén agmv"\If &o%ﬁﬁﬁ%%%?gggg%gg%%{%ﬁﬁ%a%% The met hod of
cl ai m 8 wher ei nistEdh msEwHAdR AT HRPns Erecore opposi te material conprising a

m xture of fb) b@EEmet sieEting Gid noben edb ddcalireesiportidns of saéi neowd wébr om t he gr oup
consi sting of %%&hbkﬁmsmﬁéaﬁspdm%m § LR oS maRE bbbl 18 SSndiigh BMRET absor bent
materials. 10. e nmet hod according to any of the preceding clains, wherein
sai d nonwoven w&Fs Gandefipidhaying "a peak CD extensibility of at |east
150% and beicngypBineekiedo fid emwivinevel)inde packivnigdcn fuphhapdid aovosme®d  car ded web
of fibers, a wel,okispurhondedd4:hers., a web of neltblown fibers, and a
multilayer material including at |east one of said webs. 11. The net hod
~according to any of the preceding clains, wherein said second tensioning
step causes Tsamathodwdpvin ¥ ehrreimeiid tonyoror fvElih ¢ competitemaiirig forpRsig R @XEe0ss machi ne
direction of  gped 83Se oriibiollsr nlafelils GdMBcted MDA BiGup cahdisting of wood pulp, staple

fibers, particulates and superabsorbent materials,

10.  The method according to any of the preceding claims, wherein said nonwoven web is a web haﬁng
- apeak CD extensibility of at least 150%, and being selected from the group consisting of a bonded
carded web of fibers, a web of spunbonded fibers, a web of melthlown fibers, and a nwltilayer

material including at least one of said webs.

11. . The method according to any of the preceding claims, wherein said second tensioning step causes
said nonwoven web to exhibit extension in the cross machine direction of at least 70% at 10g/cm

loading.
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