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FEMALE COMPONENT FOR

REFASTENABLE FASTENING DEVICE

FIELD OF THE INVENTION
The present invention relates to hook and loop type fastening devices, and

more particularly, to low cost, elastically extensible female fastening components for
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 articies, 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
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between the individual hooks and loops. When these bonds have been created, the
components will not generally disengage under normal conditions. This is because it

'lsvetydlﬁculttoupmtetheoomponmbyattempnngtodmngageallthehooks

at once. However, when a gradual peeling force is applied to the components,
disengagement can be easily effected. Under a peeling force, since the hooks are

: compmedofareuhentmatendtheymllmdﬂyopentoreleasetheloops.

Tlustypeofflmmngdemehubeenfoundespemllyuseﬁ:londmposable
articles such as disposable garments, disposable diapers, disposable packages,
cartons, and the like. Such fastening devices provide a secure closing means.
However, the use of existing fastening devices of this type on disposable articles has

| 'beenﬁmitedduewthefnct'ﬂutmchﬁsmﬁngdevimarerelaﬁvelyqostly. 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
fonnﬂnloops,orbyhmungthloopsmaﬁbnc The male components of such
ﬁsunmgdevneeuretypmllyfonnedbymngtheloopstofomhooks 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. Pm3694867umedm8mmpfon0ctobu3 1972, discloses a

seplnblechsp havmgafumleoompomntttuteompmeu“lughloﬂ“mnwoven
ﬁbmnﬂabachnghwofcomhdnedﬂm‘bleadtwmve. However, the loop

: componemducloudmtheSmmppruprepuedbypetfommgthestepsof
-(l)mmnganopenpattemadheuvemwlnchﬂwﬁbersmunbedded, (¢4

mwﬁdmtbldhenvemambsmmycmnmmbachnshyer 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
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" mechanically manipulating fibers inthefoﬁiiofloops Thus, the female components
ducnbedthemndonmappartobemgnﬁmﬂyleﬂexpumeto manufacture than
eonvennomlloopcompomm:.

U.S. Patent 4,761,318 muedtoOtt,etal on August 2, 1988, discloses a
lobp&ﬂmﬂutuncmﬂuupomewﬂybebothﬂomedandalsoatmhedtoa
substrate without the need for any additional steps such as sewing or utilizing
pressure sensitive adhesives to affix it 1o the substrate. However, the Ott loop
mmaﬁmmmammqofWMismMm
a layer of thermoplastic resin. ‘l'hu.theprouuducloudmﬂnspntunmﬁ‘ersﬁom
ﬂ:ednwbackthnheunmstbeapphedtobondﬂwﬁbmusmmretothebachng

U.S. Patuu3708833|smedtokibwh,etal on January 9, 1973, discloses a
Mlemmdmhmga&mﬂewmmmmuwmpnmmm
urethane foam secured to a backing layer. The female component disclosed in the

. Ribich, et al. pmaaﬁ‘usﬁomthednwbackﬂmfomtypmﬂydonothave
enoughopemngsforﬂwhoohofcoMondmaleeomponmmpme. In
addnhomrﬂaculuedfoumgen«aﬂydoamthwemﬁmmugthtoholdmch
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
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fasteninfy device that achieves a strong hold, yet has a female component that is
elastically extensible.

It is a further object of the present invention to provide a female component
foruhookandlooptypeﬁstmmgdemewhmhcompnmasﬁucmral elastic-like

ﬁlm(SELF)web

It is yet_anothetobject'ofthepmeminvmtiontopmvideafmale

' component for a fastening device that can be used with both commercially available

male components having resilient individual hooks, as well as less expensive male

' componemswnthmorebnnlehooksﬂnnthosecurrenﬂymuse

nesemdotherolnectsofthepremnmﬂmonwiﬂbemoremddyuppm
when considered in reference to the follomn_g description and when taken in

~ conjunction with the accompanying drawings.

The present invention provides a refastenable fastening device including

.-'Meﬁumgmmnme&raﬂywmpnmglbmwebmdmmm

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 clastic 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
dongmonmchthunmllundugoamolecululeveldeﬂoﬂmanmmpometom

appltedmalelonmonmadmcuonmbwmdlyplmﬂeltothedonmonms
beﬁoreambmndpomwofﬂlemondngmmdergoumymbmw

-molewhr—leveldefomauon The second regions initially undergo & substantially
'geomemadefomuuonmmpometoanapphedelonmonmadtrecnon

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 compiementary male component. '
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While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as forming the present
invention, it is believed that the invention will be better understood from the
fonowmgdesmpuonwludlunhnmoonjuncuonmﬂuhemmpmymgdnwmgs
mwhchhkedmommundmdwmmwbmmyldmul elements, and
mwhlch. '

Figure 1 isa'phnviavilhstmionofaptefmedembodimentofthebm
webofthepresentmvennoncompnsmgaSELFwebvmhthemsednb-hke
elatmfacxngtowardthevnewen

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; .

F'gure':!'ls a legmemed. perspective illustration of the SELF web of Figure 1
matmmmedcondmoncormpondmgtomgelontheforce-elongmonme
deplctedeigm'eS |

Figure 4 is 2 segmented perspective illustration of the SELF web of Figure 1
mamanedmdmonconupondmgtomenonthefome-elongmonm
depicted in Figure S;

F‘meSuugnphofthemﬁmempmdonmon
compumzthebehmoroftluSELFwebudmwan’wel with an otherwise
ldumcal,plum' bmpolymencwebmmd

_ FweéuamphofﬂnMchyMleWOftheSELFwebof
mewmmmmmdmmmmwsm

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

FmSuueunaMademoﬁpreﬁuredunbodmmtofthepment "
invention;
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Figure 9 is a plan view of a disposable absorbent article comprising the
- female component of the present invention,

Figure 10 is a plan view of a disposable absorbent article comprising the

- 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



WO 96122065 PCI/US96/00215
7
arecoMemplatedwheremtheengagmglawMuweﬂastheﬁb—ﬁkeelmts 74
may entangle the hooks 28.) Withthehookszsmectumcallyemangledbythe

female component 12, the connection between the components resists separating
forces that may be exerted on the device 10. :

The device 10 is opened by peeling the male component 14 away from the
female component 12, or vice versa. If the male component 14 has resilient hooks
28, the peeling action may cause the hooks 28 to be bent such that they disengage
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

Asstatedabove,the&lmlecompom lzoftheprecem:nvelmon
edmpnmanengasmghyuﬂmhdmgﬁhmeﬂsoumnwovenwebmdahne
web 53 F:mldwmonemnbodmofﬂubuewebﬂofﬂlefunde
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 distinct 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
Amwy,msmwszmmmmmmmmwy
extensible. (As used herein, the term Mymwmtotheeluﬁc-hke
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.) '

Thembleuetworkndudeutlustnﬁ:ﬁmnﬂmduecondngon
66. The SELF web 52 includes a transitional region 65 which is at the interface
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between the first region 64 and the second region 66. The transitional region 65 will
similarly exhibit complex combinations of behavior of both the first region 64 and
the second region 66. It is recognized that the SELF web 52 will have transitional
regions, however, the SELF web 52 is largely defined by the behavior of the web
material in the distinctive regions (e.g., first region 64 and second region 66).
Therefore, the ensuing description of the SELF web 52 will be concerned with the
behavior of the web material in the first regions 64 and the second regions 66 only,
since it is not significantly dependent upon the complex behavior of the web material
in the transitional regions 65.

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,

. As illustrated 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
-oftheﬂlumadunbodumlsmmdlypmudmﬂulongmdmlcmterhml
o oftheSELFwebsz,whenmbjectedtoanupphedmnldongmonmaduecnon
.- - substantially parallel to the longitudinal centerfine 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
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mbjectedtoanyma_llyippﬁgdelongﬁtionsorform. '

The first region 64 of the SELF web 52 is preferably visually distinct from
the second region 66. As used herein, the term “visually distinct" refers to features
of the SELF web 52 material which are readily discernible to the normal naked eye
when subjected to normal use. Preferably, the first region 64 has a "surface-
pathiength" less than that of the second region 66, as measured parallel to a
predetermined axis when the material is in an untensioned state. As used herein, the
term "surface-pathiength” refers to a measurement along the topographic surface of
the region in question in a direction parallel to an axis.

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:chumbmnmﬂypmlldmthelongmdmlmofthemwebsz The first
ms?Goftherib—ﬁkedmmhﬂuatlauequﬂto,mdpmablylongerﬂmme
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
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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 deformation which allows or causes it to
happen. Tlnslsmeomntotl\etm “geometric deformation”. As used herein,

the term geommzdefomuon‘refmtodefommonsoftheSELFwebszwmch

are generally discernible to the normal naked eye when the SELF web 52 or articles
embodying the SELF web 52 are subjected to an applied elongation. Types of

-~ geometric deformation include, but are not limited to bending, unfolding, and

The rib-like elements 74 in the second region 66 may be separated from one
another by unformed areas, essentially unembossed or debossed, or simply formed
as spacing areas. Preferably, the rib-like elements 74 are adjacent one another and

- are separated by an unformed area of less than 0.10 inches as measured
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
7'Ipof|bu_ewebmit'uill, i.e., not including first and second regions 66, of similar
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material composition,  Specifically, the samples are polymeric web materials
comprised substantially of linear low density polyethylene, approximately 0.001
inches thick, marketedunderﬂnedesmmon Sample 1401 milable from Clopay
Corpomonomecinuu,Oho

Referring now to the force-clongation curve 720, there is an initial
substantially linear, lower force versus elongation stage I designated 720a, a
transition zone designated 720b which indicates the encounter of a force wall, and a
substantially linear stage II deagmted 720c which displays substantially higher force
versuselonmmbehmor

As_aeanig\ireS,aSELF-webSZhlvingasuﬁnab!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
defonnmouofthemondregonﬁﬁoftheSELFwebsz 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
Msthcwndth.uou-smnﬂmmdthespmngofﬂwﬁrstngonﬂmd
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

e
L
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tosugel Wlnlemstqgel,thenb-hkedMstthesmndregmnﬁﬁm
experiencing geometric deformation, or unbending, and offer minimal resistance to
the applied elongation. In the transition zone (720b) between stages I and II, the
rib-like elements 74 are becoming aligned with the applied elongation. That is, the
secondngnonéﬁuedn'ngachmgeﬁomgeoMcdefomanontomolecular

level deformation. Inmgell,asseenml"gurelt the rib-like elements 74 in the
second region 66 have become substantially aligned with the axis of applied

clongation (i.c., ﬂnmondmonﬁhumhedmhnntofgeometncdefomauon)
andbegntomﬂlnhudommmolewhr-levddefommon The second
ngon“mweonm’buteu,uamultofmoleaﬂuleveldefommmamnd
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

wmmmgenungnﬁundymmmthedopeofthefom&dnngmonme

instage 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:nducondngons&6prowdeawmbmd

totalrenmvetbree,l"l‘ totheapphedelongauonn generally satisfying the
equation:

PT = (AIXEIxD) + (A2xE2x[L1+D-L2])
L1 ‘L2
Themmmdbngaﬁonomrﬂngwhﬂeinmelisnfemdtouﬂw
“available stretch® of the SELF web 52. The available stretch corresponds to the
dluammwmchmmregonﬁupmmmdefomauon The
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uﬁlablemhmbeeﬂ'emwlydetenmnedbymemonofthefomedongmon
cum?ZOasshowanGS Tmupprommpomutwmhtlmeummﬂectmn
,mﬂwmnonmbdwm&gellndmnuﬁuwmdongmonpomtof
*svailable stretch”. T!nrmgeofavadlblemhcmbev;mdfromaboutlo%m
l%ormuﬂmbehrgdymoﬂedhyﬂummwluchm
Mmmmmwmﬁmmmmnxmmm
regonﬁandthecompouﬂonofﬂsebmﬁlm The term "available stretch® is not -
mtendedtomplyuhnmmthedmmonwbxchtheSELFwebSZmaybemb;ected
wuduamwphmwm.donmmbqondtheawablemhudwed.

The curves 730 and 735 in Figure 6 show the elastic hysteresis. behavior
exhibited by the SELF web.52 of the present invention which is generally similar to
ﬂleSELFwebszusedmgetmwrve‘IZOmFig\nes The SELF web 52 was
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 elements 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.
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The depth and frequency of rib-like elements 74 can also be varied to control
theavulablemhofﬁ:eSELFwebSZmdﬂweﬁcacyoﬂhefemﬂecompom

-lzcompnﬂngmeSE[Bwebsz The available stretch and the ability of the

engaging layer 54 to engage the hooks of a complementary male component 14 are

: -mcrusedtfforaslvenﬁequu\cyofrib-hkeelmmu the height H or degree of
.defoMonunpmedonﬂnn'b-hkeelm;%umund(mhmgMHuﬂnwn
- in Figure 8). Themmhuwhevednfﬁ:rammhmghtﬂordegreeof

defonnanomﬂw&qumyofﬁb-ﬁkedm%umsed However, the

_- ﬁequmoftheﬁb—hkeelumﬂmunnotbesowthtthehmh”ofme

mﬂemmppmuemablemengagetheﬁlmmmofﬂu female component. In

--onepre&ﬁedunbodmmdthepmuummmﬂlehagmﬂofdwnb-hke

elements 74 is between about 0.010 inclies and about 0.050 inches (sbout 0.25mm

andaboutlﬂm),andmorepmfenblybetweenabmnoozomclmandabout

0035u1chen(abmt051mmmdabout089mm)

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

_mnwmemsoftheSELFwebszmaybedimmedatanmgletothelonguudml

cem«lmandlatenleentuhmofﬂnweb Further, portions of the SELF web 52

TheSELFwebsz-mybecamﬁsed-ofpo)yqleﬁnsmchaspolyethylmes,
including linear low density polyethylene (LLDPE), low density polyethylene
(LDPE), uitra low density polyethylene (ULDPE), high density polyethylene
(HDPE),orpdypropylanandblmdsdlereofmﬂlﬂlelbowandothermatmls
Exampluofoﬂnrniublepdymmcmuenﬂlwluchmlydnbeundmchde,bm
mnmﬁnitedtmydyaﬂu,pdyumhmcompbmbleorbwdegndlblepolﬁnm,
ﬂmmphmdastommmllomwalyu-buedpolymm

sree dfidih "omlﬁ'ormedﬁlm,lbsorbuuorﬁmabsotbentmntmd,fomﬁlled
oompoatxoﬂorlaminﬂesmdloreombmﬂmt!meof The nonwovens may be
Mmm;wwwmwmmmmmminmm

“ﬂuletheﬁnnleeompommyeompnseabueweb 53 including & SELF
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__webszcompmmgaunglelayerofmbmmﬂyphnupolymmcﬁlmmepresmt
mvennonmlybepncucedequallywellwnhSBLFwebscompnmgothermatemls,
lamnutesoftwoormrematemlsorﬂllumatmals (As used herein, the term
*filler material” referstomatmalst!utpmvxdeﬂxeSELFwebSthhbulkor
thickness.) Exampluofmuaulsﬁomwh:chﬂneSELFwebSZcmbemademclude
_two-dmmondapmmdmmmdnmmpaﬂyupmded.ﬂme-dmoml.
 apertured formed films. Examples of macroscopically expanded, three-dimensional,
apmedfomedﬁlmsmdaaibedes Pm3929l35nsmedto'l‘hompson
~ on December 30, 1975; U.S. Pm4324,2461ssuedtoMullme,etalonApnll3
1982; U.S. Patmt4342,314|medtoRadel et al. on August 3, 1982; U.S. Patent
4,463,045 issued to Ahr, et al. onIuly3l 1984; and U.S. Patent 5,006,394 issued to
Baird on April 9, 1991. Bachofﬂmpuemmmrpouudhcrmbyreference.
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. Suchbondmgmethodsmchdehuarenothmmdtothermal
bondmg;ldhenvebondmg(ummyofammberofadlmmmdudmgbmm
memmmmmmmmmmm,
somcbonding;mdmaionlmnnmgwhaebyapolymﬁlmucastdmcﬂy
m:mmmmmmammmmmm
ndeofthenonwweuorwhemumdtblmmudmcﬂyamcludtoa
polymeric web. Funbuﬂnemmghyermybejmdtoﬂnbauweb
continuously or intermittently. (Asuudherqn.thetem "joined" encompasses
eonﬁmomwbuebymdm_u_mmmamtherelmm
configurations whereby an element is indirectly secured to another element by
aﬁ:nngmdmummumedlmmbu(s)whwhmmmmaﬁxedtomther
element.)

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

i
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embossing by mating plates or rolls, thermoforming, high pressure hydraulic forming,
or casting. Generally, the engaging layer comprising filaments or a nonwoven web is
 joined to the base web 53 before the SELF web is formed. However, it should be
" understood that the present invention may be practiced wherein the engaging layer
54 is joined to the base web 53 after the base web 53 has been formed into a SELF
web. Further, while the entire portion of the SELF web 52, as shown in Figure 1 has
been subjected to a forming operation, the SELF web 52 may also be subjecting to
formation only a portion thereof, ¢.g., & portion of the landing zone component 12.

Referring now to Figure 7, there is shown an apparatus generally indicated as
550 for forming a material 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 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
ofﬂnﬁnuungdm'lommngdem:uchuhookszs The male
components 14 usedmththenonwovenfemalecomponuu 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
mﬂan’ble,morebmtlehoolm. Funhuﬁwmnsdmumyhavemyslmpe
'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.
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Pm5!80534enmled ProceuofManufaetunngAReﬁstenable Mechanical
Fastening System", which issued to Thomas, et al. on January 19, 1993; and U.S.
Patent 5,230,851 entitled "Process of Manufacturing a Refastenable Fastening
System" issued to Thomas on July 27, 1993. Each of these patents are hereby
incorporated by reference herein. -

Thetmleeomponent'umaybemmnﬁcmredﬂ'omawxdenngeof
materials. Such suitable materials include, but are not limited to, nylon, polyester,
polypropylene, or any combination of these or other materials.

The refastenable fastening device 10 of the present invention is especially
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,
mmmmmmphmbmmdﬂam

P‘mm9mdl°showanmphrydupoubleduper50°ompnma
fastanngsystannmdudmgﬂwfunﬂecomponentlzofﬂnpmunmmm The
dnperSOpre&nblycmnpnm;bodypomonSlmdtwowu&mmaﬁmwst
reglonss,andamondwaistreg:ouss ThebodypomonSIpreﬁmblyeompnm
aaliqmdmpemwsblcbheetl&mdaoomnmambly 160 preferably
'mdudingahqlﬁdpmmswpdnulﬂandanlbwrbmtmlﬁs |

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
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present invention or any other fastening component(s) as are known in the art
including, but not limited to tapes, mechanical fasteners, hook and loop type
futenets,etc

Severalmpluofwelllmownduperconﬁmomtowhxchtheprmm
imentlon_canbemdtlyadapledlreducnbedmus Patents 5,151,092 and
5,221,274 both entitled "Absorbent Article With Dynamic Elastic Waist Feature

'HavmgAPredupoudFlmalHinge,nsmedtoKumethB Buell, et al. on

September 29, 1992 and June 22, 1993, respectively; U.S. Patent 3,860,003 issued
to Kenneth B. Buell on January 14, 1975; U.S. Patent 5,242,436 issued to Weil et al.
on September 7, 1993; and U.S. Patent 5,330,458 issued to Buell et al. on July 19,
1994. Each of these patents is hereby incorporated by reference herein. It should be
understood, however, that the fastening device of the present invention is not limited
to use with any specific diaper structure or configuration.

‘While particular embodiments of the present invention have been illustrated
mddum‘bed,uwmﬂdbeobwmtothoseshuedmﬂwmthatvanousother
clungesandmodiﬁnhommbemndewnhoutdepm;ﬁomﬂwspmandmpe
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.
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A female component of a refastensble fastening device characterized in that
said female component comprises:

a base web material exhibiting an elastic-like behavior in response to an
applied axial clongation 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
clongation, thereby providing at least two stages of resistive forces,

said second region having & plurality of raised rib-like lements; and

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

Areﬁstuuble'hstetin'gdevicg,.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
subatantially 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
clongation, thereby providing at least two stages of resistive forces;

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

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

capable of entangling hooks of said male component.
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The female component of Claims 1 or 2 wherein said filaments are
preattached together in the form of a nonwoven web.

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

rib-like elements have a height of between 0.010 inches and 0.050 inches, and
more preferably between 0.020 inches and 0.035 inches.

A disposable absorbent article comprising a topsheet, a backsheet joined with
said topsheet, an absorbent core positioned between said topsheet and said
backsheet, and a fastening system for fastening said disposable absorbent
_micleabbutawearer,whereinsaidfastetﬁngsystemcompdsesthefemale
component of Claim 1 or the refastenable fastening device of Claim 2.

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

- SELF web, orwhmmdﬁhmemsmjomedwnhmdbmwebaﬁerwd
-_buewebhubeenfomedmoaSELFweb '

.Thcfunalecomponentaceordmgtoanyofmepmedmgclmnsﬁmher
compnmsaﬁllermmal

- Adlspoublelbsorbmtamcle, comprising:. a backsheet and a containment-
assembly joined with said backsheet, whemnatlustapomon of said
_ backsheetoompnmthefemnleeomponemafCh:ml

_' Thednsposable absorbent article of Claim 8 wherein said containment assembly
_ eomprimctopdleamdanabnrbmteore.

'l‘hednspouble absorbent article of Claim 9 eompnsmg an additional fastening
componmt;omedtomdbackshaet.
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