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rel ates to P§rV62448xt ensi bl e pol yneric webs. In particul ar, edweuspesast
invention relates to macroscopical |l y-expanded t hreedi nensi onal apertured
pol ymeric webs. BACKGROUND OF THE I NVENTION It has Tong been known in the
field of disposable absorbent articles that it is desirable to construct
absorptive devices) such as disposabl e diapers, sanitary napkins,

i ncontinent briefs, bandages, wound dressings, and the like, with elastic
elerrentst0|rrprovethe PQ?-P stained fit.

It is also well known thg?ﬁ?f@?%l;éﬁ;ﬁ%ﬁgﬁ%g% &q?gv%‘ach products
intended to be worn in hot and hum d conditions, to provide adequate
porosity to all areas of the article where undue occl usion of i

cause sensitized skin or heat rash. Due to the nature of nany mwml"mmum”mn
absorbent articles there is a high potential for skin irritation &{)goo 1,0
trappi ng of noisture and ot her body exudates between the el asticize

portion of the article and the skin of the wearer. Elasticized portions of
di sposabl e articles are particularly prone to causing skin irritations as
they tend to be nore conformable to the body, and therefore nDre likely to
occlude areas of the skin, often for long periods of tine. us net hods
are known in the art for inparting elasticity to polyner fil ﬁ/ﬂm us
nmet hods ace known in the art for inparting porosity to polyner /”
there remains a need for a polyneric filmor web that provides f*mm&;oth
(afequate el asticity and porosity, such as may be adapted for durable,

p

.pfol onged use in garnents, parti i H‘ﬂﬁ%’l‘l rments. WO 99/ 62449
2 20 NOVEMBER 2002 PCTI US99/ 114 %MF T1GR nd ot her absorbent
articles fitted withye Jﬁ@&hf'lﬁ\%ﬂtl&?%llﬁtﬁytﬁ Srof} Axtdntib eg bl Wands hor a

nore confortable fit, rov |ng control are
known in the aPRrticps,eghe presest a@wmmy fF'éte&cé%rrﬁP‘ngﬁf@tﬂ' ly- ﬁxr@nﬁ@a hree-

treatment of pdinyiEibh4l apBridred pbiymeAdivebesul ts in a desirable shirring or
gathering of a portion of the diaper. One such nethod of treatnent is

disclosed in U S. Pat. No. 4,681,580, issued to Reising et al. on July 21,
1987, and hereby i ncorporat egg Fgc ﬁ CQ ﬁlu& @g‘l} roved nmet hod for
sequentially stretching a "z t&,K GURD Fbﬁi dwweb to inpart
elasticity thereto 4, ber
tslbag ié%g%% Q/n"Hn the Rl of gﬁpﬂs%bﬂe aob’sgr%g tiEd tHaf |tV§§

et al. on Sept | NCOr orat ereln e ence.
Weber' 679 teac He%rabhéo GaRstict @bsgltpﬁlé@ éwweamuﬁh@%dlﬁmseblﬁ élaw@fsﬂét&awaﬂfma,east

two plies, oneifbniient Briéfs, Santifes MOLMRI dreshins agidome ke, withielagtié Bememe apd
ply is elongat abproVe tt)he range of size, ease of motion, and sustained fit. It is also well known
that it is preferable, especially in such products intended to be worn in hot and humid
D) conditions, to provide adequate pc;rosity to all areas of the article where undue
occlusion of the skin may cause sensitized skin or heat rash. Due to the nature of
many disposable absorbent articles there is a high potential for skin irritation due to
trapping of moisture and other body exudates between the elasticized portion of the
article and the skin of the wearer. Elasticized portions of disposable articles are
particularly prone to causing skin irritations as they tend to be more conformable to
the body, and therefore more likely to occlude areas of the skin, often for long'
periods of time. Various methods are known in the art for imparting elasticity to
polymer films, and various methods are known in the art for imparting porosity to
polymer films, but there remains a need for a polymeric film or web that provides for
both adequate elasticity and porosity, such as may be adapted for durable, prolonged

use in garments, particularly disposable garments.
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not necessarily elastoneric. The plies are either intermttently or
substantially continuously secured to one anot her al ong at2qNAMMBEREBN2t | on
of their co t D5,y € surfaces vvhlle in a substantially untensioned
("zero-stra 9? ié’hdltlon Weber ' 679 further discloses an iBfe¥P2d1418t hod
and apparatus for sequentially stretching the "zero-strain" stretch

| am nate portions of the web during the increnental stretching process to
inpart elasticity in the direction of stretching w thout rupturing the

| ami nate web in the process. Further inprovenents are taught in U S. Pat.

Nos. 5,156, 793 d
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enough to prevent undesrrab nirrirtation on

periods of ti niaminaks, wieh|to (ERAR %Stlﬁléﬁh&&"?tﬁg'séi‘%sﬁd:ll&ébspﬂ)ahalﬂo ilg
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hopi e to 1 holehsid Bachey XSk b 1 Bpich I mzttﬁ@afﬁﬁef farged PRallsftrepiess ()
acconpani ed byome efeehielaiestietchhbie ade@raeﬂmmhc,r ezhﬂatﬂeese%misply s plengabie rbue.

For exanple, ip.t L reul ap wel |
known t hat forpoénp%ﬁ%salgd éﬁt&gggc a'h‘ea p? erl %gﬁga{ﬂgs g l' @gaét%ntiaﬁy
created WD ogingauasly scoed Nmtlmoﬂomm 689104 potiar of the@rgmenswet he
appl i ed st resss@ﬁe&twmmnapeﬁﬂswnaéxsy Jﬁtbﬁslmaad"zéa SHAR") nditioh. IWeBEE%76 han
S,, approachi ngw1 nitude u stress. For non-round
apertures the ereﬁlﬁ‘r- a%es 3R lepr%ﬂégeh%ﬁn%épweﬁs dpresaquentially siretching) the

apertures bec o'rmrosgtmiﬁ'emeeﬁh laftitatd Portions b Ifheswbesluah tiecintrefidgns str&ehiﬁglse
the edges of the material

thee rturesmthe of
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catastrophic fai S [ Iy GA : { f
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porosity so as,to be prefera or use asftmivwearer c nt act urf.ace on
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di sposabl e abskPq¥@hin theafte “14¥\P§ lamingtes o TRCLIC; rRatgagls sug %S 9‘Fa%s°d LU
i nherent |y f1 UG, Pat. WaSS01,679; issuedto Krueheraet al.i dir Masch26)W09€nEamimtks of . |

w th a dogree i B Bl BrioBa iyl S0k fon B ﬁ%ﬁg i Ptial3 i Rt oo
moi sture fl ow skiekayedsfoliayred Uyestretalwng the ilanipate past &bsmhmlt iof sl skim lagersi c,
and as a resul gmpﬁ‘&n aﬂ%ﬁp??ﬁ@@ﬁ%ﬁa& v Petobit. r%@ftBHén@(v Bﬂo@hﬁﬁr’]&ﬁﬂtas hdsec! e

requiring flui perrre not ext ensi
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3, 929, 135 | ssuggisitiand PORIURS And Ned RS, QQrt &@?nerﬂl}dn&e p&tBis eRGEIPRY

herein by referepc ests a syitab co taptln orous poly nerlc
web for disposH %lf%h'ﬁi@?@taﬂ WE@WC‘E‘E%'CRT@ nge Bﬁ% al | y- expanded,
t hr ee- di rren3| onal t Smeﬁeaﬁ@Gt)l"dnﬂéﬁhg)élaétldﬂédcblﬂﬁﬁbﬂmb* ﬂlnmhysf&pomus are

mat eri al . er the oI terial fQ.Tedt

capi | l ari es E@ Ovn, 4 ﬂ"g hv%”g‘%"ﬂa%‘&“%p 2Rl ?"ﬁl P?l n‘g ﬁg %@Rﬁhgg

t opsheet and Howpen( whpm anygf the dbove techeiqaesiscapplied tchthetmeoplistiorefastimenigd
utlllzedlnth HROR e m%

by Thonpson is r?cq)gf geng‘lragslgl ylﬁgﬁgsgﬁas?‘%%%ﬁd\kg@edr#gaﬂh H%ngoeb%frél%gs on
the inelastic plagjscperfosmance. Fior examaple,rin throepse jof gireularapertuges mpbnefr B tte
the desired t hiegalikiBRR tRitdbr %ﬁf%&s Siress'd,| b RAMaHClocHPitRIsk 38, Whickiitedas
been utilized as a body contacting surtace ith“a di sposabl e abs of bent
article context is disclosed in comonly assigned U S. Pat. No. 4,342,314

I ssued to Radel et al. on Aug. 3, 1982, and hereby incorporated herei n by
reference. The Radel et al. patent discloses an inproved

macroscopi cal | y-expanded three-di nensi onal plastic web conprising a

regul at ed cont| nuum of capl I I ary networks or| g| nat| ng | n and extending from
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PCTI US99/ 11478 4 of apertures in the opposite surface thereof. In a
preferred enbodi nent, the capillary networks are of decreadNRYEYBER2008 t he
direction dVOPY¥6R4#d transport. The macroscopi cal | y- expandedpCT/us99/11478

t hree-di nensi onal plastic webs of the type generally described in the

af orenenti oned commonl y assigned Thonpson_and Radel et al. patents have net
with good success in permtting adequate Bi quid perneability due to the
porosity provided by the apertures. However, because of material
limtations such webs do not general |y possess the requisite elasticity to

al | ow t he res@rhpaepalimthe 3ppligdestegsy abqut dhmapestuges: oRiy |losalcsiigss So.cls iggeaters .

Thi's short comithg $RapHraadHig khdghﬂhd&u%'ﬂ@ 3Lk$rﬁe§3fhe$alﬁﬁi’led/\§¥b§sl Fof haskdfidzed
portions of an a sor nt art urt when s are extended in

one or nore di?PE Y “l"ﬁ%"t ﬁﬁfsf)r‘%lbﬁeﬁ’eﬁﬁrfaﬁ%r aprd (FEG pRstivres) |y
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the web fromt ed the .a tures and ce re prevent the
onset of tear &lwe%msﬂonsm@sp&am absoghany articleset tl‘FE analFtsyl B\egP@rq fed
enbodi ment, i timpoidnt disstid ecakaldridtits) meldingelods feedrfalt| €it and use of the
macr oscopi cal | § eﬁ{)?n ed three-di nensional apertured el astoneric web that
is able to suSStURY "recover its three-di nensional shape after being
Sﬁbj ected to an apfirioecitstwehi stnoturep thas ddo qurovid® GiequateTpomsity tsovanultal bel so
)¢ desirabl e ;:)QTforaBI\é'igreu?e oly ﬁxgt\b@a%rec xﬂ% &a“ ﬁlsé&mgqsg)rbent artncles

t hreedi nensi o ertured we ures or
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di aper training pan e web I nuous
first surface penueability bctomtmxmnatbdmecsoqmasmefm qoptastieg fayemefi - catamenjal
surface. An elpgtonmeric web of the present invention preferably conprises a
formed filmhaving at |east two §ymer|c Ia§ers wi th at Least one_l ayer
bei ng an el ast omer Cemn%wamdda P2l o ORY 135 dssued: tonThermpspn| qik Pec.

el astomeric skyop 1I9a5'e£nd l\é?elﬁy RicBfporited hemimdy rietatrenwesl@gasw esitalle \boay-
exhlbltsarmltl Clté I % elBeéo(iures |@ nghr surfactecf t he
web, the prinmdy 5{5 U PUMS ‘B%h'ﬁ &Y dispqspbie artigles. ¢ Thampspn tegches ac - o
by a WD 99/ aﬁm&coﬁcﬂ@-dbdﬁuﬁtiBERtlﬂﬁﬂﬂlethQwaMB comprisedousf nbhquadbr k of
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lc ncave- shapegg'gr 0SS éltf@% H}Ee?faf A %&e?htﬂ?ﬁagheﬁéé gﬁﬁg&@ﬂ%&g&lpﬁt‘gﬁt
each inter conrf@@mnﬁgtm@pp@msﬁwamﬂgemam&m bassmgé@s By the plage of then
along a portiqg Qx@et‘, hed |ﬁﬁﬁl§§at§%htaeﬂ‘wﬁﬁ’méb%bﬂbﬁntapaha.ﬁﬁizéﬂ)rnt' on
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generally int | an ef|r ace of the dewal |
portions joi nég figp%sé f ag?ﬁjg‘"ﬁﬂ’af‘ i’\? R?&"E‘?’dﬂatﬁﬁ"?ge ?%Fb%éih?f@%?@ds #94 n
ot her si dewal |geperally amelastbiner, Howaiven I%ﬁefmﬁd'lpsmddmhﬂs pwtiie inclastiexgropetties
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surfaces of thstrusilbe. The i nterconnected si devvaII port| ons term nate

The prane of "t he. setuiolnk HslchalBicRak Bfen yftz6Pitl Body RERAERNS) s“mg‘ff“? of "
produci ng t he dispesabierehspebeneasticle contexpisedisclnsed in/eammendy é%ﬂﬁ?)ﬁ Q P2 Noi d| ng

a multilayer ef 8§f Prkived kb k'ahel%t'ap%tAﬁm ihﬁ»sﬁ'w&%b? lﬁmraﬁdweupwre
and applying a fldid prr essure di fferen& acrQss th hi cknesg of t

mul tilayer fil%ferance fihgiRpdgl etsal, patent; discloses, ap dmproyed magroscapiqally-gxpan °d(o
cause the nul tthteydimedsidnal pl@strcavéwédﬁ;irmﬁgheregumﬂrcbnmumtdfwapnuarg natwbrks

rupture in at Ieas ortl rg{lp Eeformelq‘g

ext ensi bl e, po?%%a cf)?)ﬁe S PE M ‘E‘r?‘rﬂ‘%"""Sﬁa‘&'g“l@w@%H the f%%r of
the present invention aIIovvs the interconnecting nenbers to stretch in the
pl ane of the first surface. The three-di nmensional nature of the web places
the secondary apertures in a plane of the second surface renbte fromthe

pl ane of the first surface, initially renoving web stresses fromthe tear
initiation sites at the edges of the secondary apertures. Initial web

stral n results in the base of the |nt erconnectl ng rrenbers experl enC| ng
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and



experience web strain as welt. Therefore, the three-dinensional nature of
the web allows the strain on the interconnecting menbers 39 NONEMBER: 082 of !
the first swif@reubo be dissociated fromthe strain at the 84 V478
apertures in the secondary surface, and therefore decoupled from potentlal
strain-induced stress at tear initiation sites. This dissociation, or
decoupling, of the strain-induced stress of the web from strain-i nduced
stress at the secondary apertures significantly increases web reliability

by all owi ng repeated and 20 NOVEMBER 2002 WD 99/ 67449 PCTI US99111478 6.
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said web is unstraine gana ect ratio o first eng
sai d maj or axi g\OtSB*fgamea“ Hibnat theretnwhich £an ingrease s amatmn genesially Woem
about 5:1 whenthzaieb isfitaied wmh@nstremdeg]mmhu drtiele, ach&cd diepezi deval |
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sai d second suelastomend vehi disighed todissdciatewtlie, effactshof draapplied straini am:ltlmeweb
stresses on sagfmelASLAIE dCehiSibeRlifes S&QSE&%'r@ta'rc?’ oﬁ“?ﬁ@%k qﬁef S flar

initiation si tes I N sal secon ry apert ures second
surface i s no insisgen. rMos patticalasly ince praicularly prefeaed embediment awouhehe sai d

stresses are aggirabid @ krﬁe"‘@bbrelafhaﬁl@oh’fh@l‘osééﬁ \-eRparidd Sthkéb\ltﬁﬂkhéi’dhal
there is provided a macrosco Wﬁgd{% lha landed thr e- di mensi

n
el astoneric wefP astomgey g to systaptia ﬁ?foﬁerdf%g‘ﬁ??f‘i‘ﬂ‘ﬁwal
second sur f aE:eshaperuﬂel r blemgnsabyected itd ah appliefdastmm sflug telaboutos00% or \wedre. It
conpri sin a i,] a r i t

su[)ns) tanti gl ly )évlogldpyls& be é’ci%fraglg tﬁ}qo&hé gy § ﬁlg rggzrgs;cabﬁﬁ@ §£§gle eeeén d
at | east one sdmannaleqpbl;tuneés'eebeln@lgdlmmr@lrg&hawngag/majos Mtaadtal rRinps; axis

cont i nuously Jae EflibfarORs h URajl S %’éwa?ttﬁ@tmau Yaxf! A5 LABREA Cgenaidfy
prior to the app[icat]jon, of str ssto sf}g} dsugstantlally )
el ast oneri c | a§BRO t0; th %§"99"W§dl|‘f6‘§ z ) “56‘1"31‘0 the web uring use :
styrene-i soprene/ but adi ene-styrene; and (b) interconnecting nenbers
originating substantially concurrently in said first surface as a

conti nuous network defining a $SUMMARY OF THE INVENTPON ures, each of said

primary apertures having a magjor axis and a mnor axis perpendicular to
said major axis, saiml a preferred embodiment, the present invention pertains to a

macroscopically-expanded, three-dimensional, elastomeric web suitable for use in
elasticized portions of disposable absorbent articles such as bandages, diapers and
pull-up diaper training pants. In a preferred embodiment the web has a continuous
first surface and a discontinuous second surface remote from the first surface. An
elastomeric web of the present invention preferably comprises a formed film having at
least two polymeric layers, with at least one layer being an elastomer and at least one
layer being a substantially less elastomeric skin layer. In a preferred embodiment the
elastomeric web exhibits a multiplicity of primary apertures in the first surface of the
web, the primary apertures being defined in the plane of the first surface by a
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strai n-induced stresses, said interconnecting nmenbers tern2HVEMPER 2002
substanti al Woeszedorrently in said second surface as a pl uradrinyse9hiars
secondary apertures) said secondary apertures having tear initiation sites
in said second surface of said elastoneric web, such that strain-induced
stresses on said elastoneric web are substéntlal | y decoupled fromtear
initiation sites in said secondary apertures, at feast until said second
surface is no longer renote fromsaid plane of said first surface when said
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s when said web ig_ u ralned ayin tio |df|rst

| ength of said mmj o(ﬁ%&?'ga?%?d Jadd™ %&%‘gﬂép ?}befogis;?'ﬂg 15 W8 ° Sprgfent

greater than aliventién domprisingsrovidingla multxhyereaistcmead ,ﬁlm,aaudpwmngnhﬂﬁlnem ang

menbers term “%ﬁ:ﬂ%sﬁm ”:%d ?“?E”‘"??.ﬁ”& éF‘e@&n‘ré/ diffOrefifidl ch%ﬁfscfhﬁ‘?hxéﬂfemhé‘s a

plurality of secon condary apertures havin
initiation sitdaulgi ayegaﬁ@ sé‘dsnﬂwémrme@ diffecontial @l%l&icmﬁv greatets, caau;e Hhehat

strain-induced n&llﬁlﬁﬁéiflﬁm% cSifofn ¢ Bl DPPartifg WRARNAE And HipRird M heledsy peRioaypl ed
fromtear ini t| entg 641@5 in said secondary apertures, at |least until said

second surfaceq Bt renpte fromsaid plane of said first surface
when said stresses aWhempsdi &g ah cextemsiiieyvplorous amnémisdr in aandalgorbeat artighegrther es

being in fluid d.Cat d.0 it l. o) e [ \ 20
NOVEMBER 2002 @9%4%&6‘§ it ‘Eﬁ%&@ﬁ'&"ﬂ %@%ﬁ@ﬁfﬁ&%&%ﬁ%ﬁé& |
14T8 Whi | e t he sugiehiinitheplaoe of dhe firsi surfager hThe Hiressdipgnsional; naturs, op thenwehg
out and di sti nglldoks Me%béﬂnﬂﬂ?tdﬂ@n%?hﬁ&blaﬂ@&ﬁtﬁé s&bnd SffaRE At ﬁoﬂmatpla@e it
I's believed that l{nh P entiop will be tte understoodfromh
fol | owi ng descrqfﬁ ‘ig‘ﬁ fﬁ%ﬁ 'T"Hn%b?ﬁ"lﬂ’ﬂ!‘cgl%?b W"FS}?S?’HB‘ & d3h iR Sites A ihigs
in which like redgey emne rswmda*(Sapedafssl f Ynifidl evéy e@innahmnhStharusMrthen
:)G 1 is an enlar art|
'p

lor art pol yrpétﬂ %f“e 9%/ %E@P"Egleﬁ V"‘g tﬁ?ﬁiﬁé ?ﬁ;’e Jebogtsrﬁﬁned
U.S. Pat. No. 4n@ddes e sidévall pbrhenmf the IIMergesm)ectpwmemhdrgumﬂgwémedbg first
perspective -i unu%ae&@' sfanaéU e@ené.ﬁfe%{rsﬁ%%@%e Pwa& fHe 1515\% &1RE ERk

I nvention havin é one
el ast oneri c; FISG!'fa‘éF i Pltimatgly, H@Pﬂeﬂﬂeﬁ‘ﬂj@d‘lebpﬁm aﬁ\e \plang, off th& Wdoﬁu‘ﬁ?é

type generally apPFABhésthé pléme thhbmst bt':Hfdb’étahdiiﬂe%gésrbfgﬁ@s’féwﬁdaﬁﬁiﬁ-thréshﬁllWeb
construction of an,al tergatlve el astonmeric web of the present invention

FIG 4 is an erfBFipiige Webswaigaswellns: view of a preferred multil ayer film
of an el agt gmeri c Wéﬂxe@éfﬁiehdl\epﬂmmenmmtﬁre dst’dtmwgpbaerlloadsahe stréinion theyer
i nt er posed bet n two . skin lavers;, F e
shapes proj ect eat%f(i?“{‘?%mﬁlné%b mt'ﬂg phnpso? t@%ﬁ%\g@&’ % ﬁxvgf)%ocﬁ'aﬁgc[ F@é‘ the

el ast oeri ¢ wetstwin atrthe secmdary aperteresiinhe secondaty swfage, and|thergfode decoupled

gf 853 f SE?H ngil froth SY8e&HtiaP BerhiRGifd e MGEld RO tdIP Tfiftion2HRE 2TREUIKEGIA dr' ne

decoupling, of the strain-induced stress of the web from strain-induced stress at the
secondary apertures significantly increases web reliability by allowing repeated and




FIG 7 is another enlarged cross-sectional view of an interconnecting
menber taken along section line 7-7 of FIG 5; FIGS. 8A- SCUNWEYBRRA¥RI c

repweeiadi ons of a cross-section of an aperture ofmﬁg,q?hgnerl c web of
the present invention in various states of tension IS an enl arged

opti cal photom crograph showing the first surface of an elastoneric web of
the present invention having an or@er ed pattern of approximtely 1 nm
square apertures; FIG 10 is an enlarged scanning el ectron m croscope
phot om crograph perspective illustration of the second surface of the
el ast oswstained web strhmsvof up td-hidut 300% @mmoreswitiesiut fgitirs beghe web dd© 891 62449 7

20 Nwmaﬁ&?g”ﬁgé)%g 11478 FIG - 11 is an enlarged scanning el ectron

m croscope phot om croograph perspective illustration of the second surface
of the elastoneric web showmn in FIG 9 tensioned to approximtely 100%

strain;, Fl Qn e iszpdét M GRENBEITRNABIRIISChRIIIES ﬁbmnesmmspmwm crograph

perspectlve i 1lustration of an aperture of an el asto
pr esenXRandadht inae- %‘H\?\Nﬁ'ﬁ@a'r%l@%@i"ﬂ'%é"’qbo?%@ éf"toéﬁmé’klgs{ﬁ i aﬁﬁ@"fje%overy

FI G 1giskontAudd Eé@nb%uﬁ%ﬁdﬁ&ﬁrspgum%dd/@td bbmrmw beingdogtiteposabl e
garnent conprising the el astoperic web of the ntion; EIG 14 is

re ent in
a si npin gube ”t'?iblrﬂqrﬁlq plagey wBIchae remols: from PB‘?} eolr ﬁ?'gfelarstt%e Wi nent  of

si de p&gﬁgﬁs.ﬁ&é AulfbIRR %@'ala%w%rlmmercdﬂngcunbﬁnémbarssdfmaJWafrdlyr@onmetI ally
expl ode erspective illustration of a |lam npate structure general Ia/ usef ul

for foshaney aress-sastior farsebstaatially desevnling appliedrstrgin-pduggdesirepges I sai
Per spegis \éﬁ?‘é( eei%rﬂfsa?d Eyéaﬂhaéudﬁeabgd.d fnrﬂén%ﬂné&fndf’:%émws Aechhing at ldaae nat e

structure o generally illustrated in FIG 15 to the de5| red
radi usone pamvmm r%lmsapfbﬁrﬁt Bidrfagse sqid PEMRGRPETIVES BRYING 8 oAy AoEMr; FI G

17 is g ﬁﬁrﬁg'éﬁé roraR iR © 5dill USbjoRtA@) Sfid andlbrehRE! sibnt@t RReferd

appar at us debossing and perforating an el astoneric filmgenerally in

accor darbeganat o saitapplied sain-Rdesad Bresses. @aidrpalpsaxs hahf Jry denothand i al | y

segnentgg rﬂﬁBﬁ%ﬁéé’@ sééddd%ﬂiétﬁ WHREhOS 1648 (Rt Sid et 1Al ASLRINBS]bEaNED Of t he
present invention, I's an enl arged cross-sectional illustration of

t he wewhen spidaveby Ltrﬁr@wea@aﬁ@ayleeﬁncﬁppwrréquf sedd figst lengincof saidl maiog

enl ar gggs pakhiliisabbid RAGINEST G/ mdoRBxi¥ lof Yredterand ek badviRdrasdi@ Webiic web of
the present invention I'n an untensioned state;, FIG 21 is an enl aré;ed

parti apngengugg%nqaga mtgchnneﬁt@@vsggew[aﬂé)oﬂnqqﬁ @ftendmg in the direction of sai

second surface, and terminating to form at least one secondary aperture having tear
initiation sites in said second surface of said elastomeric web, such that strain-induced
stresses on said elastomeric web are substantially decoupled from tear initiation sites in
said secondary apertures, at least until said second surface is no longer remote from

said plane of said first surface when said stresses are applied to said web.

In another aspect of this invention, there is provided a macros;;opically-
expanded, three-dimensional, elastomeric web having a continuous first surface and a
discontinuous second surface remote from said first surface, said elastomeric web
comprising: ‘

(a) a multilayer formed film comprising at least one substantially elastomeric layer having
a first side and a second side and at least one substantially less elastomeric skin layer
substantially continuously joined to one side of said substantially elastomeric layer prior
to the application of stress to said web, said substantially elastomeric layer comprises a
hydrogenated poly styrene-isoprene/butadiene-styrene; and

(b) interconnecting members originating substantially concurrently in said first surface as
a continuous network defining a plurality of primary apertures, each of said primary

apertures having a major axis and a minor axis perpendicular to said major axis, said



FIG 20 in an extended state; FIG 22 is an enlarged, partially segnented,
pl an view of a preferred elastoneric web of the present i nveNOVEVMBERR0ON
untensi oned state; FIG 23 is an enlarged, partially segnented, plan view
of the filmof FIG 20 in an extended state; _ FIG 24 is a sinplified,
partially segnmented illustration of a waistband for a disposable article;
and FIG 25 is a sinplified, partially segnented illustration of a side
panel of a disposable article. 20 NOVEMBER 2002 WO 99/ 62449 8

PCT/ US99111478 DETAI LED DESCRI PTI ON OF THE PRESENT INVENTION FIG 1 is an
enl ar ge r.tial S t| I : j o] I Q. art

macr oscg‘p Ff“s )%}g%%ggnsmcﬁ,gnap ?’rr%%g Rt z)lhé& %’5—?’{#&%‘? %ﬁrwsgg'pga\'/(?ous

pol ymer |ntemmmeémlg/\meu‘rbermkerdnwhn¢ (suhstam:gi}hlopnsuietrﬁblile shidr sagond @grfacez opsheet
i n di spgsabl S ticl d y. ns. The
pri or afy %Hra?g’ 8{3%%% éf’% é’n '%Z%Sm gﬁncs:%’sov'\}lg %ﬁ%%&tu?%aga\%ﬁ%ﬁ%f m@%{r?monl y

assi gnesited. in Sald:’mcpnmsurfage?,dasm&lasmmul: web, Rardie thag tstraln-inducedugiresSgs 1982,
which is her or e e ryi web 40
exhi bi t 2" gaﬁueF st'o Cf:,Bl%b %F as@s[tarjltgll)? Yieb Jp%ae HS% te-gp?m(fhell%h V\%t%Eh.X as%? f or med
by a nu¢doptanyi ag,ertufeSL at kaasbnnwcsaeﬂséctdmdrsdriake |seher1tnmles Jemotg. frothidast - | i ke

el enent 4 t t 0, 0 t her, i first
sur f acealgég off %%hi ﬁ’ B&r?zg:eawﬂ?n %gfrd %t?{s%gg & ﬁ?hedoto Qﬁd "%vne% rk%gg ed? %(E)hre tion)
e.g., bpareayoaperioresbheing mcéltuddcomrnpduaat@nS‘anmfat ﬂewet bne ssecsrtdanaaeemﬂe Each
base portion has a sidewall portion, e.g., sidewall portion 53, attached to
each edge thereof. The sidewall portions extend general ly in the direction

of the second sur{hedulier Fspeefof fip inveplion, dberedePravided s magEasroRiealy ons of

the fi berépédd@a e BiflehsBhS!, eRisRIEHENRES Bdvihg a0sHMtiANRIsI RSt suHaee Rdiat e the
first and second surfaces of the web, and terninate substanti ally

concur r SSEPRIINKPYS SERRN: SHIRRS reRotenEom| said 58 srfacRe SalcBIABOBGHE veD 55. | n
a pref eco@prigadodi ment, the base portion 51 includes a mcroscopic pattern
“of surface aberrations 58 generally in accordance with the teachings of U.
S. Pat. (M¢ myltilager foreed filgsemsaprisingaileast oge substantiglly elagtomegglayet aving

di scl osyrpstQide\Bnd B se8okt5iB0 Yanl HE R0 bAE QUbISHIRI 12¥ JIRRSTHERCSin IHYEr

m croscopi c pattern of surface aberrations 58 provides a substantially

non- gl oS4¥Rsttigincentiyersly oiRgekle aneesidrpf paid §PP§3€'P<“aBX/ elastomestlayer gRer r ays.

In an atd @eRphlicalio® BPA/sTRA bailt RpPAR®T Web may include a multiplicity of
much smal | er caplllary net wor ks ( not showna inthe first surface 50 of the

web, as (R)dp{grconngelipg genghars ofginatingssbstandallycongwrentlytin said figgt suffacgaasy Jan.
20, 1983 @mmmﬁfsemwakceémgafaeﬂumwewpmafyeé,%rﬁm&.e ea'cﬁ dfsséi}ﬁbhﬁn‘éﬁﬂ t hat

the additional porosity afforded he smal’l | ui d-handl i ng_ cap| | lary
net wor kepﬁfﬂye%rww @H@akﬂéﬂx'éfa'ldh% "pmrs@fﬁ pﬁﬁwew?sﬂawor AN MAURT Pt Said
ef fici enidj refy cm 446 85l dlpfled BRAIRUTIUREY bir€dbeS] sdld Hajds@Pb! e

absorbent artlc e. As uti zed herein, the term"interconnecti ng menbers”

refers Pas adi lgngthapd &F"dt Wé‘oé Aiseitss? Secqriidengty arhisholsi lessubgn SBIS’r firsbns of

whi ch spingth dfGarehhjorakid Wheh RS WettRalnsiaRed Bid ﬁaﬁﬁ@ bh R4PAGE ratRt JFRak
Representative interconnecting nmenbers include, but are not limted to, the

fi ber - | et leggl,pfzaid BTalQ'r@"San?@?réﬁP?%@d'g‘hs‘lf4s%ﬂéfl'°feqx'sa?f greatee hamand’
- COMDNhoASS i ARG Shid vetPd @Rfenbene®: s@id 4ntdRBnh&:1HE AHERBers HerminSiing?! -

substantially concurrently in said second surface as a plurality of secondary apertures,
said secondary apertures having tear initiation sites in said second surface of said
elastomeric web, such that strain-induced stresses on said elastomeric web are
substantially decoupled from tear initiation sites in said secondary apertures, at least
until said second surface is no longer remote from said plane of said first surface when
said stresses are applied to said web, each of said primary apertures being in fluid

communication with at least one secondary aperture.
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hereby incorporated herein by reference. As can be apprec?a@./tt'%Y)E“fBIEBrho‘?zhe

f ol Iwai9gvee4descri ption and draw ngs, the interconnect ipggahaiimg s are

i nherently continuous, with contiguous interconnecting el enents bl endi ng
into one another in nutually-adjoining transition portions. Individual

i nterconnecting nenbers can best bee¢generally described, with reference to
FIG 1, as those portions of the elastoneric web di sposed between any two
adj acent primary apertures, originating in the first surface 50 and
extending to the second surface 55. On the first surface of the web the

i nterconnecting nenbers collectively forma continuous network, or pattern,
t he conti nuous network of interconnecting nmenbers defining the primry
apertures, and on the second surface of the web the interconnecting

si dewal k of the inte L ne IIe Igforma di sconti nuous
pattern of secondaiRa g EaL RIFTHG LG—Nar B theterm conti nuous",
when used t ri be ast rfac f the oner efers to

t he uninter rowg‘ﬁ%g' cﬂ’e?f: @Hﬁsﬂ" S a‘gﬁr?%%“q“b'eng‘f'ﬁ 39“'i Pr“‘i he plane of
t he fi rditiretly chinging mwmbjeenmapal off therpredeat ﬁwentlorsulrrka)ebevedmhdnehe eached from
any an al |

ot g FRa favBhU b berdP upiisiobl Yord the RifSulthd BekbpRUEBIERI D X

util i zeebniwsctpm withhthet aeqompangog rdrawings sin” wmbnhlsserafemcuesmaje t he second

surfachggt,@nﬁn@gaﬂag@gﬁgwwﬁgemr efers to the interrupted character of the
second surface, generally in th pI ane of the secqnd surface. Thus, any

poi nt on t hefKedgsdgn %&'e%‘& segmenteds, perspeqtivg dliystration Bft‘hgf'obm nt on the
second gt pblgarerivviveb @b tgpedgenarally dlsbbbséd?ﬁ\/ddﬂﬁnéﬁl{?ab‘dﬁg-ﬁéﬂdl SUPdtadie. i n the

pI ane %éé‘uimeecond surface. In general, as utilized herein the term

"macr os 8 'is used to refer to structural features or elenents which are
readi |y vi siHiG 2 as annenlargéd, hpartiallye \segménted, tpmspmﬁpeﬁﬂijmlim offi t ance

bet wee f nches.
Convers #&ﬁe eﬁ%rﬂeﬁc%ﬂg?osyggﬁ%geinﬁgmﬁ)ﬁha@gé e er&#%“élsrfﬁru tural

f eat ur et mstelr@fevfu@mfasmmne not readily visi bI e to a normal human eye

when the perwdl.whﬁthceltﬂ&@e&epmWotmeubeuertyﬁegereraﬂpdhsm pl ane’ of

the web, i i nches. |i.zed h
" macr os'é‘o}rfs)‘l’zg1 L{SV éﬁﬁ n g'iﬁﬂ'é’h t‘?’Fo éb%?’t%‘é“?‘hr"gé“oﬂ“r"rﬂﬁg?’%nal
el ast onelistomeridoweb dsﬂthbmtmhﬁbeﬁudtﬁrs refers to el astomeric webs, ribbons

v codi mensi Gal’ f 9 ARRGAL FRUERAbRuCARK B Tl Bt A nMILB Belbely 1

t he t hrelasiomenis wehaof that present adventien thaving rap slastompelay%umfposed

MAcT 0S Chiived] two Saiapded webs, ribbons and films are typically caused to
conformto the surface ‘of theformn structures Xerrbosmg(l . vvhen
the form ng E¥G-vkisua ala,vgvpof apertysgshanes RY dad emeﬂ?wmv@ Sk 2002

?9l 6244fl\hhr£’a6c Bﬁ(?@ﬂﬁlnﬁéé\iﬁoﬁéﬁdﬁéb bfﬂ@; r&hﬁnﬁéxﬁhﬁﬁl ons), by debossi 'nlg f
i.e., en or ruct u i bi.t atte is rimarily o
femal e capi I*“Q‘Fe)? &t G\fggﬁ crogy tvmag? &' (S'E%)“bﬁef&e@nt o the
surfacealoﬁgwctrmlm@ﬁﬂ(&ti;re of either type. By vvay of contrast, the term
"planar” whe ' and fil ns,
refers to t hgmjovt‘fe'!‘r"a tﬁﬂeﬂﬁaﬁ%@ %ghsdééﬁééta?g‘pw ﬁﬁ“ be\p&?'?%%%%%ﬁ m when
vi ened Wenﬂeﬂglmmhl}eﬂ-@wfﬁl(ﬁmi:roscopl c scale. For exarrpl e, a nonapertured
extruded fil gy 8?&@@?{? %Hé«ﬁﬂlce?épféégﬂgmﬁ%rﬂftaﬂ f%ﬁofi‘ F afe4pérRick

significant nacr oscop on_out of t ane o the filmwould
gener al planglasgemerici webp mvemrmsmweraus@ﬁtat&m ©nHY,  pl anar web the

edge of the Fﬁ}eﬂs%heﬁlaréeh% palat 'phifoiiclographidhé ithé st sirficB@fhane of the

Si.n I web stresses i.n the pI t he we coupl ed
et | SataReabich G echrrShl Erpion JRvinganAsarEd PaLem dpproximatly
nacroscbmadldaye@eﬁamded the nultil ayer f| I mof the elastonmeric web of the
present inve i S fo dinto three nensi onal erconn { ng menbers
whi ch may bei‘}t]dér Ep Betf mnﬁ‘é‘f““f'\gk w{fﬂ i TUCEQRG R r@ﬂg"&ﬂgg&i’boss-secti on
may al spersgecties itlusthrtidn af the sestvabanface af thereldistomeriowebshownonddGRAdel et al .
patent, .0 IIy as "upwardly concave-shaped”, as disclosed in the
aforenerﬁgn%&ﬁgsﬁ{f% et al. patent. "Upwardly concave-shaped" as
used herein describes the orientation of the channel-like shape with
relation to the surfaces of the elastonmeric web, with the base generally in
the first surface, and the |legs of the channel extending fromthe base in
the direction of the second surface, and with the channel openi ng bei ng

substantially in the second surface. In general) as described below with
ref erence to FI G 5 for a pI ane extendr ng through the web orthogonal to

Y 1 o, o o, .




One dr awback associated with prior art macroscopically-expanded

t hreedi mensional, fluid pervious polynmeric webs is that de%opN?\@NtB'ﬁ_Blz?oz
superi or br e bedzisds ty and fluid handling characteristics, tﬂtqyuggﬁlﬁgt
generally elastic enough to be used in the high-stretch portions o

di sposabl e absorbent articles, such as wai stbands, leg cuffs, and the li ke.
Non- apertured planar el astici zed pol yrer i c7webs that do exhi bi t suitable
extensibility for use on disposabl e absorbent articles have drawbacks as
well. In particular, non-apertured planar elasticized polynmeric webs do not
have adequate por 05|Ft1§7r fldr iuse emarged|yscanmingaetection puictascops (photanuerbgmphent

article. Sever gl &R/E ifRfstraSHIGH o th@gedoﬂﬁ' SLﬂ*PA%E Bf' lﬁdelag débaschto'w(ﬁ'

pol yneri c webs ‘nofe porous are 4 . Suc i e punc |ng,
slitting, and ﬁatswapﬁtmnw)amtetthO gSt"aFlbvvever when any of the above

techni ques is appli @Gt a2 tberaavaha@&d CGscannfifg RlSFdBETEcrIbpe/\Ph &%hﬁ&é

PCT/ US99/ 11478 el ast.0 g %gd he i n(g_r eaeiqe i n _por s%tt}{ IS ta/ é
acconpani ed by P 5“88%?"% I'P.trl|0t)[ NRASTINE Yran CASIOmANS WeD L ING PRSP thYFé‘He
Once perforat ecthmymgougmntesﬁrmiedlaﬁedstbinencbagmrﬁf t he apertur es becone
sources of tear initggati h

they lie in the pl ar?géoflgqss# Pﬁgaﬁf gﬁ&?%’oﬁél%’g&% lﬁﬂse&r‘arir)lt())hl(gfs ®

filnms) web streggenmtlcpntpnsmgateeelw@msmaweb ﬂéth&msﬂmr!agenmhbh propagate over
time |eading to catagy ophicaf @i Hﬁ@do gtta%rﬁéntécf il3Erafieie o U ﬁ)tr?ﬂgl

er polygons, pote

are non-round, r tri

tear initiati oﬁmh%é%%t@egf»@ﬁeat%s ?Oﬁ ‘g’iﬂogg’? B¥AEBYt rati ons at the angul ar

(';ﬁ“ e{sectl on of si ctaga Pmklagam lhﬁa (iiaﬁiéll eé)@ﬁ)ddli?ﬁersﬁecﬁvdé'lmihﬁﬁtmn of a
astoneric weh_can e sco ica expan

t hr ee- di nensi Oﬁgpmafel ﬁf“& “5%5?)166“3{3/ %ﬁ%‘ EIQFW F aﬁ\l%mﬁdtlﬂ LIEY

t eachi ngs of the aforementl oned ' 314 Radel et al. patent, the resulting

t hr ee- di nensi onal %ﬂfz{ i, t ity

and high el asti ci ty, as F as retlwg]g#'?l El}ﬁb@%ﬁ%ﬂf?‘eﬁﬂeﬁdﬂw% |c§nt

has acconpl i shdianaklaminateisiructyrealtie Wm/&en@naan 1lb;straten|m RiGg 15 tenthe dmpdr

pol ymeric web Gadis bfnidatait zﬂid%éinﬁi?ﬂhb‘freb@b{d%rthét%opme%bﬂﬁf‘ with at |east

one skin | ayer, ng the
macr oscopi cgl ly- exg‘é#éeg) gﬁr%@PH}Jﬁ‘L %WEF\A@B%t‘QEr‘gt? Srefered uethod, and; .
the term "el astappamtusi Sormaiebossing iand| perdoratiyg nat celastdmertv cfiilmi sgenepudllyl dnof

belng formed i exhlblts el astomeric properties.
"El ast oneric” %\tggon@aééﬁaﬁ“{ﬁ'g%%s?erl g@“&ﬁ‘l substantially resunme its

origi nal shape aft drihelthis an replacgadg partta,llyrnegmmaﬁlpprsmﬂwe dlustration ofilap

smal | per nanental@_ﬁ{ant,gl,%ﬂ?g\gg%g@%gfm aﬁﬁ@eﬁtﬂnaxat' on. Preferably, the

el astoneric | ayer itsel ergoing from 50% to 1200%
el ongation at room EI@Tplsgr 3% an enlprged Frﬁseseﬁ%?nahpl@t%ta%o rﬂ“‘ah“fp el K¢ il8n.
The el astoner aakenbftorf $ebéidn line £9-¢9ast oners or a bI end with an el astoneric

(phase or content t l. still, exhibit. ubstan. Ias Qner.d ¢ erties
? anbi ent terrpera?ﬁcewbb lﬂc%&f‘ﬁbgeﬂu XdV’ i sﬂéﬁ%ﬁrgpel n,
"skin layer" r eflastameric web of/the poésenﬂmvetﬂnnucmyuntandwmd staﬂ:e,armr phous pol yner

that is | ess elasti h ﬁﬁear‘rzﬁhﬁl e reh@f i

present invention |§%rgpe h‘ﬁ\ En r anga%gﬁmtuﬁ’t PEFII Olelhgg’g tg agtn?o%ft han

t he el ast oner i FlGay28rin ag ey i1 he linmting case be general ly inelastic.

There may be nore thpp oMesS Fé&%l %ﬁﬁﬂ n Wiehb tdT & Npteferred
el astoneric Iay r of thgpt?:gﬂe%?ilnve tion ® teH ?runt)hey, wil | Seenerally

nodi fy the el asQ?séo‘B?"EFp\! e(i’FesFWe‘“&‘F%t‘é"hﬁ‘P““tﬂ‘s‘ aan one skin |ayer
is used) the skin |ByGr 23 ngyaneargeds paridtly Osegfhehted) <pnin wighelof athe film of

Cayers serve ¢RI Kottt EE! o vy (heory Tt s el Teved {hat s
el astonmeric web of FH& 2 issesimplified,partially seg@entiDilliisBaivoreoh2 walstigmdces 4o 12
PCTI US99/ 11478 disposable article; and
FIG. 25 is a simplified, partially segmented illustration of a side panel of a
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may provide the web 280 with a greater percentage open area when stretched
than a | ess | oosely packed or otherwi se differently oriented pattern of
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The interconnecting elenments are inherently continuous, wth contiguous
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transiti on WEn962649 portions, e.g., transition portions 87, sdwusyonn7gl G
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99/ 62449 22 PCT/ usduthpuglythe plan view of the primary aperture 71 may be any shape or size, it
has been found that the particular geometry of the apertures 71 may provide
unexpected benefits related to the air and vapor permeability (i.e., breathability) of the
web 80. The unexpected benefits of particular geometry of the apertures 71 are
especially evident when the web 80 is extended 50% or more in at least one direction
because such extensions can cause the apertures to shrink or substantially close if they
are not propertly configured. For example, FIGs. 20 and 22 are illustrative examples
of embodiments of the elastomeric web 180 of the present invention in an
untensioned configuration, each including a plurality of primary apertures 171. The
primary apertures 171 of the web 180 in FIG. 20 are generally circular. The
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the wearer. In addition, the elastic nenbergs can be di sposed adjacent
either or both of the end edges 401 of the diaper 400 to provide a

wai st band 409 as well as or rather than |leg cuffs. For exanple, a suitable

wai stband is diseeh@&CH71 Raved Smafit! i A4aﬁdl§ mifer hs 8 SWhdreif ithel h' SSitfd
May 7, 1985, the, discl sure of e\zg]‘hsh I S reby | ncor por ated hy.réference.

I'n addition, aMAF s Hﬂdﬁsﬁi‘&F " lhﬁ 1"3“? oF theaminer axig is designagd s Wsabl e

CFi’I aper Qa\&3 EgSBlimu thlet yp@mﬁsrmtdrbb&rﬂty%irbﬂmﬁhﬁgl[Sotltiﬁéﬁfajdﬁﬁfﬁs I.AnnsU S.
at ent re t he closure 0

i s hereby inco %e?%‘ﬁﬂgy&ﬁgﬁ %) B}Wéﬂefl}fs‘f’?bc 'ﬁb‘b?’é unfenst %éur ed

to the diaper d@@htmn aHowbvess whetl the webnt804s extiehdeds asishiawnoin HG. £ hathe simpe

normal Iy unr esaf;@wggn&gefwgwwrﬁ 15‘&&%&%%@36&%&{ @s%@eﬁlﬁks\/m

contract or gather ed 1'n an

el astical ly cohh¢ leagthdi'cofd ﬁmatqr@wmAﬂSafiecreewtmmbe {ongth WEef theynainen axis Bhe

el astic nenberg nﬁeaastee a%tthewbqgleﬁeﬁdﬁeiﬁw &%CWGM nérElB' &rtifRhal48Qhé fhal d? an
uncontr act ed condltl the d FFg'e contracted, for

exampl e, by pl &4t IAng 4 ﬁgre ég‘? |?mne$ﬁ5‘8’ Y o ers 4Q AOCRRERtation; he
di aper 400 whi bawebe twbd axés or dirsetienissofdtout 80% thtvefr@l theaern also! l&ﬁ&dnqiaﬁdéﬂd

Che i aper 400 CHEEA falPF GERRePR bR 48T n P 350 4 B8 wh SSP i ofifere " O
I ength of the firthonrtheiplan view aney obapesturesctijtgenenally dixireases (@Asasediberain, the
elastically corf IEI?WL%G’L 'o?%n Q-FQ&ulle"}l@%@a&E dt'tn bR 'aﬁ al Whe+ Yiewe

dictated by the diaper he el asti c nenbers_ can ti1tude of
confi gur at i onsPerpepdieul e Pﬂ@‘ﬂnpﬁﬁ Hirgs surfage.d| Jdis ée"rmelﬂs%ne%tsvérl ed

from about 0. 2feddttidn rmttﬁé qaeé&nage | gpehiedria tof the véb. 25(A!§1 udeli riﬁi'&ﬁ,stt{elteﬂn
I nch) or m)re“th | astic nmenpb rs cgqqe@rrrgr se of elastic

material or carPLHMiRgePenATEH egion fgn2 ﬁé“%gf'glésféer Bf ey area
el astic materi aieaswemedteoehlhﬁtelapenmebmﬁumﬂxa stlected cégiompdilvided by tieelotal hteaear

StGille:’ a}c u\';\;ggr V\Bl C% sgie@t%j rgﬂ/ﬁ&%{ e art. ﬁt_:&nugée%eflgraf ‘?gthgaﬁaﬁgémC nme er S

can be ultras oMéalmwe Peesantage apemarda pf perous webeasuduaﬁ direst light micrepeape400
using a vari et ge&i‘\ethe ﬂﬁéﬁ%&:&@tﬁogﬁ{ fiﬁ?{@éﬂ&nh@f ﬂlea?&rbﬁs ’Weﬁbﬁlléw&%?z iR éB/tth

glued to the diaper
preferably incP ¢ 3“? II“IFF G“GF%QYPJ%'U?? &Te‘?ﬁaﬂﬁ‘ﬂé’f‘m%@“ IWF'@" tg? tqtplagerture

PGTI L300/ 11478, 25 i abaot bt CoLe 406 ‘°‘f“29“"‘f3"&’f“mh“*“ ncLuos

Qr co refera urt her, incl.u
acqui sition | ayé& S %ﬁ’gﬁ%ﬁ ﬁ%zelsnﬁf}?tu‘“b" SRR, AN A Yidsrcqmpyes ﬁ'@alﬁ'  {Theo i
di stri bution n®ptisus4@8saftware.o The ageiture\aceawatealibratédibylsesting drthresholdrgragrer - )
408 and the top, 0,
conpri sed of se(\%ige%:: ?ﬁth‘g;:ﬁt&ﬁn%t%er%g“gﬁt%s {Ot%eﬂ or%\?gﬁav\gbs
of synthetic fPR8rE e HNLRE dscause t e ccn ing ap sy 1 H)
cqui val ent mat S JHA the JREGCANEE opEf ared STfe “’%e"“if?‘ fly jeagied, T o0
400 is appl i ed OPE &regdn ‘Faé\"eB’S?“ﬁﬁ&fl"c Vebis WQP Wéﬂ'é‘! k)"gqrdfq ?S'ﬁ“’ﬂ?é
the wearer's bask2l mdSIdﬁGMabchaedmaﬂel befov\t he di aper 400 bet ween the
wearer's legs so th and oned a .t he
front of the vvearer%t é c{]g%\‘)ﬁ.‘s@aé %B"’fﬂ%& b&?ﬁ?‘ﬁgh!‘@xﬂ%ﬁ& griuon
necessary for odwefein theamb 280 inclades aplerahwpfphatarpapenmmnmadumsgemdlyt hen
secured prefer gmbﬁ ?#%&%faggﬁm #edss & m @?bgéﬁgeatgggom,ﬁy DRAVENY

si de panels 42 rrone or nore wal rising an

el ast omeri c weBe@eEn lﬁ@aptceﬂmpajphmm orf\s sheamgin 6. 27a ywhee naaapm@asw
differing sizegtapd tﬁé‘lehﬂh@'ﬂ; offthé nﬁj@ms%:s'léh%r ﬂﬁﬂ'@ﬁ‘éleﬁétﬁ‘ﬁWbﬂﬁxefnﬁﬁox(Hxﬁse

confortable fi at habi | if descri bo e t he breat ha
of the web 80, B‘??‘FWB ‘gﬁ‘tof %#eeﬁlra%r(? war ﬁﬁ‘st“&g ﬁﬁl? fI80

can be incr easw Rk VBYlis ?eit@ﬁ thdmDabiut 1. saperMufeepre?ehwl B8 aspet Gaticlis
certain geonetry and orienta In order to provide the greatest

breathability in the elasticized side panels 420, wai stband 409 or any
other elasticized feature, the web 80 should include primary apertures 71
having a major axis A and a mnor axis B which are different from each
other. Preferably, the aspect ratio of the majjor axis Ato the mnor axis B
shoul d be greater than 1:1, preferably greater than about 1.5:1 and may be




axis A of the primary apertures 71 should be oriented generally orthogonal
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The interconnecting elements are inherently continuous, with contiguous
interconnecting elements blending into one another in mutually-adjoining transition
zones or portions, e.g., transition portions 87, shown in FIG. 5. In general, transition
portions are defined by the largest circle that can be inscribed tangent to any three
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processes are ghaspslandpedpettarediwebal or enenti oned Radel et al. patent as wel
as in U S. Pat. No. 4,154,240, issued to Lucas et al., both hereby

I ncorporated herein by reference. Form ng a three-di mensional elastoneric
web may alternatively be acconplished by applying a liquid streamw th
sufficient force and mass flux to cause the web formati on as disclosed in
commonly assigned U.S. Pat. No. 4,695,422, issued to Curro et al. and
hereby incorporated herein by reference. Alternatively, the filmcan be
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Mii 1 ane, Ir., and hereby incorporated herein by reference. Althou%h not
shown, the process of the present invention, using a conveflNSYRMBEREPG? ng
screen haviwe ogedygyen wire support structure, would al so forﬁ&%s‘@?h jthin
the scope of the present invention. The knuckles of a woven wre torm ng
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having a pattern of undulations in the filtkt surface, the undul ations
corresponding to the knuckles of the screen. However, the undul ati ons woul d
remain generally in the plane of the first surface, renmote from 20
NOVEMBER 2002 WO 99t BldstRictive a(Chbinkiderthé tatioSoft dveralll wetedgitht T mddGnBIA, to
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openi ng 63 in YubRES ﬁes&ndpq%arres ing, flefgrmation; of, pamany ppertutess 7 1ot b at i@st The

U}Oper mg; t sur L m@fQi?bgi@@Fﬁheme!mﬁtampﬁdcu?d uirﬁa&?hérebﬁhﬁdnﬂﬁhm% nost

pl ane my I oyl de Crpsc | al Ler § uperances

N Chout - depar L teraniaty aperdines 72, TherefRE s, raliiinaied sfferit the Ao ARG tirst

preferably accsunfaté ofithe veep iaspbsyantigllya decospled fowm potegtislhstoiin-tdncedssiressiat t o

the desired m L <pat j,0 i of a
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pl anar phot oet am na ter initiati rl‘% a secon

phot oet chi ng pHRSEHESS begin (o enterdhel Plane obtbe SRt syfaneo ddusssubsigatial disseriation; ofy 31
having a mcr O&dé@ﬁ);ilﬁlgpaf the straiffinduiced Séss DTIRS waB i bitgintiNAREdBEEss Y tfleaace
e

of the interconnec el enents.defining the penta al ly.shaped apertures,
o g aper ¢ ur cSeRdIda, AberuEss CugeRtY increasey Wb priBBHRChy SuRg EaafE it
substanti al | y sustained strhias 6f the web up taalsout K00t drengre avithoof failbre dfithestvets dud ace.

The first surff%ctgatjiﬁitigt%nca«;gﬂ/ee%e&gmg macroscopi ¢ scale, while the
pr ot uberances are perceived on a mcroscopic scale. Construction of a

| ami nate structure Ehgplpbotomisregraphsach FlGer 9r1bf arpr baligvesd: 4o cdepics véwally dhe

upper nost | ay emedianif Yesthibed McAGhARENY iR FItSs. B8 AIRMENIFIGNEd {hian Shptidal
Mpatent. Processes for cons%ructltgg [ am g.ate structures of the téﬁe'
‘géneral |y di scPhtemicrogranhshowing, the firgt sueiaceand prmary apgrtwies of ap cotpodiment o

al . patent. Thef thePrexetciiveatibmninah as-firined; uiextended configiuestivnl tie contimdudy
convents onal LGNS Bs e bRy e, FRESS Lty M RO S
with the teachpattesn of 1Rmmhesquate primaryocapertoces spacedsabmut dsmm apart an allosidésng
member  520. 3 G LT S scanning electron microscope photomicrographs showing the
discontinuous second surface of the web embodiment of FIG. 9, shown at a slightly
different scale. FIG. 10 shows the second surface of an elastomeric web generally in
a plane remote from the plane of the first surface in an unstretched state. FIG. 11
shows the second surface of a web in a state of approximately 100% strain. As
shown in FIG. 11, the edges of the secondary apertures remain remote from the plane
of the first surface. Although some distortion of the secondary apertures takes place,
the edges remain in a substantially unstressed condition. Again, it is this substantial
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operation. The tubular menber may, in a preferred enbodi nent of the present
I nvention, be enployed as the form ng surflace on debossing/ perforating
cylinder 555 in a process of the type described in detail in the
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of the ftIm Wiile a preferred application of the disclosed photoetched
| ami nate structure is in a vacuum filmforning operation a% WMEMBER P2
outlined inwdheyakgsyy ementioned comonly assigned patent |ssu$g.{k’g99m s et
al., it is anticipated that photoetched |am nate form ng structures or the
present invention could be enployed with equal facility to directly forma
t hree-di nensi onal plastic structure of thelpresent invention, Such a
procedure woul d involve applying a heated fluid plastic material, typically
a thernoplastic resin, directly to the formng surface applying a

sufficiently gsgafaryp n&pkﬁm; afid dhd fike. eThe ai.aper qeo uwicree ih rﬂGh eRtied sfrdxplxlﬂdd

plastic materia ays teria conf or m
perforate |ani ﬁgso‘ggengpﬁ‘c & L??"g@éepfaﬁef“owaﬁaef Wé"f ﬁsobew&tpéacleglon aowearer
solidify, and #thshoukd bemndermdngowmnﬂl%dw present amahtiqri issiat dinsited totthe e

f the f ' &hff g,;%p d
FIr CC)im 2 ?ep?esne%?gégﬁ Q&t PES?%y pre erre icri\l HE, 196??{)@1&}{;1@ ﬁ-‘éﬂ'eﬂéﬁ a
i nvention, any reRisssatative embedimedt efacdispasabie “hﬁ?lcbé" é*mfp@}'éﬁa dﬂaf’?f i web

structures of mghprneg@tpag NERIy151L692 t@BﬁLnata isdGeESeptethiser 20, fmhbang
structure is s I nven sewn in FIG 18 which al so shows

variant of up FQ\%/PXI"’(?BW@WEA gﬂﬁ‘ﬂéﬁ' refepRiCe.sect i ons of i nterconnecting
nenbers. The apert uFdGntd w#ersﬁwvme viewrdfthe di8perai@prin e anconpracted state(es t ur e

ol eront s 302, 300 HEgHE lsbly i fEed o HRiion b0 WA A ATHE RhnyE g

pl ane 307 of t leut- m&y@ooqresénady@m ithegcanstrengion of theatiapen 400. vambmm of the
Gﬁl | er secondg %elaw wcﬁ%oﬁéa&sqrw wedrer Bakes e Viélindry mtcﬁr,rep aafrst hB@n R TOEr

at an interpediate plane 314. Prinary, aperture 310

subdi vi ded by €8t i3tg PF‘?f?féP'&cﬁ‘HWF ﬁghqr%’ewoswnsh% %eﬁ lgwdrlmewous
secondary aper mmﬁee’mnqaﬂe@zath ﬂﬁ&'ﬁ:ﬁ@bbtvm and'an AbSdrbeérlt cofd\#U6 pésﬂuﬁe@ZS

I ne 19-19 of Brciech e Bpaiecion i beskahee 288 Bnn 50y EsREDR 51

PCT/ US99111478 asretastjerieg auff ymembenrs 1405, waistfeatirec409ednd and: fasbaingt meanspfer nost

pl ane 307 and g@%goﬁédl%&r}egﬁggs conggﬁem?x ﬁgg)géi{ % Ldl | lustrated in

FIGs. 17 and 1 er connec menber s are
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produce webs of the present invention wherein a predeterm ned portion of
the web is capable of preventing fluid transmssion, it is feasible to
perform the debossing operati on wi thout causing rupture of the web in its
second surface. Commonly assigned U. S. Pat. No. 4,395,215 issued to Bishop
on July 26, 1983 and conmonly assigned U S. Pat No. 4,747,991 issued to

Bi shop on May 31, 1988, each of which are hereby incorporated herein by
reference) fully disclose howto construct tubul ar form ng 20 NOVEMBER
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It is believed that the description contained herein will enabl e one
skilled in the art to practice the present invention in mafRNMFBERLPR

forms. NongyHgseage the follow ng exenplary enbodi nent and |
method is set forth for the purpose of illustrating the beng#}f)g)r%*ﬁgjﬁastic

reliability of a particularly preferred elastoneric web of the present
I nvention. EXAMPLE A pl anar coextnided mgotil ayer filmwas produced and
then forned by nethods di scl osed above into an el astoneric web of the
present invention, generally as shown in the photom crographs of FIGs.
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e desirable elasti,c behayi.or o exenpl ary el gstonerjC a hotche
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structur _es.h Heprebenti )em@fbﬁeddi_bﬁoﬁsmo{ﬂvmrmbﬁaltimdlédfepdlmbweneﬁfbmmrdiﬂly |
tester with a r - Uni ye const rate of tensile elongation an
data col |l ecti oa%gi!:a%&%#rﬁﬁ%e\é éfﬁlgpsrogxﬁleflﬂg. tester nmust be equi pped with a
suitabl e | oad cel | Fibronsaenwavenanatedials may dierbgpnded to the2élastorericc web fbyt dny
capacity of t I ccol |4l | . C ' . : st
bepequi %ped V\Amt?‘ﬁ og?%%?_ryé’nﬁiggg{eggdg %%@%ﬁyﬂt} E\?Ebﬁ“gg‘?‘% kg@'&gpﬁﬁﬁ%@‘r"#&éﬁ ure
in testing occddhesivghandingisteh asdty aaumiforra cortinupnselayesiofadhssivgy & ppiteraed Byert abl e

equi pment i s VeFl ddnksi@Mor! dh aftgy 8f Sepafité! B sPifal®Porbpties! of adMRsivas lor Ather
Engi neeri ng Corﬁi, Canton MA, “or, SINTECH MIS" Syst ens rp,, Eden Prajrie,

, ] E
M\. Sof t war e ag\Bheat-hogds, rpsessure hoads, Atltrasanic hon %vg’r)’éaml?rm@ih?ﬂ@?lat i on

of work to brakdsRi da§ ottier Ishitedtb atfdeBmemf m¥ims Or CahbitafbmSoft theseddttrhimeater
the stress/strain curve output of the tensile tester, and may be

acconpl i shed in various ways known in the art. For exanple) the value for
wor k-t o- break may be cal cul ated by integrating over the stress/strain curve
produced by the tensile tester. In the alternative, the work-tobreak may be
manual |y cal culated in any of many ways known in the art for finding the
area under a geonetric curve.
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Instrunmentation and Test Sanple , Crosshead speed: 20 |nch@§f%EM5F%2°°@5au a

| g enstth: of web material are prepared in strips o

wi th a gauge Ieng‘?ﬁ of 2 inches. Notching: Each sanpl e of WB’%TH&?Q}%‘? S
notched with a new razor bl ade by making a one-half inch |ong transverse
slit across the apertures near the m ddl e2pf the gauge | ength. Procedure:

The notched web sanple is inserted into the jaws of the calibrated tensile
tester and | oaded so to elinunate any slack in the sanple. The notched

sanpl e i s thenngidb heste kol iin the@rtMRep ?es&:h@tn‘iﬂ;oﬂdﬁ He@l%ds%?e 8§y &sRabddemor d

the stress/str o-Qr, al cuI ns ar acconpl i shed.
L o0 Novendid sesRigic: R385 °'§!§'eg1 Ebraban Axtide, a Nonwoven and
macr oscopi c?l |A{pafmpaiﬂf thov%mmgdpnﬁtﬂmbeddﬁay 2%119938 agmrngmzwf étdiaas!uéng?ayrs,
continuous fir gbgméhg%g Yl xén%r %@ﬁ&@l lﬂ%?l% gecond surface, sai i rst

oRa Ut careds

surface and sali el ng 1’6 i'n substantially parall el
pl anes which are rehﬁnré)ondmmtomeﬁtumnmuwovsramatealahsh@mmslmmbcmammdu ng a

nul tiplicity qf weliastddedméid {Uer su '?aﬁttn}e”iﬂflﬁﬁﬂgg 'of tl&f bbim@'ﬁrdyni‘loven To

concave- shaped cfoss-section stanti a ing appl ] ed
st rai n-i nduced® qré'?s'&“‘ioﬁe%ﬂ‘ioﬁ‘f4$'§{a"969fmeﬁh8ﬁt§é9§‘es‘&i’éﬂﬂ§“%m%%

sai d int erconna@wmgommrxﬁa}dw,brebésge@sy methsds ﬂﬂeap@ﬁﬂaﬁﬁrdée@m*élm@zin@ said
first surface,, sai h m nor

t
per pendi cul ar Z8OS%f 3 mrgteégﬂmlrjéﬁ‘f'@ tg &)ré%ls‘i)ﬁ’llq ﬁilt"bg‘n @F‘&Pﬁ'?ﬂe%ms
ort hogonal to B\mllobtap[.‘m?ephteﬁralmell m:hheaﬂ)rahemmaiswaenet ale’Bo7, Buelsthhs a

ér st length aﬂﬁﬁ%ﬂ# WJ@eP&ral aé‘iQS%zRgrﬁs a;]'ﬁee;%&ﬂﬁ%é agﬂfcﬂeamie? s&rﬁml' g&ﬁﬂwaw ng

said first len rarne
an aspect rat |‘Ueh)ih°§ah4§ !lspgt clotinlike fesl fomiextendgdouseasnds comfastable St dmraa
l'ength of sai chpSbrBent gawhéntOf Oreater than about 5:1 when said web is

unt ensi oned, said i erco nected side tions exten ng in the |
direction of said sﬁ SPRnels +20may, bejqin erfﬁmeﬁgn Y uiiRble spannessldtovsia

secondary aperthelas. anempﬂ@aﬁ shd%tim&'{IGQisi nélﬁMS@hﬁyheQMdﬂuéét@QB of

sai d el ast oner t strain-ind esses on nmeric
nab are subst At DATKEecr 402 by dachieninfans Biolr S ancadhERESt Y Fheafaghined
secondary apermeaness keawih mhe auntA parSallaﬂyswe&nﬂd sonfigacationfonsidé panglsr420enot e

fromsaid pl a[ﬁﬁ sRbwii th F16. 13! a %%@%?W%ﬁcﬁaik %&Ufﬁﬁ?%ﬁaﬁkf‘daﬂp%ﬂxﬁﬂgl&ae

sai d web. ast oneri c’ we rein -sal stomer|

conpri ses a fo‘}sﬁ‘ﬁbedﬁ i fqrpengingy .S nRat. Ne. m5&§91§9| sissepdatto] Ba¥enopfe al
substantial l'y Sép@é?ﬁmBl a9by @hd h§W. Ng08Y155,048, filede NRWEmBerS ePRN 9SS, dﬂ\eand

RME SRR ST W0 ot e A R
prior to the appli casshowndh F§Gi 4, side pameb 420 mag be domp:hsed&fthew&b asstapgri c
Tormed 111 m colfr il o 56168 421 35 388 ol RS PRI 608 o MRRG By T
la)first side anay be fnsmed by bending 8 singlecitrips atdmw:edwﬁ% ped o sm@tbséwo
|b2§, veen tWo suRSiIaRE stAb IengtRSA aloRSPardIRl infnrekKi T fwdY @ibcteteSREES 41k uSéd, Theyki N
may be bonded, as with suitable adhesive, to one another at leading edge 424, and
may simultaneously be bonded to tape tab 423. Side panel 420 may be bonded to
backsheet 402 at bond area 425 in any suitable manner, and particularly as disclosed
in the aforementioned LaVon et al. '346 patent application. While it is not necessary
that the pairs of side panels be identical, they are preferably mirror images one of the
other.
Tape fasteners, e.g., tape tab 423, are typically applied to at least one pair of
elastomeric side panels 420 to provide a fastening means for holding the diaper on
the wearer. The tape tab fasteners can be any of those well known in the art, such as

the fastening tape disclosed in the aforementioned Buell '092 patent, and U.S. Patent



20 NOVEMBER 2002 NOVEMBER 2002 36 substantially continuously joined to one
of said sides of said substantially elastoneric |ayer pri ot NQYEMRER 2002
application_of said stresses to said web. 4. The elastomeric web of claim
1) conprisiNg *¥P**%ast one internediate interconnecting menf&TY$9941438 ane
internmedi ate said first and second surfaces, whereby at |east one of said
primary apertures in said first surface ojgsaid web is in fluid

comuni cation with at | east two secondary apertures in said second surface
of said web. 5. The elastoneric web of claim1l1l, wherein said web is

el astoneric at Iy e] @5t J f el
wherein said v%/é%tgés?'ﬁlr\%l #{S?e;l;‘r?sesé?é;?@c;[v gRIQ?,kg%%l;llﬁa?%}ﬁgroggf(t&%hn{sgﬁ e%% ched
tensile test. irRorpurated bysefenened.c web of claim 1, further conprising a

fibrous nonwoven njiRéd dMstib aiitidrd, Of e aﬁr@é’éﬁi inYeftion rq%' B dispsed BUjacnP IR 1 C
web, such that said el a};t‘g?rrerl‘é anéﬁ@léd nonwoyve terial] forma
conposi te | aniPgaPRery gf the dianep 400, Elasyg Rt argireferably alopg gaca lopgitudingl
pf)r ous, macr o&dg@hma,lsbuhﬂnlh?eﬂeﬁh nfehibgﬁ-tdltx]dmﬁd&gwnﬁ{d l&ilashwmelférowaeigaiﬁﬁt .
claiml1. 9. A [0S e - expanded, ..t hree-di mensi gnal , el ast.ongric, we
avi g a cont (TRES o tha Fearsy.. THBRGHGN, e UEFic ndTiNT S8Lbe diRh PAeeft. oy
from sai d fir sitheorftatieof theiedd edgest 40teof the viaper 40thto priovige a(waisthand4Q9 asayer
formed filmc r oS faalal s ' Vi ng
7T L ST el IR, G SBBbIC sy B SRs e
el astoneric si{-A Patgatd, ShaitSaiayit gt dloissned Max 7y 19%, thediscosyrreofswhish i
sai d subst ant ijgteby ifdoRsdrteB by GrefePtRE. Hhia@ditibR, 4 AR tiRRAPAndCAphANISALItABIE §5S O
said web) said supstanti al laﬁ/ e@as oneric, | a}/er_ onprises, a g%idro enat ed p
poly styrene- iaspfactiEng & disposa §t‘{.}4péﬁé‘?"‘5$|&am Ylﬂ@\’/ﬁﬁ?&%‘? Jasis BrR {
2002 37 described in U.S. Patent 4,081,301 to Buell, issued March 28, 1978, the disclosure of
which is hereby incorporated herein by reference.

The elastic members are secured to the diaper 400 in an elastically
contractible condition so that in a normally unrestrained configuration, the elastic
members effectively contract or gather the diaper 400. The elastic members can be
secured in an elastically contractible condition in at least two ways. For example, the
elastic members can be stretched and secured while the diaper 400 is in an
uncontracted condition. In addition, the diaper 400 can be contracted, for example,
by pleating, and the elastic members secured and connected to the diaper 400 while
the elastic members are in their relaxed or unstretched condition. The elastic
members may extend along a portion of the length of the diaper 400. Alternatively,
the elastic members can extend the entire length of the diaper 400, or any other

length suitable to provide an elastically contractible line. The length of the elastic - .

members is dictated by the diaper design.

The elastic members can be in a multitude of configurations. For example,
the width of the elastic members can be varied from about 0.25 millimeters (0.01
inches) to about 25 millimeters (1.0 inch) or more; the elastic members can comprise
a single strand of elastic material or can comprise several parallel or non-parallel
strands of elastic material; or the elastic members can be rectangular or curvilinear.
Still further, the elastic members can be affixed to the diaper in any of several ways
which are known in the art. For example, the elastic members can be ultrasonically
bonded, heat and pressure sealed into the diaper 400 using a variety of bonding
patterns or the elastic members can simply be glued to the diaper 400.

As shown in FIG. 13, the absorbent core 406 preferably includes a fluid
distribution member 408. In a preferred configuration such as depicted in FIG. 13,

e

)



(b) interconnecting nenbers originating substantially concurrently in said
first surface as a continuous network defining a pIuraIityZQﬁOYﬁmBéBP?m
apertures) said primary apertures having a major axis _and a m nor
axi s perpengﬁggwg%wto said major axis, said major axis generBVYSB48gona
to said applied strain-induced stresses) said interconnecting nenbers

term nating substantially concurrently in28aid second surface as a
plurality of secondary apertures, said secondary apertures having tear
initiation sites in said second surface of said elastoneric web, such that

strain-i nducedtzldbesiba cBft 408 lefelaBB AR ifclVRE aR Aequisiis] Ridr ¢t niemidpqegp! ed
fromtear initi aél.an sites I.n sahthﬁCﬁ]n(gar,%J apert ugéas at " | east gntl | said
second sur f ace'™ Ruiff Sopumpypication with dhe fiyg, distribution mmembgr 408; and; lopated befwesp e
\Q'hen sai df lst r gﬂmeﬁuidrdistﬁmnioheﬂelﬁlﬁermlchndedhe tepshbetoinﬁamﬂe RIcquiBitiyn d4yer fodr ﬁs
eing in ui | ' ' t St e _secqondar erture. 10. The
el astoneric mg‘%gwgg(fﬁsgggﬁ%égﬁeﬁ °£ g?\ger%ﬁqrféjﬁzﬁe?ag? ?/P@g‘%m& 'ﬁﬂ"évoo%ﬁ Les
at |east one sWovemmebsiof synthetic fibensrindudiag polyester, polyprdpylese, o pyethylene,
second side, sgitraflBersAREdifg EGVGH on?@dllﬂﬂ:sé!'ﬁ&ﬁﬁ%g fsgéﬂ H6&S, 69Aﬂ'rya§lchrivsalent

substantially | ess, ﬁl astoneri ¢ skin |layers, eac sald skin
substanti al | y B@Hralfascembinationsof sych matenialy. said sides of said

sugst (ﬂt i <1':1_Ihl y Iel ast W_sé,CtHeg&i erptlu'm_)ﬁs Tgﬁpliehet@fipWeﬁq%g ign Beéitiﬁﬁiilig?&{ie' thackai dt
web. . e el astoneric web, of, claim, erein said, web is e operic a
O ai me up o ARG esjon VAt HE WEniRs Badk Bod dBaige the ToTiRGer QiGE AHBeE oi 4
web e>r<] hi b: t s grhedbetwebithe wdrdrly legsisonhdt thofrontoedistbandregmndl positiarediacrss est .
3. The el ast ogrrg i 49 er I Si a fi n en
@t erial bonde tii(r)&"agYéﬁxlti'iéegé'[ufr %ﬁemsel %}%;té)%g%a§'%ec§#@£st %?rg%"ce%@d?gé‘ﬁ&gw
sai d el ast orrer far apedoryand Stiand thertapsrtah ormther fastenetsrare thensepred peeférably tait e.

14. A di sposabbgtviipdl9 TR arédsof teiageP 400, B Hﬁw&ﬁ&idz anels 420, leg cuffs 405 or
macr oscopi cal | y- expanded,, 0 N§NEI\/BER 200 \VBE 2(202 38 ] )

t hr ee- di mensi oﬁﬁ? °‘g1“3§‘t Whistbands 308 compgsing an glastgmeng,web of the present invention,
macr oscopi C?! ! Mﬂﬂ}idﬁ@ be gdap&gcfonaif&hﬁg\aizes ef aﬁmd Ffbr?e%ﬁiplé}auiaﬁﬁ?r&\er
continuous first surface, and a oft i.nuouUsS ond surface renote from
said first sur\pgfc d,il"%gqr(floé?ﬁg%?@fecﬂ\wg'uwSﬁB%ﬁWng: (a) a multilayer
formed fil m conpri siAsgiestribed abavepthe bredthability iofitheywel 881 andethus theapmtiomafi ng
a first side a : ' t1aO; S [k .

el astoneric sk:aﬁ3 Flzgé%?%s]&bﬂdgﬁt ?’gl §& ggﬁ?lﬁrPSolﬂngCWO?ﬁgéd@%}%rﬁiégg&aemé?

sai d subst ant i ap¢riures Bkwhish precof aoprtpin gepmetry and ereentation; dnordss to proyidedhe (o

said web; and greatest breathability in the elasticized side panels 420, waistband 409 or any other
elasticized feature, the web 80 should include primary apertures 71 having a major
axis A and a minor axis B which are different from each other. Preferably, the aspect
ratio of the major axis A to the minor axis B should be greater than 1:1, preferably
/) greater than about 1.5:1 and may be about 2:1, 3:1, 4:1, 5:1 or greater. The major
axis A of the primary apertures 71 should be oriented generally orthogonal to the
direction which the web is extended during use. For example, in FIG. 24, the
waistband 409 includes web 80. Web 80 includes a plurality of primary apertures 71
in a stacked pattern 412. The apertures 71 are oriented such that the major axis A is
generally orthogonal to the direction E of the extension of the waistband 409. 1t may
also be desirable to provide the web 80 with apertures in a particular pattern.
Preferred patterns for increasing the breathability of the web include stacked and
staggered patterns as shown in FIGs. 20-25.
In another example, shown in FIG. 25, the web 80 is disposed in the side
panel 420, The side panel 420 has two different directions of extension, E; and E,.
Direction E, is the direction of extension corresponding to movements of the hip of
the wearer, whereas direction E, corresponds to the extension provided by the



(b) interconnecting nenbers originating substantially concurrently in said
first surface as a continuous network defining a plurality08PV ‘?E?%ﬂ?rOQZ
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A coextrusion process requires more than one extruder and either a
coextrusion feedblock or a multi-manifold die system or combination of the two to
achieve the multilayer film structure. U.S. Pat. Nos. 4,152,387 and 4,197,069,
issued May 1, 1979 and April 8, 1980, respectively, both to Cloeren, are hereby



YD8} xsni dgb] XS] ca] ca] ca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca caLc%l caLca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca. STU b@ " F, leO/eB?O("leﬁ BEYA%E () - s$
910%I & - 99dh%ud ) - ! a&! 109 T& - MLO%T & -sl $@"SH= 10T

10T8I\/I10‘(V3'&'%(l();-5 1095%)1&' ()-2! y\f‘(lgg/&' ()-G@giow&g)-! , 10%&5’}%%&@ 1 3@
109%4| 4| & -ls”

10%4I 4I & 8 OSH10%4| & () - Y"10%1| & ()-3 s1294| & ()-ml0%t| & ()- | pYKLa?1=
104 4|1 S/ @ 10%4| 4] & () -sS/ @ 10%4| & () -s! &' 10%448& () - S@

109%41| & () - & "10%P& ()-z" *L10%!| & ()- LMNZ[]n}gH=

igjl jl ]I, { ¢8f L 10% @& ofporafed Aé@in (by- reféren@®, disci@el GheecdbloskThaikéiBie (of coeitttiddn.

/ *= .
10@@ szlocV@']“g“)%!@F@f‘Tﬂ%s._"ée (sprnecterh i fepdolodkopdieh Smplpys mowesble flgw |
109%@& ()-m/ @ividegs ?o propaatignally change the geometry of each individual flow channel in
10@ s21Fs10%

1069 s21Fs1! (%@@a@mg{wv@w 3Py pasih o b P Mikiert) Tnel 0GB
10@@ ! . 10%4| 4[flew shagnels arzadesigned suchthatiatsheir ppinhof canfluasce( shennaterialpfigwa| & (
1'< _':/'__ngg/‘fffi] i)l;%%étﬂér;"al't"the Oiamp ﬂo}av\‘ iaég &d rcissurioggimiqating \intfrf%/ciallstreﬁs irgi4ﬂov]\_ro4|
10 4|_5 10%| & ()lqs]ta%ie§.l ég]cé@;t‘tné qagﬁg’(}(‘ w_tﬁg‘ee%locéf t?leﬁo&) into a single
109%€@0& () -!t  IndnifoRdsdié as & pouipddifeditrugtuitd) Y4%s fportant in such processes that the melt
@ 109 () -1 3AQ39RE R RACERpEAARS SEHE nlakertal 918t differ too preatly. Otherwise

flow instabilities can result in the die leading to poor control of layer thickness
distribution in the multilayer film.

O An alternative to feedblock coextrusion is a muiti-manifold or vane die as

disclosed in aforementioned U.S. Pat. Nos. 4,152,387, 4,197,069, as well as U.S.
No. 4,533,308, issued August 6, 1985 to Cloeren, hereby incorporated herein by
reference. Whereas in the feedblock system melt streams are brought together
outside and prior to entering the die body, in a multi-manifold or vane die each melt
stream has its own manifold in the die where the polymers spread independently in
their respective manifolds. The melt streams are married near the die exit with each
melt stream at full die width. Moveable vanes provide adjustability of the exit of each
flow channel in direct proportion to the volume of material flowing through it,
allowing the melts to flow together at the same linear flow rate, pressure, and desired
width.

Since the melt flow properties and melt temperatures of polymers vary widely,

{ ) use of a vane die has several advantages. The die lends itself toward thermal isolation
- characteristics wherein polymers of greatly differing melt temperatures, for example

up to 175° F. (80° C.), can be processed together.

Each manifold in a vane die can be designed and tailored to a specific
polymer. Thus the flow of each polymer is influenced only by the design of its
manifold, and not forces imposed by other polymers. This allows materials with
greatly differing melt viscosities to be coextruded into multilayer films. In addition,
the vane die also provides the ability to tailor the width of individual manifolds, such
that an internal layer can be completely surrounded by the outer layer leaving no
exposed edges. The aforementioned patents also disclose the combined use of
feedblock systems and vane dies to achieve more complex multilayer structures.

The multilayer films of the present invention may comprise two or more
layers, at least one of the layers being elastomeric. Although an elastomeric layer is
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After the multilayer elastomeric film has been coextruded it is preferably fed -
to a forming structure for aperturing and cooling, thereby producing a
macroscopically-expanded, three-dimensional, apertured elastomeric web of the
present invention. In general the film may be formed by drawing such film against a
forming screen or other forming structure by means of a vacuum and passing an air or
water stream over the outwardly posited surface of the film. Such processes are
described in the aforementioned Radel et al. patent as well as in U.S. Pat. No.
4,154,240, issued to Lucas et al., both hereby incorporated herein by reference.
Forming a three-dimensional elastomeric web may alternatively be accomplished by
applying a liquid stream with sufficient force and mass flux to cause the web
formation as disclosed in commonly assigned U.S. Pat. No. 4,695,422, issued to
Curro et al. and hereby incorporated herein by reference. Alternatively, the film can
be formed as described in commonly assigned U.S. Pat. No. 4,552,709 to Koger et | )
al., and hereby incorporated herein by reference. Preferably the elastomeric web is
uniformly macroscopically expanded and apertured by the method of supporting the
forming structure in a fluid pressure differential zone by a stationary support member
as taught by commonly assigned U.S. Pat. Nos. 4,878,825 and 4,741,877, both to
Muliane, Jr., and hereby incorporated herein by reference.
Although not shown, the process of the present invention, using a
conventional forming screen having a woven wire support structure, would also
form a web within the scope of the present invention. The knuckles of a woven
wire forming screen would produce a macroscopically-expanded, three-
dimensional web having a patten of undulations in the first surface, the
undulations corresponding to the knuckles of the screen. However, the
undulations would remain generally in the plane of the first surface, remote from
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‘A particularly preferred forming structure comprises a photoetched laminate
structure as shown in FIG. 15, showing an enlarged, partially segmented,
perspective illustration of a photoetched laminate structure of the type used to form
plastic webs of the type generally illustrated in FIG. 2. The laminate structure 30
is preferably constructed generally in accordance with the teachings of the
aforementioned Radel et al. patent, and is comprised of individual lamina 31, 32,
and 33. A comparison of FIG. 3 with the elastomeric web 80 shown in FIG. 2

O reveals the correspondence of primary aperture 71 in plane 102 of the elastomeric
web 80 to opening 61 in the uppermost plane 62 of the photoetched laminate
structure 30. Likewise, aperture opening 72 in plane 106 of elastomeric web 80
corresponds to opening 63 in lowermost plane 64 of photoetched laminate structure
30.

The uppermost surface of photoetched laminate structure 30 located in
uppermost plane 62 may be provided with a microscopic pattern of protuberances
48 without departing from the scope of the present invention. This is preferably
accomplished by applying a resist coating which corresponds to the desired
microscopic pattern of surface aberrations to the top side of a planar photoetched
lamina 31, and thereafter initiating a second photoetching process. The second
photoetching process produces a lamina 31 having a microscopic pattern of
. ) protuberances 48 on the uppermost surface of the interconnected elements defining
) the pentagonally shaped apertures, e.g., aperture 41. The microscopic pattern of
protuberances does not substantially remove the first surface from the plane of the
first surface. The first surface is perceived on a macroscopic scale, while the
protuberances are perceived on a microscopic scale. Construction of a laminate
structure employing such a pattern of protuberance 48 on its uppermost layer is
generally disclosed in the aforementioned Ahr et al. patent.

Processes for constructing laminate structures of the type generally disclosed
in FIG. 2 are disclosed in the aforementioned Radel et al. patent. The photoetched
laminate structures are preferably rolled by conventional techniques into a tubular
forming member 520, as illustrated generally in FIG. 16 and their opposing ends
joined generally in accordance with the teachings of Radel et al. to produce a
seamless tubular forming member 520.
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The outermost surface 524 of the tubular forming member 520 is utilized to
form the multilayer elastomeric web brought in contact therewith while the
innermost surface 522 of the tubular member generally does not contact the plastic
web during the forming operation. The tubular member may, in a preferred
embodiment of the present invention, be employed as the forming surface on
debossing/perforating cylinder 555 in a process of the type described in detail in
the aforementioned Lucas et al. patent. A particularly preferred apparatus 540 of
the type disclosed in said patent is schematically shown in FIG. 17. It includes
debossing and perforating means 543, and constant tension film forwarding and
winding means 545 which may, if desired, be substantially identical to and
function substantially identically to the corresponding portions of the apparatus
shown and described in U.S. Pat. No. 3,674,221 issued to Riemersma on July 4,
1972 and which is hereby incorporated herein by reference. The frame, bearing,
supports and the like which must necessarily be provided with respect to the
functional members of apparatus 540 are not shown or described in detail in order
to simplify and more clearly depict and disclose the present invention, it being
understood that such details would be obvious to persons of ordinary skill in the art
of designing plastic film converting machinery.

Briefly, apparatus 540, schematically shown in FIG. 17, comprises means
for continuously receiving a ribbon of thermoplastic film 550 from coextruder 559,
for example, and converting it into a debossed and perforated film 551. Film 550
is preferably supplied directly from the coextrusion process while still above its
thermoplastic temperature so as to be vacuumed formed prior to cooling.
Alternatively, film 550 may be heated by directing hot air jets against one surface
of the film while applying vacuum adjacent the opposite surface of the film. To
maintain sufficient control of film 550 to substantially obviate wrinkling and/or
macroscopically disiending the film, apparatus 540 comprises means for
maintaining constant machine direction tension in the film both upstream and
downstream of a zone where the temperature is greater than the thermoplastic
temperature of the film, but in which zone there is substantially zero machine
direction and cross-machine direction tension tending to macroscopically distend
the film. The tension is required to control and smooth a running ribbon of
thermoplastic film; the zero tension zone results from the film in the zone being at
a sufficiently high temperature to enable debossing and perforating the film.

As can be seen in FIG. 17, the debossing and perforating means 543
includes a rotatably mounted debossing perforating cylinder 555 having closed
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ends 580, a nonrotating triplex vacuum manifold assembly 556 and optional hot air
jet means (not shown). The triplex vacuum manifold assembly 556 comprises
three manifolds designated 561, 562, and 563. Also shown in FIG. 17 is a power
rotated lead-off/chill roll 566 and a soft-face (e.g., low density neoprene) roll 567
which is driven with the chill roll. Briefly, by providing means (not shown) for
independently controlling the degree of vacuum in the three vacuum manifolds, a
thermoplastic ribbon of film running circumferentially about a portion of the
debossing-perforating cylinder 555 is sequentially subjected to a first level of
vacuum by manifold 561, a second level of vacuum by manifold 562, and a third
level of vacuum by manifold 563. As will be described more fully hereinafter, the
vacuum applied to the film by manifold 561 enables maintaining upstream tension
O in the film, vacuum applied by manifold 562 enables perforating the film, and
vacuum applied by manifold 563 enables cooling the film to below its
thermoplastic temperature and enables establishing downstream tension therein. If
desired, the film contacting surface of the debossing-perforating cylinder 555 may
be preheated prior to reaching vacuum manifold 562 by means well known in the
art (and therefore not shown) to facilitate better conformance of plastic films
comprised of flow-resistant polymers during the debossing operation. The nip 570
intermediate chill roll 566 and the soft-face roll 567 is only nominally loaded
because high pressure would iron-out the three-dimensional debossments which are
formed in the film in the aforementioned manner. However, even nominal
pressure in nip 570 helps the vacuum applied by manifold 563 to isolate
downstream tension (i.e., roll winding tension) from the debossing-perforating
) portion of the debossing-perforating cylinder 555, and enables the nip 570 to peel
the debossed and perforated film from the debossing-perforating cylinder 555.
Moreover, while vacuum drawn ambient air passing through the film into manifold
563 will normally cool the film to below its thermoplastic temperature, the passage
of coolant through the chill roll as indicated by arrows 573, 574 in FIG. 17 will

enable the apparatus to handle thicker films or be operated at higher speeds.
The debossing and perforating means 543 comprises the rotatably mounted
debossing-perforating cylinder 555, means (not shown) for rotating the cylinder
555 at a controlled peripheral velocity, the non-rotating triplex vacuum manifold
assembly 556 inside the debossing-perforating cylinder 555, means (not shown) for
applying controlled levels of vacuum inside the three vacuum manifolds 561, 562
and 563 comprising the triplex manifold assembly 556, and optional hot air jet
means (not shown). The debossing-perforating cylinder 555 may be constructed
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by generally following the teachings of the aforementioned Lucas et al. patent, but
substituting a tubular laminate forming surface of the present invention for the
perforated tubular forming surface disclosed therein.

To summarize, the first vacuum manifold 561, and the third vacuum
manifold 563 located within the debossing-perforating cylinder 555 enable
maintaining substantially constant upstream and downstream tension, respectively,
in a running ribbon of film while the intermediate portion of the film adjacent the
second vacuum manifold 562 within the debossing-perforating cylinder 555 is
subjected to tension vitiating heat and vacuum to effect debossing and perforating
of the film.

While a preferred application of the disclosed photoetched laminate structure O
is in a vacuum film forming operation as generally outlined in the aforementioned
commonly assigned patent issued to Lucas et al., it is anticipated that photoetched
laminate forming structures of the present invention could be employed with equal
facility to directly form a three-dimensional plastic structure of the present
invention. Such a procedure would involve applying a heated fluid plastic
material, typically a thermoplastic resin, directly to the forming surface applying a
sufficiently great pneumatic differential pressure to the heated fluid plastic material
to cause said material to conform to the image of the perforate laminate forming
surface, allowing the fluid material to solidify, and thereafter removing the three-
dimensional plastic structure from the forming surface.

While the web embodiment generally disclosed in FIG. 2 represents a
particularly preferred embodiment of the present invention, any number of
interconnecting members may be employed within web structures of the present | )
invention, e.g., secondary, tertiary, etc. An example of such a structure is shown
in FIG. 18 which also shows a variant of upwardly concave-shaped cross-sections
of interconnecting members. The aperture network shown in FIG. 18 comprises a
primary aperture 301 formed by a multiplicity of primary interconnecting
elements, e.g., elements 302, 303, 304 and 305 interconnected to one another in
uppermost plane 307 of the web 300, said opening being further subdivided into
smaller secondary apertures 310 and 311 by secondary interconnecting member
313 at an intermediate plane 314. Primary aperture 310 is further subdivided by
tertiary interconnecting member 320 into even smaller secondary apertures 321 and
322, respectively, at a still lower plane 325 within web 300. As can be seen from
FIG. 19, which is taken along section line 19-19 of FIG. 18, planes 314 and 325
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10966G& () - In the web embodiment illustrated in FIGs. 17 and 18, the primary and

secondary interconnecting members are further connected to intersecting tertiary
interconnecting members, e.g., tertiary interconnecting members 320, which also
exhibit a generally upwardly concave-shaped cross-section along their length. The
intersecting primary, secondary and tertiary interconnecting members terminate
substantially concurrently with one another in the plane 330 of the second surface
332 to form a multiplicity of openings or apertures in the web's second surface,
e.g., apertures 370, 371 and 372. It is clear that the interconnected primary,

secondary and tertiary interconnecting members located between the first and
C) second surfaces of the web 300 form a closed network connecting each of the
primary apertures, €.g., aperture 301 in the first surface 331 of the web, with a
multiplicity of secondary apertures, e.g., apertures 370, 371 and 372, in the
second surface 332 of the web.

As will be appreciated, the generally upwardly concave-shaped
interconnecting members utilized in webs of the present invention may be
substantially straight along their entire length. Alternatively, they may be
curvilinear, they may comprise two or more substantially straight segments or they
may be otherwise oriented in any desired direction along any portion of their
length. There is no requirement that the interconnecting members be identical to
one another. Furthermore, the aforementioned shapes may be combined in any
desired fashion to produce whatever pattern is desired. Regardless of the shape
(") ultimately selected, the upwardly concave-shaped cross-section which exists along
] the respective lengths of the interconnected interconnecting members helps impart
resilience to elastomeric webs of the present invention, as well as three-
dimensional standoff.

It will_be obvious to those skilled in the art that various changes and
modifications can be made without departing from the spirit and scope of the present
invention. For example, in the event it is desired to produce webs of the present
invention wherein a predetermined portion of the web is capable of preventing
fluid transmission, it is feasible to perform the debossing operation without causing
rupture of the web in its second surface. Commonly assigned U.S. Pat. No.
4,395,215 issued to Bishop on July 26, 1983 and commonly assigned U.S. Pat No.
4,741,991 issued to Bishop on May 31, 1988, each of which are hereby
incorporated herein by reference, fully disclose how to construct tubular forming
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which are uniformly debossed, but apertured only in predetermined areas.

It is believed that the description contained herein will enable one skilled in
the art to practice the present invention in many and varied forms. Nonetheless, the
following exemplary embodiment and analytical method is set forth for the purpose of
illustrating the beneficial elastic reliability of a particularly preferred elastomeric web
of the present invention.

EXAMPLE

A planar coextruded multilayer film was produced and then formed by

methods disclosed above into an elastomeric web of the present invention, generally ()

as shown in the photomicrographs of FIGs. 9-11. The coextruded film comprised
three layers as depicted in FIG. 4, with the elastomeric layer comprising styrenic
triblock copolymer and the skin layers comprising polyolefinic material. The total
gauge of the film was approximately 0.09 mm (3.5 mils) with the elastomeric layer
being approximately 75-90% of the thickness prior to forming into a three-
dimensional elastomeric web. While being difficult to measure accurately, the gauge
of the three-dimensional elastomeric web from the first surface to the second surface
was on the order of 1 mm, for a draw ratio of approximately 10:1. In an as-formed,
unextended configuration the continuous first surface generally formed a regular
pattern of 1 mm square fluid-permeable apertures spaced about 1 mm apart on all
sides. The secondary apertures were slightly smaller than the primary apertures
giving the elastomeric web an open apertured area of approximately 12-16%.

The exemplary elastomeric web of the present invention exhibited reliable
elastic performance by repeated and sustained web strains of up to about 400% or
more without significant affect on web elasticity or porosity. In general, the web
exhibited a higher modulus in the first extension as the skin layers experienced
inelastic strain. Thereafter it is believed that microscopic rugosities formed on the
interconnecting members in the regions of inelastic skin layer strain, which resulted in
a lower and generally constant web modulus.

In a particularly preferred method of characterizing the desirable elastic
behavior of the exemplary elastomeric web a notched tensile test by the analytical
method below was used to determine work to break characteristics. Work to break is
essentially the area under the stress-strain curve produced while straining from zero
strain to break. This analytical method, as outlined below, was chosen to be
especially useful in understanding the notch sensitivity of the exemplary elastomeric

’
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web and its ability to resist catastrophic failure due to notch propagation during
extension. Exemplary elastomeric web samples of the present invention required
greater than 40 Kg-mm average work to break. By way of example, when samples of
the unapertured planar coextruded film used to form the exemplary three-dimensional
web were tested by the same analytical method, they required only about 8 Kg-mm
average work to break.

ANALYTICAL METHODS

The following is a representative analytical method which has been found
suitable for determining the performance of porous elastomeric webs in accordance
O with the present invention.

Notched Tensile Test

This test method is based on ASTM D882-83 and measures the work-to-
break characteristic of notched, apertured films or webs. The method is applicable to
a wide range of polymer films, webs, and composite structures.

Hardware Components
Electronic tensile tester: A tensile tester with a calibrated universal constant

rate of tensile elongation and data collection capability is required. The tester must

be equipped with a suitable load cell to measure tensile loading within 25% to 75% of

the capacity of the load cell and facilitate data collection. The tester must be

s equipped with gripping jaws designed for web testing so that web failure in testing

> ) occurs within the web and not at the point of gripping. Suitable equipment is well
known in the art, and may be obtained from Instron Engineering Corp., Canton MA,
or SINTECH-MTS Systems Corp., Eden Prairie, MN.

Software Components
Work-to-break calculation: Software for computation of work to break may

be utilized. The software calculates the area under the stress/strain curve output of
the tensile tester, and may be accomplished in various ways known in the art. For
example, the value for work-to-break may be calculated by integrating over the
stress/strain curve produced by the tensile tester. In the alternative, the work-to-
break may be manually calculated in any of many ways known in the art for finding
the area under a geometric curve.
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Gauge length: Samples of web material are prepared in strips one inch wide,
with a gauge length of 2 inches.

Notching: Each sample of web material is notched with a new razor blade by
making a one-half inch long transverse slit across the apertures near the middle of the
gauge length.

Procedure: The notched web sample is inserted into the jaws of the calibrated
tensile tester and loaded so to eliminate any slack in the sample. The notched sample
is then pulled to failure while the data collection devices record the stress/strain data
and the work-to-break calculations are accomplished. (“)
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from one another, said elastomeric web comprising a multiplicity of elastomeric
interconnecting members of upwardly concave-shaped cross-section for
substantially decoupling applied strain-induced stresses in said first surface from
said second surface, said interconnecting members defining at least one primary
aperture in said first surface, said primary aperture having a major axis and a minor
axis perpendicular to said major axis, said major axis oriented generally orthogonal
to said applied strain-induced stresses, said major axis has a first length and said
minor axis has a second length which is less than said first length of said major axis
when said web is unstrained and having an aspect ratio of said first length of said
major axis to said second length of said minor axis of greater than about 5:1 when
said web is untensioned, said interconnected sidewall portions extending in the
direction of said second surface, and terminating to form at least one secondary
aperture having tear initiation sites in said second surface of said elastomeric web,
such that strain-induced stresses on said elastomeric web are substantially
decoupled from tear initiation sites in said secondary apertures, at least until said
second surface is no longer remote from said plane of said first surface when said
stresses are applied to said web.

2. The elastomeric web of claim 1, wherein said elastomeric web comprises a
formed film, said formed film comprising at least one substantially elastomeric layer
having a first side and a second side and at least one substantially less elastomeric
skin layer substantially continuously joined to one side of said substantially
elastomeric layer prior to the application of said stresses to said web.

3. The elastomeric web of claim 1, wherein said elastomeric web comprises a
formed film, said formed film comprising at least one substantially elastomeric layer
having a first side and a second side, said elastomeric layer being disposed
between two substantially less elastomeric skin layers, each of said skin layers
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fluid communication with at least two secondary apertures in said second surface of

said web.

5. The elastomeric web of claim 1, wherein said web is elastomeric at strains up to
400%.

6. The elastomeric web of claim 1, wherein said web exhibits greater than 40 kg-mm
work to break in a notched tensile test.

7. The elastomeric web of claim 1, further comprising a fibrous nonwoven material
bonded to at least one side of said elastomeric web, such that said elastomeric web
and said nonwoven material form a composite laminate.

8. A disposable absorbent article, comprising said porous, macroscopically-

expanded, three-dimensional elastomeric web of claim 1.

9. A macroscopically-expanded, three-dimensional, elastomeric web having a
continuous first surface and a discontinuous second surface remote from said first
surface, said elastomeric web comprising:

(a) a multilayer formed film comprising at least one substantially elastomeric layer
having a first side and a second side and at least one substantially less elastomeric
skin layer substantially continuously joined to one side of said substantially
elastomeric layer prior to the application of stress to said web, said substantially
elastomeric layer comprises a hydrogenated poly styrene-isoprene/butadiene-

styrene; and
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(b) interconnecting members originating substantially concurrently in said first
surface as a continuous network defining a plurality of primary apertures, each of
said primary apertures having a major axis and a minor axis perpendicular to said
major axis, said major axis generally orthogonal to said applied strain-induced
stresses, said interconnecting members terminating substantially concurrently in
said second surface as a plurality of secondary apertures, said secondary apertures
having tear initiation sites in said second surface of said elastomeric web, such that
strain-induced stresses on said elastomeric web are substantially decoupled from
tear initiation sites in said secondary apertures, at least until said second surface is
no longer remote from said plane of said first surface when said stresses are
applied to said web, each of said primary apertures being in fluid communication
with at least one secondary aperture.

10. The elastomeric web of claim 9, wherein said multilayer formed film comprises
at least one substantially elastomeric layer having a first side and a second side,
said elastomeric layer being disposed between two substantially less elastomeric
skin layers, each of said skin layers substantially continuously joined to one of said
sides of said substantially elastomeric layer prior to the application of stress to said
web.

11. The elastomeric web of claim 9, wherein said web is elastomeric at strains up to
about 400%.

12. The elastomeric web of claim 9, wherein said web exhibits greater than 40 kg-

mm work to break in a notched tensile test.
13. The elastomeric web of claim 9, further comprising a fibrous nonwoven material
bonded to at least one side of said elastomeric web, such that said elastomeric web

and said nonwoven material form a composite laminate.

14. A disposable absorbent article, comprising said macroscopically-expanded,
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three-dimensional elastomeric web of claim 9.

15. A macroscopically-expanded, three-dimensional, elastomeric web having a
continuous first surface and a discontinuous second surface remote from said first
surface, said elastomeric web comprising:

(a) a multilayer formed film comprising at least one substantially elastomeric layer
having a first side and a second side and at least one substantially less elastomeric
skin layer substantially continuously joined to one side of said substantially
elastomeric layer prior to the application of stress to said web; and

(b) interconnecting members originating substantially concurrently in said first
surface as a continuous network defining a plurality of primary apertures, each of
said primary apertures having a major axis and a minor axis perpendicular to said
major axis, said major axis generally orthogonal to said applied strain-induced
stresses, said major axis has a first length and said minor axis has a second length
which is less than said first length of said major axis when said web is unstrained
and having an aspect ratio of said first length of said major axis to said second
length of said minor axis of greater than about 5:1 when said web is untensioned,
said interconnecting members terminating substantially concurrently in said second
surface as a plurality of secondary apertures, said secondary apertures having tear
initiation sites in said second surface of said elastomeric web, such that strain-
induced stresses on said elastomeric web are substantially decoupled from tear
initiation sites in said secondary apertures, at least until said second surface is no
longer remote from said plane of said first surface when said stresses are applied to
said web, each of said primary apertures being in fluid communication with at least
one secondary aperture.

16. A disposable absorbent article, comprising said macroscopically-expanded,
three-dimensional elastomeric web of claim 15.



