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pr&SEnt TTIVENntTon Terares 10 NooK and Toop [ype Tastening devices, and nore
particularly, to |low cost, elastically extensible fenale fastenlng
conponents for hook and | oop type fastening devices. Refastenable fastening
‘devi ces of _the hook and | oop type are currently used w del y t
number of WAWEWEns. Such refastenabl e fasten ng devi ces ry?‘#z‘zu%%’g‘k??
particularly useful in clothing, disposable absorbent articles, and the
like. Such devices are used when it is desirable to create a refastenable
bond between two or nore articles or between several surfaces of the sane
article. In certain applications, these refastenable fastening devices have
repl aced conventional buckles, zippers, buttons, snaps, tie fasteners, and
sew ng. A popul ar type of nechanical fastener currently in w de use which
utilizes nmechanical entangl enent toFEMALECOMRONENT e bond is sold
under the trademark "VELCRO'. VELCRO fastening devices are described in
greater detail in US. Patent 2REFASTENABLEFARTEMINGDEVICER35, U.S. Patent
3,266, 113, US. Patent 3,550,837, U S. Patent 4,169,303, and U. S. Patent
4,984, 339. VELCRO fastener utilize two conponents. A nale conponent and a
femal e conmponent. (The mal e conponents are often referred to as the hook or
“engagi ng conponents and the fenale called | oop or

| andi ng zone conponents.) The nmal e plurality of

resilient, upstandi ng hook shaped el enents. | e conponent nerally

consists of a fabric chbf Bresent jnvention, g?‘s'ﬁhg'{% n&ﬂw&f?ﬂl

surface. Wen themmlplmmlymrlbwauod, &m&hom‘blefanﬂeﬁstmngeomponmfor
hook and loop type fastening devices.

BACKGROUND OF THE INVENTION

Refastenable fastening devices of the hook and loop type are currently used
widely in a great number of situstions. Such refastenable fastening devices have been
particularly useful in clothing, disposable absorbent articles, and the like. Such
devices are used when it is desirable to create a refastenable bond between two or
more articles or between several surfaces of the same article. In certain applications,
these refastenable fastening devices have replaced conventional buckles, zippers,
buttons, snaps, tie fasteners, and sewing.

A popular type of mechanical fastener currently in wide use which utilizes
mechanical entanglement tc create a refastenable bond is sold under the trademark
*"VELCRO®. VELCRO fastening devices are described in greater detail in U.S.
Patent 2,717,437, US. Patent 3,009,235, U.S. Patent 3,266,113, U.S. Patent
3,550,837, U.S. Patent 4,169,303, and U.S. Patent 4,984,339,

VELCRO fasteners utilize two components. A male component and a female
component. (The male components are often referred to as the hook or engaging
components and the female components are often called loop or landing zone
components.) The male component contsins a plurality of resilient, upstanding hook
shaped elements. The female component generally consists of & fabric containing a
plurality of upstanding loops on its surface. When the male component and the loop
component are pressed together in a face to face relationship to close the fastening
device, the hooks entangle the loops forming a plurality of mechanical bonds



conponent are pressed together in a face to face relationship to close the
fasteni ng device, the hooks entangte—the | oops ferwing a plurality of
mechani cal bonds =~ WD 96/ 22065

PCT/ US96/ 00215 2 between the individual hooks and | oops. Wen these bonds
have been created, the conponents w |l not generally di sengage under
normal condi ti onswobeRzess because it is very difficult to separ RCEUVSHHN021S
conponents by attenpting to disengage all the hooks at once. However, when
a gradual peeling force is applied to the conmponentss, di sengagenent can be
easily effected. Under a peeling force, since the hooks are conprised of a

resilient material, theypeveen th@ﬁﬂiﬁﬁmiﬁl&bﬁa%dmmﬂihm&yﬁﬂ, the

of fastening devi ce has bee 2 g|f
such as di sposabl e gar rreW% %ﬁ&]&@sﬁg%%ﬁg d| S osa e pac age?i"Llis
cartons, and the liKke. Mm lthehooks

means. However, the use ﬂfoﬂl snm& agheand poadod t&cetisl neaoa)mecomponems,

di sposabl e articles has heen |linted,due f
devices are relatively c‘gm m#ﬁa @T&ﬁ%%%&/ hgg?oksare
are costly is that they Mwmmmwym@wmlms

manufacturing costs are associated with both t he hook and | oop conponents

of these devices. Conventi onafhi$ypé ofifistehing Beﬂwmlhﬁtﬁmﬂd esp‘eﬁﬂl)CWdeﬁ!]ondtsposable
formed by neking a fabri rﬁg@g wﬁﬂ“ “S%t dﬂ@&s“ﬁ[-.d atkages
from a backing. The Ioo&g%m“%e pr Eﬁcf weavi n g ase J’

cont ai ni ng suppl enent arm provide a secure closing means.

‘However, theuseofmmuﬁstanngdemesofthxstypeondlspoublemleshas

| been limited due to the fact that such fastening devices are relatively costly. A major

. -reason that such fastening devices are costly is that they have high manufacturing
costs. These high manufacturing costs are associated with both the hook and loop
components of these devices.

Conventional hook and loop components are typically formed by making a
fabric with a number of woven loops extending outwardly from a backing. The
loops may be provided by weaving a base fabric containing supplementary threads to
form the loops, or by knitting the loops into a fabric. The male components of such
fastening devices are typically formed by cutting the loops to form hooks. However,
these processes genenally produce costly hook and loop fastening materials because
they are relatively slow. The hook and loop components of such fastening devices
are also usually made out of the same relatively expensive material.

_ Thenfore.'ae'venlmunpuhmbemmademmakealmmvetypuof
femalecompomuibrﬁm:mgdmes. However, mchmemptshavegeneully
suffered from a number of drawbacks. '

US. Pm3694867uwedto$mmpfon0ctobu3 1972, discloses a
sepanbleclup havnngafumleoompomntttnteompmeu“lughloﬂ'mnwoven
ﬁbmnﬂabachnghwofcomhdnedﬂm‘bleadtwave. However, the loop

: componemducloudmtheSmmppruprepuedbypetfommgthestepsof
-(l)mmnganopenpattemadhwvemwlnchtlwﬁbersmunbedded,m
mwﬁdsungtheadhenvem:mbnmmyoommbachnghyer and (3)
simultaneously looping portions of the fibers such that the fibers form individual
loops that extend outwardly from the backing. The female component disclosed in
this patent suffers from the drawback that it is made by processes that involves

| 3]



formthe loops, or by knitting the loops into a fabric. The nal e conponents
of such fastening devices are typi caIIy formed by cuttlng the Ioops to form

00KS. we att Y pTUUUL,C cuatry ‘Hook—arre |uup
~ fasteni ng rraterl al s because they are relatively slow The hook and | oop

conponents of such fastening devices are also usually made out of the sanme
rel atively expensive material. Therfore, several attenpts have been nmade to

make alWwoM®6asssy e types of fenal e conponents for fasteRCRESHNO2IScS.

However, such attenpts have generally suffered froma nunber of drawbacks.

U S. Patent 3,694,867 issued to Stunpf on3Cctober 3, 1972, di scl oses a
“separabl e clasp”. having a fenmal e conponent- that conprises a "high loft"
nonwoven fabri mdﬂumﬂbmhpdgunﬁ!ms mﬁh&bmofloﬁps cTinis| mlﬁl’hﬂeadhpmm
However, the | gegribed'ihereiitdo i@hﬂﬁ I%&Iﬁ{r fﬁ*‘ﬁ‘ﬁ'ﬂp #afd by
perform ng the steEs oi él% ac |vat|ng an opén:pattern adhesive I n which
the fibers are®f idating the adhesive into a
substantial ly conti nuous backi n | ayer, and (3) si nul t aneousl y | ooping’

portions of the fib&$ m«mt lsw 1908, mﬂmnmcmdpsswplmmt
extend outvvardlw,lim ' SoChttheRéld tdat hi s
a&yl

Nind i
patent suffers lgm hﬁl drlem@)%d ﬂ bmrocess that hn.vol ves

WO 96/ 22065 -
PCT/ US96/ oozwmmﬁwalmumm itrtg thelm n!lowcroﬂm ©Ott loopps.

Thus, the femwwmﬁrww ﬁnﬂiibﬁ&&}oﬂ@ﬂﬁ%tif’uﬂﬂredto
S|gn|f|cantly I SS nmht rra%'z,a&eure t- ¢ in this
ﬂledmwbackthnheanmstbeapphedtobondﬂwﬁbmusmmwthebachng

‘U.S. Patent '3,708,833 issued to Ribich, et al. on January 9, 1973, discloses a
refastenable fastening device having a female component that comprises reticulated
urethane foam secured to a backing layer. The female component disclosed in the

. Ribich, et al. pmaaﬁ‘usﬁomthednwbackﬂmfomtypmﬂydonothave
enoughopemngsforﬂwhoohofcoMondmaleeomponmmpme. In
addnhommmlmdfoumgenenﬂydoamthwewﬁmmugthtoholdmch
hookswhmforeumappbedtothefastemngdme Funher manufacturing
Mu:luedfomuardmdyupmmpms.

U.S. Puent5032,1221snedtoNoel. et al. on July 16, 1991, discloses a
bopﬁuannsnmdhmahchngofonenublemnemlmdamulmhmyof
fibrous elements extending from the backing. The fibers are secured to the backing
while the backing is in a dimensionally unstable state. The backing is then caused to
bem:fomdtomdmondlymblemdmebyﬂmmgtheﬁbmdemems
tofomtheeatclnngregomoftheloopmmd

_ Although the Noel patent discloses an acceptable low cost loop fastening
mﬂ,themhhuwnumedformmmcﬂbopmngmtmalsmd
metbodsﬂorproduangmchmtmﬂs.

Thus, it is an object of the present invention to provide an improved landing
meompmﬁtumuehookmdlooptypeﬁm

Ituaﬁmherobjeetofﬂnpmmmvennonwpmwdeareﬁuunbleﬁmnmg
device having a uniqué fluted female component.

ltisaiﬁﬁﬁxﬂhuobjéuoftheprmhﬁm’mnmpmvideanfutmuble



conventional |oop conponents. U S. Patent 4,761,318 issued to Ot, et al.
on August 2, 1988, discloses a | oop—fastener that can contenporaneously be
both formed and al so attached to a substrate w thout the need for any
addi ti onal steps such as sewing or utilizing pressure sensitive adhesives
to affix it to the substrate. However, the Ot |oop fastener conprises a

fibrous structureudessatg a nultiplicity of |oops that is adher edPCTUS6HOYS
of thernoplastic resin. Thus, the process disclosed in this patent suffers
fromthe drawback that heat nust be applied to bond the fibr ous structure

to the backing. U S. Patent, 3, 708, 8 3 issued to Ri Januar .
9, 1973, discloses a r ef8Stqnig; ﬁ'ﬂﬁj E‘H@vﬁg“ﬁ f&ﬂgﬁ nent that is

conponent that conpri sesehsﬁmllpahamblt uret hane foam secured to a backing
| ayer. The fenal e conponent disclosed in the Ribich, et al. patent suffers

fromthe drawback that foans yiyQifsritier bbjéet ofthe proveit mhwammfeﬁﬂreaohﬂom:
hooks of conventi onal nts to netrate. addi tion

reticul ated foam gener%‘&&% @%ﬂ"ﬂc MW‘W%@WWM
hooks when forces are afimi(SELE)ovebhe fastem ng devi ce. -Furt her,

manuf acturing reticulated foamis a relatively expensive process. U S

Patent 5,032,122 issued to Npeks yet moagdulofﬂﬁ presend , invintion @6 eprotide 0P [female

fastening material havi
mul tiplicity of fibrous %f@?ﬁ“ﬂ gxk#eun% Iil!ip”om t acEl ng hiﬁ‘ﬁ“"‘?"ﬁ"“ger available
are secured to the backimsle spmpancats haying resilignt less expensive male

unstabl e state. The bammmmmmmmmmmm |ts
di nensi onal |y stabl e state thereby sheari ng the f| brous elenents to form

t he catching regi ons of the Wﬂ yupparent
di scl oses an acceptabl e | ow cost St e”'mﬁpmfp ri.a M searc wﬁl
continued for nore econdyhen en taken in

eommcuonwnhtheaceompmymgdnwmgs

SUMMARY OF THE INVENTION

- . The present invention provides a refastensble fastening device including
.-'fanﬂeﬁstmngemnpownpre&nblycompmmglbuewebmdanenm
layer. The base web comprises a structural efastic-like film (SELF) web and is
joined to the engaging layer which comprises a plurality of filaments or a nonwoven
web. The SELF web exhibits an elastic-like behavior in the direction of elongation
without the use of added elastic materials. The SELF web includes a strainable
network having at least two distinct regions comprised of the same material
composition. The first region is oriented substantially parallel to an axis of
dongmonawhthunmnund«goamolecululeveldefonmmnmmpmtom
appltedmalelonmonmadmcuonmbwmdlyplmﬂeltothedonmonms
beﬁmambmwmmofﬂlemondmmmdetgoumymbmw
- molecular-level deformation. The second regions initially undergo & substantially
'geommadefomunonmmponsetoanapphedelonmonmad:recnon
substantially parallel to the axis. The second regions include a plurality of raised rib-
~ like elements which act in conjunction with the filaments or nonwoven web to
provide & more effective female component with an increased sbility to entangle the

hooks of a complementary male component. '



met hods for producing such materials. This, it is an object of the present
i nvention to provide an inproved |anding zone conponent for a refastenable
hook an oop type tastener. urtther—obrect—of—the—present— —
i nvention to provide a refastenabl e fastening device having a unique fluted
femal e conponent. It is a still further object of the present to provide a
ref ast enabl e WD 96/ 22065 _

PCT/ USOWRO22854 f ast eni ng devi ce that achi eves a stroREVIAINZNYEL has a
femal e conponent that is elastically extensible. It is a further object of
the present invention to provide a fenal eSconponent for a hook and | oop
type fastening device which conprlses a structural elastic-like film (SELF)

web. It is yet another objd FIDESCR : HE DRAWINGS provide a female
conponent for a fastening device that can be used W|th bot h com*rerm aIIy

avai | abl e mal e comwﬁﬁn specifichtion ondiides twithnélhivis a,nzw

| ess expensive gnent s re tile hqoks than thpse currently
inuse These. AR, %%W#ﬁ%r&% o *l%e

readi | y appar erisvention) mmbehbsed;dhctrﬂneﬁmwcbet better quridenstood ﬂnmctinpt i‘on

and when taken gfbuimiiésBGtion Whith if takes inPconfiBianWwitlehe | WWsent
i nventi on prowtgemﬁkgf astenabl e fa teWeVLMW upelements,md

mwhlch.

Figmélisa'phnviuvilhmuionofaptefqndembodimentofthebm
webofthepresentmvennoncompnsmgaSELFwebvmhthemsednb-hke
elatmfacmgtowardthevnewer, '

Figure lAlspmpecnvellhsmnonofafastemngdmmbodunem
comprising the female component of the present invention,

Figure 2 is a segmented, perspective illustration of the SELF web of Figure 1
in an untensioned condition; .

Fgurehuwed.pmmlﬂmnoftbesmmofﬁyml
matmmmedcondmoncormpondmgtomgelontheforce-elongmonme

deplctedeigm'eS

Figure 4 is a segmented perspective illustration of the SELF web of Figure 1
mamanedmdmonconupondmgtomenonthefome-elongmonm
depicted in Figure S;

F‘meSuugnphofthemﬁmempmdonmon
compmzthebehmoroftleELFwebushowaniwrel with an otherwise
ldumcal,plunr bmpolymencwebmmd

FweéuamphofﬂnMchyMleWOftheSELFwebof
mewmmmmmdmmmmwsm

anuehsaaimpllﬁed'ilhmauonofyetmpdmmmuudtofomat
" least a portion of & film into a SELF web; '

FmSuueunaMademoﬁpreﬁuredunbodmmtofthepment "
invention;



femal e fasteni ng conponent preferably conprising a base web and an engagi ng
| ayer. The base web conpri ses—a-st+tetdral el astic-1ike-ftIm (SELF) web and
‘is{oined to the engagi ng | ayer which conprises a plurality of filaments or
a nonwoven web. The SELF web exhibits an el astic-1ike behavior in the
direction of elongation w thout the use of added elastic materials. The
SELF web i ncl udeswo 9s£2088 nabl e network having at | east two di sti RCT/USSS§028SS
conprised of the sane material conposition. The first region is oriented
substantially parallel to an axis of elongation such that it will undergo a
nmol ecul ar-1evel deformation in response to an applied axial elongation in a

direction substantially par allt-iﬂretg)“tp | \iého BF | a0 Bisposhiile 'aBsorbeat article comprising the
substantial portion of t econ reahgg und H@“ﬁs any substanti al

nol ecul ar -1 evel def or mat P@@?‘g B™ially undergo a
substantial ly geonetric defornatlon in response to an applled el ongation in

a direction subsantially par igue 10ds @-plam yiew. q?mm the

pllurality of raised ri bfwﬂe‘&n@bm&th&’ﬁfﬁnﬁﬁhﬁoﬂ conj unctl on with the
filaments or nonwoven web to provide a nore effective fenmal e conponent with

an increased ability to entangle the hooks of a conplenentary nale
conponent . - WD 96/ 22065
PCT/ US96/ 00215 Wil e t he speci ficatigg
poi nting out and distinctly claim ngdilidadite LN LENIS
as formng the present |nvent|on it is bellleved that the |nvent|on WI|| be
better understood from tm RIGEL SEQIdne NCIRNENANe 'S ' -
conjunction with the accorrpanyl ng dr awi ngs

- A preferred embodiment of the refastenable fastening device of the present

- invention, fastening device 10, is shown in Figure 1A. The fastening device 10
compriges a female component 12 and a complementary male component 14.

The female component 12 comprises a base web 53 and an engaging layer 54,
as shown in Figure 8. The engaging layer 54 preferably comprises a plurality of
filaments 80. Asusedw;theterm‘ﬁhmeln'deﬁnuamemberhnvmgahgb
nnoot‘lengthtodamorw:dth Thus, a filament may be a fiber, a thread, a
“strand, a yam or any other member or combination of these members, including
ﬁlmnhatmpmmhedtogethamnonwomwebs,umhmwnmthem
Suitable materials for filaments include natural fibers such as cotton or wool;
- synthetic fibers such as nylon, polyamides, polyesters, polyolefins, polyethylene
fibers, polypropylene fibers; spun yamn or any other material or combination of
materials known in the art and suitable for use herein. An exemplary nonwoven web
is the nonwoven material manufactured by Veratec, Inc., a Division of International
Paper Company, of Walpole, Massachusetts under the designation P-8.

Themaleeomponauu orhookcomponent,compnmabuelSanda
ﬁhnhtyofupstmdmgwmelanmts,or *hooks" 28. The term "hook" is
mnhmmthemﬂuttheengagmgdemaﬂsnaybemany:hpehmwnmﬂw
msolongasﬂxeyueudnptedtoengasetheﬁb—hkedments%ofthefande

 component 12 of the present invention.
'I'heﬁstemngdevwe 10 of the present invention functions in the following
‘manner. Theﬁmmngdm 10 is closed when the engaging layer 54 of the female

eomponuuumdtbhoohnofﬁnemalecomponemumpreuedagamstmh
~ other. The engaging layer 54 of the female component 12 entangles the hooks 28 of
" the male component 14, (it should be noted embodiments of the female component



in which like designations are used to designate substantially identical
el enents, and in which: Figure 1 is a plan viewillustration of a preferred

enbodi nent of T Ne Dase Web of TNE present ventiom comprsirg—a—Ste—web—.
with the raised rib-like elenments facing toward the viewer; Figure 1A is
perspective illustration of a fastening device enbodi nent conprising t he
femal e conponent of the present invention; Figure 2 is a segnmented,

per specMOR22065 st r at i on of t he SELF web of Fi gure 1 in BGT/URYEAS oned
condition; Figure 3 is a segnented, perspective illustration of the SELF
web of Figure 1 in a tensioned condition ®orresponding to stage | on the
force-elongation curve depicted in Figure 5; Figure 4 is a segnented

perspective il ummnphmh«mmmwﬂwmuumwmmu

condi tion corr J | With thP hobky 88 %ﬁgw dppi ct ed
in Figure 5; Fﬁﬁg |s a%\}gb of the e5|st|veforce */ersu %rc.en
el ongat i on conﬁ!‘i thercomponerss resists Fﬁ’g{'ﬂ'ﬁ!

with an ot hervmuhnmbabxupﬂmahtiMGOpol yneric web material; Fi gure 6

is a graph of the elastic hysteresi S behavi or of the SELF vveb of Fi gure 1

when subjected to Fﬂ;ycue.gwl is Gpendd By h d f

t east & por FNHIP SRR 12, B g6 Yeru %%@ﬁ”‘“ e@@%&%@gﬁ.@m‘a 5%"5. de

view of a pref Bs.rwpmmm&eMﬁwMM|mhMﬂwyﬂw '
from the female component 12. Inotbames,thcmdemd&mﬂecomponemmay
besepamedbymthepomwofthe&mﬂecompomlzﬂntuamglmgthe
hooks 28. In either case, the two components are disengaged and the male
component 14 is completely detached from the female component 12. The fastening
device 10 is then capable of being refastened in the manner described above.

The Female Component

As stated above, the female component 12 of the present invention
comprises an engaging layer 54 inchuding flaments or a nonwoven web and a base
web 53 F:mldwmonemnbodmofﬂubuewebﬂofﬂlefemle
component 12. ThebauwebSSeompnmutmcumlehmc-hkeﬁkn(SELF)web
52 TthELFwebSZuslmnmmmmndMﬁm The web has two
mormhnegalongmdmdcemaime.Lmdamorhmdcmhne,
t,winchugumﬂypapmdiwhrtpﬂlelorwdmﬂmaﬁm

Referring to Figures 1 and 2, the SELF web 52 includes a "strainable
network” of distirict regions. As used herein, the term “strainable network" refers to
an interconnected and interrelated group of regions which are able to be extended to
‘some useful degree in & predetermined direction providing the SELF web 52 with an
'Me-hhbduﬁmmmmmmﬁdmdmbnquumrdweddow
Aoeordmgly,thesmwebﬁmdthu.thefqmlecomponentmelmwy
extensible. (As used herein, the term wmwmmmmm
behmorthntthELFwebszadﬁbltswhmuunbjmdtoan:pphed
elongation; it extends in the direction of applied elongation and returns to its
Further, the SELF web 52 is sble to undergo multiple cycles of applied elongation
without losing its ability to substantially recover.) '

Themﬂem«kndudsulunnﬁlumﬂmduecondngon
66. The SELF web 52 includes a transitional region 65 which is at the interface




WD 96/ 22065

PCT/ US96/ 00215 6 Figure 9 is a ptamview of a disposabl e absorbent article
conprising the femal e conponent of the present invention; Figure 10 is a

pl an view of a disposable absorbent article conprising the fenmale conponent
of the present invention. DETAILED DESCRI PTION OF THE | NVENTION Overl |
Characteristics ovosorR208ef ast enabl e Fastening Device A pref err ed PEESW0RIS
of the refastenable fastening device of the present invention, fastening
device 10, is shown in Figure 1A, The fastening devgce 10 corrpri ses a
femal e conponent 12 and a conpl enentary nal e conponent 14. The fenal e

conmponent 12 conprises aphiaén %gﬁﬂwmﬂ Gegion/ 66. Tiib transitiohk? Yépidn' 65
Figure 8. The engagi ng | ayer 5&2@%{:2]: r?bl ri sm | urgl it t:g i vl
filaments 80. As used he %’MP %fl?%‘hﬁ'? Tt-Xe8iog 64 and

high ratio of length to mmlﬂmonﬁdlhswwlthamwehﬁZbulldwbeﬁmmonal

a thread, a strand, a yag ,?wwat (15 m; behSd

menbers, including filanents, a eattach ls ther ﬁfoe‘{wvovegr of the web
webs, as are known in th Pre'ﬂ‘t @J‘Mﬂ 66).
natural fibers such as cumnmmmmomﬂﬂmsmmmagmmmmmmm
pol yam des, polyesters, 6f the Sveb &aﬂ?hﬁ 66 only
fibers; spun yarn or any other mater a or CO |nat| n ri,a :
in the art and suitabl e filgeitsnof, W mg&?ﬁ%‘ﬂ web materisl

- mth_etnnsmonllregwmﬁs

The SELF web 52 has a first surface and an opposing second surface. In the
preferred embodiment shown in Figures 1 and 2, the strainable network includes a
plurality of first regions 64 and a plurality of second regions 66, The first regions 64
have a first axis 68 and a second axis 69, wherein the first axis 68 is preferably
longettlmtheseeondam& The first axis 68 of the first region 64 is
substantially parallel to the longitudinal axis of the SELF web 52 while the second
axis 69 is substantially parallel to the transverse axis of the SELF web 52.
Preferably, the second axis of the first region 64, (i.e., the width of the first region
64), is from about 0.01 inches to about 0.5 inches, and more preferably from about
0.03 inches to about 0.25 inches. The second regions 66 have a first axis 70 and a
second axis 71. The first axis 70 is substantially parallel to the longitudinal axis of
the SELF web 52, while the second axis 71 is substantially parallel to the transverse
axis of the SELF web 52. Preferably, the second axis of the second region 66, (i.e,
thew:dthofthesecondregon@,uﬁmnaboutommchutoabmzom
and more preferably, from about 0.125 inches to about 1.0 inches. In the preferred
embodiment of Figure 1, the first regions 64 and the second regions 66 are
substantially linear, extending continuously in a direction substantially paraliel to the
longimdmlmsofﬂleSELFwebsz The first region 64 has an elastic modulus El
-_mdaeroa-seaionalam_A_l The second region 66 has an elastic modulus E2 and
a cross-sectional area A2,

. Asillustrated in Figure 1, a portion of the SELF web 52 has been "formed”
such that the SELF web 52 exhibits a resistive force along an axis, which in the case
- of the illustrated embodiment is substantially parallel to the longitudinal centerline |
-~ of the SELF web 52, when subjected to an applied axial elongation in a direction
- substantially paraliel to the longitudinal centerline 1. As used herein, the term
*formed” refers to the creation of a desired structure or geometry upon the SELF
web 52 that will substantially retain the desired structure or geometry when it is not



I's the nonwoven material manufactured by Veratec, Inc., a Division of
I nt ernati onal Paper Conpany, of Wl pole, Massachusetts under the

destgnation P-8. 1Ne nal e conponent 1%, or hoORK CONpPONEnT, —CoNprises—a base.
15 and a plurality of upstanding engaging el enments, or "hooks" 28. The term
"hook"™ is nonlimting in the sense that the engagi ng el enents nmay be in any
shape known in the art so long as they are adapted to engage the rib-1like

el enent 3¥Or9/23965t he f enal e conponent 12 of the present i $96/9H21S The
fasteni ng device 10 of the present invention functions in the foll ow ng
manner. The fastening device 10 is cl osed9hen the engaging | ayer 54 ofthe
femal e conponent 12 and the hook 28 of the mal e conponent 14 are pressed

agai nst each otsabjected tocanyrextegially applied elonigatiofs ariforceenal e conponent 12
ent angl es the hooks 28 of the nale conponent 14. (It should be noted

enbodi nents of the fingHrgt régiow 64 OF the SENCWES 52 3 preferably visually

PCT/ US96/ 00215 are ed erei he .en .I y 54

the ribelike ewémmfwn@%%ﬂ@%%@* %ﬂfﬁffﬁg iy

mechani cal | y erﬂfaigswwbﬁﬂmm discernibie to the noemal nakedteye veen
the conponents ypai subjected 18" iinmildused RegioRcs4 Rals @ evice i
10. The device Ls .qnened by, pe g.th male onent fromthe
femal e corrponerﬂ‘g’l?sﬂb %hp "Pﬂ? Mpﬂ\g@‘rtgs ?lient
hooks 28, the Mmmmr}wmuls stateh Asinsed hesein,ithe hat

they di sengage term *surface-pathlength” refers to a measurement along the topographic surface of
therqgioninquestioninadin_m_ionplraﬂe_ltomq:iq.

In one preferred embodiment of the SELF web 52 as shown in Figures 1 and
2, the first regions 64 are substantially planar. ' That is, the material within the first
region 64 is in substantially the same condition before and after the formation step
undergone by the SELF web 52. The second regions 66 include a plurality of raised
rib-like elements 74.° As used herein, the term "rib-like element" refers to an
mmmmmwmmnwmm;m«mm;m
axis. mn‘b-lﬂ:edanam%hweuﬁmwmqorm%whmhumbmnmﬂy
pmﬂdtothemmmofthesmwebnmdamondormmormsﬂ
wh:chumbmnﬂaﬂypmﬂdmthelongmdmdmofthemwebsz. The first
ms?Gdftherib—likeelahmtsHua’flenst'equﬂto,andpreﬁenblylongerﬂunme
second axis 77. Pnfenblythentiooﬂmgﬂnoﬂheﬁrnmﬂﬂothemondm
77 is at least sbout 1:1, orgremr and more preferably at least about 2:1 or greater.
nlemormoftherib-libdmﬂmpreﬁnblyouatedmbmmﬂy
perpendicular to the axis of applied elongation. The major axis and the minor axis
of the rib-like elements 74 may each be linear, curvilinear or a combination of linear
and curvilinear. As used herein, the term "substantially perpendicular” refers to an
orientation between twp ixes whereby the subtended angle formed by the two axes
or an extension of the two axes is greater than 45°. In the case of & curvilinear
element it may be more convenient to use a linear axis which represents an average
ofﬂwmilinenrelement.

Thcrb—ﬁbdmuﬂ%ullowtheueondregmnﬁtoundugoa
substantially "geometric deformation” which results in significantly less resistive
forces to an applied clongation than that exhibited by the “molecular-level
deformation” of the first region 64. As used herein, the term "molecular-level
deformation® refers to deformation’ which occurs on a molecular level and is not
discernible to the normal naked eye. That is, even though one may be able to




fromthe femal e component 12. In other cases, the male and fenale
conponents may be separted-by tearing—the portion of the femal e conponent
12 that is entangling the hooks 28. In either case, the two conponents are
di sengaged and the mal e conponent 14 is conpletely detached fromthe fenale
conponent 12. The fastening device 10 is then capable of being refastened
in the manner desgpisk@sseebove. The Fenal e Conponent  As stated abecewsséwszls
femal e conponent 12 of the present invention conprises an engagi ng | ayer 54
including filaments or a nonwoven web and a base wgp 53. Figure 1 shows one
enbodi ment of the base web 53 of the fenale conponent 12. The base web 53

Shoan i1 i ts UNt ensi onediasite; el o 4 Woleshiu-lbvet defrinioh §.5- dhgilivh of the"SELF
| ongi t udi nal centerline, “’é’ Eﬂrﬂ"d’%ﬁ@ﬁé?gmwgaﬁﬁ"%%m mﬁ’é" ¢ canises 1 to
which is generall y perpehaﬁpﬂul'ﬂns immmmmmmoﬂeflaumgemm
to Figures 1 and 2, the Wﬁﬂuﬂﬂé Mﬁﬁﬁnﬁd‘eﬁﬁm&tﬂ%‘sﬂlﬁmszwﬂm
di stinct regions. As use@gh%r“eln aagrg"lpstr 1 nabl e n %k%‘i#e %§ o
an interconnected and i & @Wm{?ﬁ" 'P&Badﬂged/\ﬁﬂﬁ“ﬁ Wi 768”‘"' es
extended to sonme useful echbmpdyiagithe SBbFenbtﬂ mrmemddotmappbed)domm HEypes of
SELF web 52 with an el.a %dofnc{dc Mﬁ“ﬁ“ 'bG6 RRAG limitéd) 16 Yehdifigl @BBidi
subsequently rel eased el tion ccordingly, the SELF web 52 and 't hus, ing, and

the fenmal e, component ar tlcaIIy extensible. (As used herein;, the
term"elastically extensible" refers to the elastic-I|ike behavior that t he
SELF web 52 exhibits when it mmmadmﬁnmm%wmmmdﬁomm

extends in the directi onadthefBp Ww dn&m‘abrtdébtbﬁid, or simply formed
substanat |y untens| onel il gy %@“&%w%@ i g ot
appl i ed el ongation --msepuMdbynnunfonnedareaolessthmOlOmchesasmmed
perpendicular to the major axis 76 of the rib-like clement 74, and more preferably,

the rib-like element 74 are contiguous having no unformed areas between them.
The first region 64 and the second region 66 each have a “projected
.- pathlength®. As used herein, the term "projected pathlength” refers to length of a
shadow of a region that would be thrown by parallel light, The projected pathlength
of the first region 64 and the projected pathlength of the second region 66 are equal

to one another.

~ The first region 64 has a surface-pathlength, L1, less than the surface-

pathlength, 12, of the second region 66 as measured topographically in a direction

punlleltoﬂtelmgmdmlmofﬂleSELFwebszmleﬂleSELFwebSleman

~ untensioned condition. Preferably, the surface-pathlength of the second region 66 is

at least about ls%wﬂmthnoftheﬁmregon“ more preferably at least

| _'mso%mmmammmma and most preferably at least about
.Mgrmerthmthucfﬂwﬁm»slona

For the SELF web 52, the direction of applied axial elongation, D, indicated

~ by arrows 80 in FIG. 1, is substantially perpendicular to the first axis 76 of the

rib-like elements 74. The rib-like elemeits 74 are able to unbend or geometrically

deform in a direction substantially perpendicular to their first axis 76 to allow
extension in the SELF web 52.

In Figure 5 there is shown & graph of the resistive force-elongation curve
' 720 of & formed polymeric SELF web 52 of the present invention along with & curve
1 | © 710 of a base web material, i.e., not including first and second regions 66, of similar



wi thout losing its ability to substantially recover.) The strainable
network includes at least a first region 64 and a second region 66. The
f Tt WA 15 at the fnmrerrace.

WO 96/ 22065
PCT/ US96/ 00215 between the first region 64 and the second region 66. The
transitional region 65 wll simlarly exhibit conplex conbinations of

behavi QYO2206%t h the first region 64 and the second reBFEHSWO02ISt | s
recogni zed that the SELF web 52 will have transitional regions, however,
the SELF web 52 is largely defined by thd behavior of the web rraterial I n
the distinctive regions (e.g., first region 64 and second regi on 66).

Ther ef or e, thmmhuengpm pSpeaﬁcalw tﬂmaﬂﬂtlﬁm@pb&nmblwdemamkned
Wi th the behaygjg g,gﬁ ?

second regions 1N Qt S Iy ndent U on the
conpl ex behavmg%'ﬁ"‘b‘h@'aﬁé %&Wﬂghﬁa{] 1 E he SELF .,
web 52 has a ﬂomumrtfwmohnopposl ng second surface In the preferred i
enbodi ment shown in Figures'l and 2, the strai nabl e network includes a e

plurality of fi rstnm@nsoﬁ% W - Girvé C20 dhér€ JisORF ififial The

et as 6o | SRy gt Bt oy il b ot ol L1 7, o

of the first traygition 0e desi ﬂamwmwmwmammmw axi s

of the SELF waihsiagtialiyilingar'stige Hdesipantad720c Whichdisplays hubslaithlly highes fohdeS! t O
t he transverse axi of .t ELF web 52. Preferably, the second axis of the
first reglon X Wdth of the first region

As_neanigureS,aSELF-webSZhlvmgastmnab!enetworkadﬁbiu
different ‘clongation behavior in the two stages when subjected to an applied
elongation in a direction parallel to the longitudinal axis of the SELF web 52. The
resistive force exerted by the SELF web 52 to the applied elongation is significantly
less in stage I region (720a) versus the stage II region (720c) of curve 720. Further,
the resistive force exerted by the SELF web 52 to the applied elongation as depicted
in stage I (720a) of curve 720 is significantly less than the resistive force exerted by
the base web as depicted in curve 710 within the limits of elongation of stage I. As
the SELF web 52 is subjected to further applied elongation and enters stage II
(720c) the resistive force exerted by the SELF web 52 increases and approaches the

' mnmvefomemedbythehseweb The resistive force to the applied elongation
forﬂnmselreg:on(nm)ofﬂleSELFwebSZuprovﬂedbyﬂxemoleaﬂaﬂevel
deformation of the first region 64 of the SELF web 52 and the geometric
defonnmouofthemondregonﬁﬁofthesmwsz This is in contrast to the
renmﬁ)roetomappliedelmgmonthatupmvndedbythebmweb depicted in
curve 710, of Figure 5, which results from molecular-level deformation of the entire
web, SBIIwebmuendsmbedmmylddwmlﬂymymsﬁveﬁomm
stage I which is less than that of the base web materisl by adjusting the percentage
of the web surface which is comprised of the first and second regions 66,
respectively. The force-clongation behavior of stage 1 can be controlled by
ldjumngthcwldth.uou-ncuondmmdthespmngofﬂleﬁmugonﬂmd
the composition of the base web.

: As shown in Figure 3, as the SELF web 52 is subjected to an applied axial
elongation, D, indicated by arrows 80 in Figure 1, the first region 64 having the
shorter surface-pathlength, L1, provides most of the initial resistive force, P1, as a
result of molecular-level deformation, to the applied elongation which corresponds



64), is fromabout 0.01 inches to about 0.5 inches, and nore preferably
from about 0.03 inches to about 0.25-tnches. The second regi ons 66 have a
first axis 70 and a second axis 71. The firt axis 70 is substantially
parallel to the |longitudinal axis of the SELF web 52, while the second axis
71 is substantially parallel to the transverse axis of the SELF web 52.
Preferably, the swsogmdossxi s of the second region 66, (i.e., the PECTAUSIGO6215
the second region 66), is fromabout 0.01 inches to about 2.0 inches, and
nore preferably, from about 0.125 inches to about %0 inches. In the
preferred enmbodinent of Figure 1, the first regions 64 and the second

regl ons 66 ar e sublsltalntlt:a Li Wiile.in 31456 M,Qhamquumﬁvmltﬁeiedéh??@?p&m
substantially parallel to: e firs

region 64 has an el asti &BfE M&%@M@é@@%ﬁgﬁgf@' fpsistance to
second region 66 has anwmdmsmma%m@mmmmmn the
As .illustrated in Figur gplike dlefiiits 78 arebecbiing mmdnormdns, the

such tha the SELF web 52 exhibits re tlve or aI on

t he case of the |IIustr5f°€ﬂslm Mﬁ&? %@8"

| ongi tudinal centerl i nelwmmﬂ@Emeﬂzv mmﬁ M'h-bkademgps 7&6&! the
axial elongation in a d%ﬁal,@%‘ﬁq;@smt aligned ith Othe| iyl ioP Applied

centerline 1. As used hefei erm"forne refers,to.thescreation of
the beblnd R Ssgz-mfdmmeam pfepation)

desire structure or geo

retain the desired strummmmmmmmmmmmmsmmd
PCT/ US96/ 00215 9 " region 66 now contributes, as a result of molecular-level deformation, a second

resistive force, P2, to further applied elongation. The resistive forces to elongation
depicted in stage II by both the molecular-level deformation of the first region 64
and the molecular-level deformation of the second region 66 provide a total resistive
force, PT, which is greater than the resistive force depicted in stage I which is
mumwmmwdebmmdmwmon“mmegch
deformation of the second region 66. Accordingly, the slope of the force-elongation
wmmmgenungnﬁundymthmthedopeofthefom&elmgmonme
in stage L.

mmmm is substantislly greater than the resistive force P2
when (L14D) is less than L2. While (L1+D) is less than L2 the first region 64
provides an initial resistive force, P1, genenally satisfying the equation:

P1 = (AlxE1xD)
L

'Whm(Ll+D)umtth2theﬁm“dmndngms66pmdeawmbmd
totalrenmvetbree,l"l‘ totheapphedelongauonn generally satisfying the
equation:
PT = (AlxE1xD) + (A2xE2x[LI+D-L2))
L1 L2

The maximum clongation occurring while in stage I is referred to as the
“available stretch® of the SELF web 52. The available stretch corresponds to the
distance over which the second region 66 experiences geometric deformation. The

bl.™



subj ected to any externally applied elongations or forces. The first region
64 of the SELF web 52 is preferably visually distinct fromthe second

. Tt o N
of the SELF web 52 material which are readily discernible to the norma
naked eye when subjected to normal use. Preferably, the first region 64
has a "surface- pathlength" less than that of the second region 66, as
measur eWOReRRM68| to a predeterm ned axis when the nat erBGVUSISOES an
unt ensi oned state. As used herein, the term"surface-pathlength” refers to
a nmeasurenent along the topographic surfade of the region in question in a
direction parallel to an axis. In.one preferred enbodi nent of the SELF web

52 as shown rnmmwmwmm@mmmmmbﬁy

E{Jggﬁant rrgﬁlty Wsa%ﬂr ‘on beﬁ‘gwg&ﬁ%he ci‘orrrafJ lon s

under gone by t fethe Jhis the;spersent elongati %Impfty of
raised rib-1li kmmmmoa.m mﬂmtlzmu’wd hohrdbometmwt

refers to an e SSFE t
maj or axis and a ni nor axr S, e rl e e rre ts ave a rs or ITB.] or i

axis 76 which Mt H'&FIWr"&S‘% SELF
web 52 and a spepionds4otindthe HMM mmmm;m&%tto t he
| ongi t udi nal ﬁtlt@rdﬁé lﬁm i%agnmﬁv;ﬁ&l ggus

elements 74 is gua pﬂhan preferai*Ie nger ?t'“%m?he second
axis 77. Pref eF'h!!I Lhity ot ShEsa0 stregclyis desired) o

second axis 77 is at Ieast about 1 1 or greater ' and m)re preferably at
| east about 2:1 or The cutves Hﬂmdrﬁﬁmﬁgmﬁ)ﬂmrm elastici hyster¢sis behavior! ar e

] e o, ) gt o 3 b b S UL

may each be IrﬁEMﬁ#iwgépw%%hﬂ Irrrh% web 5
mmdforelmchynmsbdmioratanelongatwnof&% Curve 730
npmuusthempomtoanapphedandmlweddongmondmngtheﬁmcyde
andmeSSrepmmstherupomtoapphedandtdanddongmondumgthe
second cycle. The force reiaxation during the first cycle 731 and the percent set or
deformation 732 are depicted in Figure 6. Note that significant recoverable
elongation, or useful elasticity, is exhibited at relatively low forces over multiple
cycles, i.c., the SELF web 52 can easily expand and contract to a considerable
degree. :

While the SELF web 52 may be easily and reversibly extended in the direction
of applied axial elongation, in a direction substantially perpendicular to the first axis
of the rib-like clements 74, the SELF web 52 is not as easily extended in a direction
substantially parallel to the first axis of the rib-like elements 74. The formation of the
tib-like elements 74 allows the rib-like elements 74 to geometrically deform in a
direction substantially perpendicular to the first or major axis of the rib-like elements
74, while requiring substantially molecular-level deformation to extend in a direction
mbmmypmnemmmmomémamu

Theunountofupphedﬂmereqwedtomdtbemwebszndepmdun
upon the composition and cross-sectional area of the web material forming the SELF
web 52 and the width and spacing of the first regions 64, with narrower and more
widely spaced first regions 64 requiring lower applied extension forces to achieve the
desired elongation. The first axis, (i.c., the length) of the first regions 64 is
preferably grester than the second axis, (i.c., the width) of the first region 64 with a
preferred length to width ratio of from about 5:1.or greater.



and curvilinear. As used herein, the term"substantially perpendicul ar"
refers to an orientation between two—axes whereby the subtended angle
formed by the two axes or an extension of the two axes is dgreater than
45[err]. In the case of a curvilinear elenent it nmay be nore convenient to
use a‘linear axis which represent an average of the#curvilinear elenent.
The rib-like el enwiisknggbsal | ow the second region 66 to undergo #cCrwssH021s
substantially "geonetric deforrion" which results in significantly |ess
resistive forces to an appli ed«& ongati on than thaty,exhibited by the

"nol ecul ar-1evel deformation” of the first regi on 613 As used herein, the

term "nol ecul ar-1 evel def OF Mihb

nol ecul ar level and is not d| rnl Bﬁéﬁ&b e nornal énigﬂegeye t}%ﬁaﬂ&l&muol
even though one may be a gﬁ cacy of the female component
PCT/ US96/ 00215 10 di scer mthpﬁhﬁgahe GELH web &2, 'Ime hmubled&énhrﬁﬂltﬁé ,ability of the

e.g., elongation of the WE&E?H&&%

def or mati on which al | ows cau S|F‘p§§ha en s 1S 1n FIr‘kalf ?n?nﬁuare
term "geometric def or nat ingreased i °fﬁb"*%ﬂ Eaﬁe‘!‘?b@ﬂﬁﬂmmd
deformation” refers to ddébﬂmhnwmmﬂshﬁmml tigrteight H iy shown

di scernible to the norma ?ﬁhﬁd “El'mg 5@“ Ih&hﬁls
enbodyi ng the SELF web 5 Lghec e [ ﬁn L on pes $g|u of
geonetric deformation in
and rotating. S ﬁequmoftheﬁb—hkeelumﬂmunnotbesowthtthehmh”ofme
mﬂemmppmuemablemengagetheﬁlmmmofﬂtefamleeompom In
- one prefetfed embodiment of the present invention, the height H of the rib-like
elements 74 is between about 0.010 inclies and about 0.050 inches (sbout 0.25mm
andaboutlﬂm),andmorepmfenblybetweenabmnoozomclmandabout
Omsm(abmtosmmmdaboutowmm)

: mmmszmmwumueomymmmmnpmndto

the lateral centerline of the web. For example, the longitudinal axis and the

_ o _mnwmemsoftheSELFwebszmaybedimmedatanmgletothelonguudml
- - mmmmneofﬂnmb Further, portions of the SELF web 52

TheSEl-Fwebﬂ-Mbemﬁ!ed'Ofwmleﬁmm”me
including linear low density polyethylene (LLDPE), low density polyethylene
(LDPE), uitra low density polyethylene (ULDPE), high density polyethylene
amm,orpdmmmumwmm.bowmmm
Exampluofoﬂnrniublepdymmcmmchmydnbemdmlude,but
mnmﬁnitedtmydyaﬂu,pdyumhmcompbmbleorbwdegndlblepolﬁnm,
_(e.g.,msn'EOavaﬂableﬁumDowChmcalCompmymE)DKACTOavuhble
'ﬁomﬂmndendegarCPCZpolyethyhneavaﬂnbleﬁumTredegar Inc.), and
bremhablepolylm Thewebmmalsmayllsobecompmedofasymm
"omlﬁ'ormedﬁlm,nbsorbmtorﬁbmmabsorbentmntmﬂ,fmmﬁlled
oompoatxonorlaminnesmdloreombmmmt!meof The nonwovens may be
mldebyanyofthefollowmgmethods spunlace, spunbond, meltblown, carded
lndlorur-througllorcdenderbonded,onnyothumeﬂwdshwwnmthem

b s

Muletheﬁnnleeouapommyeompmeabueweb 53 including & SELF



The rib-1ike el ements 74 in the second region 66 may be separated from one

anot her by unforned areas, essentially unenbossed or debossed, or sinply -
formed as spaci ng areas. referaply, (Ne T1D-1TKe erements—ra——are—adacert

one another and are separated by an unfornmed area of |ess than 0.10 inches
as nmeasured perpendicular to the major axis 76 of the rib-Iike elenment 74,
and nore preferably, the rib-like elenent 74 are contiguous having no .
unf or nre WQ96E2865het ween them The first region 64 and t hRCHE8%6M021Segi on 66

‘each -have a "projected pathlength". As used herein, the term "projected

pathl ength” refers to length of a shadow ¢% a region that would be thrown
by parallel light. The projected pathlength of the first region 64 and the

proj ected pat hlwebgishcamprising ssingle lyercof subst@giatly plamnpdymenc(ﬂh, ﬂnqirbult The

first region GAnjbiormayibd Afeuded wilely Sieh wilSET by
pathl ength, L2, of the cond reglon, 6 iﬁgeasur ko ogr phi ca
di rection par o Ipmymates, T Thc

SELF web 52 is. 'ﬁﬂuammdémmmdsuhnrpmﬁdewm webh82 with bulk or

sur f ace- pat hl engijckness ) ExSmpies ﬁ@ch “ﬂ ter
than that of the f rst r gl on 6 rmre erab sgp@ abqu %

greater than t

anqu 70% greatlpﬂmrhdafomhdﬂmi Emﬂurufunlcmgeqnmllﬁ

the direction q?@g.g&ﬁ?d,“ are |desniBéd AUS W“

cl orent s ?f”??m%ﬁﬂﬂ#&ﬁ’# %&9&%@% ' Sﬁgﬁ%m i I y e

deformin a di ri982;G.s. Batentt 4342214 issupd-toiRaeds!, etiblaon Angadt S| rl982,rms Patest 76 to

talhgogvegfts telnigolcr} ﬁe@m é?iﬁthiﬁo%!lﬂy 51,0984, and 1S Favdnt 5006484 Rsiab" Of
tlmpuemmmrpouudhcranbyreference.

' Emplesofotheranublelmtmﬂsmchdeeompomemmorhmnuesof
polymer films, nonwovens, and polymer films and nonwovens. The laminates of
poiymrﬁhnsandmnwcvmmyalsoeompnnabmbmarﬁbmabmrbm
materials, foams, thermally bonded air-Iaid fibrous structures or other compositions.

- The addition of layers or filler materials to the SELF web 52 may act to reinforcing
thewebforstrengthaudquybemﬁt:uwdlahhdptomntnnthenb-hke
clements 74 in a raised position. Th;mmhelmkemtheawnghyerﬁof
thefemaleeompmlz:nupoanontobethuengngethehoohofa
complemenurymaleﬁmmngeompmu

mbmwebﬂandtheenmlayuﬁmaybemmedtomhotherorm
anyothuhymormmalsbymyofammbuofbondmgmethodshmwntoﬁme
 skilled in the art. Suchbondmgmethodsmchldehuarenothmmdtothﬂmal
bondmg;ldhenvebondmg(ummyofammberofadlmmmdudmgbmm
memmmmmmmmmmm,
somcbonding;mdmaionlmnnmgwhaebyapolymﬁlmucastdmcﬂy
m:mmmmmmammmmmm
ndeofthenonwweuorwhemumdtblmmudmcﬂyamcludtoa
polymeric web. Funbuﬂnemmghyermybejmdtoﬂnbauweb
continuously or intermittently. (Asuudherqn.thetem "joined" encompasses
eonﬁmomwbuebymelmudmcﬂymedmanotherelmm
eonﬁymwwhuebyanehmﬂumdnctlymdtomtherehnmby
aﬁ:nngmdmummumedlmmbu(s)whwhmmmmaﬁxedtomther
element.)

Methods for forming SELF web 52 materials include, but are not fimited to,

i



720 of a formed polyneric SELF web 52 ofthe present invention along with a
curve 710 of a base web matert+al, +.e., not incltuding first and second
regions 66, of simlar - WO 96/ 22065 -

PCT/ Us96/ 00215 material conposition. Specifically, the sanples are
polymeric web materials conprised substantially of* |inear |ow density

pol yet hyl ene, apwoesmzees el y 0.001 inches thick marketed under t RET/USI60215
desi gnati on Sanple 1401 avail able from Cd opay Corporation of G ncinnati,
Ohio. Referring now to the force-elongation curvelg20, there is an initial
substantially linear, |ower force versus el ongation stage | designated

f720a a 'ltlran5| Ejl on zgntegm by st |rol|;, therinofainting, thiph pressare forming,
orce wa and a subs ?f;“gﬁg

di spl ays substantially M Qrce ers at | avi see Webw
Figure 5, a SELF web 2 Joead 30 ab-sqwabﬁa %‘-EWE? d|HQ’“é?"Eﬁt“ should be
e: ongai i on behavljor | {1 ﬁmm thitahe presént inventignamiyche pncﬁudam&e:mthe engaging layer
elongation in a directi ?'fw'"f'ﬂ ﬁeeﬁ?@mﬁﬁ m”-
52. The resistive forceﬂ;x m&%wﬁlﬁa th 5‘3ﬁu Hio

el ongation is significawedF ghewen in Figure 1 has
region (720c) of curve pedR: amgrwbn,msmmm $ubjecting to

gEIr_\IjemthJOS;ZSt gl égﬁf ?Egl Hﬁhﬁe"W?M| @t’ Mor ce exer{s%gg&'ﬁ?Mt 12

FésismfﬁeagEEEp:/\gLegzl Inscgrge 7,10 W|th| thz{&grﬁn t&gg}‘n el ongatlon of M&tgd
stage || SSOforfonnmgamtenalmtoaSELFwebSZ Apparatus 550 includes a pair of
: rolls 552, 554. Rolls 552 and 554 each have a plurality of toothed regions 556 and
~ grooved regions 558 extending about the circumference of rolis 552, 554
- respectively. As the material passes between rolls 552 and 554, the grooved regions
558 will leave portions of the material unformed, while the portions of the material
passing between toothed regions 556 will be formed producing rib-like elements 74

in second regions 66.

- The term "male component", as used herein, is used to designate the portion
of the fastening device 10 having engaging elements, such as hooks 28. The male
components 14 usedmththenonwovenfemale component 12 of the present
mvmﬁoncanbeconve:momLcommﬂlyavaihblehookmltemls The male
‘component 14, however, is not limited to conventional materials with flexible,
resilient hooks 28. Suulblemﬂecompomntscanhlvelessa:pumve,rehuvely
mﬂexible. morebmtlehool:s. Further themgagmselementsmyhavemyslmpe
'knownmtheutmchuhooks,"l's mushrooms, or any other shape. One suitable
mleeompom%maycompmammberofshlpedmmdmtsprqectmg
from a woven backing such as the commercially available material designated
*SCOTCHMATE" brand No. FJ3402 availsble from Minnesota Mining and
Mamufacturing Company, St. Paul, Minnesota. A preferred male component is
described in U.S. Patent 4,846,815 entitled "Disposable Diaper Having An Improved
Fastening Device" which issued to C. L. Scripps on July 11, 1989. Other particularly
preferred male components and methods for making the same are the prongs
described in U.S. Patent 5,058,247 entitled "Mechanical Fastening Prong” issued to
Thomas et al. on October 22, 1991; U.S. Patent 5,116,563 entitled "Process for
Producing a Mechanical Fastener” issued to Thomas et al. on May 26, 1992; U.S.



(720c) the resistive force exerted by the SELF web 52 increases an
approaches the resistive force exerted by the base web. The resistive force

to the applied elrongation for Tne srag

is provided by the nol ecul ar-1evel deformation of the first region 64 of
the SELF web 52 and the geonetric deformation of the second region 66 of
the SELF web 52. This is in contrast to the resistive force to an applied
el ongat HP62p068 | s provi ded by the base web, depicted iRCRUSMBO2EY0 of
Figure 5, which results fromnol ecul ar-1evel deformation of the entire web.
SELF web materials can be designed to yiqhd virtually any resistive force
in stage | which is less than that .of the base web naterlal by adj usting

the percent agem&utslmfm mm

second reglons cL|v iprcg n aglno h tage
can be cont roI ﬁa d %s'g ‘gb qIP9 3¥%§ ‘“argst he
spaci ng of thePMS .23% oManufactiing @f Refasteanble- Fagening’s
shown i Fi gur gysfem n B8] CEichloft hest paBiRS iafhathy?|
el ongati on, |nd|cEt’$H ar r.ows in Figure 1, the fIrSt regi on 64
havi ng the. sh 88%§EFHFEﬂbth L1, prOV|des nost of the initia
resistive force, Pl1, as a result of nDIecuIarervel deformation, to the

appl i ed el ongati on The malec gpmponsat 44 may \he) mapufscyged from a wide range of
PCT/ US96/ 0021 omiril SiuciOsuithble adial/ iclideg it dre iob ighdbd, lfo pélgiaitics 74 | 1

t he second re e mation, or unbendi ng,
and of f er mn%@&% ?‘EW%WMM

'l’lierefastenableﬁstuﬁngdeviee:lo of-'thépremnilwenﬁonisespeuially
useful as a fastening device for disposable absorbent articles. The term "disposable
absorbent article”, as used herein, refers to articles which absorb and contain body
exudates. More particularly, the tezm refers to articles which are placed against or in
proximity to the body of the wearer to absorb and contain the various exudates
discharged from the body. The term “disposable” means that such articles may be
discarded after a single use (i.c., they are generally not intended to be laundered or
otherwise be reused). Examples of disposable absorbent articles include diapers,
muumnuwegumawgummuymmkmgbuﬂqnmlmdﬂnhha

Fﬁmms!)ami10|mcwru|emmqmmydhpmanchan50twnmnnm;a
ﬁuwnmgswwun72uwhdmgﬂudhnﬂeqmmxmunlzofﬁwpmnuﬁuwuﬂmm.Ihn
diaper 50 preferably comprises & body portion 51 and two waist regions, a first waist
region 56, and a second waist region 58. The body portion 51 preferably comprises
aalﬁqmﬂ1muunmnulnduhunl&BamIa:nmhmmmmtaunmhw 160 preferably
lnduﬁngahmﬁdpuwumuunuhuu164|ndandhwdumtaxelﬁs |

As shown in FIG. 9, the fastening system 72 of the diaper 50 comprises the
female component 12 of the present invention.and the male component 14. The
positions of the components of the fastening systern 72 can vary depending on the
desired configuration of the diaper 50. Further, any portion of the backsheet 168 or

~ the entire backsheet 168 may comprise the female component 12 of the present
invention providing the diaper 50 with unlimited fastening' positions as well as a
means for fastening the diaper 50 in a disposal configuration. In other embodiments,
the diaper 50 having the backsheet 168 comprising the female component 12 may
comprise one or more additional fastening components joined to the backsheet 68.
The additional fastening component(s) may comprise the female component 12 of the



the applied elongation. In the transition zone (720b) between stages | and
I1, the rib-like elenments 74 are beecomng aligned with the applied
el ongation. That is, the second region 66 is exhibiting a change from

geonetric deformation to nolecular- level deformation. In stage Il, as seen
in Figure 4, the rib-like el'ements 74-i.n.the second region 66 have becone
subst anti al I y al iwpagnieé h t he-axi's: of “apphied el ongation (i.e., pcivesssmopisd

region 66 has reached its linmt of geonetric def or mat i on) and begr nto

resist further elongation via nolecular=l-evel: def ofgrati on. The second

region 66 now contributes, as a result of nolecular-level defornation, a
second resistive force, il Mvdtioh &' &%&pﬁ@hﬁgw ‘{ 8s lafs | Gn the art
forces to elongation dedr dﬁr n.sta en?p cul ar

def ormation of the firsti® ‘ﬁ'@g‘?%rp"ém 1"5‘9“1“@ &“ﬁﬁ% #‘E’Xﬁ g doop type

t he second region 66 pr dasteersaetcot al resrstrve force PT, which is greater
than the resistive force depicted in stage | which-is provided by the

nol ecul ar -1 evel defornmation ﬁiofmﬁmuﬁﬂ doRfigudRiuie it6 which the present

def ormati on of the second r an’ or G
force-el ongation curve |"H"°§§§b % _ *F %@t'& %Me s‘r’&é’g’ aod
of the force-el ongation %28h274i bpthtﬂa@ﬂl Amfe Dynamie Elastic Waist Feature

Egbswnltlal( IL>£+D§Jreat|er tﬂfm.gt i W%Wsslmt&aﬂ on

ile is les a g

resistive force P1, ge%ﬂ’% é%tﬁlag?ﬂg‘“ﬂé' W&dﬁ% ?ﬁ‘f&%@@bﬁm

When (L1+D) greater ttn Xenneth BBuell onslanuany| 14, JO3% 1J.5 Batent 53292,436 jasund tg Weil et al.

conmbi ned tot al resi stiveon Sepfeinbe7, 1999; &rd°U 30 Phteftcs, 5305835 5sued td BudiP&eil 20 July 19,

satisfying the equation: 1994, Elchofthuepmnuuherebymrpomedbyrefereneehemn It should be
understood, however, that the fastening device of the present invention is not limited
tqoaewithonyupeciﬂcdiapermmreoroonﬁgunnﬁon

‘While particular embodiments of the present invention have been illustrated
mddum‘bed,uwmﬂdbeobwmtothoseshuedmﬂwmthatvanousother
clmgeundmodiﬁnhommbemndewnhoutdepmﬁomﬂwspmandmpe
of the invention. It is therefore intended to cover in the appended claims all such
changes and modifications that are within the scope of this invention.



= (A2 x E1 x D) + (A2 x E2 X L1+DL2) The maxi num el ongation occurring

Wmle in stage | is referred to as the "available stretch"” of the SELF web
52. The available st m—mm_

regi on 66 experiences geonetric deformation. The WO 96/ 22065

PCT/ US96/ 00215 13 avail abl e stretch can beeffeetiwel y determi ned by

i nspection of the force-elongati OWTHISVS(léEE?I'ZHA&§E§Novm in FIG 5. The

appr oxi meoes/esnt at which there | s an RBPLABERI on ijn thmmmlﬁon zone
between stage | and stage Il is the—percent_erongation point of "available
stretch". The range of available stretch ¢an be varied fromabout 10%to

100% or nore, and can be largely controlled by the extent to which surface-
pat hl ength L2 |mmﬁon 66 exceeds surface-pathlength L1 in the
first region 64 and the conposition of the base film The term "available

stretch"” is not intended to inply alimt to the elongation which the SELF

web 52 may be dubj ed fethaleocomponént rof axefasteqmble fasmening) devicer chanicrerizal inahatdoeyond -
the available stretgh If%nﬂ@ "(‘ﬁﬂm fisegves 730 and 735 in Figure 6 show i
the el astic hysteresi s behavi Or exw@rt ed by the SELF web 52 of the present .
i nvention which is y_sini,l at.to the b 52 used t 0 generate
curve 720 in Fi gureq%@mm gﬂ%ﬁ% Mﬂt@r esis -

behavi or at an el ong»bdmfdm@mhﬂmmﬂm&oﬁd@mﬂnmﬂo an
applied and rel ease 5°f

represents the response e{ggl | ed ﬁndlrel eaﬁed eldoa_g‘atlon _
: ' elasﬁc-likereslmvefowetowdapphedmalelongmon,mdmdsecond |
region providing a second distinctive resistive force to further applied axial
clongation, thereby providing at least two stages of resistive forces,
said second region having a plurality of raised rib-like elements; and
uplmalntyofﬁlammtsgo:nédtomdiuewebmuml,wlmebymd

ﬂamuusmmpponedbymdﬁb%elementsmhthnwdﬁlnnemm
capable ofemanghnghooksofa complemuuarymalefmunng component.

2. A refastenable fastening device, comprising:
a) a male component comprising hooks; and '

b) a female component characterized in that said female component
comprises:

a base web material exhibiting an elastic-like behavior in response to an
applied axial elongation along at least one axis thereof, said base web material
including a strainable network having first and second regions formed of
substantially the same material composition, said first region providing a first,
clastic-like resistive force to said applied axial elongation, and said second
region providing a second distinctive resistive force to further applied axial
clongation, thereby providing at least two stages of resistive forces;

said second region having a plurality of raised rib-like elements; and

a plunality of filaments joined to said base web material, whereby said
filaments are supported by said rib-like elements such that said filaments are
capable of entangling hooks of said male component.

. This Sheet Has Been Reﬂlaced
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second cycle. The force relaxation during the first cycle 731 and the
percent set or deformation 732-ate—deptected in Figure 6.- Note that
significant recoverabl e el ongation, or useful elasticity, is exhibited at
relatively |ow forces over mnult ik 'B%\l’ the SELF web 52 can esily
expand and contract to a consid T & =4 I{e the SELF web 52 may be
easily and rever sygpdeazeest ended i{n t heRER appl i ed axi alPCTAUS96/0215
el ongation, in a direction subst al'ly perpendicular to the first axis of
the rib-like elements 74, the SELF web 52 is not aﬁeasuy extended in a
direction substantially parallel to the first axis of the rib-like elenents

;j tThe for{ﬂatlolnI of dt][]a ri b’l‘hbkﬂmﬂbet component4 of| GlsiiE 1 hér l2bv)hbi§ﬁ1 Qf:iﬂnhltiinims are
o geonetrically deformip_a | ndi cul ar to

the first or major axis of tﬁM"fﬁ’fgﬁg #é‘ﬁ%@m#?%@g%w ring
substantially nolecul ar-level deformation to extend in a directjon

substantial ly parallel o t hd&he female component ‘ﬂm any|of the preseding claims whesein said
anount of applied force requiibdite tlements Rivé adeight aftietveeni0:010¢4chesieidd 0.050iAches, and

SELF web 52 and the v dth Zﬁ&-‘osp%%%‘v%%?s BBt ekl 110 1N
narrower and nore vmdely spaced first region 4 re u,|r|n vver a I.|ed
ext ension forces to achifeve m&m@i %’gﬁﬁgﬁg Joiged with
the length) of the first regmmammmwmwmmmmwm
axis. (i.e., the width) of t I:Lli%t &;ﬁ}nﬁfg L,Wt sorbent
width ratio of from about 5: ?& ater mﬁ% systfnhcompnsest:zf
PCT/ US96/ 00215 Wearer, wherein emale
componmtofClmnlorthere&stenablefastunngdewceofChmz.

6. The female component according to any of the preceding claims wherein said

ﬁlamentsarejmnedvmhsndbuewebbeforesudbmwebtsfonmdmtoa

- SELF web, orwhmmdﬁhmemsmjomedwnhmdbmwebaﬁerwd
-_buewebhubeenfomedmoaSELFweb '

'_7. .Thcfunalecomponentaceordmgtoanyofmepmedmgclmnsﬁmher
' - compnmsaﬁllermmal

-8 Adlspoublewsorbmt amcle, comprising:. a backsheet and a containment-
assembly joined with said backsheet, whemnatlustapomon of said
backsheetoompnmthefemnleeomponemafCh:ml

9, ThedisposibleabsorbmuﬁclgdfClgimSwhueinsﬁdoomhmemassembly
_ eomprimctopdleamdanabnrbmteore.

10. The dnspouble absorbent article of Claim 9 eompnsmg an additional fastening
component )omed to said backsheet.

-—
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14 The depth and frequency of rib-elenents 74 can also be varied to control
the avail able stretch of the SELF web 52 and the efficacy of the female

conpomnent IZ Conprrarng tne SELFwed 52, —The—avartabtestTetci and t e
ability of the engaging |ayer 54 to engage the hooks of a conpl enentary
“mal e conponent 14 are increased if for a given frequency of rib-1like

‘el ements 74, the height H or degree of deformation inparted on the rib-1ike
el enents 74woeizmes eased (the height His shown in Figure SPCT/USASNG215c
result is achieved if for a given height H or degree of deformation, the
frequency of rib-like element 74 is increased. However, the frequency of
the rib-like elenments 74 nust not be so great that the hooks 28 of the nale
conponent are unable to engage the filaments 80 of the femal e conponent. In
one preferred enbodi ment of the present invention, the height H of the
rib-like elements 74 is between about 0.010 inches and about 0.050 inches
(about 0.25mm and about 1.27nm, and nore preferably between about 0.020

i nches and about 0.035 inches (about O. 51nn1and about 0.89mm). The SELF web
52 al so need not be extensible only int |rect|on parallel to the

| ateral centerline of the web. For exanp the | ongi tudi nal axis and the
‘transverse axis of the SELF web 52 nay be dlsposed at an angle to the

| ongi tudi nal centerline and | ateral centreline of the web. Further,
portions of the SELF web 52 may have different angles of extensibility. The
SELF web 52 may be conprised of polyol efins such as pol yet hyl enes,

i ncluding linear | ow density polyethylene (LLDPE), | ow density pol yethyl ene
(LDPE), ultra |low density polyethylene (ULDPE), high density polyethyl ene
(HDPE), or pol ypropyl ene and bl ends thereof with the above ‘and ot her

mat eri al s. 52
7!
68 o bt e '/ 65
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Exanpl es of other suitable polyneric materials which may al so be used

i nct vee—bot—are—not—trrmtet-—to—potyester——poyrutr etHhan e s—eonpostate—or————
bi odegradabl e pol yners, heat shrink polyners, thernoplastic el astoners,

nmet al | ocene catal yst-based polyners (e.g., INSITE[err] avail abl e from Dow
Chem cal Conpany and EXXACT[err] avail able from Exxon and Tredegar CPC2

pol yet hyl enewgvgnioa®! € from Tredegar, Inc.), and breat habl e powivges®021s The
web materials may al so be conprised of a synthetic woven, synthetic knit,
nonwoven, apertured film mnacroscopically expanded three-di nensi onal formnmed
film absorbent or fibrous absorbent material, foamfilled conposition or

| am nat es and/ or conbi nations thereof. The nonwovens nmay be nade by any of
the foll ow ng nmethods: spunlace, spunbond, neltblown, carded and/or
air-through or cal ender bonded, or any other nmethods known in the art.
While the femal e conponent may conprise a base web 53 including a SELF

WD 96/ 22065 ‘

PCT/ US96/ 00215 15 web 52 conprising a single layer of substantially planar
polymeric film the present invention nmay be practiced equally well wth
SELF webs conprising other materials, |lamnates of two or nore materials or
filler materials. (As used herein, the tam"filler material" refers to
materials that provide the SELF web 52 with bul k or thickness.) Exanples of
materials fromwhich the SELF web 52 canﬁggéyade i ncl ude two-di nensi onal
apertured filnms and macroscopically expa . three-di mensi onal, apertured
formed filnms. Exanpl es of nacroscopically expanded, three-dinensional,

SUBSTITUTE SHEET (RULE 26)



apertured formed films are described in U 'S. Patent 3,929,135 issued to
Thonpeeﬁ—eﬁ—Beeeﬁbef—ee——&9¥5——{J£+—¥%m1ﬁﬂ 43P 2A G~ s SHet—to—Mitame—et———
on April 13, 1982;.U.S. Patent 4,342,314 issued to Radel, et al. on
August 3, 1982; U. S Pat ent 4,463, 045 i ssued to Ahr, et al. on July 31,
1984; and U.S. Patent 5,006,394 issued to Baird on April 9, 1991. Each of
t hese pat entywwoa&fek$1Cor por at ed herein by reference. Exanpl e»COAIS60021S
suitable materials include conposite structures or |am nates of polyner
films, nonwovens, and polyner filnms and nonwovens. The | am nates of pol ymer
films and nonwovens nmay al so conprise absorbent or fibrous absorbent
materials, foans, thermally bonded air 3?? fi brous structures or other
conpositions. The addition of |ayers or mmaterials to the SELF web 52
may act to reinforcing the web for strength and recovery benefit as well as
help to maintain the rib-like elenents 74 in a raised position. This, in
turn, hel ps keep the engagi ng |layer 54 of the femal e conponent 12 in a
position to better engage the hooks of | enentary mal e fastening
conponent The base web 53 and the enga:' Jl aye+7%44 may be joined to each
y ; a nunber of bonding
nmet hods known to those skllled ! . Qe Nrays.Jet hods i ncl ude but
are not limted to §2 <K v e & ng any of a nunber
of adhesives including b Wdhesi ve, hot nelt
adhesi ves, latex based &t v soni ¢ bondi ng;
extrusion | am nating whereby a p i XA s cast directly ontdga
nonwoven substrate, and while still P¥a partially nolten state, bonds to
one side of the nonwoven or where a neltbl own nonwoven is directly attached
to a polyneric web. Further, the engaging |ayer nmay be joined to the base
web continuously or intermttently. (As used herein, the term™joi ned"
enconpasses

SUBSTITUTE SHEET (RULE 26)



configurations whereby an elenment is directly secured to anot her el enent

and configurati ons . uwhakahy_an el erppt——i-s—-ret-rectty—SECUTEd L0 anot her
element by affixing an elenment to internediate nenber(s) which are in turn
affi xed to another Methods for form ng SELF web 52 materials include, but
are not limted to, WD 96/ 22065

PCT/ US96/ 0 embossing by mating plates or rolls, thePGRIVSNMIAY hi gh
pressure hS@ﬂ urrc formng, or casting. Generally, the engagi ng |ayer
conprising filanments or a nonwoven web is joined to the base web 53 before
the SELF web is forned. However, it should be understood that the present

i nvention may be practiced wherein the engaging |layer 54 is joined to the
base web 53 after the base web 53 has been forned into a SELF web. Further,
while the entire portion of the SELF web 52, as shown in Figure 1 has been
.subjected to a form ng operation, the SELF web 52 may al so be subjecting to
fomation only a portion thereof, e.g., a portion of the | anding zone '
conponent 12. Referring nowto Figure 7, there is shown an apparatus
generally indicated as 550 for form ng Werial into a SELF web 52.
Apparatus 550 includes a pair of rolls 552, 554. Rolls 552 and 554 each
have a plurality of toothed regions 556 and grooved regi ons 558 extending
about the circunference of rolls 552, 554 respectively. As the material

passes between rolls 552 and 554, the grooved regions 558 will |eave
portions of the material unfornmed, while the portions of the materi al
passi ng between toothed regions 556 will be formed producing rib-1ike

el enents 74

/7I0

\-BASE WEB

Force (groms/Inch)
3
3
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T80 2% --
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. 000 + - '
000 | 75.00 10000
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Fig. 5
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in second regions 66. The Conplenentary Mal e Conponent The term "nale
conponentiT—as—usetrererm—is—tsetto—tesi

fasteni ng device 10 havi ng engagi ng el enents, such as hooks 28. The nal e
conmponents 14 used with the nonwoven femal e conponent 12 of the present

i nvention can be conventional, commercially available hook materials. The
mal e conponewiostAzeeiovever, is not limted to conventional OTAISEHORLSN t h
flexible, resilient hooks 28. Suitable nmale conponents can have |ess
expensive, relatively inflexible, nore brittle hooks. Further, the engaging
el ements may have any shape known in the art such as hooks, "Ts",

mushr oons, or any other shape. One suitable nmal e conponent 24 may conprise
a nunber of shaped engagi ng el enents %S%hgcting from a woven backi ng such
as the commercially avail abl e materi alvddeéfi gnated "SCOTCHVATE" brand No.
FJ3402 available from M nnesota M ning and Manufacturing Conpan St.

Paul , M nnesot a. A-prelerrodrule conpopent—is-desciibedinLL-S WPat ent

4, 846 815 entitlpd "D sposabl e D aper Having An | nproved Fasteni Devi ce"
which issued to . L. Scripps on July 11, 1989. O her particuldrly
preferred mal e cgﬁponents and net hods for making the same are tjhe prongs
described in U § Patent 5,058,247 entitled "Mechanical Fasteniing Prong"
issued to Thomas|et al. on Cctober 22, 1991; U S. Patent 5,116,563 entitled
"Process for Profucing a Mechani cal Fastener™ issued to Thonas jet al. on

May 26, 1992; U.B. WO 96/ 22065 .
PCT/ US96/ 00215 ' ©
+ 7))
[ ]
=

5500
% Elongation
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17 Patent 5,180,534 entitled "Process of Manufacturing A Refastenable

Mechani cal Fast eni ng.Sustend — whi-gh=isste d—t-o—Hroras —et—at—om January 19,
. 1993; and U.S. Patent 5,230,851 entitled "Process of Manufacturing a

- Ref astenabl e Fastening Systent issued to Thomas on July 27, 1993. Each of
these patents are hereby incorporated by reference herein. The nale
conponent wwheipyogse nmanufactured froma w de range of nat gigssssndREsh
suitable materials include, but we not limted to, nylon, polyester,

pol ypropyl ene, or any conbi nation of these or other materials. Exanples O
Uses O The Refastenable Device The refastenable |istening device 10 of
the present invention is especially useful as a fastening device for

di sposabl e absorbent articles. The term "di sposabl e absorbent article", as
used herein, refers to articles which absorb and contain body exudates.
Mre particularly, the termrefers to articles which we placed against or
in proximty to the body of the weare absorb and contaln t he vari ous
exudat es di scharged fromthe body. Th6/§ "di sposabl e" neans that such
articles may be discarded after a single use (i.e, they are generally not

I ntended to be | aundered or otherw se be reused). Exanples of disposable
absorbent article include diapers, incontinence garnents, sanitary napkins,
bandages, and the |ike. Figures 9 and 10 show an exenpl ary di sposabl e

di aper 50 conprising a fastening system 72 including the femal e conponent
12 of the present invention. The diaper 50 preferably conprises a body
portion 51 and two waist regions, a first wai $§8-«gi on 56, ape-gHgecond

wai st regi onggh. The body portlon 51 preferably co i ses aliquid
| nper vi ous backsh . abl
hast _ , L 552
d il |
pa — 4 74 v 4 74
(1) = 3 3 3
— )Y =) >
] 3 ]
|
1 1 1 ° 554
—1 7 \——
- 2» =5 =4 .
"I‘ ) ? 2 ? —
s — — >
] p = =3
556
T
558

SUBSTITUTE SHEET (RULE 26)



|nclud|ng a liquid pervious topsheet 164 and an absorbent core 166. As
S h owR— Rt G} Q@S =R -GS Y-S | - A= e—E 2 D e+—50—coRPi-es~the

femal e component 12 of the present invetion and the mal e conponent 14. The
posi tions of the components of the fastening system 72 can vary dependi ng
on the desired configuration of the diaper 50. Further, any portion of the
backsheet 1 ?&Qe entire backsheet 168 may conpri se the pempsesoaesponent
12 of the present T nvention providing the diaper 50 with unlimted
fastening positions as wel|l as a neans for fastening the diaper 50 in a

di sposal configuration. In other enbodi nents, the diaper 50 having the
backsheet 168 conprising the fenmal e conponent 12 nay conpri se one or nore
addi tional fastening conponents joined to the backsheet 68. The additional
fast eni ng conponent (s) nay conpri se ttﬁ?{ﬁ?ﬁJe conponent 12 of the WO
96/ 22065 96/ 00215 present invention or any
ot her fastening conponent(s) as are known in the art including but not
limted to tapes, nechanical fasteners, hook and | oop type fasteners, etc.
Several exanples of well known diaper configurations to which the present
invention can be readily adapted are described in U S f2 ents 5, 151, 092

and 5,221,274 both entitled "M ~Wth nam c El astic Wi st
Feature Having A Predi sposed i to Kenneth B. Buel
et al. on Septenber 29, 1992 fand June 22, U S. Patent
3, 860, 003 issued to Kennethad3. oy p7- ~§- Pat ent
5,242,436 i ssued to Vi | NS T ¥ /&N, H

Fig. 9 Fig. 10
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on Septenber 7, 1993; and U.S. Patent 5,330,458 issued fo=Buel|_et al. on

—

July 19, 1994. Each of-these—patents is hereby incorporgtREPIR:H

herein. It shoul however, that the fastjening gw%@
present ~ nventlomliti"ﬂﬂﬂ]mw‘igﬂ!té use with any specif Baxéi;,@g___rJyEr ur
or confi'guration.!lYAEIE] Tculzar - enbodi ments of the vy neE¥eh..
have been illustrated and described, it would be obvious to those sKi
‘in the art that various other changes and nodifications can be nade wi thout
‘departing fromthe spirit and scope of the invetion. It is therefore
-intended to cov‘«%ﬂin%e gp )ended clains all such changes and nodifications
that are withi n"YOAESSBPELY: this invention. Wiat is claimed is: 1. A
femal e conponent of a refastenable fastening device, said femal e conponent
conprising: a base web material exhibiting an el astic-1like behavior in
response to an apbl i edAafemale ebmpopent of akefasienzblel fasteningndevioe, ssaidhfanadé |
said base web material including a strainable network having first and
second regi CYPRODFRELPIPNSIG i antial |y the sane material conposition, said
first region provy gja8d el hafdrial RxBibitirfy bh kasiieIike! betavioPihCresford@itd an
appl i ed axi al elongation, and said second region providing a second
resistive force to furapplied apisl cloagationadlong ehleasti ane, axisithéreofcsaidi basesweb i ve

f bei ng diff ' i1 ude f id ] .esistive f 1 her eb
provi ding at 1 east ¢ worBeHREec g & pEshale pepoik hadly oh b soplrem;

said base formed of substantially the same material composition, said first region

provi-ding a first, elastic-like resistive force to said applied axial
elongation, and said second region providing a second resistive force to
further applied axial elongation, said second resistive force | being
different in magnitude from said first resistive force, thereby providing
at least two stages of resistive forces, said second region of said base
web having a plurality of raised rib-like elements; and

a plurality of filaments joined to said base web material, whereby said filaments
are supported by said rib-like elements such that said filaments are
capable of entangling hooks of a complementary male fastening

component.

2. The female component of claim 1 wherein said filaments are preattached

together in the form of a nonwoven web.

3. The female component of claim 1 wherein said rib-like elements have a
height of between 0.010 inches and 0.050 inches.

4. The female component of claim 1 wherein said rib-like elements have a
height of between 0.020 inches and 0.035 inches.

5. A disposable absorbent article comprising a topsheet, a backsheet joined

with said topsheet, an absorbent core positioned between said topsheet and said
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-web having a plurality of raised rib-like elenments; and a plurality of
filaments joined to said base web material, whereby said_.k .
supported by said rib-Tike elements such that said fil amgngepiceEgawpil:esof

ent angl i.ng hooks gl: l mal e fastening conpoflent. 2. T

f emal e conponent Ilmlﬂﬂm ﬂmmﬁm sai d2bi | aments are pi e@étga_dl‘ﬂedm‘-o&her
in the formof a nohwdvert wdb. $3.* The fenal e conponent=ef=ctaim-3
wherein said rib-1ike elenents have a height of between 0.010 inches and

0. 050 inches. 4 The femal e conpgonent of claim1l wherein said rib-1ike

el ements havkackshest, gad adfpstening systern fopfstepiag said disposable sbsoghent article about o

di sposabl e L IS n%lﬁﬁé t.d.od-nef with
said tops he?,ﬁgé%?’%%%%%eﬁf%g@@ﬂ gg%‘?‘?oc%e e{]g\]gtefﬁmglgib%ﬁ#%ggﬁeoeff%dﬂs aid
REPLACEMENT SHEET backsheet, and a fastening systemfor fastening said

di sposabl e absorbent artjcle abqut a wearer, wherein said fastening system
conprises the fen®l e cOdipasable 0@Fﬁﬁﬁﬁﬁl@l¢,°empnsmmr}ra§§%v§§tmn§a&%f6m
article, co L Shi9YoiftdPRsis SREE badlfe | QR | @i ¥

sai d backsh%%%rﬁwgl}ner% at Ieas%’aa poe%tlﬁ'gﬁlre%}f sal dt g}g) S eétf sgigrrg%leg%ése?t he
f emal e conpoconmdrise$ thel fenmaiel comfponent dihelaith 3posabl e absorbent article of

claim6 wherein said contai nnent assenbly conprises a topsheet and an
absorbent core.

7. The disposable absorbent article of claim 6 wherein said containment

assembly comprises a topsheet and an absorbent core.

8. The disposable absorbent article of claim 6 comprising an additional
fastening component joined to said backsheet.

9. A refastenable fastening device, comprising:

a) a male component comprising hooks; and

b) a female component comprising:

a base web material exhibiting an elastic-like behavior in response to an applied
axial elongation along at least one axis thereof, said base web material
including a strainable network having first and second regions formed of
substantially the same material composition, said first region providing
a first, elastic-like resistive force to said applied axial elongation, and
said second region providing a second distinctive resistive force to
further applied axial elongation, said second resistive force being
different in magnitude from said first resistive force, thereby
providing at least two stages of resistive forces; said second region of
said base web having a plurality of raised rib-like elements; and

a plurality of filaments joined to said base web material, whereby said filaments
are supported by said rib-like elements such that said filaments are

capable of entangling hooks of said male component.

10.  The refastenable fastening device of claim 9 wherein said filaments are

5 . This'Sheet Has Been Re
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8. The di sposabl e absorbent article of claim®6 conpriging an_additional

fasteni ng conponent joined to said backsheet. 9. Ar fm RD?QT&HE T
fastening device, conprising: a) a male conponent conprj|sing S;

a femal e conponent [ Iug laa{se web material exhipi g }998
el astic-1ike beh;ﬁ“mnmn ﬂ”m tlo an &pplied axial e s
| east one axis thefFedf, tsafd bas®t web material including a strainable
net wor k having first and second regions formed of substantially the sane
mat eri al OsHa g afirst, elastic-like
resistive f?ace %%@gggﬁslgg)lﬁhéz&éé(?g?%flongﬁ%ﬁ and said second region
provi ding a second disti ncti ve resistive force to further applied axial

el ongation, said seco sti force being di ffefe gni from
said first resi stﬁlve i é a?‘?f@& Wgeaﬁ elamy ¢ tW@?aﬁj&L &?hke
resistive f%ﬁ fidela ﬁ&gﬁﬂ% 09i0 %?ﬁf@og\@lﬁl&@l ng a plurality of

e
rai sed rib-1l eerrents a alltyo anent's joined to said base
web material, vvhereby sai d fllarrents are supported by said rib-1ike

el ements such that. said filamen re capabl e of, ent a I|n .hook f..said
mal e corrponent a]@ ﬂ?‘i‘e fa %@L@nM é 3’2 edﬁ‘aﬁ 8l ein
said fil ame have @?agﬁémeéno@@z@%cheﬁnaﬁdﬁsow g, a nonwoven web.

The re asten teni ng devi ce alm?9 ereln said rib-1ike

13. A disposable absorbent article comprising a topsheet, a backsheet joined
with said topsheet, an absorbent core i)ositioned between said topsheet and said
backsheet, and a fastening system for fastening said disposable absorbent article about
a wearer, wherein said fastening system comprises the refastenable fastening device of

claim 9.

.
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el ements haw® a hei _ght of _bet__\(veen 0. QlO |nches_ and O. OSQ |nphes. npglg—rpg‘,.g

r ef astensrte—tastent-no—terree<sf—etarm9—whereri—sal RS
have a hei ght of between 0.020 inches and 0.035 inches. 13. A_di spgﬁwa%
absorbent article conprising a topsheet, a backsheet joined wi/Isi

topsheet, an ab nt core positioned between said topsheet & i dd
backsheet, and teni ng s@fﬁ"g "0 lntetnatioa: Hresk sposabl “®osor bent
article ajp IChPPLAERHE SRBE HiE BXTERFCOBPREARBN TREATY PC)
3 " [ 11) International Publication Number: WO 96722065}/
AGIF 13/62, A448 1800 Al (43) International Publication Date: 25 July 1996 (25.07.96)

(21) International Application Number: PC'I'IUSDGI(DZIS/ (81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,

(22) International Filing Date: 5 January 1996 (05.01.96) JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, MD,
' Ve MG, MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD,
/7 L SK, TJ, ™, TR, TT, UA, UG, UZ, VN, ARIPO
(30) Priority Data: LS, MW, SD, SZ, UG), Eurasian patent (AZ,
08/374,269 / 18 January 1995 (18.01.95) /Us BY, KZ, RU, TJ, TM), European patent (AT, BE, CH, DE,
DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE,
(1) Applicant: THE PROCTER & GAMBLE COMPANY SN, TD, TG).
[US/US]; One Procter & Gamble Plaza, Cincinnati, OH
45202 (US). e
_ | Published
(72) Inventors: BERGMAN, Carl, Louis; 6674 Quailrun Court, With international search report.
Loveland, OH 45140 (US). DREIER, Kimberly, Ann; 9228 Before the expiration of the time limit for amending the
Axminster Drive, Cincinnati, OH 45241 (US). ROBLES, claims and to be republished in the event of the receipt of
Miguel, Alvaro; 78S Congress Avenue, Cincinnati, OH amendments,

45224 (US). ROE, Donald, Carroll; 6324 Emberwood

(74) Agents: REED, T, David et al; The Procter & Gamble
m,ﬁm Spring Grove Avenue, Cincinnati, OH

that it will undergo a molecular-level deformation in responss 20 an applied sxisl elongation in a direction substantially parallel to the elon-
gation axis before a substantial portion of the second region (66) initially undergoes 2 substantially geometric deformation in response to
an applied elongation in a direction substantially pamllel to the axis. The second regions (66) include a plurality of maised rib-liks elements
(74) which act in confunction with the filaments or nonwoven web to provide a more effective female component with an increased ability
to entangle the hooks of a complementary male component. ' :




