
.-··. 

WOHl2206S PCT/US"'°°215 

I 

FEMALE COMPONENT POR 

REFASTENABLE FASTENING DBVICE 

F!BJD Of TIJB JNYENTlON 

The praent invention relates to hook and loop type filtening devices, and 

more particularly, to low colt, eluticaDy extensa"ble female fastening components for 
hook and loop type tistening devices. 

BACICGllOlJND OF DIE IN\'EN]]QN 

IW4stenlble listening devices of the hoot ad loop type ue currently used 

widely in a areat number of situations. Suda re&stenable &steaing devices have been 
particularly useftal in clotbing, clispollble absorbent articles. lftd the lib. . Such 

devices are used when it is desbble to create a refastenable bond between two or 
more articles or between several IUl&ccs of the same llticle. Jn certain applicatiom, 
these re&•mable &stenina devices have replaced conventional buckles, zippers, 
buttons, snaps. tie 6stenen. and sewing. 

A popular type of mecbuical &stener cunmtly in wide use which utilizes 
........, .........- tO crme a n6stwbJe bond is sold under the trldemark 

"VBLCllO•. VELC1lO 6steaing deviees are delcn"bed in ..-.. detail in U.S. 
P.a.t 2,717,437, U.S. Pltent 3,009,235, U.S. Patent 3,266,113, U.S. Patent 

3,550,137, U.S. Patent4,169,303,. .... U.S. Patent4,984,339. 

VBLCllO ....._.utilize two compmmltL A male componeat and a female 

componeat. (The male componentl ll'e often 1efeaecl to u the book or enpsing 

componeDtl lnCI the female compoaesltl are often called loop or landins zone 
componentl.) The male component contains a plurality of NSi1ient, upatandins hook 

lhlped elements. The female component pneraDy consists of a &bric containins a 
pJurdty of upltlnding loopl on ita sur6ce. When the male component ancl the loop 

component are preaed topther in a lice to &ee relationship to close the fatening 

device, the hoob emanate the loops forming a plunJity of mechanical bonds 
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between the individual hooks and loops. When these bonds have been created, the 
. components wiU not pnerally clisenpae under JlOl11la1 conditions. This is because it 
is very difticult to .,.,uate the components by attempting to·.disengage all the hooks 

at once. However, when a padual peeling force is applied to the components, 

disenppnent caa be eam,ty ~ Under •.peeling force, since the hooks are 
comprised of a reaiJient ~ they~ readily open to release the loops. 

This type of fastening device has been found eipecially useful on disposable 
articles such u disposable ........ disposable· diapers, disposable packaps, 

cartons. and the Ute. Such falenin& devices provide a secure closing means. 
However, .the use or exiSting fistenina devices of this type on disposable articles has 
been limited due to the &ct.that meh tistening devices are relatively costly. A major 

· .. reason that such fastening devices are costly is that they have hip mam6cturing 

costs. These hip manu&cturing costs are associatecJ with both the hook and loop 
components of these devices. 

Conventioml h®k and loop ~ are typically formed by makins a 
fabric with a mnber of woven loops extendina outwardly ftom a bacJcins. The 
loops may be providecl by waving a bue fabric containina mpplemeatary threads to 
form the loops, or by knitting the loops into a tibric. The male components of such 
filstening devices are typically formed by cutting the. loops to form hooks. However, 
these processes pneraUy produce coatly hook· and loop &stening materials because 
.they 1n relatively ~· The hook and loop components of such fastening devices 
are also usually made~ of the same relatively expensive material. 

Thenlore, seven! ,attempts have been made to make alternative types of 
female componmt1 lor b.enina devices. However, sach attempts have 1enera11y 
mtl'erecl ft-om I number.of clrawbacb. 

U.S. Patent 3,694,867 iauecl to Stumpf ·OD October 3, 1972, discloses a 
•NparabJe clasp~ Jlavina. •· temale component that compnm a •mp loft• nonwoven 
&brio and a ~ layer of consolidated fiexaule adhesive. However, the loop 

cmnponlSllt dilcloted in. ~ ~patent is ~ by per(onnina the steps of : 
(1) Ktivating ~ opep pan... adlmive in 'Which the fiben are imbedded, (2) 
comoJidatma the ~ into I substantially contillJOUS blcking layer, and (3) 

limuklneousJy JOOPing portions of the fibers such that the fibers fonn individual 
loops that extend Outwardly ftom the bldcin&. The female component disclosed .in . 
this patent sufFers. ttom the drawback that it is made by processes that involves 
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mechani-8y manipulating fiben in the fonn of looJ>s. Thus, the female components 
described therein do not appear to be significantly 1-expensive to manutacture than 
conventional loop compoaents. 

U.S. Patent 4,761,:Jll:iuucd to Ott; et al. oil August 2, 1988, discloses a 
loop &stener that cml ~ I*·· bOtb ;fonnecl and aliO attached to a 
substrate without the need for any ldditional steps 8UCh u sewing or utilizing 

.·preuure. semitive delllivls to a8ix it to. the ......... However, the OU loop 
fistener comprises a ..._ .ltnlCIUl'e bavina a muldplicity of loops that is adhered to 
a layer of thennoplutic Nlin. 'l1IUI, tile proceU disclotecl in this patent suffers &om 
the· drawback that heat niust be. applied to. bond *fibrous structure to the backing. 

U.S. Patent 3, 708,833 ilaucd to lb"bich, et al. 0n Jamiary 9,, 1973, discloses a 
refastenable fastenins ctmco havins a female· compODent that comprises reticulated 
urethane foam ~ to a backing Jilyer. The female component disclosed in tbe 
Rl"bich, et al. patent sutren ftom the drawback dlat. foams typically do not have 
enoup ..... for the boOb of conventional maie components to penetrate. In 
addition. reticulated foam aeneraDY clOea not have su&icient strength to hold such 
boob when forces are applied to the fastening .device. Further, manufacturing 
reticulated foam ii a re1atively apemive procea. 

u.s~ Patent S,032,122 iaued to Noel. et at on July 16, 1991, discloles a 
loop fastening .. nimial lavina a backhw of orientable material ancl a multiplicity of 
&bfous e1emmts·extendia8 ftam. the Wiring. The fibers are secured to the btddng 
while the baddna is i11 a dimensionally ...-hie ltlte. The backing is then CIUsed to 
be tnnsformed to its ~ ltlble state thereby shelrinl the fibrous elements 
to fonn the catching- of the loop material . 

.Aldaough the Noel patent disc:Jow ID ....,.. low cost loop filstening 
m.teriaJ, the sarcll has cofttamed tbr more lconomicat loop futenins materials and 
methods for Producina IUCla materilJs. 

Tim. it is a object. of the ~ immtion to provide an improved landing 
zom compmmt tbr a ntatenable hook llld loop type &stener. 

It is a fbrther object of the praent invention to provide a refalenable fastening 
device bavina a unique luted fimlecompowt. 

It is a ltin thrther object of the present iaw:ntion to provide a rc&stcnable 

. ~-i·-



, .. 
:s 

W0"'2206S 
:,'. PCTIUS96/00215 

4 

fastenhla device that achieves a strong hold, yet has a female component that is 
elastically extensible. 

It is a tbnher object of the present invention to provide a female component 
tOr a hook and loop type. fUtening device ~h comprises .a. structural elastic-like 
film (SELP) web. 

It is yet another object ot the ~ invention to provide a female 

component for a tistenina device that can be used with both commercially available 
male .components •vins resilient individual boob, u well as less expensive male 
componerits with more brittle boob than those currently in use. 

These and other objects of the present invention will be more readily apparent 

when c:oilsidered in reference ·to the following description and when taken in 

c:onjunction with the accompanyina drawings. 

SJJMMAR.Y Of THE JNyBNTION 

The ..-t inV,ention provides a re&stenable &stening device including 
· female f8stenina ~ preferably comprising a bue web and an enpaing 

' .. · . . '' 

layer. The base \1feb comprises a structural elastic-like film (SELF) web and is 

joined to the enpaina la,.r which comprises a plurality of filaments or a nonwoven 
web. The sELP web exlu1>its 11n elastic-like behavior in the direction of elongation 

. without the use or added dastic materials. The SELF web includes a strainable 

network · llavina at least two dilltiact regions comprised of the same material 

~tion. . The. Int fe&ion is oriented subslantially parallel to an axis of 
elonption such that it will undqo a molecular-~ deformation in response to an 
applied axial elonption ~ · ~ cld:tiOn IUbltantially parallel to the elongation axis 
beibre a .-.... ·portion or t1ae second ...p,n unc1qoes any substantial 
tn0lecular-level deformation. The ssond regions initially unclcqo a substantially 

. .. .•, .: 

~ d,etb~ in ....- to an applied elongation in a direcdon 
substlatial1y parallel to the liXis. The second regions include a plunli1J of raised rib­
Ike elimeilts which· act in cOlljunction with tJle filaments or nonwoven web to 

fnMde a more eJ1ictM female component with an increaaed ability to -.ng1e the 

boob of a complenatary male component. 
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BB'Ef' DES<;BJPTION Of THg DB;A.WINQS 

While ·the sped8cation concludes with claims particularly pointing out and 

distincdy claiming the IUbject matter which i• ropfded as forming the present 
invention, it is believed that the · iavention wiD be better understood fi'om the 

following description which is taken in conjunction with the accompanying drawings 
in which like desipations are used to clesipate lubistantially identical elements, and 

inwhicb: 

Figure 1 is a plan 'View illustration of a ·prefmed embodiment of the base 

web of the prant invention comprisina a SELF web with the raised rib-Ute 
elements facing toward the viewer; 

Figure IA is perspective illustration of a &stenina device embodiment 
comprising the female component of the present invention; 

Figure 2 is a sepated, perspective mustration of the SELF web ofFigure I 
in an untensioned condition; . 

Figure 3 is ia seameated. perspective iOustfadon of the SELF web ofFsgure I 
in a tensioned condition COl'nllpODding ·te> stage I on the tbrce-elongation curve 
depicted in Figure 5; 

Figure 4 is a 111me11ted penpec:tive illustration of the SELF webi ofFipre I 
in a tensioned condition conespondina to stage D on tbe fcRe.e1ongation curve 
depicted in Fagure 5; 

v._ 5 is a aiaPh. of the l9liltive fbrce vsius penmt elongation 
~the behavior of the SELP web a shown in Fapre 1. with an othmwise 

idenlical. planar, base polymD: web material; 

Fapre 6 is a .anPh of the elilltic hystereiis. behavior of the SELF webi of 
Fape 1 when subjectecl to SM ekmptioD Incl exlildned tbr hysteresis response; 

FJllR 7 is a simpliSed ·illustration of yet ..._. apparatus used to fonn at 

last a poltion of a mm into a SELF Wllbi; 
. . . . 

Fipl'O I is a .....-S lide view of a prefened embodinmt of the present ·· 

invention; 
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Figure 9 is a plan view ~f a disposable absorbent article comprising the 

female component of the present invention; 

·Figure 10 is a plm view of a disposable ab.Orbent article comprising the 
female component of the present invention. 

PETM m.nBSCIUPDoN OF nm IN\1ENTJON 

A preferred embodiment of the Nfastenable fastenina device of the present 

·invention, &stening device 10, is shown in Figure lA The fastening device 10 

comprises a female component 12 and a complementary male component 14. 

The female componmt 12 comprises a bue web 53 and an engaging layer 54, 
u shown in Flgul'e 8. The engaging layer 54 ~ly comprises a plurality of 
filaments 80. As used hseia; the term *filament• defines a member having a high 

ratio of lensth to diameter or width. Thus, a filament may be a fiber, a thread. a 
strmd, a yam or any other meinber or combination· of these members, including 
fii..-nts that are preattlChed toptla in nonwoven webs, u are known in the art. 

Suitable matsials for . filaments include natural tiberi such u cotton or wool; 
. s,nthetic fibers such • nylon, polyamides, polyesters, polyole&ns, polyethylene 

fibers, potyprop,lene &ben; spun yam or ay other material or combination of 
mataiaJs known in the llt and .-.le for use herein. An exemplary nonwoven web 
is the nonwoven ~-mnufacm,recl by Veratee, lac., a Division of International 
Paper Compa.y, of Walpole, U..C~ under the designation P-8. 

The male c:omponcnt 14, or ·hook componeD'9 comprises a base lS llld a 
Ptun&ty of upstmdilla en...na elements, or •hoc>b• 28. The tenn •hook" is 

DOJi1imitina ia the seme that~ qaging elements may be in any shape known in the 
art so .long u they ll'e adapted to q. the rib-like elements 74 of the female 
component 12 of the present invention. 

ne fastening device JO of the s;tesent invention fimc:dons in the following 
manner.· The fastening device 10 is dosed when the enpgina' layer 54 of the finale 
compotmt 12 and the lioob 28 of the male component 14 are pressed apinst each 
other. The enpging lays 54 of the female com~ 12 entanafes the hoob 28 of 

' ' • • • I ' 

the Diiie component 14. (It should be noted embodiments of the female component 
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are contemplated wherein the .,,..., layer 54 as we11 ·as the rib-like elements 74 

may entangle the hooks 28.) With the hooks 28 mechanically entanpd by the 
female component 12, the aonnecdon between the components resists separating 
forces that may be exmed OD tbe device 10. 

The device 10 ~ opened by Peelina the male component 14 away ftom the 
female component 12, or vice vena. if the male component 14 has resilient boob 
21, the peeling acaioll may C1U10 the boob 28 to be bent such that they clisenpge 
fi'om the female component 12. Jn·other CISel,·~lae male IDCl lemale components may 
be ......... by tearilW the portiOn of the female cmnponelit 12 that is mtanaJins the 
boob 21. In either cue, the two components. are disenpgecl and the male 
compo..t 14 is completely detlclied &om the female component 12. The fastening 
device 10 is then. capable olbeing ref'astened in the manner dacribecl above. 

De Female Copqpgnent 

As stated above. the female component 12 of the present· invention 
comprillll an engapag layer 54 includina. 11aments or a nonwoven web and a base 
web 53. Fiiure 1 shows one .mabodiment of the bue web 53 of the female 
component 12. The base Mb 53 comprises a~ elutic-like Sim (SELF) web 
52. The SELF web 52 is lbown in ita ~ condition. The web bu two 

--. or~ a ICJll8it;udiml centmtine, I. and a trlnna'le or lateral centerline, 

t, which is gewaUy perpendiailar to the IOftlitudinal centerline. 

Rcferrina to FJIUNI 1 lllCI 2, the SELP 'Mb 52 indudes a •straimble 
nctwort• of cliltillct regiom. Aa used herein, the term •stminable network" refers to 
... intermnneckid lllld ........ poUp ·offllkms wbicb .. able to be extended to 

.m Ulllbl ...._in a pndelennined dirmioa providina the SELP web 52 with an 
eladc-llm behavior in ..... to .. appW and IUblequtntly releued eloaption. 

Aoc:orclinat1. the SELi' web s2 mac! t11u1, the female component are elastiCllly 
...,. (As used herein. .... term ........ emible" '*'to the elude-lib 
behavior tbat the SELF web 52 · .exhibits when it is IUhjected to an applied 
elonption; it atends in tiae diNction of applied elonption and returns to its 
mbstanddy untemionocl condition. once the applied elonpdon is removed.) 
Purtller, the SELF web 52 ia able to unclqo muldple c,des. of appliecl elongation 
without lotina its ability to ~WJy recover.) . 

TJle IU'8imble netwark includa at~ a Int naicm 64 llld a second region 

66. The SELF web s2 iacludes a transiticm11 reaioG 65 which is at the interface 

·"·;, .. = ....... 

·. ·:;i.11., 
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between the fint resion 64 and the second region 66. The transitional region 65 will 
similarly exhi~t complex combinations of behavior of both the first region 64 and 

the llQODd resion 66. It is recopizecl that the ~ web 52 will have transitional 
reaiona. however.· the SELF web 52 is larp)y. dJ:finecl by tbe behavior of the web 
material in the distinctive regions (e.g., first region 64 and second region 66). 

Therefore, the ensuing. "-ription of the SELF web 52 will be concerned with the 
behavior of the web .material in the first ngions 64 ancl the second regions 66 only, 
since it is not signiftcantly clepencle,nt upon the complex behavior of the web material 
in the tnnsitional regions 65. 

The SELF web 52 hu a first surtice and an opposing second surf8ce. In the 
preferred cmbodinaent shown in FIJIRS l and 2. the lltrainable network includes a 
.,...Uty of first regions 64 and a plurality of second regions 66. The first regions 64 
have a first axis 68 and a ~ axis 69, wherein the first axis 68 is preferably 
lons• .than the second axis 69. The first axis 68 of the first region 64 is 
substantially parallel to the lonpudina) -. e>f the SELF web 52 while the second 
axis 69 is IUb-.ddy pa11.i to the tnnsvene axis of the SELF web 52. 

Preferably, the uconrJ axis of the tint resion 64, (i.e., the width of the first region 
64), is fiom about 0.01 irides., about O.S inches, ~ men preferably &om about 
0.03 inches to about 0.25 inches. The second regions 66 have a first axis 70 and a 
second axis 71. The fint axis 70 is IUbstantially panDel to the longitudinal axis of 
the SELF web 52. ~the second axis 71 is su~ parallel to the transverse 
axis of the SELF web 52. Preferably, the~ axis of the second region 66, (i.e., 
the width of the second region 66), is fi'om about .0.01 inc:hes to about 2.0 inches, 

.. lllOle preferably, &om~ 0.1~5 inches to about 1.0 inches. In the preferred 
1111bodimelat of Faaure 1, the first regi()llS 64 and the second regions 66 are 
..-....oy lintlr, extmdina cpntinuous1y in a 6-ion substantially parallel to the 

I~ axil of the $ELP web 52. The first ngion 64 has an elastic modulus Bl 
and ·a cross-secdoml area Al. The second region 66 bu an elastic modulus E2 and 
a crou-sectionll .. A2. 

As illutrated in Pi&ure l, a portion of the SELF web 52 bu bmi "fonnecl• 
.such that tJae SELF' web 52 exhibits a resistM foroe ·Ilona an axis, which in the case 
of the iJlustratecl embodiment is substantially plllllel to. the lonaitudinal centerline I 
~the SELF web 52, :when subjected to an applied axial elonption in a direction 
lllbtalndally pmllel to the Jonaitudinal c;enterline l As used herein, the term 

"fbnnecl" refers to the creation of a desired strumn or seometrY upon the SELF 
web 52 that wUI IUbttantia1ly retain the ~ stnacture Qr pometry when it is not 
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subjected to any externally applied elongations or forces. 

The first ngion 64 of the· SELF web 52 is preferably visually distinct &om 
the second re]pon 66. Al usec1· herein. the tsm "visually distinct" refers to features 
of the SBLP web 52 material which are reldily discemible to the normal naked eye 
when subjected to norinlJ · ua . Preferlb)y,. the Int resion 64 hu a "surface.. 
patblensth11 less than that of am· ·second repm 66, u meuured parallel to a 
predetermined axis when the material ·is in •. untemioaecl state. As used ......, the 
term •sur&ce-pathleftllh• n6n to a meuunment Ilona the topographic surface ·or 
the resion in question in a cliNction parallel to an axis· 

In one pnlerred embodiment of the SELF web 52 u shown in ragures t and 
2, the first regions 64 are substantially plimr. · That is,·· the material within. the first 

resion 64 is in' substamlly ·the same condition before and after the formation step 

underpne by the SELF web 52. The second regions 66 include a plurality of raised 
rib-like elciments 74. · Ail med herein. the tenn •nD-Jike element" refers to an 
embomnent, ctebosaent or combiaatioa thereof which bu a nuior axis and a miiaor 
am. The n"b-like e1emeftts · 74 have a first• or· nuuor axis 76 which is substantially 
,...oel to the tnllSvene axil of the SEI..P Mb 52 and a second or minor axia 77 
whidi is subSlantiallY parallel to the IOnpudinal IXis of the SBLP web 52. The first 
axis 76 of the rib-like elements 74· is at least equal to, and preferably longer than the 
second ais 77. Prefenbly, the ratio ofleitaths of1he Int axis 76 to the second ais 
77 is• Jeut lbout 1:1. ar ..-.. 11111morePnrrerab1JItlllltabout2: 1 or greater. 
11le -Uor IDI of tlle rib-like ....._,, 74 11e · ptelnblJ oriemed IUbstantillly 
,.,..dieulat to die ... or app1ied eJonaimn. The ....... axis and the minor axis 
ofdae rib4ilce eleillela 74: 1118)' el&:h be limar, curvi1im1r or a combination of linear 
l1id c:uniliwr. Al Ulld bilrein, the tenn •1Ubttantia11y perpendicular" refers to an 
orientadon betwem two aes whseby dle·aublended mate fbrmecl by the two axes 
or • m.emiaa of the ·two am is pater' dmn 45°. In the cue of a curviliwr 
elemmt it may he more convenient to use a ~ ai1 which repments • averaae 
of the curvilinar element. 

The rib-lite elemellll· · 74 lllOw ·.the IKOncl resion 66 to undap a 
substantillly •pomeutc clafbrndoa• which. remlti in sipificantly leu resistive 
Ines to Ill applied.· elonpdon than that exhibited by the "molecular-level 
clelbnmdon· of die ......... 61; As ulld .... the tenn "molecullr-level 
delbrmation11 refers to· clibmatioa'· which GCaUl'll OD I molecular level and is llOt 

dilc:emib1e to the noraml naked eye. That is, 8¥111 tlloush OM may be able to 

_ ... ·:,. ; 
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discern the effect of a molecular-level deformation. e.g.. elongation of the SELF 
web 52, one is not able to discern the defonnation which allOws or causes it to 
happen. This is in contrast to the term •geometric deformation•. As used herein, 
the term •pometric deformation• ret"en to deformations of the SBLF web 52 which 
are pnerally discenu'blo to the normal naked eye when the SELF web 52 or artides 

embodying the SBLF web 52 are subjected to an applied elongation. Types of 
.· . . . 

geometric deformation· inclucle, but are. not limited to bending, unfolding, and 

l'Otatins· 

The rib-like ...... 74 m the second reaion 66 may be separated ft'om one 
another by unformed areas, essentially Ullllftbo.-t· or deboued. or simply formed 
u spacina area. Pretmbly, the n"b-like element• 74 are adjacent one another and 
are separated by an unfonned area of less than 0.10 inches u measured 

perpendicul~ to the maj~ ml 76 of the db-like ~lement 74, and more preferably. 
the ril>-like element 74 are ccmtisuous -havin$ no unfimned areas betwem them. 

TJse first reaion 64 ml the sax>ncl region 66 each have a "projected 
pathlengda". >.. UMCI heNin. the term •projected ,....._.. refers to lcqth of a 
shadow of a resion .._ ~d -~thrown by pnllel Baht. The projected pathlcnsth 
of the first resioJl 64 and the projected ~ength of the second region 66 are equal 

to °"· anoths. 

The first rqion 64 ha a surfaee.pathlenath, Lt, less than the surf'ace. 
_patblength, L2, of the teCond felk>n 66 u nteau,ed topographically in a direction 

paraUel to the IOftlitudinal mds oftlle ~web 52 while the SELF web 52 is in an 
untelllioned condition._ Prerenbly, the surfilce.pathleaath of the second region 66 is 
It ~ about 15% ~than that of the tint reaion 64, more preferably at least 
about 30% arater than that Q,t• b reaion 64, and most preferably at least about 

. 70% .-. than tblt otthe tint region 64. 

For the SBLF web 52, the directiOll of applied axial eloDption, D, indicated 
by llTOWI 80 in PIG. 1, ii subatan:dally perpendicular to the first axis 76 of the 
rib-like elements 74. The rib-~ elements 74 are able to unbend or geometrically 
definm in a clinlctioll ·· sUbstantiaUy perpendiGular to their first axis 76 to allow 
atension in tho SEU web 52. 

In Fapre 5 there ii lhown a graph of the resistive force.elonption curve 
· 72o of a &mned poa,meriC SELF web 52 of the~ inwndon aJo-. with a curve 
710 ot a bae web llllterial, i.e., not induding first and second regions 66, of similar 
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material composidon. Specliically, the sampl• are polymeric web materials 
compriled substantially of bar low datity polyethylene, approximately 0.001 

inches thick, marketed under the desipation S8mple· J401 available &om Clopay 
Cmporatioa ofCiadnDati, Ohio.· 

1leferrina now to the· fOn:e elcmption curve 720, there is an initial 
substantially linear, IC)W force vm elonption staae I desipated 720a, a 

transition zone desiplted 720b which indicates the encounter of a force wall, and a 
substlntially_ linur mp D dllipated 720c which displays substantiaDy higher force 
V«IUS elOllption behavior. 

As seen in rigUre s, a SELF ·web 52 baWla· a stninable network exhibits 
difFerent elonption behavior ·in the two stages when subjected to an applied 
elongation in a dRction pil'lllel to the lcmgituclinil axis of the SELJi' web 52. The 
resiilive force cwted bY the SELF web 52 to the applied elongation is significantly 

leu in stage I reaion (720a) wtsus the stap D reaiOn (720c) of curve 720. Further, 
the resistive force exerted by the SELF web 52 to the applied elonption u depicted 
in stase I (720a) of alrve 720 is lipificantly- less than the ·Niistive force exerted by 

the bue web u depicted in curve 710 within the limits of elongation of stage I. I.a 
the SELF web 52 is subjected to filrther applied etonption and entm stap D 
(720c) the relildve force mrted by the SELP Mb 52 increu8 and approaches the 
niiitive force exerted by the bue web. Tbe resistM tbrce to the applied elongation 
for the mse I .RSion (720a) of the SELF web 52 is provided by the molecullr-level 
deConnation of die first region 64 of the m.F web s2· and the geometric 
detbnnation of tbe second reaion 66 of the SELF web 52. Thill is in contrast to the 

resistive force to ID applied elonption that is provided by the hue web, depicted in 
curve 710. ofFapre 5, which remits fi:olD moJood•r-~ debmadion of the entire 
Wlb. SELF web mataiala CID be desiped to yiflld .vinullly any nsiative fon:e in 
ltllp I which ii ....... tllat of tile .... web llllttrill by adjulling tbe penmtip 

of the web ..... wWcb ii comprisecl of the int ........ reaions 66, 

respeCtively. The loKe llt'Dlldon behavior of ltlp I can be controlled by 
.... the width, c:rotHeCdcmal area, and the ... of the first region 64 and 
the c:omposidon of the base web. 

As.lhoWll in F181R 3,. u the SELF web _52 is mbjected to m applied axial 
elonption. D,. indicated by arrowa 80 in figure 1, the tint reaion 64 ba'Ving the 
shorter IUlfacf>pathlmagdl. LI,. provides moat of tbe initial resildve force, Pl, u a 
result of molec:ular-levcl cleCormation, to the applied elonption which corresponds 

~=·· '"·~·· .. . ~: .. ·:' 

·: _;;,.:~.­
.... -=..'i·i •. 

~-:·.·\;;-::.: 
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to staae I. While in staae I, ~ rib-like elements 74 in the second felion 66 are 
0x.,eil'iencins pometric ciefonnation, or unbending and ofter minimal resistance to 
the applied eJonption. In the transition zone (720b) between stages I and n, the 
rib-like etements 74 are becoming aliped wif:h the applied elongation. That is, the 

second i'e8ion 66 is exhibitina a dlqe timn seOmemc deformation to molecular­
IMI ddbrmation. In stap II. u seen in Figure 4, the n1Mike elements 74 in the 
second resion 66 have bec:oJne substanlillly aliped with' the axis of applied 
elonpaion (i.e., the second naion 66 hu reached its limit of geometric deformation) 
ua be&in to ntaist fta1ber ·elOnplion via moleailar-level deformation. The second 
resion 66 now contn1Jutes, u a result of molecular-level deformation, a second 
resistive force. P2. ~ th~ applied elonption. The resistive forces to elonption 

depicted in stage n by bQib ti. molecullr-Jevel deformation of the first feSion 64 
and the molecular-level defo~on of the second resion 66 provide a total resistive 
force, . PT, which ia greater than the resistiv~ force depicted in stage I which is 
provided by the molecular-level deformation of the first region 64 and the pometric 
deformation of the HCODcl region 66. Accordingly, the slope of the for'cHiongation 
curve in ltage Dis siPficaatly ...- than the slope of the ~n curve 
instapl. 

1be relildve force Pl is sublllldiilly sreater than ·the resistive force P2 
when (Ll+D) is leu thaft 12. While (Ll+I>) is less than L2 the first region 64 

provides an initial reliltive force, Pl, generally satisfyins the equation: 

Pl • CAI xEJ xQ) 

LI 

· Wbea (Ll+D) is areater than L2 the int and seconc1· regions 66 provide a combined 
total resistive force, PT, . (a the applied elOnption D, generally satisfying the 

equation: 

PT = fAl xEI xQ) + (A2xE2xll,l+D-L21) 

LI L2 

Tbe maximum elOnption occurring while in ataae I is nierred to u the 
•availlble stretc11• of the SELF web 52. The av6ble llrltCh comsponds to the 

diatance over which the second reaion 66 experiences pnnetric deformation. The 
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&Ylilable atretch can be efrtctively determined by inspection of the force elongation 
curve 720 as shown in~G •. S ... The approximate point at.which there is an inflection 

. in the tnnlition mne :.between -. I ancl ... B i• dae percent elongation point of 
•available ..,_.. The .nnae of avaQable stretch • be varied &om about 10% to 

100% or more, and ~ be Jaralty coatrollecl . by the extent to which surface.. 
paatlleagth. L2 in the second iegion 66 exceeds. aurface..patblength L 1 in the first 
resion 64 and the compolidon of the bae film. • tenn "available stretch• is not 
inteaded to imply a limit to the elongation which the SELF web 52 may be ..m,jected 
to 81 there Ile applications where.elonption beyond the available stretch is desired. 

The curves 730 · uuf 735 in Fapre 6 show the elastic hysteresis. behavior 
exlu"bited by the.SELF web.s2·ofthe present invention which is generally similar to 

the SELP web 52 used to pnetate curve 120· in Fipre 5. The SELF web 52 was 
examined· tor elude · bystenlli1 behavior at 111 · elonption of 60%. Curve 730 

represenas • response to an applied and releued elonpdon during the first cycle 
IDCl ·auve 735 Nprelllltl the l'llpOlll8 •to apl'Jiecl llld leleated ·eJonption durins the 
second cycle. The force retaXation during thl first cycle 731 and the percent set or 
deformation 732 11'8 depicted in P'Jllft 6. Note that sipificant reccmnble 
elonption. or .UJefid el1sddty. is ababited at relatively low fbrces over multiple 
cycles, i.e., the .SELF ~ 52 can easily expand ad· CODtrlCt to a considerable 

ctearee. 

While the SELF web 52 may be eaily and revmibly extmded in the direction 
of appJiecl lxill elonption, in • direction IUbstantially perpendicular to the t1rst axis 
of1he ~ elenaeats 74, the SELP web 52 is not u easily extenclecl in a direction 
lublltaalially panllel to the Int ail of the db-lib elements 74. The tbnnation of the 

db-like elmmata 74 llbn the rib-like elemcnlS 74 to ..,metrically deform in a 
clinction lllhlllldillly perpmdiculv. to the Int or lllljor axis of the db-like elements 
14, while nquiring ............,~ cWbnnltioa to cxtencl in a direction 

subltlnlially,....net to die Int ail of tlai riMke elemcnlS 74. 

The amount of applied tbr1'I required to mend the SELF web 52 is dependent 

upon thecompolidoa -·~ na oftbe web material fonnins the SELF 
web 52 and the width ad ..... of the Int nPms 64, with narrow and more 
widely lplced Int reaic>DI 64 requiring lower appliecl atemion tbrces to achieve the 

desired elOnPlion- The Int axis. (Le., the 'Jenath) of the first reaions 64 is 
preferably .--than the seconcl axis. (i.e., the Width) of the first resion 64 with a 
preterred·lcnatb to width ndo oflom about 5:1. or gRater. 

.. ~·.:...·· 

.. '~·:· 
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The depth and ftequency of rib-like elements 74 can also be varied to control 
the available stretch of the SELF web 52 lllCi the efBcacy of the female component 

. . . . . -~ . 

12 comprising_ the SELF wm, 52. The available stretch and the ability of the 
enpaing layer 54 tp enpp the hooks of a complementary _male component 14 are 

. increased: if tbr a P.- ti'equency of ~lite el~s 74~ the height H or degree of 
delbrmation impll1ed on the n'b-lilce elements 74 is incn:wd (the height H is shown 
in Fagure 8). ~ same remit is achieved if for a given height H or degree of 

. •. . .. . 

detbnnation. the hqueacy of rib-like elements 74 is increued. However, the 
. I .• ) .. • 

hquency of the~--.._. 74 mmt .not be so peat that the hooks 28 of the 
male ~nent Ire unable.to enpge the~ 80 of the female component. In 

· ~ne Pieielim embo6nent of the present ~n, the height H of the rib-like 
elements 74 is between about 0.010 inches and about O.OSO inches (about 0.2Snun 

. an4 f.bout 1.27aun), and more preferably between about 0.020 inches and about 
o_.035 inches (lbout o.stmm and about 0.89mm). 

The SELF web 52 lllo med not be extensible only in the dinmon paraUel to 
the lateral centei'line of the web. For example. the lonaitudinal lxia and the 
tranavene axis of the SELP Web 52 may be disposed at an angle to the longitudinal 
·-..u. and lateral centerfine of the web. Fmther, portions of the SELF web 52 

lilat~"fll*•it-anatel of.xtensibility; · · ---"''' · · 

The SELF web 52 · 1'l&Y be CQmprised· of polyolefins such u polyethylenes. 
inc1udiDs Bnear low density polyethylene (LLDPE); low density polyethylene 
(LOPE), Ultra low dimity polyethylene (tJLDPB), hiah density polyethylene 
(HDPB), .or polypropylene and bleilds thereof with the above and other materials. 
Exmnples of othir'tuitable.polymmiq materU which may also be used include, but 
are not limited to, pOiyest•, polyurethanes. compostable or biodesradabJe polymers, 
..... lbrink_po.,..., ~eta.to~ metlllocene catalyst-buecl polymers 
fe.g.,. INSITBe available ftom Dow Chemical Company ad EXXACTCD available 
&om~·~ 1reciepr CPC2 polyethylene available 8vm Treclepr, Inc.), and 
breathable ~ '• ne···web mata'iala may also be comprised of a synthetic 

~~ bit,. nonwoven, ~ film, macroscopically expanded 
~onal formed tlbn, absorbent or tibroua absorbent matsia1. foam tilled 
compOaitioa or laftlinata and/or combinations thereof The n.onwovens may be 
made. by any of 1ho following methods: spnnJ1ce, spunboncl, meltblown, carded 
IDIJ/or lir-11u0usls or ca1-.. bonded. or any other methods known in the art. 

While the female component may comprise a hue web 53 including a SELF 
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.· web 52 comprising a -.ie layer .of lubatlmlalty planar polymeric film, the present 
invention may be pncticed equally well with SELP webs comprising other materials, 
laminates of two or more lnaterials or Met materials. (As used herein. the term 
"Iller material• rders to mllrials that prOvide the ·SELF web 52 with bulk or 
thickneu.) · Examples of materills hm Which the SELF web 52 can be made include 
two-ciimwicm1 -..J ·mm. 11111 mam,~-n.. · nded, three-dimensional. . . ...--w .. . . ICOplC&u,. expa 
apertured fimned t1bu. BXlmples of lllllrmlCO)iiCllly• expanded, tfne.dimensiona 
apertured formed films me dllCribed la U.S. Patent 3;.929,135 issued to Thompson 
on December 30, 1975; U.S. Patmat 4,324.246 iSlued to Mullllle, et al on April 13, 
1982; .U.S. Patent 4,342;314 issued to Radel, .et al. on Auguit 3, 1982; U.S. Patent 
4,463,045 issued to Ahr, et al. on July 31, 1984; ind U.S. Patent 5,006,394 issued to 
Baird on April 9, 1991. Each or these pateDts are incorpOrated herein by reference. 
Examples of other· suitable materials iftcludl Composite lbUCtUres or laminates of 
polymer 6lms, nonwovim, and polymer films and nonwowns. The laminates of 
. polymer films .llld .nonwovens may lllo comprise absmbent or fibrous absmbent . . . 

materials, foams, thermally bonded air-laid fibrous structures or other compositions. 
The addition oflayen or Ills qmteriaJs to the SELP web 52 may act to reinforcing 
the web for ~ and ~ .. bmeflta U well .. U help to maintain the rib-like 
elemeots 74 in a railed position. This, ill ~ helps keep the enpgina layer 54 of 
the female component 12 in a positioli' . to better engage the hooks or a 
~male&steainacamponent. 

Tiie bue web 53 ml the.....,. layer 54 may be joined to each other or to 
any other Jayen or materials by lllJ' of a number ofbondina methods known to those 
skilled in ihe _art. Such boncfi,ng. methods ~ but se not limited to thermal 
bondina; adhclive bondini (Ulina lllY of. ~ of adhmiws incJudi"I but not 

limited to spray adbllivel, hot -11: aclhesives. latex biled adhesives and the like); 
10Dic bonding; ad exlnllion. lllninatins whereby a potyamc film is c:ut directly 
Onto a nonwoven ...._ .11111 while .ltill .ia a plltiallf lllOltcn state, bonds to one 
lide of the nonwovm or wllere a mcltb1ovm nomvown ii clirectly attached to a 
polylwic wtSb. Purtber, die -..ma ...... may be .jainecl to the base web 
COlltimausly or intermitlllldy. (Al _wcl. hfnin. the tmn "joined" encompasses 
confisurations whereby ID element. is 6-1)' smncl to another element and 
con&patiom whereby - ...... ii indirecdy secund to another element by 
aftiiina • ea ... to intennediate member(•) wbic:h me in turn aftixed to another 
elemmt.) 

Methods fbr fonnins SELF web· 52 materials include, but se not limited to, 
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embossing by mating plates or rolls, thermoforming. hiah pressure hydraulic forming, 

or cuting; Generally, the enP&ins layer comprising filaments or a nonwoven web is 

joined ·to the base web 53 before the SELF web is fonned. However, it should be 

understoocl that the present havention ·may be practiced wherein the engasing layer 

54 is joined· to the bue web' 53 after the base web· 53 hu been formed into a SELF 

web. Further,· while the entire portion of the SELP web 52, u shown in Figure 1 bu 

been subjected to a formina operation, the SELF web 52 may also be subjecting to 

formation only a portion thereo( e.g., a portion of~ landing zone component 12. 

R.eferrilig now to Fll'ft 7, there is shown an apparatus generally indicated as 
550 for forming a material into a SBLF web 52. Apparatus 550 includes a pair of 

rolls 552, 554. lloUs.552 and SS4 each have a plurality of toothed fe8ions 556 and 

grooved regions 558 · extending about the ~ of rolls 552, 554 

respectiwily. As the material puses between rolls 5$2 and 554, the grooved regions 

558 will leave portions of the material unfo~ while the portions of the material 

passing between toothed resi~ 556 ·wilJ be Conned producing nb-like clements 74 

in second rqions 66. 

The Condcmcntm Mali Congaowt 

The term "male component", u ·used herein, is used to designate the portion 

of the tutening device 10 having cnpaing elements, such u hoob 28. The male 

components 14 used with the nonwoven fClllale component 12 of the present 

invention can be ~ 'commercially available book materials. ne male 

compo..t 14, however, ·is l'lOt limited to eonventional materials with flexible, 

resilient hooks 28. Suitable. male componm;ats can have less expensive, relatively 

intlm"ble. more brittle hooks. ~. the ...... elements may have any shape 
·known in the art mch u bOoks. 'Ts", mushrooms, or any other sllape. One suitable 

ale component 24 may --a number of shaped mpgins elements projecting 

ftom a woven .,... IUCh • the c:onunerciaUy available material desipatecl 

"SCOTCHMATB" brand. No. FJ3402 avan.hle ftom Minnesota Mining and 

Manufacturing Company,· St. Paul, Minnesota. A. pnierrecl male component is 
clescn"bed in U.S. p._ 4.~,8lS entitled "Disposable Diaper llAving An Improved 

Put .. Device" which i~ ~ C. L. Scripps on J.-ly ll, 1989. Other particularly 

prcferncl 111111e ~ ~ methocll for malcina tho same are the pronp 

delclib. in U.S. '-- S,058,247 111tided ·~ Putenins Prona" issued to 

Thomas et al on October 22, 1991; U.S. Patent 5,116,563 entitled "Process for 

Producing a Mechanical Fastens" issued to Thomu et al. on May 26, 1992; U.S. 
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Patent S; 180,534 entitlecl "~. of: Manufacturina A R.efatenable Mechanical . . ·. . . ·' . . " 

Fascening System", which illued to ThOmas, et al. on January 19, 1993; and U.S. 

Patent 5,230,851 efttided. ~ of ~ring •· llefUtenable Fastening 
System" iuued to Thonu on July 27, 1993. Each of these patents uo hereby 

incorporated by referell(;e henia. 

~ male c:dmponenr .14 may be manu&ctured &om a wide range of 

materials. Such ~ inaterills include, but .. not ~ to, nylon, polyester, 

polypropylene. or any combinatioa.of thae or~ materiala. 

The refistenable fastenins device 10 of· the present invention is especially 
1lsefial u a fisteaing device for disposable lblorbent articles. 11ae term "dispoable 
ablorbent 8rticJe", u used hlnin, refers to lftides which absorb and contain body 

emdates. Mom panicullrly, tbe Win re&n to articleS which are pllCed against or in 
proximity to the body ot the wwer to absorb Ind contain· the various exudates 

discharpd &om the body~ The term "disposable~ mew that· such articles may be 
dilcarded after• linsle use (Le., they are~ not intended to be laundm'ed or 
otbenvile be reused).· EXlmpla of dispoab1e absorbent articles include diapm, 

incontinence prments.-anitaly ~ blndapa, and the like. 

F181R1 9 and 10 show ID exempJ8ry clispouble diaper 50 comprising a 
fatenina system 72 includina the female component 12 of the present invention. The 

diaper SO pre&nbly compdm a bocly portion 51 and two waist reaiom, a first waist 
nJlion· 56, and a ~ ~lesion 58. 1'he bodf .ponion 51 preferably comprises 
a a liquid impervious· blcblieet 168 and a CODtainment llSelllbly 160 preferably 

inclacfina a liquid pervioua ~ 164 and an borbcmt core 166. 

As lhown in PIG. 9, the fatenina sysaem 72 of tbe diaper 50 comprises the 
ftrmlle component 12 of tbe pn1erlt iaVention. mid the 111118 component 14. The 
politiona of the componlnls of the filteinina lyllelil 72 can vary depeadina on the 
desired con&pration oftbe diaper 50. further, any portion of the bacbheet 168 or 
the entire blcbheet 168 may comprise. the timle component 12 of the present 

invmtion ·provicliaa the diaper· 50 with oa1imited . ....,. positions u well u a 
1WD1 for ..... the cliiper·SO in a dilpalll con&guration. In obi' embodiments, 
tbe diaper 50 bavina die bacbheet 168 comprisina the femlle component 12 may 
comprise· one or more addidonll ·fateliina coinponents joined to the bacbheet 68. 
The additional futening component(a) may comprise tile female component 12 of tbe 
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praaat invention or any other fAstoning component(s) as are known in the art 

including, but not ~ted to tapes. mecbanical fasteners, hook ind loop type 
fasteners, etc. 

Several eXlmplf!S of wel known diaper mnfigurationa to which the present 

invention can be readily ldaptecl are described in U.S. Patents S,151,092 and 
5,221~274 both entitled •.Ablorbent Alticle With Dynamic Elasaic Waist Feature 

Having A Predisposed PlmmnJ Binge•, issued to Kenneth B. Buell, et al. on . . 

September 29, 1992 llld June 22. 1993, respectively; U.S. Patent 3,860,003 issued 
to Kenneth B. Buell an 1llBlll'Y 14, 1975; U.S. Pateat S,242,436 issued to Weil et al. 

on Septeinber 7, 1993; ISld U.S. Patent 5,330,458 issued to Buell et al. on July 19, 
1994. .Each of these .patents is hereby incOrpotated by reference herein. It should be 
undentood, ·howeYer, that the· fastenins device or the present invention is not limited 
to use with any specific: diaper structure or con&guration. 

. While particullr embodiments of the present invention have been mustrated 
and clescn"bed, it. wauld. be obvious to those skilled in the art that various other 

d1anges and ~ can be ma wkhout departins fi'Om the spirit and scope 
of the invention. It is therefore intended to cowr· ·m the appended claims au such 
changes and modiftcations·that are within the.scope of this invention . 
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WJIATIS QAIMljP 11; 

1. A female compoftlllt of a re&stenable &atenins device cbaracteriml in that 

said female component comprim: 

a base web matsial exlu"bitina ID elastic-like behavior in response to an 
applied axial elonption along at 1eua one. axis thereo( said base web material 

includins a stninable network havina first and second regions formed of 
substantially the w material COlllpOlition, said first reaion providing a first, 
elastic-like l'eliltive force to said applied axial elonpdon, and said second 
resion .providing a second distinctive resistive force to fiirther applied axial 
elongation, thereby providing at least two stages of resistive forces, 

said second region havina a plurality of riised n1>-lilce elements; and 

a plurality of SJaments joined to said base web ~ whereby said 
filaments are supported by said rib-like elements such that said filaments are 
capable of entanaJinl boob of a complementary male fastenins component. 

2. A refastwble listening device, comprising: 

a) a male component comprising hooks; and 

b) a female component cbagctcrir.ed in that said female component 

compriles: 

a bale web material exhibitina ID ~like behavior in response to an 
applied IXill elonption Ilona at 1eut one axis thereof; mt base web material 
iadudina a ltainlble network haYiDa tint ad woncl regions formed or 

IUbstantillly the 111111 material composition, said first region proviclins a tint, 

elude-like resistive force to said applied axial elonption, and said second 

realm pnMding a llCOlld distinctive resistive force to. tbrther applied axial 
eloaption, thereby providing at least two staps of resistive forces; 

llicl second region hnina a plurality of railed rib-like elements; and 

a plurality of filaments joined to said bale web material, whereby said 
&laments .,. supported by said rib-&Jce elementt such that said filaments are 
capable of entana&na hooks of said male component. _______ _ 

I 1111111 (f(lf( 11111 1111111 1111 I 
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3. The female component of Claims 1 or 2 wherein said filaments are 

preattached together in the form of a nonwoven web. 

4. The female component according to any of the preceding claims wherein said 
nD-like elements have a height of between 0.010 inches and 0.050 inches, and 
more preferably ...... 0.020 inches and 0.035 inches. 

S. A disposable ablolbent article comprising a topsbeet, a bacbheet joined with 

said topsheet, -.. ~ core positioned between said toplheet and said 
bac:ksbeet, 1114 a futening system for fastening said disposable absorbent 
article about a wearer, wherein said fastening system comprises the female 
component of Cahn l or the retastenable fastening device of Claim 2. 

6. The female component according to any of the preceding claims wherein said 
filaments are joined with said bue ~before said base web is formed into a 
SELF web, or wherein said &laments are joined with said base ~ after said 
base web has been· formed into a SELF web. 

7. The female compoilellt accordins to any or the preceding claims tbrther 
comprising a ·mer mataial. 

8~ . A . diiposlble · ·lbsod>mi. article,: comprising:. a bacbheet and a· containment· 
assembly joined with said backsheet, whe;nhl at least a portion of said 
backsheet comprises the female component of~ 1. 

9. The.disposable absorbent article of C1'im I wherein said containment assembly 

comprises a toplheet ~an absorbent core. 

10. The cii1~1~· ~scnent article of Claim 9 comprising an additional fistening 
component~ to ~d ~ · · 
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