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at least the direction in which the fastening nmenber is to be pulled during
application and use. One type has fastening nmenbers extending fromthe rear
wai st regi on of the diaper BAOKGROUNM @rdiBE INVENHEDNe t he person appl ying
the di aper (hegei naft "applier” 0 la e.di aper aopen on a surface,
wth the rear 1oy girare whER R faplabia e biF s RS he RER P Bl om
wrap the ghasedrtidsr dRpeEs Q@hﬂ@ﬂﬁbtﬁr@@wﬂ@ﬁgﬁf ofSopp&gely afehtetsi@vadenidpe front of
the |l ower torso, draw each fastening menber fromthe rear wai st region
around a micgbersrateading laprallydroanepclyfideefEHirstaetse iy ohbablassis, gachHestenmgnt
regi on vi - t f ] i - |

Gt Puot ur e SBCr AL AR e NG o Rl B RS RO AR by,
menber maydivee ton faicheratcedinyt ad (“kindihg Ldne”)\wispbet 'os a Sdcomd wiistaedibrioof the In

sone exanp| es of diapers having fastening nenbers, it may be desirabl e that
the fast efiHiysnBRgR QMg EERetryds e i egvem Winkelamonupveameigiasialski n - at
the wearer, §pi qQaQ’mplg_sb bR tARYind AYefubbAretHRA S PR ast HRRYE 2 falia® off5hd Stmore )

confort, resulting fromdistribution of normal force conponents of tension
f or ces i nldyhe of astwememygebmeartre sndone or gpeddyers,or steanthest atpobmelieslgeic, ar eas of

skin; and second ear ance. . Fast eni.ng, nenher s .be subject to
varyi ng 1 OPCaS TKEERRTEhGRETEN A B P AR IC ST DR BAGTPYBin ¢ he
wearer's RRV&EIOR M whiet hé RSeMbPHemBa@Nd do®kbardaXiutifg dppBeatlbPRRINusd. SORNWE Has
applied. These forces nmay have various undesirable effects. A typical

f ast eni ng fasening membery extershg franathe gcar waidsredipoeh thdhdanea and ivantetded wgngife of a

di aper, is_longer_ at its.inbgard end.than.at . its outboard end. Thi.s general
geomet 1y R BETfreRlndsh e MR o By W Gte?dRA P P g Vidng
wearer's litichar réivh dpeictdedpetictatti Dbl Wiardrabetiah, wigndb amsfiofsred al ong a
greater length along the |ocation(s) where the fastening nenber joins the
rear wai stbetvegf Bawedreieylegsyand apiover Ay fopleof|thedeveriersr) dest qaginkaptanamenbert hat
line or | t QX1 At [N f L eni

conver sel o itne B P AR fobE i, BB RE g of LOR BT el TR Hon e
attached pegion viche faslossr ahaebydbintnga fveistbindggid pentdiye stvetuapbitelie vaaresi npl y
graspi ng between thunb an refinger, and for easy sel ectjaon and placenent

f
of a poi ntVish thegligperis gRplipGepdrptiginggycnaienppy b JHPe Goriact Wb QS Seaer Shor t ened
out board ?ﬂﬁaﬂhﬁ#he desired location. This general geonetry results in

| ateral tension forces being focused froma |onger inboard region to a
shorter outboard end region of the fastening nenber. This focusing,

t oget her wi t h Btspeet ctiinpdps ot dieperetsving fagienndimgaibet or wey polepoblerihas thei t hi n t he
fastening nber . Longi tudi nal force .conponents .actin i thin the

f ast eni ng RERGEmener b SIPERHS b (R RSHPRIE SEPT REHER: He® 111k ent ng
nmenber  sugliyasveawp ?ﬂ@bseﬁ,@.ﬁioﬁ@otﬂ&ﬁ/ PBikst, @¥ e tRl1EnZ @6 dis RiBL@M of Wbrnlal
undesirably laterally buckle and/or flip away fromthe wearer. For purposes
of maxi m Z9reRconronentscY eangige foress mbtb@fastalpp@@ﬁlaé@%weég(rémryramegtham lseser. ng
forces, a r t | regions of fastening nmenbers nay be

f or med sogggyﬁgkﬁagg% Og&jP%%?@g% length (in a longitudinal direction along
the chassis) feasible under the circunstances. Increasing |l ength adds to
the area of thkakatey badesiraiatodgnit heerana¢émbeesgrainmaiéfiilhhat daeledslyngfthengt h
and surface area of the panel region, undesiraple buckling/flipping of the
panel regilsr© t@wﬁlaﬁn@f&%?ﬁﬁ%?%?%@bﬁhwwH@% CSPmit t om edges may be nore
|i kely, particularly when the wearer bends at the hips. This problem may be
nore likely to manifest itself in "tape" type fastening nenbers, in which a
conparatively short tab nmenber, bearing a fastener and form ng the end
region of the fastening nenber, joins a relatively |onger side panel

regi on, such that a step-w se decrease in length of the fastening nmenber

-, o - a1 Y o



I n sone circunstances, stresses in the fastening nenber resulting from
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| i ke feat BFrobient mamggmghkqlh@ manifest itself in “tape” type fastening members, in which a

comparatively short tab member, bearing a fastener and forming the end region of the fastening
member, joins a relatively longer side panel region, such that a step-wise decrease in length of
the fastening member exists where the panel region ends and the tab member extends therefrom.
When the panel region and/or an extensible zone thereof is highly extensible (and relatively

pliable), it may tend to buckle and flip about the relatively short tab member.

In examples in which a layer forming an end region of a fastening member is coextensive

in length, or longer than, a layer of material forming the region immediately inboard of the end



Vi ews. Fig. 1is asinplified depiction of a wearable article in the
formof a diaper, shown extended and laid flat, viewed from above,

wear er - f awongiigdrf2ace up; Fig. 2 is a depiction of an erammiSeoiofnsz23
fastening nenber, laid flat and viewed from WO

2011/ 047128PCT/ US2010/ 052623 5 Fig. 3 i? a depiction of an exanple of a
fastening nenber, laid flat and viewed Trom above; Fig. 4 is a depiction of

an exanpl e of st eni.n nber, l.aid flat .and vie d fr bove; Fi 5
‘s a depi Sl Rl  BRCHCFiGLTRHITHY IRETSAPIEY POl R MDSHIE vi ewed
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and viewed fromF 7 is a depiction of an exanpl e of a fasteni'ng nenber,
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fasteni ng a(%%)re lrbbut tl?el lgte;ai f?dtgesa r}(iihe fas?ener and Silibute to causing the fastener to bend or
“dish”, i.e., contribute to causing its lateral edges to be urged to turn up and away from the
surface to which it is attached. For example, one type of diaper fastening member may include a
fastener consisting of a patch of hooks, a component of a hook-and-loop fastening system (such
as a 3M, APLIX or VELCRO hook-and-loop system). A patch of a corresponding loops
component may be disposed at a landing zone on the outside front waist region of the diaper, so
as to enable attachment when the hooks patch is pressed against the landing zone. Another
example may have a fastener consisting of a patch of material bearing an adhesive effective to
adhere to a smooth surface disposed at the landing zone. Upon being tugged laterally by an
applier during application, and/or with lateral tension resulting from application and/or the
wearer’s movements, longitudinal force components of tension forces in the fastening member,
acting at the edges of the fastener patch, can urge its longitudinally outer edges up and away from
the landing zone, thereby causing a sub-optimal fastener attachment to the landing zone, or

weakening the fastener’s hold at the landing zone, or even causing the fastener’s hold to fail —

which may allow the diaper to come loose or fall free of the wearer.

In some circumstances, stresses in the fastening member resulting from lateral tension
may concentrate in the end region near or at the inboard edges of the fastener zone. As a result,
the likelihood of a tear beginning at the location of stress concentration is increased. For
example, stresses may be concentrated at locations where the fastening member narrows to an
end region, particularly if there is an abrupt structural discontinuity, such as created by the
presence of, for example, the edge of a patch of a relatively stiffer material adhered to a substrate
material. Tearing may occur in the end region, at or near the fastener zone, when the applier tugs
on the fastening member to apply the diaper; or the end region may tear at or near the fastener

zone from stresses resulting from the wearer’s movements.

The above-described events, i.e., panel region buckling/flipping, fastener dishing, and
tearing, may be deemed problematic because they may result in less than optimum performance

and/or appearance, failure of the product, and consumer dissatisfaction.

Likelihood of the problems identified above may be decreased by the use of relatively

more robust materials to form the fastening member. A material that is more robust, and



Fig. 9 is a depiction of a sinplified schematic, exploded |ateral cross
section through an exanple of a fastening nenber, taken along a stretch

di recti onwORBDDU041028 is a reproduction of a CAD draw ng @epiustomngsmn3 exanpl e
of a fastening nenber, laid flat and viewed from above; Fig. 10Bis a
reproduction of a CAD draw ng depicting, an exanple of a fastening nenber,
laid flat and viewed from above; %ig. 10C is a depiction of a

simplified schematic, exploded |lateral cross sectjon through the exanple of
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Figure 12 is a front elevation view show ng a plunger for use wth the
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2522?8272%&@%’% Q@}I@%E@%?{)@ at fgaen%I pa't:clh%lﬁlrseelecti\{)\%) of a thicker and/or denser patch

material may make it more resistive to dishing.

These approaches, however, also may have undesirable consequences. If a fastener patch
is too stiff and unyielding, when fastened at the wearer’s waist it may feel like an unyielding
object and be a source of discomfort for the wearer under certain circumstances. Increasing the
strength of a stretch laminate may increase its stiffness, but decrease its extensibility and
pliability, as well. Increasing the stiffness of a material that is against the wearer’s skin in a
region of the body subject to movement and bending may increase likelihood of discomfort for
the wearer, and promote marking, irritation and chafing of the wearer’s skin. For the
manufacturer of disposable diapers, acceptable but relatively more robust materials may be
relatively more expensive. If fastening members are not extensible, or not sufficiently so, then it
may be necessary to build additional stretch features into, e.g., the waist regions of the chassis, if

assurance of a comfortable and snug-fitting diaper is to be maintained.

From the foregoing it can be appreciated that the design of a fastening member involves a
variety of concerns, and that a great number of variables and permutations in the combinations of
materials, features and structures used is possible. Changing one material, feature or structure to
address one concern may give rise to other concerns. A need for improvements in the
combination of materials, features and structures used, that satisfactorily address and reduce
concerns for comfort, performance and manufacturing cost of the fastening member and its

associated wearable article, always exists.

BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings, like numerals or other designations designate like features throughout the

views,

Fig. 1 is a simplified depiction of a wearable article in the form of a diaper, shown

extended and laid flat, viewed from above, wearer-facing surface up;

Fig. 2 is a depiction of an example of a fastening member, laid flat and viewed from

above;



6 Figure 14 is a graph show ng Peak bending | oad and sl ope cal cul ati on

areas on bendi ng curve; Figure 15A is a sinplified depiction of a
wear abl e wotzooii@7i2a the form of a di aper, shown extende@canus201aios26es at ,
vi ewed from above, wearer-facing surface up; Figure 15B is a

sinmplified depiction of a wearable artigle in the formof a diaper, shown
extended and laid flat, viewed from above, wearer- faci ng surface down;
Figure 15Cis ? epi fqtlon of. a sa I(f ?f | andi n G’ mat eri al renoved from
a wear abl e art 181 8 dEHCUQL OfEhTamRl of f Iaiepas mewRerolald Tpsgnd viewed fropy gure 16A
is a schegpdeC front-view depiction of upper and lower fixtures used in the
Vertical Pull Test described herein; Figure 16B is schematic

per spective-vi ew depi ction of the | ower fixture used in the Vertical Pull
Test descri bedliaetiepdepigivowhanixamplees & fasianpg awmber ledtfbang; vidwed dopect

thereto; a d Figure 16Cis a view of cross-section C C taken through
the schemati ¢ depiction of the |lower fixture shown in Figure 16A. DETAILED
DESCRI PTI ON OF THE | NVENTI ON For purposes of this Description, it is

i nt ended t hat Fies ik aldbginiongf hre¢xamplay e fafsingeamberglaidsit addoddwed from

above;

Fig. 6 is a depiction of an example of a fastening member, laid flat and viewed from

above;

Fig. 7 is a depiction of an example of a fastening member, laid flat and viewed from

above;

Fig. 8 is a depiction of an example of a fastening member, laid flat and viewed from

above;

Fig. 9 is a depiction of a simplified schematic, exploded lateral cross section through an

example of a fastening member, taken along a stretch direction;

Fig. 10A is a reproduction of a CAD drawing depicting an example of a fastening

member, laid flat and viewed from above;

Fig. 10B is a reproduction of a CAD drawing depicting an example of a fastening

member, laid flat and viewed from above;

Fig. 10C is a depiction of a simplified schematic, exploded lateral cross section through

the example of the fastening member depicted in Fig. 10A;

Figure 11 is an elevation view showing an apparatus for testing the bending stiffness of

materials;

Figure 12 is a front elevation view showing a plunger for use with the apparatus of Figure

11;

Figure 13 is a side elevation view showing a plunger for use with the apparatus of Figure

11;



As used herein, the term"extensible" refers to the property of a material,
wherein: when a biasing force is applied to the material, the material can
be extendw®d 2wo/mm2e8l ongated | ength of at |east 110% of PCI/uSROIQios®R3 r el axed
length (i.e. can extend 10%, w thout a rupture or breakage that renders
the material unusable for its intended purpose. A material that does not
meet this definition is considered inextensible. In sonme enbodi nents, an
extensi bl e materi al bl e xt.en .ongat ed Ie t h of
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10%, wi thout Fléur% YPB WraiR5liRE 8KAR8 oM iveRadiENHaE & hdRriTBE @th sHewsabl e
for its intended purpose, and when the force is renoved fromthe material,
t he mat er ieaended end/lerddlag tvieved v m4bGxeofveardrdacigomgateidonn; | n vari ous exanpl es,
when the force is rem)ved froman elastically extensible material, the

material may recov east 60% or a ast 80% of its el ongation
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porti ogs élfe%lttcﬁ]epuln Tﬁétgle?CBP‘?ﬁtﬁge“t he vertexy forman arrow '?hat poi nts at

| east partiall y longitudinally inwardly on the fastening nenber and away
fromalateral r | £udi nal axis
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| ongi tudinal Ii ne, parallel wth a |longitudinal axis of the wearab
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elongated length of at least 110% of its original relaxed length (i.e. can extend 10%), without



"Lateral" (and forns thereof), wth respect to aline lying in a plane
substantially occupied by a wearable article fastening nenber laid flat and
hori zont avbypivisered from above, relates to a directi onpPsuhst@osmwks y
perpendi cular to a longitudinal axis of the wearable article. "Lateral"” and
“width" (and fornms thereof), with respegt to features of a wearable article
fastening nenber, relates to a direction, or generally followi ng a

di rection, artial | nt i ndlc to a .l tudl is along
Fhe vear abtEtapt e g do e R RTRGOR: R rSonE st aud St b

respect tgofeatdi®ed BbmahedhARR WA aSrecbvelsal REst k0% 31 él@rf‘gfaﬁ&ln In

substantl ally parallel to the lateral axis of the chassis. "Lateral

axi s" wit hanas pmplqmwl@nvtl@efp@b isgempeid dlom aaciapticaly exensdlomteriabyhcanaierzt er
means an axi s i tudi nal axis, and equally dividing

eI pen ar to t l.on
the longi t' aéfrrecgrer ] %;Sfﬁ 69”5&%“5‘5%0&“ .Ongawn' Were features or elements of

clarns set forth herern are identified as "lines" or "line segnents" or
poi nts”, such«hhdRe, anh'f&ﬁts ARATE Rith r@ped & ﬂattﬁre@tstea ﬂagtnué%z&érﬁter RivYsd cal
features t hensel ves unl ess ot herwi se speci f but rat are geonetric
reference§wﬂﬁﬂémﬂeu1ﬁ@dmmselmwwdeedheﬁﬁnbﬁﬂaoét|ons on a physi cal
structure. "Longi tudinal" and "l ength" (and forns thereof) wth
respect to a line ]yi ape. su stant| al rabl e
article fasten%%gmh%ﬁggnéﬁ)ldﬁpf 3 OHPP%gﬂtarﬁ“ eCtd??Q%%rg ove,

rel ates t Qat@alddgesta vaaradlpfRk famﬁigyn@tbeg r[h@@ﬂ&ﬂah@hdrh@ntﬂt@awem@frsml ne when
the article would be normally worn, he wearer in a standlq%

ext ended RBRIEi if PRGN dchtailing equﬂtbﬁlgrdtngdlilerﬁétgle fermgd by B yerkex. (8GR PO s

t her eof), a
d|rectronpﬁ%bmagﬁgﬁgﬁ%%kﬁb%ﬁé&#%§§gﬂﬁﬁﬁg%$?gﬁﬂg%gr%Er Fgagfgﬁ%SQEER&nth

t he wear eiidvardip bmthe dsening nendert and h@awmhdldmﬂﬂme pﬁpénxdtcmaruo tha/wetat'abtehe wear er
in a standln or .extended reclinjing posit "Lon |tud| "l engt h"
(and formé" F%é?‘@&’fl‘}ma adin 18@68‘&‘61%3199‘?%5?‘1}?3@@ OBH"*“% SRS n% Hlé“rg fral edﬁ%l at es
to a direghi Qﬁea@tﬂﬂf&aﬁy Hﬁl@tkﬁéll?ln‘b@d}@&ré’&l&h ﬁé’t‘&nﬁ@%@@g 2SsuiPinB&ardMieR i SNe
article would be nornally worn, the wearer  in a standing or extended
recl i ni ngiplosiet ibpacrow 9 (perpendlcﬂlardng]ngltuﬂumhtxma%r)dbngmdlhalryemdthr«tcoma aear abl e
article a

i th e e oy SRR Rub Ry TR aSBe T PR R SRR B 1 R

wear er i naad Sladipik Bﬁn&farc?a?htl%l@ﬂ&mﬁaﬁz lik W@ rdd@SHs lateQitlicaaAhy @FtRS 5 Yordiedi di ng
the lateral width of the article e lateral wi dth being measured al ong a

direction apdopetedickamplgsand iflentéfiablegntones- prsklengindiasdlygnward- pointing yshgges Uidi nal
axis" with respect to a diaper chassis having a pair of opposing |ateral

wai st - edges a”‘}aﬂﬁu%gﬁ? agl?%%%%{}t@Q.fis%ﬂggﬁrféﬂtb&%oeﬁggﬁﬁogt fie il RRGF chassis

bei ng opened an orizon ove nmeans a
| i ne conndstierdronh@havavigponentyea aeuahbiCpuiidk, sah&htfasternm@trﬁehe)eﬂ 1@mgldaudi nal
edges, thus ually dividing the lateral w dth of the chassi s,

i ITustrat dﬁg ABC DT iR R B %e wearghlg artigle dpcaptRlopgveing) llngaraarallel
dihal | f
"Longi tu 'vrnﬁ lcyng'itﬂcﬂgzﬂ axis BNfe ngé[’ %1 e 4r8E ect@t{gss i fagteri)ﬁ'%lﬂgrﬁﬁer Ttlﬁor%h RS higRAINY

nmenber | ar | at” and hori zont vi ewed from neans ‘at or toward
its | ongr tnwdu m)ait atwidd e falstenmgmnmbttrs)rhad)ramathereofge@qtenmble in réS]ixmnfgtotaudl nal |y

outer", and forns thereof th r ect to a f r laid fl at and
Pt vont aMr T BRI Rgicdisien’ REREE s R R M grnprs: finy er a
edges, an@xt@ﬁtﬂﬂe $0n@ MidH Bavke QR Selotic Mape dHoflEHiRion, or consist NOIMMRYRY of OF " nonwoven
material" means a fabric-li ke web material formed of fibers of a materi al

(such as axpeibjepariions niaseshieadipleshibe noiar a whish tsiairshapovasienagen dektensttde
portions are closest to a longitudinal axis of a wearable article will mark the location of the
junction line. “Junction line,” with respect to a fastening member comprising one or more
components that are not discrete from, but rather, integral with, one or more components of a
diaper chassis that is disposed in an opened, extended position and laid flat and horizontally,
viewed from above, means either — (a) a longitudinal line along the fastening member and

integral chassis component, parallel to the wearable article longitudinal axis, and aligned with the



"Normal ", when used in conjunction with the terns "direction", "force"
and/or "stress" in a web material, refers to a direction approxi mately

or t hogonawoteittdaei2aacr oscopi ¢ surface of the web nateri aicTiseonoloaieds f | at
or approximately orthogonal to a plane that is tangential to the

macr oscopi ¢ planar surface of the web terial when the macroscopic surface
of the web material is curved. "Qut board", and forns thereof, with
respect t fe‘g%ure oFta f ast eni means aft or a_direction

nber i
Covard i t domertesng pdae af thg hrssin g8yls ARtk v opdlheadertFray WY e ISR ed ¢ o

describe aggibsRa&inll, @P(b?’i 1ch¥udffal R aErofl (BEf28EAnd AYEBS trQlMiRdnibaf@adeni ng
menber, neans that one layer lies, at |least partially, vertically over or

beneat h t reinbathvduwchghe fattemngt thembee pdpeportion thagad isfdxgensibla —wdudhegentaabitplord ti on,

as viewed,from apove. Unless otherw se specif]j "overlap” is not intended
fo Loty rC BN P PRGNt Rtk b e BsBleh 685825 10 tha

the layers are in direct contact with each other, wthout any internedi ate

| ayers or ot hefLamgdlefah@l@Bmoihebih Ugithuegscides Wething iedDlane substantityl f f ness”,

when capitalized, refers to a property of a portion of a fastening nenber

as i denti Pregicdina devablpiiiel asieniapg glepogtlpid flaomnd hpgzoally. fvivaed rpBPOet forth
herein.  rates (o a direction substantially perpendicular to a longitudinal axis of the wearable article,
“Lateral” and “width” (and forms thereof), with respect to features of a wearable article fastening
member, relates to a direction, or generally following a direction, partially or entirely
perpendicular to a longitudinal axis along the wearable article. “Lateral” and “width” (and forms
thereof), with respect to features of a diaper chassis, relates to a direction substantially parallel to

the lateral axis of the chassis.

“Lateral axis” with respect to a wearable article adapted to be worn by a wearer, means an
axis perpendicular to the longitudinal axis, and equally dividing the longitudinal length of the

article.

Where features or elements of claims set forth herein are identified as “lines” or “line
segments” or “points”, such lines, line segments or points are not actual physical features
themselves unless otherwise specified, but rather, are geometric references intended for use in

describing locations on a physical structure.

“Longitudinal” and “length” (and forms thereof), with respect to a line lying in a plane
substantially occupied by a wearable article fastening member laid flat and horizontally, viewed
from above, relates to a direction approximately aligned with the wearer’s spine when the article
would be normally worn, with the wearer in a standing or extended reclining position.
“Longitudinal” and “length” (and forms thereof), with respect to features of a fastening member,
relates to a direction, or generally following a direction approximately aligned with the wearer’s
spine when the article would be normally worn, with the wearer in a standing or extended
reclining position. “Longitudinal” and “length” (and forms thereof), with respect to features of a
diaper chassis, relates to a direction approximately aligned with the wearer’s spine when the

article would be normally worn, with the wearer in a standing or extended reclining position.



"Stretch | am nate" nmeans an extensible and elastic web material conprising
a conbi nation of an elastic polyneric material |ayered, |am nated or

i nt er sperwodow/mhi2a nonwoven nateri al . Fig. 1 genecalusgoidepices s a
simplified representati on an exanple of a wearable article, in the form of
a diaper 1, as it mght appear in an opgned, extended position, laid flat
and horizontally, body-facing surface up, and viewed from above. Diaper 1

may have a chagsis. 10, | ongi.tudi nal ed es 23,. | ongi inal axis 24, lateral
e B oL o IR b e T SRR R Rk B Fedidy i on' 15,
and rear W@%ﬁﬁm@ﬁﬁ%pﬁﬂmnﬁ@%hﬁ@xﬁ@ﬁ@&@ﬁﬁ&u&@%ﬁnéﬂm&lﬁ@ﬁ%ﬂéw@ﬁﬁ@@ﬁ&ﬁm@ﬁt“Ben

| ayers of the chassi's 10 assis 10 may have a pair of oppositely-oriented
f ast eni ng Wnbfeth shesgarter B0bstaading noiéxtepdedredmaig ppsifipn andequallysdividiegilon 11 or

of chaser 00 ARG e R aReclG e PUBE R Bl PR PORI 4l sy bigfa P O

anot her ex@mpla@ram;awever, a fastening nenber 50b may be a conponent that is
not discrete fromthe chassis 10, but rather, nmay be integral with a

chassi s conpongnt such as a backsheet, formi ngh an extenS| on thereof, such
as suggest ed orLOtle@dmabﬁtls étl@éesatctrq@dlapfr chassis havimg @ paip pf qppetingpipg! rrenbers
50a, 50b nay DAYE.d a7 BEGHbYR: hAShARGIg@NEe dilpd DRkl AEAHIBRaAnd BRF Ener

di sposed gt?as(t)%b%ne%lr RS O%B %gg% gl engég’neeelx%t %%Sl lltlgu(gjt ener %80( may be
a pat ch offlahandhonamneily, azhe\xedmmm dbortel, mgarts Iaémhcmthecmgmmnerst algof and

hook- and- | oap. fastenl n uch as APLI X or VEL ok- and- | oop
system . CHUISIHAY TORLRY §g1 f‘é’é n&'ﬂ% e‘l”é@i &d@g,tbeé@%rag\pdt%og “H%gﬁlétasr egi on
11 may haﬂ%s&atb@bﬁ%'df%xﬁﬁ@&'ﬂ(ﬁ%1l(ﬁ@§b1@ﬁbe4lﬁﬁ@ra?f4 ybearing a patch or strip
of loop material constituting the cooperating | oop conponent of the
hook-and-1oop fastening system In another exanple, a fastener 70 may be a
pat ch of adhesMﬂeglb@atallYtglnﬁ:r&ta@ﬂif@mS thgredf, M@thmsng:tmﬁest@mgrm@nh@emd fiatpat ch of
adhesi ve-recgei vi vin 0 r. at ur. d/ or. chem stry
of f ecti ve a{lc? ﬁ'\on IQ%HQVISWG h&)\yg srTBOID) }’('1 I CgEtucﬁnatl I]g'nc?d?ef grt{;v ¢ 1ts

O her exama@ére]s:d ,fasteners i ncl ude but are not limted to fastenl ng

el ements described in co-pending U S. Application Serial No. 11/895, 169.

O her exanpl es may include any other cooperating engaging and receiVving
surfaces or corBeRnsl h@!ﬁ‘ffte’(ﬂdf%méfhle@éf Wil SEBHT g [y edsaense] atdof.lﬁsonents
of which j

anot her W?%%g@%I%QE?Q% ‘ﬁée{n\;gvlleogrg ’gﬁ?aééa;troﬁ ?):\:)vﬁ gi Oglggleesl%tre IgJ ed an ad;étg\]eﬁ 0 aI so
may i ncl udelagpiovpsl mfddkeparately identifiable fastening eI ement s such as a
plurality of discrete patches of adhesi ve-beari ng material, discrete

pat ches of hoo of the above es.as we

Posei bl e exanpl BESE of TPy sxtedit T RN e e TBo OB R LR ont

wai st regioPRmhdridIsueh @ﬁﬁbﬂcﬁm@rﬁ} ) whidafMeflRs wooén Rk kagdurent of fasteners
70 at laterally varying locations along the front waist region 11, and
thereby, adjustability of the waist opening size and snugness of the di aper
as it is bei ng MppRl ethenysed ipeeiwetion with the ryrgs “dye¢iiopy,c fasccaandaffpise Bf a

f ast eni ng, r i ng
romber 504 Tadri RAORAYRARR b AR B ERLAR B ioRiopl i BSLEE 00

| ongi t udi Rabhatepielt velfermbsd ﬂdtta(trap@bmﬁﬁ@e/ @Bogaanido alplaﬁumb)tdaradg@nai (&the I n

exanpl es such as those in which the wearable article is a diaper, in order
to conf or%09003’@@5’1%83@@@0{%Wﬁk&’fa@ﬂa]swh%\ﬂt@n%%f%cw Sflﬁacﬁr‘%%t“iehg a snug
fit (and tnﬂ&é? 1:9RiQpl appearance and avoi dance of |eakage of the wearer's
exudat es) , larrla rbe desirable to form fastening nenber 50a with an

ext ensi bl e zone 66 whi ch may conprise a |lamnate that is extensible al ong
a stretch di re‘tﬁtlitlnerWandIfmrmalther@fcazn'thrwecmt@fc@tslseclf destaiing maxtice mgiahd & zone
66 may co i S b o ate b that is elastically extensible.

Ext ensi bl & ’ilc?ncgr %@mﬁ%f“iﬁst%?odq en inboard and outboard extensible zone
extents 86, 87. Qutboard extensi bI e zone extent 87 is a line drawn

| ongi t udi nal | y“@yerigsrgnd foensQbdrOIR HMHe®ed torkt@BE a @fspdshn bpGatdr afs) of
extensi bl e zone 66. (I n sonme exanples of fastening nmenbers, an extensible
zone ni ghtliskraipdayars fprntiegjulageniagyagiebesmesns @ptoae fayer licoral leashargellypyerggally
plurality I r oi. nt ch such
shape, or |Og(%togt§%n§%ﬁ l(t)ﬂr% Oglxe jon\iqeg% még?)te?%j (rftel;d ggtiéﬁ@“%? %alyaﬁgého Iranp\e{e‘?% n%% udi nal
axi s of aavear dhless @lichwict Sevifitd, “tmﬂkp tifigot wedtd ©Rmely ok belimixdio afeaning
extensi bl e zone extent 87.) In exanples having nechanical activation as
descri bed bel ow, form ng extensible zone 66, extensible zone extents 86, 87
may fall along inboard and outboard |lines at which a region of mechani cal
activation is bounded. For all purposes herein, inboard extensible zone
extent 86 |s COI nC| dent W|th ]UnCtI on I|ne 51 Fastenl ng rrenber 50a may be

e . o o o



As noted in the Background, fastening nenbers of a diaper nmay be designed
and situated to wap around a wearer's hips. As a result, they may be in
cont act wwohotihg7ekin at the wearer's hips while the di aperuseeioosionsy wor n
Additionally, while a diaper is being worn the fastening nenbers wll
sustain and transfer varying tension fqpces, particularly when the wearer
is active and bending at the hips. These tension forces have nornal force
conponents, acting on the wearer's skin, Thus, it nay he desirable that the
rarrral At oG 1 et EhE b P Bt it b e BoRG Foler 20a be
sel ect ed WigkdnalhesiRPIuRS hwesh énmexi m zing extensibility, pliability and
surface area. Increasing these variables generally may help to nore evenly
distribute normal forces over a greater skin surface area, provide for

easi er accommoddifineys”, otherrenpephizad, refas ¢ # papsie of heottipikel 4 favsenangohenshier g mar ki ng
and chal | Duiried and ¥ ) AT IREQURY Rl SURFLOBLE St Mrplidfyn€! N OF L en used Tor
di aper conponents, grea?er R EREIDI 'ty may translate t greater
pliability, as a result of reducing material thickness and/or density.
Accordi ngly, i tSueayldende’shdandineextdnsible aheel@xit @l nhlegalzomerisig £ ast eni ng
menber 50a, be forned of a material, for exanple, a stretch |am nate,

havi ng a ~FePRPRLPa o) akglaHe polyrasrs aterial {ryerpd Jaminated ‘Bfmt%fﬁl?eégﬁ‘g With AAPHEVES t hat
may be suitakhe for form ng an extensible zone are described in PCT
Appl i cations No. WD 2005/110731 and Published U S. Application Nos. US
2004/ 0181200 and US 2004/ 0193133. Increasing extensibility also nmay enable
conservat i on offigrhgenciadly depiets & hinplicoirpriesntiaial ap ckapge off a weacabtepaticdd, ivel y

nor e extensible erial,.is.required to 3 proyide. a desjred stretched
W ath t o RaopEaraRERLL b S iESh hned PR SRR 89 Thae e
over al | elﬁb%ﬁtahy,hﬂo@yfa@ﬁng @urfa@éﬁﬁ@hd‘ﬁe\_ﬂ&ﬂhﬁﬁ abo@é(.p]_r)ﬁﬁfﬁq(indyfhﬁ@é_( dfﬁﬁssgfl_ot he
rati o of the anmbunt of extension in width over unstretched width, in

response tQngaudiia)edees At dmgitudingt gas o lageralges 3b. froahgtistagiau 1 lafrpad miajseedear
anmount . Far.. ex L o, Fi 4 [ wi dth W5
can be. i adavry el REDTT Gng Gt RhLeOR EOpd Aot Mt b ERE RIS, ¢

ext ensi bl eec@menelapxd @Miie Bbsstsa0f abiseined maphaeianhioar chped@s-BBnted fastRiyg be
desirable for the fastening nmenber to be extensible under a

| at er al | yEpPrTs el OB GEInE dueralbr fran p wristiseign 1] @dst AdBueningmenoher g2 at | east
about 50 9 t .0 : j | cul at ed
2o T (anoutd® S + BXE0 B bAERBRTNT ¢ o BRI IS LRI o B

| oad) / (ungdfr sdeati®ih. W bitanoS easmple mowkat,erfadtenlingandnjbeXS(b0HEb beR@pmparrepos es
herein, this. expressipon of extensibility is referred to as "overall

ext onsi bi (14§ HiiHrew efpyhe chastis 107pybratped o G1eSb e 4 SpeSds g MDY Ry .,
hovever, gl §@ack@kd, foMnin€h@E@Rioh el sh@R@tlroicdldiend Bdt §nesr Eone 71 and/ or
the length of the extenSible zone 66. In Fig. 5, the I'ength of  the fastener
zone inboard edge is shown as LFP, and the length of the inboard extensible
zone extent 86E4ch obfasminggrempyms 50a, S0b myRdiary ¢ feppgctive f@ieger zoge Ah@amnclydes may be
desirabl e _that the.fastening nenber be extensible u r ateral | y-applied
Censt on | Sua HUpRR e 1 MR HL SR e hte AR 1 B mlp S

| engt h LFRBY hdok ndfieriaP@aitit@@ e tbdk Bomdherdd ofl :@@8k-amiolouis fabbnifle sysemesen aat

| east about 65 % where the percentage is calculated as [(anmount of

ext ensi on adM. il %Pﬁon/@la@RQ haokygndrpaprmsteray dp Hiis exargledhe pasaent/fiaimsfeseched

wi dth W5 Q. % - ' i i.on. of
ext ensi bi 1 Egvais SRR ey BRE MBIPHIRRRRMART LT (b ERRREIRARY
| engt h". loop matésial dohstit&fng thiel cogperainkila@s codp@nnt ob theihbokvan-1bep fdeaiingbl e t hat
the fasteni ng nenber be extensible under a | aterally-applied tension |oad
of 1.0 N EWQUERDERother krame. @ Ak ey &R &iPRck oA ehs g e dNadigt 2alengt h LEP)

Lo at | casigBoul: A%l Ak beRBE Aok ASYbr Pl PHERBh dRRSLABOUL 09

% where the percentage 1s cal culated as [ (fanount of "extension of wdth W5
at 1.0 N end/tiERethatreeifctivein proynlelanadhesigalmsitl uporcdvedcwidt iadiBenil. 2Zehe | oad) |

K IO T B ROPSS e ol S B L Bl R AT B L S
purposes Qf s tAMB1ERSE Sl NON 11185869, Ofer RAGHEY S} haRRI AY @théﬁ\%b}%’i‘itiﬂ?y”enber "

is any fastening nmenber having an extensibility val ue approxinate equal
to or excergighmg aghipcafing svefaces or components adapted to effect fastening, respective

components of which may be disposed on either fastening zone 71 or landing zone 22, or another



WO 2011/ 047128PCT/ US2010/ 052623 14 | owest overall extensibility under |oad,
extensi bility under | oad per fastener zone length, or extensibility under
| oad per w®tenwi4bi2ze zone | ength, described above. PAT/USh@omsawe3 t i ne,
it my be desirable that a fastening nmenber 50a be nmaxim zed in length L
(the length of junction line 51) and sypface area, to the extent feasible,
for three reasons: first, to distribute the normal forces acting against
the skin over a _greate Skl area, gr re confort, and | ess Ii el i hood
of skin mAeRIoR dteceeRaHSe S deuhd, AarGDA IS TLe EBHPY O raBEY ong
| onger pordeh@ifabRf faitélﬁngfémts%uéhrhsta@ﬁm\/}@y Stldidc R Gp%[&hestd?[ﬂd%e@ﬂv@béﬂnﬁg ng the
| i keli hood of tearing at the chassis; and thir to maxim ze skin coverage
at the hi psyeriphdisgreic pysles OEHOO&bp@ahamef@rﬁ abdve emna@@ras well as otheTipassible
extensibilit p t h/ suyrface ar
ceveral ( SidesSns BlR  otTE e Al AR oy MR e R MR ©
confort angr@@lek ﬁfrmmemedfaueﬁmat qhtertltyaaﬁ/lngabdaabﬂs%ng RVRMEWaistTRY have
undesirabl e effects. For exanple, increasing length L and surface area of
the fast ey eindaherayaadiusisbiioneale wiis opning siza sedisnugipss ofdhy Bipepsstitiom edges
of the pa y buckle and flip away fromthe wearer while the
di aper isng]"In%5 %8&”§§ H?ractlng fromthe appearance of the diaper and
conprom si ng somne of the benefits of the increased | ength and surface area.
Referring to Frig.3 &picw ankeaplé oftadhdéniny hontee Shhotown marttftmemwearaibte artcle,

[ econd. | i ne_segnents 76, 78 a gXI mat el y show

bel i eved first and

| ongi t udi h‘g? %ag?teb‘ﬁg @FWB%&S&F hasedirgongitprinally opigrpqsblaieEl gdgh er between
first and 1&1%&1&11‘1@&11& SR EintddARAN &tge Bult.Rk Qﬂ)éftbda%H'S@nIanthﬁﬁlgs s%@h asﬁﬁos@'ﬂfj first
and second inboard fastener zone corners 72, 73, that woul d exi st absent
shape f eatwhlroest,hmeata@btaemmg a dlapereintordsO@ cdingwably @cdconmodar medremr b bel ow.

W t hout i ntendin ound by. th s believed t stress is
di str but B ERFBOgH R Rsle A (R artbeL ook 08t ofRHE Cnder
lateral | Qpghe agarkis dx0Ba&NT h8UeateliRBle IO A fzisfénfﬁrkg%em%er Jmtehiadkxdspxd mate to
| ine segnents 76, 78 may be subject to varying l'evels of |ongitudinally

i nwar dl y- dpireddt which meyensmrise eblimeghatisdixearible glosga seqichierios 67whi dh may
tend to p t i n i nwar dl y.
In desi gng n(ﬁfg des s%éd IF:%I rfe%gns é;%og?%gtgtg E(‘:ofm% eaw?]?]!)rqgtgmgtgcaegﬁlea %he

mat eri al feDEtmaID;gexttéilethQaEQdensﬂﬁgk(ﬁlﬁ 66 agBab @) betviien epbba&ﬂsndxhﬁaomlrbeteﬁﬁblto

buckl e and even flip %/ the wearer, approximately al ong{ t he

| ongi t udi A&Ne] eyteatﬁﬁér%au hoarﬁé§te@ﬁblt “Ws PRt SAS adlinedgyintlogitudipally tyigesh i ng
and/or fli the skin
may be di él%éﬁflugbgard Jg%rte# g@g@@ du'an@r](gae&t%gstl %dglgggﬁfgtggéemegegt@ﬁlgs i aper may be
conpr om s étening areamsis g ekiessitde mnbmhgttthax&fantﬂ\@ufaashamrmgemmemr comdienf al may
| essen its abilit resi st such buckljn /fI [ t her.eb

exacer bat P “Ili%l%?%/ﬁéteéﬁli’le pqrons; in such qYanyplgs, Pg‘n“ﬂ%“é’ét’qt %@?ﬁ&]‘?%‘&“ﬁ”&)gfbe
bound by LR8N pdrfiors %re%ﬁe?t\fﬁ)% 5 B tu'dﬂlﬁlre&ﬁ%'f Q%e&r@lﬁe 51%@19':&&]"11 hafNE or
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16 A fastening nmenber may be integrally-fornmed. "Integrally-fornmed,"
for purposes herein and with respect to a fastening nenber having a

f ast ener wotaolhadizBher et o, nmeans a fasteni ng nenber thatrchas2aneswe3 bot h of
the follow ng characteristics: (1) It has no inboard- and longitudinally

i nwar d- poi nting vertex lying along its hirst or second outernost |ateral
edges, and |ying between the inboard edge of the fastener zone and a

junction ||ne; /or (2) .there is at |east one longitudinal |ine along the
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formng an extensi ble zone. These characteristics structurally and
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a fastenig% &%q%er having a "tape" type construction, in which a

conparativ Py hdrt tab nmenber, bearing a fastener and formng the end
region of the fastening nenber, joins a relatively |onger side panel region
of the fasteni AguirgsDIAR,51i0n thatThstdhimdutdmbéesanibe @Rn@ied apudBediboaeidno such

i ne exists. W t hout intendin? to be bound by theory, it is believed
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i nboard edge 88 of the fastener zone 71 and a junction line 51. It can al so
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are affi xedwtap asnndutvoar chiporAsiagesulfthgansl berie gintiet with thaklem ahdweaggison 55
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end regi oRPP3PET thediapefisheing W%yA%mmﬁxgi“the}aﬁ AEPgTys RENEYBR AR VBERTER,  or
l'onger th mb?rs |2y @Istaﬁfanﬁ%ﬁ'fér%ryfn hdhkiBg (S, dﬁi‘tfcﬁﬂ%ﬂf Qhﬁ tﬁ@ﬁ@ar@r(}s adpd/ or,
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all owi ng for generous skin coverage. Referring to Fig. 5, fastening nenber
50a may have junction line 51, outboard end 54, fastener zone 71, fastener
70, and extensible zone 66. Extensible zone 66 nay be bounded by an i nboard
extensi bl e zone extent 86 and an outboard extensi ble zone extent 87.
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18 neasurable along |ines WO, W25, Ws0, W5 and WL00, respectively, where
they intersect with first and second | ongitudinally outernost |ateral edges
68, 69, asozhovw7izy way of exanple in Fig. 5. W t Irutus2ot@szzhg t o be
bound by theory, it is believed that progressively inproved results may be
achieved, that is, a conbination of - q?) effectively controlled dishing of
the fastener along wwth (b) a fastener that is |arge enough in contact

surface area.to provide effectiv ast.eni ng/ hoJ di n a ility: (

o't ect | verp i acFor sttt Ry GraFuncogier ok e ASRaR i « ne
fast eni ng yEBEN eABRIHIH) ofAfaliSfiACHANYer ThBssECPMEERL S the PR P AMBIRVED, When
LO, L25 and L50 fall approxi mtely above the following lower limts,

expr essed esisnsgonpe pokin o wg ensgfchetlog dthHao rashense to agiwodacrebdawpload, bepelsat t s may
be inprov%g)if éﬁ% L%Soaqd L50 fall approximtely below the foll ow ng upper
limits, expred8dicUd 2ol centage of L100: /L100 Possibl e | ower Iinit
Possi bl e upper |imt

For example, referring to Figs. 3 and 4, a reference width WS can be identified, as the
width of the fastening member from inboard extensible zone extent 86 to fastener zone inboard
edge 88, It may be desirable for the fastening member to be extensible under a laterally-applied
tension load of 8.0 N to at least about 40 %, or at least about 50 %, or even at least about 60 %,
where the percentage is calculated as [(amount of extension of width WS at 8.0 N lateral tension
load)/(unstretched width WS at zero lateral load)] X 100%. For purposes herein, this expression

of extensibility is referred to as “overall extensibility under load”.

The desirable amount of extensibility may, however, also vary in relation to the length of
the fastener zone 71 and/or the length of the extensible zone 66. In Fig. 5, the length of the
fastener zone inboard edge is shown as LEP, and the length of the inboard extensible zone extent

86 1is shown as LEP.

Referring to Figs. 3 and 5, it may be desirable that the fastening member be extensible
under a laterally-applied tension load of 2.1 N/cm-LFP (2.1 N per each cm fastener inboard edge
length LEP) to at least about 45 %, or at least about 55 %, or even at least about 65 %, where the
percentage is calculated as [(amount of extension of width WS at 2.1 N/ecm-LEP lateral tension
load)/(unstretched width WS at zero load)] X 100%. For purposes herein, this expression of

extensibility is referred to as “extensibility under load per fastener zone length”.

Still referring to Figs. 3 and 5, it may be desirable that the fastening member be extensible
under a laterally-applied tension load of 1.0 N/cm-LEP (1.0 N per each cm extensible zone
inboard edge length LEP) to at least about 45 %, or at least about 55 %, or even at least about 65
%, where the percentage is calculated as [(amount of extension of width WS at 1.0 N/em-LEP
lateral tension load)/(unstretched width WS at zero load)] X 100%. For purposes herein, this

expression of extensibility is referred to as “extensibility under load per extensible zone length”.

For purposes of the description herein, a “highly extensible fastening member” is any

fastening member having an extensibility value approximately equal to or exceeding any of the



LO 25% or 30% or even 40% 65% or 50% or even 45% L25 30% or 35% or
even 40%
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lowest overall extensibility under load, extensibility under load per fastener zone length, or

extensibility under load per extensible zone length, described above.

At the same time, it may be desirable that a fastening member 50a be maximized in
length L (the length of junction line 51) and surface area, to the extent feasible, for three reasons:
first, to distribute the normal forces acting against the skin over a greater skin area, for greater
comfort and less likelihood of skin marking and chafing; second, to distribute tension forces
along a longer portion of the chassis in the waist region, thus minimizing the likelihood of tearing
at the chassis; and third, to maximize skin coverage at the hips, for purposes of appearance of the

diaper.

Thus, extensibility, pliability and fastening member length/surface area are several
(among a number of) variables which may be adjusted to affect comfort and performance.
Adjustment of these variables, however, may have undesirable effects. For example, increasing
length [ and surface area of the fastening member 50a, increases the likelihood that top or
bottom edges of the panel region 56 may buckle and flip away from the wearer while the diaper
is being worn, detracting from the appearance of the diaper and compromising some of the
benefits of the increased length and surface area. Referring to Fig. 3, without intending to be
bound by theory, it is believed that first and second line segments 76, 78 approximately show
longitudinally outermost lines of tension in the fastening member between first and second
longitudinally outermost junction points 52, 53 and first and second inboard fastener zone
corners 72, 73, that would exist absent shape features of fastening element 50a discussed in more
detail below. Without intending to be bound by theory, it is believed that, as stress is distributed
through an extensible web material when it is stretched under lateral load as in the configuration
shown in Fig. 3, material proximate to line segments 76, 78 may be subject to varying levels of
longitudinally inwardly-directed, transmitted longitudinal force components, which may tend to
pull material outside line segments 76, 78 longitudinally inwardly. In designs not having features
herein described, this may cause the material forming the panel region 56 and/or the extensible
zone 66 to buckle and even flip away from the wearer, approximately along the longitudinally
outermost lines of tension, As a result of such buckling and/or flipping, normal forces in the
fastening member acting on the skin may be distributed over less skin area, and appearance of the
diaper may be compromised. Increasing the pliability of the fastening member material may

lessen its ability to resist such buckling/flipping, and may thereby exacerbate the problem.



60% or 55% or even 50% L50 50% or 60% or even 65% 100% 90% or even
70%
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In addition, without intending to be bound by theory. it is believed that increasing the
length [ and/or pliability of fastening member 50a may increase a tendency to cause
longitudinally inward-directed longitudinal force components to be distributed through the
fastening member so as to act in concentrated areas along the longitudinally outer edges of the
fastener zone 71. This effect, coupled with movements by the wearer that may urge the fastener
zone 71 to flex such that its longitudinally outer edges move away from the wearer, may cause
the longitudinal forces to be directed so as to further urge the edges of fastener zone 71 away
from the wearer. As a result, the edges of the fastener zone 71 may be urged away (dish) from
the landing zone to which fastener 70 is attached, which in turn, may cause the hold of the

fastener 70 to the landing zone to be weakened, or even to fail.

The problems identified above may be mitigated by the use of materials having a higher
planar bending stiffness for, e.g., the panel region 56, extensible zone 66, end region 55, fastener
zone 71, and areas between/around them. As these areas are stiffened, the likelithood of
undesired buckling of the extensible zone, and lifting of edges of the fastener zone, is decreased.
This approach, however, may have undesirable effects. Stiffening the panel region 56 and/or
extensible zone 66 may necessarily require using materials that are thicker and/or more dense,
and add material cost, Stiffer material in panel region 56 and/or extensible zone 66 may
undesirably feel less soft, supple and cloth-like to the applier and the wearer. It also may be less
extensible. A reduction in extensibility in a fastening member means that, unless snugness and
comfort of the article are to be compromised, features imparting lateral extensibility about the
waist must be incorporated into other components of the diaper, for example, the waist regions
11, 13 of the chassis 10. Excessively increasing stiffness in the fastener zone 71 may create the
feel of an unyielding object against the diaper at the wearer’s abdomen, and may be a source of
discomfort for the wearer, particularly when the wearer is sitting and/or bending forward at the
hips. Increasing stiffness in the fastener zone also may necessitate increasing material thickness

and/or density, adding cost.

Other approaches, however, may be employed.

As noted, Figs. 3 and 4 depict examples of a fastening member, 50a and 50b. Potentially
advantageous features in these examples will now be described. (Fig. 3 depicts a fastening
member 50a comprising discrete components as may be attached to a wearable article; Fig. 4
depicts a fastening member 50b comprising components integral with components of a wearable

article.)



Still referring to Fig. 5, other possible characteristics of the shape of a
fasteni ng nenber 50a can be seen. Quternost |ateral edges 68, 69 each may
have profwbesiidafizei ng one or nore inflection points 94pcatusaioohcehe
direction of curvature of the profile changes. Wthout intending to be
bound by theory, it is believed that ingluding at |east one such inflection
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bet ween |i nes 5 and W ffectl e for diff nltudlnal force
Comonent 5 ave REOMEoReba Sel it dire T hdtada o s reon ng

of a fast gReyiw RNt hAFAsHSIn g&eﬁfbe%‘dﬁgﬁkasteﬁér BELEPMeRR), Mbshs 94astBidngi NCr ease
the effect. Thus, inflection points be i ncluded approxi nat eI y

bet ween | inrebers hatmile\%botbnf t@a@ﬂﬂowm@ beframlltseqsm()bﬂt haanemébaredﬂgés 68 69.
Inflectlonp ne or th of |.at eral
edges. 65, Bl YT LT Srbde VS FReg M B Ko B alerRi Ml BT TS et on
poi nt s 941ﬁﬁg’belﬁeee§@féﬂﬁboaﬁlsed§é1mﬁe faytendByon® hn®X@anRIo8 1ihé afrd/gr (zﬁhatmlefastr st
outernost |ateral edge 68, suggesting two inflection points 94

appr oxi matoss gﬁnm@welelmela oRg dIevpEreaiog, whighd lgygeof m&tq:reéfqrmmgﬁ&eﬁtis 94

approxwra to Fig. 5,
W t hout t“fgl oh pﬂl&ﬁ’ ?H]biegl @%%ﬁ%yﬁ@h%r\@rg%er %hg b iaslay%t 66&136& i @\E/I{élég ??1 wher e
t he fast eraetensﬁmemrne SEisesOcthatasteditzparecraly aad frathaldf distapesi aaﬂasteﬂiﬁ?g adds

stiffness to the fastener zone 71, there is an effective relationship

bet ween t MENPaSHasiAg Preeshathi gl fsay ey &étem@%l U berbpving 4 t @S X EOBEREIBUt boar d
edge | eng Jme and
ext ensi bl telhvzv%%algn oﬁ{rﬁgéledliaOlr &me% ‘qtg%)e%sgﬂlr%fe dq %et Ego@ift&eenm bl e
zone ext erfidstehingencBbpr, jolirts ai relaﬂuelyl len@dswdx&lhelcmmmmhedﬁstmny mnnzhen gn Whish ener

di shing and_ buckl i ng/fl |¢)e&| 58 E} the anel region 56 may be enhanced when
LFP |ies WORCHCS FSRgEn gD s &Pe%’ﬁ %, to0 about 75 % or from about 55 %
to about 75 % or fromabout 60 %to about 75 % of LED. It is also
believed that wh@HEeFeAing™d K BHugd BEhER$LER 8licdéShhtng iAQFIRUE KhddTchlngPPi Ng
of the fastening menber §Oa may be enhanced when LFP lies within a range

f r om aboutneg®hens substaply 1@@5131%@10 bugkbng/Bippiap duthe agebregion alsiiuexBEpiYg e | EP,
or even a 9 ° are
appar ent - fy gy 08, &Rk e Fopreion PLRML PR R RSoq o
panel region buckl i ng/fl i ppi ng and/ or fast ener zone dishing. Referring
speci fical ly t'ohdsjm@gterrng td Figednd el & éerxinad, allef sttatdtiaCiawhekpoidsrt o t he

| engt h of the outboard edge 75 of fastener zone 71) may be | ess than LFP
(whi ch cofYEE}sERE &84 X naCh avfytirubice {ayer G2 secred @lwr MARYPGIRER 2z 0ne

71). Qut b§% o ﬂaﬂatr%ﬁ'{ 56404 @xt&%fﬁ?er ?%aﬁ‘gan%% r@cdt@cﬁtﬁﬁc‘%ﬁéré’ 8P g ON

| at er al ges nt er sect ed stener zone outboard extent 75.
Ref er r i ng oholirei (Qu thcﬁexamp}esieplandi t@eecamdlofeamtmne)r alpmmehitlagremdlregiandeyck bhes 90,

91 may be iden whi ch connect f i hboard f ast.e one orner 72
with i ¢ staans & Fabie SRDRE Stsrhure iR Sl A Rins IR o P ener
zone CONEBhe [Rgiddidalg 8&%&%%@9@{ ©n Cgeiiﬁlfaﬁfh% £ OMNBAUGRATREMAR ’there§§9§l91§ bRl Y. As
aresult of differing |engths of L (see Fig. 5), referring to Fig.

6, angl es 6& IilrﬁigSl@a@ﬁr‘eltﬁajlrhﬂfe@bnbbﬂtphreorlbnth@fget@moeﬂa@fal ¢C§@%68a69 edde |ines 90,

91 and | atgera nes 110 unc line 51 as
chown For gt e AEHERS kOt b B P LRERGA T et P hY iehd

"f ast ener hz@ien thainBball c®d38 ofihg Fsencr WL T10ME a fudt @ndinB g1t R chralddaund by
theory, it is believed that shaping the fastenuﬁitnenber such that these
fast ener ABNecided Baggvepphere apjraien &> Khermes of maclyd: (sempenspiathapargdigereles and

bout 30
betveen 8RS Jopll WEEN.AROM, uAi BN 001 Surlibtlndbin RO RS refiln
degrees and, viendedregies 55 Bxpenghiandy dupaahat ytﬂfmgrhetalnEasltaﬁeslﬁralaldng m&hhﬂ,o and

111, substantlally hel ps reduce the |ikelihood of fastener zone dishing as
a result 6pd &eﬁl@n&ﬁ?réﬁeeteeﬁl e LY BT ERS ¥e W B8 Hnger WA HY@EI‘?E

fasteni ng M%Imﬁ%{hg%ﬁeﬂshﬁe s EG{ /o 81%% 3&?% %eﬁo?tﬁ&lex«l}%d@%%% G@Sanbe the
same. They may be the same, or theéy may be different. One or “both may fall
wi t hi n onée draperboass af havéigo inbevgd sing BngifudingHy mberdepointing vertices lying therealong,

between the inboard edge 88 of the fastener zone 71 and a junction line 51, thus forming an

integrally-formed fastening member.



Referring again to Fig. 5, for purposes of best positioning of a fastener
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Still referring to Fig. 5, other possible characteristics of the shape of a fastening member
50a can be seen. Outermost lateral edges 68, 69 each may have profiles defining one or more
inflection points 94, at which the direction of curvature of the profile changes. Without intending
to be bound by theory, it is believed that including at least one such inflection point 94 on at least
one of outermost lateral edges 68, 69 approximately between lines W25 and W50 is effective for
diffusing longitudinal force components away from such edge, so as to reduce the likelihood of
dishing of a fastener zone. Inclusion of several inflection points 94 may increase the effect.

Thus, inflection points 94 may be included approximately between lines W25 and W50 on each
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of outermost lateral edges 68, 69. Inflection points may also be included on one or both of
outermost lateral edges 68, 69 approximately between lines W50 and W75. Additional inflection
points 94 may be added, as shown by way of example in Fig. 5 along first outermost lateral edge
68, suggesting two inflection points 94 approximately between lines W25 and W50, and two

inflection points 94 approximately between lines W50 and W75.

Still referring to Fig. 5, without intending to be bound by theory, it is also believed that,
where the fastener comprises or is disposed on a patch of material that adds stiffness to the
fastener zone 71, there is an effective relationship between the fastener zone inboard edge length
LFP, extensible zone outboard edge length LED (measured along outboard extensible zone
extent 87), and extensible zone inboard edge length LEP (measured along inboard extensible
zone extent line 86). It is believed that chances of minimizing fastener dishing and
buckling/flipping of the panel region 56 may be enhanced when LEP lies within a range from
about 50 % to about 75 %, or from about 55 % to about 75 %, or from about 60 % to about 75 %,
of LED. Itis also believed that chances of minimizing fastener dishing and buckling/flipping of
the fastening member 50a may be enhanced when LEP lies within a range from about 35 % to
about 65 % of LEP, or about 40 % to about 50 % of LEP, or even about 40 % to about 45 % of
LEP,

Additional features are apparent from Figs. 3-6, and may be helpful to reduce the
likelihood of panel region buckling/flipping and/or fastener zone dishing. Referring specifically
to Fig. 5, it can be seen that O (which corresponds to the length of the outboard edge 75 of
fastener zone 71) may be less than LFP (which corresponds to the length of the inboard edge 88
of fastener zone 71). Outboard fastener zone corners 92 and 93 are respective points on lateral
edges 68, 69 intersected by fastener zone outboard extent 75. Referring to Fig. 6, first and
second fastener zone lateral edge lines 90, 91 may be identified, which connect first inboard
fastener zone corner 72 with first outboard fastener zone corner 92, and second inboard fastener
zone corner 73 with second outboard fastener zone corner 93, respectively. As a result of
differing lengths of 1.0 and LEFP (see Fig. 5), referring to Fig. 6, angles o, and 3 are formed by the
intersection of lateral edge lines 90, 91 and lateral lines 110, 111 that are perpendicular to
junction line 51 as shown. For purposes herein, these angles o and B are referred to as “fastener
zone lateral edge angles.” Without intending to be bound by theory, it is believed that shaping
the fastening member such that these fastener zone lateral edge angles @ and B lie between about

0 degrees and about 30 degrees, or between about 2 degrees to about 20 degrees, or between
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about 2 degrees to about 15 degrees, or even between about 5 degrees and 15 degrees, extending
outwardly from the lateral lines 110 and 111, substantially helps reduce the likelihood of fastener

zone dishing as a result of the effects of distributing force components within the fastening
member, across the fastener zone. Angles oL and [3 need not be the same. They may be the same,

or they may be different. One or both may fall within one or more of the ranges set forth above.

Referring again to Fig. 5, for purposes of best positioning of a fastener relative to the
location at which an applier is likely to grasp the fastening member, it may be desirable to locate

fastener 70 such that it lies entirely outboard of line W23,

For purposes of minimizing the cost of a fastening member, it may be desirable to make it
as narrow in lateral width as practical, so as to conserve material. However, it may also be
desirable to provide for sufficient width of the fastening member as the article is applied to a
wearer, Referring to Fig. 5, it is believed, therefore, that imparting extensible zone 66 with an
unstretched extensible zone width (i.e., the distance between inboard and outboard extensible
zone extents 86, 87 when extensible zone 66 is not stretched) that exceeds about 50 % of the
acting width WA, is effective to satisfy these conflicting purposes. At the same time, in the
interest of controlling force transmission to the fastener zone, it may be undesirable for the
unstretched extensible zone width to exceed about 75 percent of the acting width WA. Thus, it
may be desirable that the extensible zone 66 have a width from about 50 percent to about 75
percent of the acting width of the fastening member. It also may be desirable that outboard

extensible zone extent 87 be located between W25 and WS50.

As noted, the design of an integrally-formed fastening member may in some
circumstances promote transfer of longitudinal force components to the edges of the fastener
zone. This may urge the fastener to dish, and, as a result, pop off (suddenly and entirely
disengage from) its associated landing zone when in use. For this reason, utilizing a combination
of fastener and landing zone material (“fastening combination”) that exhibits a good resistance to

pop-off may be desired.

A test denominated herein the Vertical Pull Test has been devised as a relative indicator
of the performance of a fastening combination in use. The Vertical Pull Test measures the force
and work, over separation distance, necessary to separate engaged flat samples of fastener and
landing zone material, in a direction orthogonal to the plane along which the engaged samples

lie, after the samples have been engaged with a given force and then displaced relative each other
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in a direction parallel to such plane (i.e., a shear direction), as a condition of the test. Without
intending to be bound by theory, it is believed that this Shear Displacement, at least in part,
simulates an engagement condition such as that which occurs when a hook-type fastener on a
fastening member is engaged with a landing zone (including the loops component, of a hook-
and-loop fastening system) on a wearable article when it is applied to a wearer, in that, following
engagement of the fastener with the landing zone, tension in the fastening member pulls the
fastener across the landing zone slightly (in a shear direction), resulting in a relative displacement
along the shear direction between the two components. When the fastener comprises a patch of
hooks and the landing zone material comprises an associated loops component, a shear
displacement affects the interaction of the hooks and loops components. For example, following
a shear displacement, loops on the loops component may be caught, gathered and engaged in
greater numbers, or engaged more tightly, about hooks, or the loops may be stretched, separated
from their substrate, or broken in some number, etc.; while the hooks may be deformed to some

extent from their relaxed shapes and orientations.

In order to reduce the likelihood that a hooks-type fastener will pop off a landing zone
when in use, it may be desirable to select a combination of fastener and landing zone material
that exhibits a Vertical Peak L.oad and Greatest Vertical Load at a given Displacement and/or
combinations thereof as set forth below. (Herein, these terms have meanings as described in the
description of the Vertical Pull Test, below; “Displacement” refers to the distance of separation
of the components of a fastening combination following engagement, orthogonal to the plane of
engagement; and “Shear Displacement” refers to the distance by which the samples are displaced
in a shear direction along the plane of engagement, before the vertical pulling portion of the test

commences,)

Merely because a fastening combination may sustain a given load orthogonal to the plane
of engagement before separating, does not mean that the combination will be satisfactorily
resistive to pop-off. Through use of the Vertical Pull Test described herein, it has been found
that some examples of fastening combinations may exhibit a relatively brittle engagement,
meaning that, once a particular Displacement is reached at the combination’s Vertical Peak I.oad,
exceeding that Displacement causes the vertical load sustained by the combination to drop
relatively quickly to zero —in other words, the fastening combination appears to suddenly “let

go”, or “pop” apart. Without intending to be bound by theory, it is believed that, if the Vertical
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On the other hand, other examples of fastening combinations may have a relatively more
elastic or tenacious engagement, meaning that, once a particular Displacement is reached at the
combination’s Vertical Peak LLoad, exceeding that Displacement does not cause the vertical load
sustained by the combination to drop as quickly to zero — in other words, the fastening
combination continues to resist separation, and exhibits a load sustaining capability, after
Displacement at Vertical Peak Load is exceeded, that is relatively greater than the capability of

the examples described in the preceding paragraph.

Without intending to be bound by theory, it is believed that, in a comparison between two
fastening combinations having equal Vertical Peak Load capability as measured according to the
Vertical Pull Test, the one that is less brittle, i.e., more elastic and tenacious, will be more
resistive to pop-off when placed in use in a wearable article such as a disposable diaper. Without
intending to be bound by theory, it is believed that this is true because the more tenacious
fastening combination is better able to withstand and recover from varying forces and
displacements imposed by the movements of the wearer, while the more brittle fastening
combination is less able to withstand and recover from such varying forces and displacements.
At the same time, however, it is believed that 00 much elasticity in the engagement corresponds
with a loose arrangement of loops in the loops component and/or hooks that are overly loose or
flexible. This results in a loose engagement that, when present on a wearable article such as a
disposable diaper, makes the associated fastening member susceptible to being caught on
surrounding objects and thereby forcibly separated from the landing zone, as the wearer moves

about his/her environment.

It is believed that relative brittleness and/or elasticity/tenacity of differing fastening
combinations may be indicated by application of the Vertical Pull Test. Further, it is believed
that fastening combinations exhibiting the following performance values in application of the
Vertical Pull Test are more resistive to pop-off and/or are more tightly engaged, than fastening

combinations falling outside or not exhibiting these values:
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(B) Displacement at Vertical
Peak Load (mm) (only in
combination with other
values (A), (C) and/or (D), as
set forth below)

(1) at least about 0.5;

more preferably at least about
1.0; or

even more preferably at least
about 1.5;

(1) at least about 0.5;

more preferably at least about
1.0; or

even more preferably at least
about 1.5;

and optionally, preferably,
(2) less than about 6.0;

more preferably less than
about 4.0; or

even more preferably less than
about 2.0

and optionally, preferably,
(2) less than about 5.0;

more preferably less than
about 4.0; or

even more preferably less than
about 3.0

(C) Greatest Vertical Load
between 0.0 and 0.5mm
Displacement (N)

at least about 1.5;

more preferably at least about
3.0; or

even more preferably at least
about 4.5

at least about 3.0;

more preferably at least about
6.0; or

even more preferably at least
about 10

(D) Greatest Vertical Load
between 0.0 and 1.0mm
Displacement (N)

at least about 3.0;

more preferably at least about
5.0; or

even more preferably at least
about 8.0

at least about 4.0;

more preferably at least about
8.0; or

even more preferably at least
about 12

Additionally, without intending to be bound by theory, it is believed that a fastening

combination exhibiting one or more combinations of the values (A) — (D) set forth in the table

above will be more resistive to pop-off during use, than a fastening combination not exhibiting

such combination of values. Thus, for example, a fastening combination may exhibit one of the
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(C) a Greatest Vertical Load between 0.0 and 0.5mm Displacement of at least about 1.5N,

more preferably at least about 3.0N, or even more preferably at least about 4.5N,

in the Vertical Pull Test at a 1mm Shear Displacement would be expected to be more
resistive to pop-off than a fastening combination not exhibiting such combination of

values.
. A fastening combination exhibiting both

(A) a Vertical Peak Load of at least about 4.0N, more preferably at least about 8.0N, or even

more preferably at least about 12N; and

(D) a Greatest Vertical Load between 0.0 and 1.0mm Displacement of at least about 3.0N,

more preferably at least about 5.0N, or even more preferably at least about 8.0N,

in the Vertical Pull Test at a 1mm Shear Displacement would be expected to be more
resistive to pop-off than a fastening combination not exhibiting such combination of

values.
. A fastening combination exhibiting

(C) a Greatest Vertical Load between 0.0 and 0.5mm Displacement of at least about 1.5N,

more preferably at least about 3N, or even more preferably at least about 4.5N; and

(B)(1) a Displacement at Vertical Peak Load of at least about 0.5mm, more preferably at least

about 1.0mm, even more preferably at least about 1.5mm;

and optionally, preferably
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or even nore prgfarably at |east about 4.5N, and (B)(1) a Displacenent at
Vertical Peak Load of at |east about 0.5mm nore preferably at |east about
1.0mm even nore preferably at |east about 1 5mmy and optionally,
preferably A fastening combination exhibiting

(D) a Greatest Vertical Load between 0.0 and 1.0mm Displacement of at least about 3.0N,

more preferably at least about 5.0N, or even more preferably at least about 8.0N; and

(B)(1) a Displacement at Vertical Peak Load of at least about 0.5mm, more preferably at least

about 1.0mm, even more preferably at least about 1.5mm;
and optionally, preferably

(B)(2) a Displacement at Vertical Peak [.oad of less than about 6.0mm, more preferably less

than about 4.0mm, and even more preferably less than about 2.0mm,

in the Vertical Pull Test at a Imm Shear Displacement would be expected to be more
resistive to pop-off than a fastening combination not exhibiting such combination of

values.
. A fastening combination exhibiting

(A) a Vertical Peak Load of at least about 4.0N, more preferably at least about 8.0N, or even

more preferably at least about 12N; and

(C) a Greatest Vertical Load between 0.0 and 0.5mm Displacement of at least about 1.5N,

more preferably at least about 3.0N, or even more preferably at least about 4.5N; and

(B)(1) a Displacement at Vertical Peak Load of at least about 0.5mm, more preferably at least

about 1.0mm, even more preferably at least about 1.5mm;

and optionally, preferably



WO 2011/ 047128PCT/ US2010/ 052623 26 (B)(2) a Displacenent at Vertical Peak
Load of | ess than about 6.0nm nore preferably | ess than about 4. 0nm and
even nor evprefienaiBy | ess than about 2.0mm in the VertipcalusPublosbest at a
| mrm Shear Displ acenment woul d be expected to be nore resistive to pop-off
than a fastening conbination not exhibiking such conbination of values. A
fasteni ng conbi nati on exhi bi ting (A a Vertical Peak Load of at |east about

4. 0N, nore 8.0 even refe at | east
Shour 1on Shao s aePbueE Rl PRtk gr pbli Hparid e Tomd RrraeBRbnle’

Di spl acenent  ofhagtibdu@@8hunARRMeBmON prdf@ify REShET a%@ht)Q(ﬁﬁm' east about 5.0N,
or even nore preferably at |east about 8. %)N and (B)(1) a D splacenent at

Vertical Peak Load of at |east about 0.5mm nore preferably at | east about
1.0mm even noirethpiefieal @bl featt d bas Shaub Displadententryowdd be @@Edttﬂhalbé yhore

preferably (B)(2) .a D splacenent at Vertical Peak Load Iess t han about
6.0nm nore pré@ép%ppqﬁg@@a{lﬁgaﬁteg{ggﬁ?mlzgnﬁwﬁlno ibylpg e PIQ 1B?t@|né’?abl y |ess

t han about 2. ORRes.

. A fastening combination exhibiting

(A) a Vertical Peak Load of at least about 4.0N, more preferably at least about 8.0N, or even
more preferably at least about 12N; and

(D) a Greatest Vertical Load between 0.0 and 1.0mm Displacement of at least about 3.0N,

more preferably at least about 5.0N, or even more preferably at least about 8.0N; and

(B)(1) a Displacement at Vertical Peak [Load of at least about 0.5mm, more preferably at least

about 1.0mm, even more preferably at least about 1.5mm;
and optionally, preferably

(B)(2) a Displacement at Vertical Peak [.oad of less than about 6.0mm, more preferably less

than about 4.0mm, and even more preferably less than about 2.0mm,

in the Vertical Pull Test at a 1mm Shear Displacement would be expected to be more
resistive to pop-off than a fastening combination not exhibiting such combination of

values.

Similarly, a fastening combination may exhibit combinations of values analogous to
those described immediately above, but from Column II in the table above, when tested at a 2mm

Shear Displacement.

Fastening combinations having one or more of these combinations of values are expected
to have high enough peak load sustaining capability for wearable articles such as disposable
diapers, coupled with enough tenacity in the engagement, to resist pop-off under normal

conditions, and a suitably tight engagement.



in the Vertical Pull Test at a | mm Shear Di splacenent woul d be expected to
be nore resistive to pop-off than a fastening conbinati on not exhibiting
such conbwoabiioa7n8 val ues. Simlarly, a fasteni ngCctamsbéioasicon nay
exhi bit conbi nati ons of val ues anal ogous to those described i mredi ately
above, but from Colum Il in the table,above, when tested at a 2nm Shear

D spl acenent . Fast eni ng conbi nations having one or nore of these
conbi nations of values are expected to have hi gh enough peak. | oad

Costaini g capdbiRmY Bl CudiPEBd i foua B i S E BE R e s
coupl ed WichibigRRM IknibieRAL A1 ('Ag, Ehe: (92 GPQERRALN thé Abk@Bdve ihaPRRq@d fo dtnder
normal conditions, and a suitably tight engagenent. 27 Addi tional ly,
wi t hout i gteetstifong Shesr Deplaeuredt ¢y ntnhéen for a Shear Pisplapdnepeef lnawodd baist eni ng
conbi natiqn _exhibiting a val ue ( C. ar. (D) ,as set forth in the table
above har el P et Bkt prab o &iink PP Sl b Boiichan Tor
a Shear Dingih@¢emRntla@inshipi \nélithed thaeX RackifLcdnbiREonBhditRsudid ve to
pop-of f than a fastening conbination exhibiting values that do not satisfy
this rel af¢lgipaHipof vatues is beyer pll¢ pcemypodgtervaryinarshesg displpsmeais pore BXRsh t i ng
such a relatiapshi Y ' - v i hear
di spl acement s %g’sehga’%ggénr%s ?g ggs\?’ér% %15515)@8}6)&%@% E,Il&@g%ga?%d;&@;%ngngo &}v{\%gsrgo rs
and/ or vampyistig apEnag hoasspiace deainbld astleniThgs, farkansge:by persons appl yi ng the
associ ated wearable articles. Thus, for exanple: A fastening conbination
exhibiting (A) a Vertical Peak Load of at |east about 4.0N in the Vertical
Pul | Test "at aAfayiemSreccombbaken cxbibiaa (A Coertiend Peak:Loahef 4t RpstaboyefONdmihe Peak

oo shear b spt oS A1 ARk S IR Al AP St b0 2 2
resistive to prmnﬁkqmmanx@nﬁasmemﬂmguﬁmﬁbhnaVﬁﬁaﬂmmnTexhkhhmhsmmsuch

rel ati onship of values. A fastening conbination exhibiting (C a G eatest
Vertical Load BePleenendleg.£odnm Byl 8ppaeesbiate groraiesiptes & popmiipama 5N i n

the Vertical P‘Pa{s{egfﬁg?(gmlﬁﬁat n%@@xﬁ@ﬁﬁ%s&?&hﬁgﬁﬁ&gﬁv&t Qéi' um [); and (Q a

Vertical Peak Loa equal to or greater t .5N in the Vertica
Pull Test at a 2mm Shear Displacenent (e.g., Colum I1), would be expected

to be nore resiAshiwengd @npoataf dxhibhiag (@) f Gehed Magicgldwbd baledar.0nid 0eSxtih bi ti ng
such rel ationshi p of values. A fastening_ conbination exhibiting (D) a

Great est Verti SPlrgadt ol lied abort b-Nnathe Verieridud diest@btrbim Bearat | east about

3.0N in the Vertd : : ] ; and
(D) a Vertical b&ég&%x@éﬁﬁie&%ﬁglg,uag? (®0£Qg%ﬂlcg§?g%¥( é &fﬁgﬁgﬁﬁﬁgreg%hgwob Le
Vertical Pull Tésltinde rtRahituBhiesrat D2mpl Sheartstlactmen (¢. g. CodlammIl), wopldweul d be

expected to be nore resistive to pop-off than a fastening conhj nati on not
exhi bi ting sucRREFGI% s HERs fﬁs%the\P‘ngg’é%f.f than a %Stel}la%l?‘%@bé%&Pg%%éﬁlﬂG’%%g grh

rel ationshi ps afl,RL@RESHkLRSs. anal ogous to those inmediately above exist, for
the nore preferred and even nore preferred values set forth in Columm I.
For exanple, a fastening conbination exhibiting (A) a Vertical Peak Load of
at | east about Afadiddingrotibemaieardxhibaing AD] 4 Gitesdt Vattical [loatrb&Givear(.(Dingdl(moe ment

Colum [|); and. a Vertijcal Pe Load of . equal to or greater than about
B ON 1 the veltplkmmpbiia keSeoat %Nﬁr%e_é’%%?ﬂﬁiﬂgﬁﬁté‘&% Shew. g. Col umm
I'1), would be %ﬁ@érﬁ&t ECQ)hQﬁl 12h8 (lﬁﬁﬁ‘{/@xﬁ&a‘i’ﬁeatk‘lo@@&“eﬂﬁzfl td &%‘iha%br fras st ng

conbi nati on not exhibiting
3.0N in the Vertical Pull Test at a 2mm Shear Displacement (e.g., Column II), would be

expected to be more resistive to pop-off than a fastening combination not exhibiting such

relationship of values.

Additional examples of relationships of properties analogous to those immediately above
exist, for the more preferred and even more preferred values set forth in Column I. For example,
a fastening combination exhibiting (A) a Vertical Peak LLoad of at least about 8.0N in the Vertical
Pull Test at a Imm Shear Displacement (Column I); and (A) a Vertical Peak Load of equal to or
greater than about 8.0N in the Vertical Pull Test at a 2mm Shear Displacement (e.g., Column II),

would be expected to be more resistive to pop-off than a fastening combination not exhibiting



WO 2011/ 047128PCT/ US2010/ 052623 28 such rel ationship of values. . . and so
on, for the even nore preferred val ues, and rel ationshi ps of properties (O

and (D), wedagari2zBed i nmedi at el y above. W t hout iPatrarsdengsiees be
bound by theory, it is believed further, that using a fastening conbination
exhibiting values in the Vertical Pull sfest as descri bed above may al so

have a synergistic effect, when conbined with other features such as the
shape characteri sti.cs, descri bed above and/or fastener zone Stiffness

char act or PUTiTRIGIHNE P BBH be B d 16 1 EGRETET Bkas tiifg: THasLPbrer
fast eni ng peRERiLN@Y LR S ABGABRMBRediately abovel NCT €asi ng the Stiffness of
fastener zone 71 nay serve to help reduce the |ikelihood or extent of
fastener dishing. A fastener zone 71 having a Stiffness of at |east about
1,500 Vm may Weathhelipénding td\se Blusdbynhtad, il dvieyehioviar gthat ueih§ e Eisienigg an

excessive increase in the stiffness fastener zone 71 may be undesirable
because | EORBYPASHIP A S T GE T CUF SHl Sy Rea g, Gl EEES SGRIHEE ¢ he

di aper at (JfeiMRRIEN, wheR BAANERY wit\GhdTRAuRS sBctSR WeGBaRichHh3GRMEMelcrib@ the

wearer, particularly when the wearer is sitting and/ or bending forward at

t he hi ps. apeidiand/orfadiéngr zong Sileess digrasteiifticnéseritied belhe, Widstegmé o arodmgmay

necessitate.increasing materj.al ..t hi ckness and/ or density, adding cost. A
f ast ener %(llleélrgjie%%VH&COH]&?M%Q%B‘%@F@?@ under certain circunstances, for

these reasons. Thus, it may be desirable to have an upper linmt of, for
exanpl e, 9, OOOInNeEEi%QHe SlEne & M en@f 7ot 11 Hf}BS R e & hel @ ud@HeaRBInosQ@0E 71 that
i's inparted. t the sane tine, Inparting a Stiffness to fastener zone
71 above suing ofifasicnardistiab.ud fantepertrpné Tlslelving betiffness bf dt ddagnbout ¢,.58aNms fragt ori | y
prevent dishin W thout intending to.be bound by .theory,. however, it is
el T eved PRATPEhe simghied B et i Dl redB erecsg el e B R ER e mmy b
unexpect edisyenSyB8S il Hidyl Ke unfesGIDbdAIsk QMapirésOlt & the el Fdn amBIMhg jectt | f f ness
of the fastener zone 71. In other words, w thout intending to be bound by

t heory, i tagdirst heldjaperadthe watrer habdgmerp prlgmabekecr sopisel olzhisomforeighihe eer he

ef fect of i e ILffness t [ .zZOon 1. QL ing or
preventi né%g‘?‘é}%i%n‘;é&nﬁ&%c%e?‘%ﬁr hsgslﬂgl,?g ?I]t(afoll EQ@%@?@%‘ { ﬁ“gt¥l 1]p5,| é‘ﬁ?lﬁ(gﬁg n be

ef f ect i veliptraasidg sAtnkSfiRme Odsichdt zoRduSetc@Fi 4l @eningahadriaf @rkeReindoene 71 has
a Stiffness of at |east about 1,500 Nm_ or 2,500 NNm or 3,500 Nn, or
4,000 N miensiy ad¢iag £ogst/s FSKBCT Rt rmayds degieddro sipradgicera ClEas@nghd
constructi [.Stid i i fo i Ln. der to
Feduce. t eI RoT Rasa 1 Rat PRk Pl EB- 20 ARERAL SE R IR RUE 0 OGP
possi bl y wnderhonitalb Byffisss ofble fahiemenesare &t thandimpartegppl i er, however, it may be
desirable that the fastener zone has a Stiffness of no nore than about 9000
Nm or 7,500 N or even 6,000 N 2 ferring again tq Figs. 3
And 4. 1 ast enent Db Ry BRRASHTAL B rae (hHOT Y Ay e

nat eri al s i) b Rek1MRIADITicRA WRAGHCHRY dﬂ?@febt R@itol WAHHOB 1h@nc§ﬁ7g blbresmadl
fastener zone 71, and nay al so extend from fastener zone 71 in an inboard
di r ect i onthepry, hoveaen dhi batieved 8yl b siBpingal/fabtergngglemean $0 avdegdaibed dige may

mat eri al ( and ve its.own Stiffness. . If internediate region 57 1S

par t ed. i RO Sl Sodhibd R SaE <ot PLSITRE A F A "t ness o

f ast ener zemel17 In othertwoddse@itgiut inbbating ftbeDotdd HyabrRfit ipedlietedriegtherhdfgand/ or
extensi bl e zone 66, this nmay have the advantages of beari n% and resisting

| ongi t udi Hescribesrabavedpigpibisethe stfedhak addimg & Bp Sinehs of fasraciyapel 1. iaigilusing®s,  and
. . | | - . . Treliboc
of “ch shi ngoi P bARET AT ). 13 FAELRER R HEEHT Bl el oo

buckl i ng/ frddugpyaion grelventqalahiabteiee gona T 1 s a Sftnsuwl adeddsibamt 1, 80 IN/mca@Pp0d m si ng
wear er confort afforded a highly-extensible, pliable panel region 56.
Thus, for N%atfph PN/IhPé?ﬁ@ng éncr @@fﬂéﬁmsgmeﬁlaerélab%qf awretﬁéwb%p,e aPng be

i mpart ed \idh@idn ik RENEMs AeRifRld 1l 063 SbedheREL WEEeAD Aldhc 2RO M AL about
1000 m or between about 300 Nm and about 750 NNm or even between about
400 N m ante fatoamet zo6OB phicaved astier suldp@asielynegindnrtdhly wr byathpeedreromdioher eof , as
wel | as panel region.56 .be i rted with any_additional Stiffness

Char act er ABTELOVREN TR e Fiad PO TShat gtk Rah s S amor brteEr  be

i n co- pendpmoNAh, o 7,500/ 8t dvoR 6 560 Nah, No. 11/895, 169. A fastening
menber may have an extensi ble zone 66 formed of a stretch |am nate that has
been activated by nono-axial stretching of the section of the |am nate

whi ch contains the lamnated-in elastoneric material |ayer 64, or a portion
thereof, in a manner described in nore detail, for exanple, in U S. Patent
No. 4,834, 741, and in published PCT applications Nos. WD 1992/015446 and
WO 1992/ 015444, which are incorporated herein by reference. In addition,
extensi bl e zone 66 may include force-focusing features such as described in

~ [ o - NN INA AN A P . -



WO 2011/ 047128PCT/ US2010/ 052623 30 i ncl udi ng zones of differing noduli are
described in, for exanple, PCT Application Nos. WO 2007/069227 and WD

2008/ 0844%0.2011/0471281 n addition to being rel atively norePpTArs201M52623
buckling/flipping, a relatively highly extensible, nore pliable materi al
may be | ess robust, and have |ess resisyance to tearing. This may becone an
i ssue, for exanple, when an applier tugs on end region 55 in order to apply

the diaper to a wearer. If th pplier tu with sufficient ral force,
mter T a1 or i RGBT S8 Py T i e Rer VT HEkET Bhs whor e

stress congeRbf ah@Rals MU rdn 55 Whi @HBRMLEcoMBBE (d N8iEADE BRERY HRMEr
shortens to an end region and/or a discontinuity in fasteni ng member
constructmmhmﬂeﬁahngmdﬁnamhe@muamettanmuﬂmmﬁdﬁm@wnrénaﬁmvemywnuneSﬁl|ab|e
portion of the fast . a rela ive artion.of

Past ent ng L SBRaRFME TR el SR biiE Sl IR s ERIRa" 71y
conpri se ampaiedRitBhn MRdr@cdiab SiMhesthacnies tadnfhexQbfnka o 8RS bR A, bigr eates a
conbi nation of the patch material and the substrate having greater

sti f f ness SteRghthamee S@tfneéﬁ?fdtaml P IESnd/a exteaibla @oneipuidis Ny bAVE B t eni ng

mb 0 I
g e

where, as retgtbnti@f:axﬂ){@«ipﬁt&gdl&ﬁht@hﬁék tb rastén@ zoi@, 71t thas lfeal&ﬁ@nbﬁf likkGhowdyof occupy a
shortened end region, _stresses may be esgﬂcrally concentrated in the
substrate &P@%@ ?@%?7%ﬁﬂwg%€ﬂﬁ@mﬂﬁﬁ@ﬂ#@ warf CBU@@WH@@imﬂ%W%ﬁﬁﬁmééges 68,
69, at fir he
nanufactuﬁ@%mﬁﬁgfgggggqo ﬂ%t %%%§§$gégﬁﬁgng§%@%%Y|g%n¥|tyf?%§ t he

sel ected @mkémgwhSﬁoThmn@r@anmw meghalntEegioy ST,edupoman thaspsSmagbght , t he

|'i kel i hood of in t and/ or ard fast zone corners
7o 73 maymited agean inctheding Siigfien S S Ao ORE e Rt OBNAEE r 2et ent ng
menber t o puivAsiBRcb0B M aRd Qdotlrras@@t/auaftvat BeBR2n ﬁ&ﬁ@@(ﬂm/ﬁ{ dnQRBoRBGh NAfuce
the l|ikelihood of such tearing, the manufacturer may form end regi on 55 of
a materi aIInt@rned@mt:gmat Yom a(pbrtlnatlerepahswlhatpanféseggméét oty heampiried vathraangt h at
|l east in th or . n several directiaons

o al ( rORhTBerabETuAS i hobEyaRIRE A SER bR At At o

manuf act upeldinay.s aalshlidaioRiSefiONei niggdsayer to end region 55 to forma

| am nate section at end region 55 having greater tensile strength in at

| east the lateral direction, or in several directions, than the material (s)
formi ng the ext\érsﬁnbltg@lmnemaﬂiatvherempibbaemﬁ Gbelgroipd ofis stebtthdarhippterihat has

strengthened end. r.egi on 15. r 0ses t.hi s desc ti.on

st engt haRddom IR e Ret b 5han BLRESFER: & eomhidel b her . means
an end regi@natédiatelR@Med ﬁat@an 1atyart§u b€ kTR MIgErddr il a dlande@ a&trikcién madeer al
direction, than the materi al ornlnabthe extensible zone). 31 nmenber

50a may haveilder esemplagn bl Pztemté\foeé 8B /iband iniblisherl Rdanslieasions Noseensi bl e
zone exte @ﬁﬁ a NEX ensi bl e
end reglogbggﬁgkkgagpggﬂ% o kggggkgggﬂ%gmﬁgﬁgrﬁng%gﬂ?hqg%verél | ayers
and may haxensitiezone 66 way ﬁlumﬂafoecelfameirng f@Rires@3ch askdeschbaady UchH Rsblghedof a
nonwoven nmaterial , and an el astqneric materijal /|ayer 64 |am nated to and/or

bet ween t KEPLREOBNOABT/ALRE by, dRefesting 6 T /. aggsiening frlertﬁr VARRRHAN ani nat e.

Sui tabl e m ng
panel 1 ot Se BLe e B ol BV IGE SRR RS R Saife Suchhg VL
copendi ng 66nBy hitehl relstnety mmt modxﬂmscmgmiolo1Lﬁd2€l@t7\/e[y219®aﬂrﬂndumh ecgame 1@rast wo
surface Ia ers 6 ng stretch d|r ctio 7 than the
ol nst oner Ptet ot PG ogon | e g eSbiragert g Srmihad g s

form ng e@s&eﬁsﬁgé Bﬁie 86 aARdocsibaaTf 72 anﬁag%% dl%&%d bR aFRnemik &aﬁapll@e

formed of only the two surface |ayers bonded together. The end
regi on 55 smysttsfbnrﬁ@ hflomeed, rblyu\al}rleglanusn@ld)lalﬁér\mBbe&na\greﬁtgr prepmfiordi ng

| ayer inb e 89 t hereb m.ng str.en ened nd re n 15

Rol nf or o1 RTATSRT et e St aeso by oSk Bl FaSh 5% bR&E 17

over | appi mglgrtatuaat LS bi e rfusrtaﬁtngtnaabarrwluﬁumﬁeaﬁtgab bk By bﬁfheofyh@lsw dth of

t he rernforcrag | ayer 61 and/or the width of the elastonmeric material |ayer

64 may be baliv tledasadetuﬁattretsmeacrme@lgl&loweﬁunalb QST pelegh 0% K@ preagsiicetly zone
84 of des%%ﬁ90$§£fﬁmmt ﬁm%%FQEQQ&#ﬂ%IE§M%¥m%%m. ed%&hﬂﬂ%qﬁ%n% 1nL&%n
exanpl e, a nonwoven i'on of “rélnforcin 1 may be used
to |npartggmﬂatemkﬂﬂeﬁmheosmmaﬁghmemnhagnheaeﬁﬂﬁ@ﬂ.D&egﬁampmsbﬁthﬁms to
end region 55, than it woul d have absent a reinforcing |ayer. The
reinforcing layer 61 may be di sposed between the surface | ayers 62, 63 and
beneath the elastoneric material |ayer as suggested in Fig. 9, or nmay be
dlsposed betmeen the surface Iayers 62 63 and above t he elastonerlc

o B . Y e Y Y S ~



WO 2011/ 047128PCT/ US2010/ 052623 32 reinforcing |l ayer 61 to el astoneric
material |ayer 64 and transitioning to the strengthened end region.

Ref erri ngvagaim4rnasFi g. 8 and Fig. 9, reinforcing | ayer PEI/Usay10062633 zed so
as to extend fromend region 55 in an inboard direction to form

strengt hened end region 155, ending onjpyhe inboard side at reinforcing

| ayer inboard edge 89. Reinforcing |ayer 61 may have a length LR along its
i nboard ed 89 ext endi bet ween first and second ngi tudi nal 'y out er nost
oreral cdgbunggnset RSN TER deProf DreShak nEATHHE T NA d cdge
75 to rei nh@nedory dndawen 2008eansh edge 89. In order to ensure an
acceptabl e | evel of consuner satisfaction with its product, the

manuf acturer may w sh to design and manufacture fasteni ng menber 50a so
that it wll sligddiipn @ bome rélgiyelmareprenco buekhag/Bippinganrelsbyay kighliy fail ure
in the material, fromtearing,.del.am.natiqgn aration. breaki.n f. bonds,
erc. For tach i RERTRER G FRLRT B 5 B el RSP Che
manuf act umher bedyherla@idid, €or axuanpite sihemarf i Nigd gn BRIBEOS 53 i@ 08des toxppPly ieor
exanple, at least 18 N, 24 N, 30 N or even 34 N of |ateral peak tension

| oad bef oreperdp p wager hiém apnliey twep vaith syllicirablaterl forgeg maisal fymiggs Rl e a
Strain ralg a0 i g BXIENL RERORFeR lrRELHEERARAM 2 FRGERHR: dhdapabout 40
seconds- 1. weakest Pocation of @ particular 'material Torning panel

regi on 56 faseyinp@entbershencanpl @, endlagivg and/sr d disvgntinudy malbdtgnigroettest di nensi on,
i.e., the point, at V\IPi.ch t he smal | est Ioggi tudi nal. _cross section of

mat eri al CEISEREoR Esulisgn fmabrart fraRdigndrpn AV ymeRsPlighln parien ¢idkedpsigning a9

(Wi t hout SyRREr afrélé}{Ve@QMff&tﬁoftfoﬁBf g fe@{eni'hghﬁﬁlg&.c !R@&nlir@f@@g; 8 lifloROME _
exanpl es such as depicted in Figs. 8 and 9, and in which a stretch [ am nate
i s acti vatsunms fdesarzbied mhoveprisiafarbef atgsrlsvhgd, wid afmed bea $ubstertal | y

weakened in the activati rocess. . T i e exanpl e . icted in Fig.
-t he- wedRekt s paftiURn biths BARERT iBerblule Ty GREFRE L HRE B Bkl andes
be al ong ngbmrsehsibe kBYE THURBARA thsREBE nBfibera & 164484 ufdef laRXRMRti6n Out board
extensi bl e zone extent line 87 - at which a conbination of

act i vat i onlopg skesahalireeron &7 i seibsseiday eonesniryte klgnghastbner powgiboaidicAgd 88di nensi on of
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a fastening member 50a having a strengthened end region 155. As shown in Fig. 9, a fastening



O her types, and nethods of nmaking, a strengthened end region, are
described in, for exanple, PCT Applications Nos. WO 2003/039426 and WO
2004/ 082946.2011/0471281 n order to nmanufacture a fasteni ng mwermhseoloavions t he
features described herein, a nenber having the shape and di nensi ons shown
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including first surface |ayer 62, elastomeric material 1ayer 64, second
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(between fhagbeReieerd the @Héjorr @b @lirﬁal’c@ lafiés 5?,-!53,&0 @k a stretch laminate. Su1table
examples of stretch laminates and elastomeric films for forming panel region 56 and/or
extensible zone 66 include those described in copending U.S. Published Application No. US
2007/0293111. The one or two surface layers 62, 63 may be wider along stretch direction 67
than the elastomeric material layer 64, and may be bonded together in regions forming end region
55 and inboard zone 83. The inboard zone 83 may be formed of only the two surface layers 62,
63 bonded together. The end region 55 may be reinforced by a reinforcing layer 61 having
reinforcing layer inboard edge 89, thereby forming strengthened end region 155. Reinforcing
layer 61 may be disposed in an overlapping zone 84, in overlapping relationship with elastomeric
material layer 64. The width of the reinforcing layer 61 and/or the width of the elastomeric
material layer 64 may be adjusted so that their edges overlap to form an overlapping zone 84 of
desired width. The reinforcing layer 61 may be formed of, for example, a nonwoven material.
Inclusion of reinforcing layer 61 may be used to impart greater tensile strength in at least the
lateral direction, to end region 535, than it would have absent a reinforcing layer. The reinforcing
layer 61 may be disposed between the surface layers 62, 63 and beneath the elastomeric material
layer as suggested in Fig. 9, or may be disposed between the surface layers 62, 63 and above the
elastomeric material layer, or on the outside surface of either of surface layers 62, 63. In another
example (not shown), strengthened end region 155 may comprise one layer, or a plurality of
layers of material forming a laminate, that is discrete from material forming panel region 56,
bonded at its inboard edge to the outboard edge of an adjoining material forming panel region 56
and/or extensible zone 66, or component thereof. A fastener 70 may be affixed to an outside
surface of strengthened end region 155. Fastener 70, and layers 61, 62, 63 and 64 may be
laminated together in a laminate structure, by any suitable adhesive and/or other bonding
laminating technique(s). Reinforcing layer 61 and/or strengthened end region 155 may be
formed of materials selected so as to impart, or contribute to imparting, a desired amount of

Stiffness to fastener zone 71 and/or intermediate region 57, as described above.

In the example depicted in Fig. 9, the extensible zone 66 may be narrower in width than
the elastomeric material layer 64, and end at a location inboard of the overlapping zone 84,

providing a relatively inelastic portion including overlapping zone 84, for anchoring the



hot nelt adhesive, BOSTIK 112988F01, avail able from Bosti k, M ddl eton, NMA
applied at about 150 gsm (grans per square neter) Reinforcing Layer 61 40
gsm nonolageniigpartiond pol ypr opyl ene nonwoven, PRO VEB, pavaist@blos262s om
Rhei ni sche Kunst st of fwerke, G onau Germany Adhesive (between reinforcing
layer 61 and first surface layer 62) haot nmelt adhesive, BOSTIK 112511,

avail able from Bosti k, Mddleton, MA applied at about 40 gsm First Surface

Layer 62 31 gsm hi gh_el opgati on carded (HEC 0i nt - bonded nonwgven, FPN
555D avai FABPE e i B BERORe TR0 Ru e R RO B tBaPaaEn o 1 st
surface | g 62 and el astoneric nmaterial |ayer 64) hot nelt adhesive,

BOSTI K 112511, available from Bostik, Mddleton, MA applied at about 10

gsm
Referring again to Fig. 8 and Fig. 9, reinforcing layer 61 may be sized so as to extend

from end region 55 in an inboard direction to form strengthened end region 155, ending on the
inboard side at reinforcing layer inboard edge 89. Reinforcing layer 61 may have a length LR
along its inboard edge 89 extending between first and second longitudinally outermost lateral
edges 68, 69, and a width WR from the fastener zone outboard edge 75 to reinforcing layer

inboard edge §9.

In order to ensure an acceptable level of consumer satisfaction with its product, the
manufacturer may wish to design and manufacture fastening member 50a so that it will sustain a
particular lateral tension load before any failure in the material from tearing,
delamination/separation, breaking of bonds, etc. For fastening members of the type that may be
used on diapers, the manufacturer may require and design fastening members to sustain, for
example, at least 18 N, 24 N, 30 N or even 34 N of lateral peak tension load before failing, when
pulled at a speed sufficient to accomplish a strain rate in the extensible zone of between about 5
seconds™ to about 40 seconds™. The weakest location of a particular material forming panel
region 56 may be, for example, along its longitudinally shortest dimension, i.e., the point at
which the smallest longitudinal cross section of material is subject to the stress required to
sustain the lateral load (without support from any stiffening or reinforcing layer). In some
examples such as depicted in Figs. 8 and 9, and in which a stretch laminate is activated as
described above, surface layers 62, 63 may be laterally weakened in the activation process.
Thus, in the example depicted in Fig. 8, the weakest portion of fastening member 50a might in
some circumstances be along reinforcing layer inboard edge 89, or along, for example, outboard
extensible zone extent line 87 — at which a combination of activation-weakened material and
relatively small longitudinal dimension of extensible zone 66 exists. Accordingly, when a
strengthened end region 155 of a fastening member 50a having a layered construction as depicted
in Fig. 9, is desirably sized, failure of materials forming the fastening member 50a under lateral
loading might be expected to occur, on average, at a location proximate to the strengthened end
region/reinforcing layer inboard edge, rather than elsewhere on the fastening member. It will be
appreciated that a width for a reinforcing layer 61 or a strengthened end region 155 that
substantially exceeds this desirably-sized value may compromise the extensibility of the

fastening member, reduce the width of the extensible zone, or may be unneeded to provide the



El astomeric Material Layer 64 62 gsm styrene-butane-styrene film SOLASTIC,
avai l abl e from Nordenia International AG G onau, Gernmany Adhesive (between
el ast omrerwo 20atoarizal | ayer 64 and second surface | ayer @8x/useaiomedor3

adhesi ve, BOSTIK 112511, available from Bosti k, M ddleton, MA applied at
about 10 gsm Second Surface Layer 63 3%sgsm hi gh el ongation carded (HEC),
poi nt - bonded nonwoven, FPN 332D avail abPe from Fi berweb, Sinpsonville, SC

Many variations.in specific materials and constructij.on approaches.may be
Used 1o adHiuBvRde SEEEh, ] (F HigBeCedy maErgkea: Velber Sihdga Ve iner ei n.
Q her  exaRRLemapincfietkd 1Ak:BhR0dr GANS LAE b 1871 3RRHERGIRSInRL&IIROMIAD U. S.
Publ i shed Applitcation Nos. 2007/0143972 and 2007/0157441. Exanpl es of

approaches for rendering the extensi ble zone extensible are WO
2011/ 047128PCTThys20 tig/eggmges3lepicted in Fig. 8 and Fig. 9, reinforcing layer 61 may be sized so

as to have an affixed width WR overlapping and affixed to other layer(s) in overlapping zone 84,
and so that its affixed inboard edge 89 (and thus, the inboard edge of strengthened end region
155) lies along a line at which the affixed length along inboard edge 89 is of a length LR that is
from about 66 percent to about 80 percent, or from about 69 percent to about 77 percent, or even
from about 71 percent to about 75 percent, of the length L of the fastening member along
junction line 51. Without intending to be bound by theory, it is believed that a reinforcing
layer/strengthened end region sized within one or more of these ranges desirably bears and/or
reduces stress concentrations about the fastener zone when the fastening member is under lateral
tension load, and achieves a satisfactory balance between minimizing the likelihood that the
fastening member will tear under lateral loading in an amount less that its intended design
provides, while at the same time minimizing added material costs resulting from inclusion of a

strengthened end region.

Other types, and methods of making, a strengthened end region, are described in, for

example, PCT Applications Nos. WO 2003/039426 and WO 2004/082918.

In order to manufacture a fastening member having the features described herein, a
member having the shape and dimensions shown in Fig. 10A might be cut from a suitable
combination laminate, having the layers shown in Fig. 10B. All numerical values shown in Fig.
10A are in millimeters. (The drawing is not to scale.) In cross section the exemplary fastening
member may have the general layered configuration depicted in Fig, 10B. The laminate
assembly from which the fastening ear might be cut, including first surface layer 62, elastomeric
material layer 64, second surface layer 63 and reinforcing layer 61 might be formed of materials

as follows:
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N'm fixture. All testing is performed in a conditioned room maintained at about 23 C + 2 C and about

50% + 2% relative humidity. Herein, width and length of the test specimen are a lateral width
and longitudinal length using the directional conventions corresponding to the fastening member

from which the specimen is cut, as “lateral width” and “longitudinal length” are defined herein.

Components of the plunger 2100 are made of a light weight material such as aluminum to
maximize the available load cell capacity. The shaft 2101 is machined to fit the tensile tester and
has a locking collar 2102 to stabilize the plunger and maintain alignment orthogonal to base
support platforms 2204. The blade 2103, is 115 mm long 2108 by 65mm high 2107 by 3.25 mm
wide 2109, and has a material contact edge with a continuous radius of 1.625 mm. The bracket
2104 is fitted with set screws 2105 that are used to level the blade and a main set screw 2106 to

firmly hold it in place after adjustment.

The bottom fixture 2200 is attached to the tensile tester with the shaft 2201 and locking
collar 2202. Two movable support platforms 2204 are mounted on a rail 2203. Each test surface
2205 is 85 mm wide 2206 by 115 mm long (into plane of drawing) and made of polished
stainless steel so as to have a minimal coefficient of friction. Each platform has a digital position
monitor 2208 which reads the individual platform positions, and set screws 2207 to lock their
position after adjustment. The two platforms 2204 are square at the gap edge and the plate edges
should be parallel front to back. The two platforms form a gap 2209 with an adjustable gap
width 2210.



37 EXTENSI BI LI TY TEST Extensibility of the fastening nenber is
nmeasured using a constant rate of extension tensile tester with conputer
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the mdpoint is at 1/2 of LFP
a 13 mm-wide test specimen, use the full width that is available.

Examine the specimen for any exposed adhesive and deactivate any exposed adhesive by
applying baby powder to it as necessary. Place the specimen flat onto the surface of the support
platform 2204 over the gap 2209 with the fastener facing upward. If the particular specimen
does not contain a fastener (for example, a specimen cut from the intermediate region), orient the
specimen such that the fastener side is facing up. Center the specimen across the gap; its length
should be parallel to the gap width 2210 and its width should be perpendicular to the gap width

2210. Zero the load cell; start the tensile tester and the data acquisition.

Program the software to calculate the maximum peak bending force (N) and
Stiffness (N/m) from the constructed force (N) verses extension (m) curve. Stiffness is
calculated as the slope of the bending force/extension curve for the linear region of the curve (see
Fig. 14), using a minimum line segment of at least 25% of the total peak bending force to
calculate the slope. If the width of the element is not 13 mm, normalize the actual width to 13

mm as follows:
Stffness acual wiam) = [Stiffnessgs mm) / 13 mm] X actual width (mm)
peak bending forceaeyal wiatn) = [peak bending force 13 ) / 13 mm] X actual width (mm)

Report peak bending force to the nearest 0.1 N and the Stiffness to the Nearest 0.1 N/m.
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5. set t nadtdiret P el Bl oieipoineRARabbE e RRSIRE G5 PR | 020

m n/ m nut gongeli e lch@h bs Gdinad Rirei PEEMUIBDEYebined atklbRs L3 €AY hand dout! ni ti ate
the test such that the tensile tester's clanp extends the specinen at the

defi ned r abe *ivd redmive hygidigp for d bpwelpiigit@tegiingat a file. Cal cul ate the Results:

Prepare fastening member for testing as follows:

1. If the fastening member is attached to an article, cut it free from the article at a location
sufficiently inboard of the junction line that a tensile tester’s grip can sufficiently grasp

the specimen for the testing,

o

Identify the junction line (51 as described in examples herein) and mark a line on the
fastening member coincident with the junction line (for example using a fine point pen,
such as a fine point Sharpie).

3. Identify the fastening zone inboard extent (88 as described in examples herein) and mark
a line on the fastening member coincident with the fastening zone inboard extent (for
example using a fine point pen, such as a fine point Sharpie).

4. Lay the fastening member on a substantially flat, horizontal surface and measure width
WS as described herein, with no lateral tension force applied to the fastening member.

5. Measure lengths LFP and LEP (as described in examples herein) to the nearest 1 mm,
with a steel ruler traceable to NIST,

6. Along fastener zone inboard extent, mark the fastener zone longitudinal midpoint

(measure length LEP (as described in examples), the midpoint is at %2 of LEP.

Test the specimen:

1. Insert the outboard end of the fastening member into the upper clamp in the tensile tester
such that the clamp is centered in the tensile tester fixture, the clamp width is at least as
wide as the length dimension LEP of the fastening member, the face of the clamp (once it

grips the specimen) is aligned with the fastener zone inboard extent 88 to within 1 mm,



1. Determine fromthe data the overall extensibility under |oad at 8N,
calcul ated as 100% X [Di stance Extended from Zero-point at 8N load / W5
(at no | avenrali/wensi on |l oad)]. 2. Determ ne fromthe datraTtuseoiensmasi bility
under | oad per fastener zone length at 2.1 NNcm LFP, cal cul ated as 100% X

[ Di stance Extended from Zero-point at 1 NcmLFP |oad! W5 (at no | ateral
tension load)1l, where 2.1 NcmLFP |load = 2.1 N per centineter |ength of

LFP, for exanple, if LFP is 3 cm load of 2.1 NcmLFP = 6.3 N.. W)

5011/ 047158 PCHCS BRI 66 ey fOpr Sa3e X B SR e g het8hoi nt
at 1.0 N cm LER thoagthp, Wai hetindkngedbiiah oft BOSLOAnd QaHddr hatth &t&y dothMrgm LFP
load = 1.0 N per centineter length of LEP, for exanple, if LEE’ Is 6 cm

| oad of 1.0 N emUrpPpperglagipN. DI MENSI ON METHODS

2. Insert the inner end of the fastening member into the lower clamp in the tensile tester.
The lower clamp width is chosen such that no portion of the fastening member extends
beyond the width of the clamp. The face of the clamp (once it grips the specimen) is
aligned with the junction line to within 1 mm, and the specimen is oriented such that if a
lateral line were drawn from the fastener zone longitudinal midpoint, it would extend
vertically and align with the center of the fixture holding the lower clamp.

3. Extend the jaws of the tensile tester such that the distance between the face of the upper
clamp and face of the lower clamp is equal to WS. Set gage length equal to WS.

4. Zero the crosshead location and load.

5. Set the tensile tester to extend the specimen at a rate of 254 mm/minute and collect data at
a frequency of at least 100 hz.

6. Initiate the test such that the tensile tester’s clamp extends the specimen at the defined

rate and data is collected into a data file.
Calculate the Results:
1. Determine from the data the overall extensibility under load at 8N, calculated as

100% X [Distance Extended from Zero-point at 8N load / WS (at no lateral tension
load)].

2. Determine from the data the extensibility under load per fastener zone length at 2.1

N/cm-LFP, calculated as

100% X [Distance Extended from Zero-point at 2.1 N/em-LEP load / WS (at no lateral

tension load)],

where 2.1 N/cm-LEFP load = 2.1 N per centimeter length of LEP, for example, if
LEP is 3 cm, load of 2.1 N/cm-LFP = 6.3 N.

3. Determine from the data the extensibility under load per extensible zone length at 1.0

N/cm-LEP, calculated as



Various dinensions and ratios thereof are specified herein. Each di nension

is measured according to the followng nethod. Al testing is perforned in

a condi tiwoediwv@orsnai nt ai ned at about 23 C 2 C and abeot/i500/02%23 el ati ve
hum dity. Herein, width and I ength of the specinen are a |ateral w dth and

| ongi tudinal length as defined herein. ;Brecondition specinens at about 23 C
2 C and about 50% 2% relative humdity for 2 hours prior to testing.

Prepare fastenj er for testing as follows: 1 fastener on a
cubstanti atly 1ok XTGHnsomseg i Ze8 ot v bt NS e 3R e dod
reference |inegdi& 6Pl e the nmeasurenent (such as the junction line, LO
L25, L75, L100, etc.) (for exanple using a fine point pen, such as a fine
poi nt Sharpie). 3. Measure each needed di nension to the nearest 1 nm using
a steel ruler tracedisteel.Q N/cNHSP lodd = CaINcpelr agn@matey lengle dEICER, &dricesmds iff ol | ows:
Ratio = 100% X [ First .Measure t / Second asurenent]. For exanple, the
ratio of the |engtH flsh%%%ﬁﬂrwcm- CE%I_O@B/EI 100% X [Length of Line L25 /
Length of Line L100]. VERTICAL PULL TEST This test is designed to
measur e t hgniRISEeN MigRhggenent as a function of force (and vice versa),
and/ or work necessary to separate a sanple of a hooks fastener conponent
from engagenent wth a | oops conponent, which conponents may be used to

f orm a hook- andadicae pinfeasbBahd gitisy HERN arsipedifi@ishetdit, EThch Oiridbsi@Nis weasuaddl e
articles, including but not limted to many kinds of disposable diapers, In
sone i nst AFFOEKENE o e [plyyae weihprb ndhiestipgys tseforped ig a pendyioned ropm tisentHepdait er
material s I - AddoS -arip.cl e | ature of

t he outer aﬁi‘}%ggflleglafgklgdn%o?ts%?uf i%%ﬁ%ﬁp%%ggog%%’g Fhls délrg(ﬁ;%gﬁlg)m ace that is
ef f ecti velspecemgageslbiem] widithand (dm@okdinat tmphneddfined hergn obiectaditioe sigteisicnea

attachment 40 Test Sanpl e Preparatjon
about 23 C +2 6 anda arggut 50% + E‘% rgative humidity for 2 hours prior to testing.

Prepare fastening member for testing as follows:

1. Lay the fastener on a substantially flat, horizontal surface.

(S

Identify and mark any needed reference lines to enable the measurement (such as the

junction line, 1.0, .25, 175, L.100, etc.) (for example using a fine point pen, such as a

fine point Sharpie).

3. Measure each needed dimension to the nearest 1 mm using a steel ruler traceable to
NIST.

4. Calculate any needed ratios as follows: Ratio = 100% X [First Measurement / Second

Measurement]. For example, the ratio of the length of 1.25 relative to .100 = 100% X

[Length of Line 1.25 / Length of Line L.100].

VERTICAL PULL TEST

This test is designed to measure the force, displacement as a function of force (and vice
versa), and/or work necessary to separate a sample of a hooks fastener component from
engagement with a loops component, which components may be used to form a hook-and-loop
fastening system, such as often found on wearable articles, including but not limited to many
kinds of disposable diapers. In some instances, the loops component may be the same as
surrounding outer materials on the article; in some wearable article designs the nature of the
outer material alone is sufficient to provide a fibrous surface that is effectively engageable with a

hooks component, to provide the desired attachment,



Prepare hooks fastener and | anding zone material sanples for testing as
follows: Landing Zone Material 1. Identify the |anding zone portion of the
out er surweceliafs7t2Be article. (For illustrative exanpl e PCTaAS2¢H0M52625B,

| andi ng zone 22.) a) If the landing zone portion is forned of a |ayer of
material |am nated over an underlying lgyer, remove the |anding zone
material without damaging it. Use a freeze spray as necessary to weaken
bondi ng b a% | ami nati.ng adhesives, to facilitate separation of the

| andi ng zéﬁ%—éﬁ@é&#&@ﬁ@ﬂtz material") fromthe underlying layer. b) If the
| ayer form ng the | anding zone cannot be separated fromthe underlying

mat er al wit hoﬁ%pﬂ@ﬁ%% ﬁgteﬁe%ancplﬁndiﬁg Eo!ﬂg laféﬁﬁ's lgsqialete%tﬁl f?foﬂg\gs:Of materi al
that is the sanme as surroundi ng material out si t he aﬁélng zone, cut out
a portion of the material of a size sufficient to provide the sanples

requi red by theaginepenbeheral To t he extent possi bl e without damage, renove
any wai st feature or core material that is beneath the | anding zone to
reduce bul k created by layers. The renmaining material will be the renoved

| andi ng zone nht édanaly te laligpzoae peglion of U outeg yurfageofi the srtieler (Haf illpstegtivion a
tabl e, | oops side down. i.ne.the ordinary direction of pull by the
fastening nenber%gﬁmﬁﬂgwﬁgégﬁﬁgm¥%%%%&%%%}the article is in use. Using a
permanent felt-tip marker (such as a SHARPIE) and a ruler, draw
substantial |y st LAIIGMRE |A0HEYehe POrbR R [befncdBE £1ah@ of nlaRehIa@hinfled §heaPr di nary
direction of pull on the |anding zone, in several |ocations about the
material . (If thendeelsingiiyer, samove the linding zefleapaserial whhant ddmagagiilo/so fieezbe

per pendi cul ar to_and pointing a fromithe lLongltudinal axis.of the

i aper: Usi ng t he G VEr i ® s RN dph Rl SO R R B BBty e ne
article) line thrgaghot SRhCRMIBT 0@t malRBall(A Zmberidlalfronamdusticaying Byear al
arrows on the material substantially perpendicular to the Iine and pointing
away fromit, on either side of the line.) (For illustrative exanple, see
Fig. 15C, LZ nat & ilathe Rger, foinpngyibe ladiling rork icarmopiize paaatedom e einderl3ing Pr epar e

doubl e-side tape to jpin t LZ materjal . to the fixture.as fqgll - Join
the adnesi ve of adegymEyhoubfirafl @it RnhBnd 4% 5 PR SRR L e of
strip of 3M 41 9&8fsResdinginantesdl duisidkapeliigroh@tifoat dputireorsieded tape

| am nate. (In the event either or both of these products are not avail able
at the time of t Heteriakel a sigsl{igipnd i prpyiditie sanaplesgemquirpdhathe sters bsloierle t he
sanple to the underl yi r.esi ] i i , as
descri bed beIomL%%ﬁé%gggéﬁﬁégﬁﬁﬁggﬁ&?eﬁghﬁﬁvﬂyh@ﬂ%?%%%%gghgg%%ﬁgygﬁﬁe t ape
flat on a tabl e, bechih thdiendsd bbb rdduvanisflie creethigsluyess. Sihd eennindaaeng t he

rel ease backing to expose the adhesive of the 3M 1524 Transfer Adhesive.
Gently lay the LYk ®¢removed Bppng wngmaghal (det Baierd Jexposed adhesi ve
surface of the doubl e-sided tape | am nate. Apply substantially even
pressure to t rial. i i t LVE: face, using
a pressure ofhgbgé¥ﬁggﬁﬁ#%%ﬁﬁH%%&E%%ﬁigﬁ roﬁ?ﬁ%?éhﬁgﬁgﬁf&'égwﬁ a flat

bott om surface ndjrednen usgd)by (Hefestdnngradisticr an ths hmding zdre whpplheatlicteds inhe t ape
evenly to avoid form ng bubbles or winkles. If bubbles or winkles having
a di nensi on of grEatlSHEAPSHNREYde!-ap Masker{suchys ypHARPIR Ands wlerghaved, do not
use the porti on(shpagit @gaigmtaﬁbml% B R ira g AR SIS Rirkon bEST | NO.
5. Cut substantially rectangul ar sanpfes of the LZ material/tape Panlnate
at | east about 5@uiBomiin andiap zéreaiatserabd lvcatRds avopt the thtetidie (I thomteenablsi des

E;bggﬁgf Iegl_ 'y para%fcieeé a g\falge?, tﬁi? 8irgclti(r)ne \():v1 fboe%elgp];n(}ichu?ar?or arn% pointirTgha?v?aey f},gn{t e be the

longitudinal axis of the diaper: Using the marker and a ruler, draw a longitudinal
(relative the article) line through the center of the 1.Z material, and draw several
arrows on the material substantially perpendicular to the line and pointing away from
it, on either side of the line.) (For illustrative example, see Fig. 15C, LZ material 22a,

longitudinal line 22b, arrows 22c.)

3. Prepare double-side tape to join the L.Z material to the fixture as follows: Join the

adhesive side of 3M 1524 Transfer Adhesive to the adhesive side of a strip of 3M



Hook Material 1. Renove the hook patch (illustrative exanple of hook patch
70a shown in Fig. 15A) fromthe fastening nenber w thout damagi ng the hook
pat ch. Uswoaofwmere spray as necessary to weaken bondi ngChyusamy/obmns nat i ng
adhesives, to facilitate separation of the hook patch fromthe underlying
layer. If it is not possible to renmove he hook patch fromthe underlying
| ayer without damaging it, then sinply cut around its outer edges to sever

it fromthe remaipj rtions.of the fastening.penber. La he separ at ed
hook patch on a tﬁﬁﬁ@ﬁ%@%@% 1 Trge dm 2 .ulbgfsé%gfaé’e ‘Eﬂt%-(ir\ t_g‘ée‘fe t_pe to
join the LZ matekjg of Qi H&ndst Eltogﬁ&s ASndtaldiaMe ac tlofifle bNge AGNRSIWRnST de of
3M 1524 Transfer Adhesive to the adhesive side of a strip of 3M 9589 Doubl e

Coat ed Fi | m Tape ptagudtesy snilaciend tiridbers ihdeample peth¢ enderipingsurfa¢annt isisevent ei t her
or both of these products are not available at the t.i of the test,
oquivalent w0 200t ouT R DL eSS B IR surt i cient to
adhere the sanple to the underlying surface and resist delamnation in the

test, as descri bedy pglhRParcMBYbRSIRUBR Hal S £E61, vAh h@YMU1BE1 PagREr ed _
doubl e-si de tape fYat on a table, wth the 3M 1524 Transfer Adhesive side

up. Renove the r éldbesse shlaoki Rgnows texplosse badkangdol brapwbatbe athesiveeof M 3M24

T f Adhesi .y Jay.the hoak h, .h I. h
exposed adnoss ve St ARe s Gt B0 dRE RasyiGir Brafiegp oF

substantial |y evemdiessfatEofttR: ddiBle RRIBK tap@tafihated A@ﬁg%ﬁbsitelntiﬁgﬁzivaﬁﬁreisﬁh@
adhesi ve surface, using a pressure of about 75 g/c 10% (an appropriate
wei ght havi ng a fi¢ &e LEotatesis) © prepsic agaimaythp edhggeaprfacphesinggarespee ehabsiioul d be
applied to the tg \'4 A [ ] NQ: r i bubbl es
o Pur i nid o5 havi g Lot uBhRHge ol g P SRRl Bl 20 o
are fornmed, do ndhe UZenatdnial ol bompdidd ek teg:vorilphl ©6iddsmivg bukblesori N any

sanples for testing, 4. Cut one qr, _nore substantially rectangul ar sanpl es
(size of hook pateRklserthPehbics gy wipldehhapas pdigenyion fiyrdashdap baUhA e 13 nm by

25 mm  0.25 mm W &:h..t i toal !
direction of pul Iamo(?&tcﬁ&ﬁ%%%h%g? %E&\?\lﬁ%&éF(%a%?aib?l%n)%)bﬂﬁs)%é.s%r@ég%\nﬁlapy be the
Hook Sanpl es. samplSdopkesgof respective | anding zone material and hook
mat eri al that have not been cut from fini shed nmanufactured wearable
articles, but rather, taken from supplies of such materials prior to

manuf act ure of >-alf whaanialurreiasuir sputied! hy 14 malrrirdians lapinaig ot feasieheat set
forth above. The sfat,Gr h?éﬁea%tkﬁ%gﬁt%%n,%ﬂhetﬂéﬁl rt&@%ﬁg%%staﬁgﬁ{, gm&l §Rn tpe
ey wou ap shed product, 1.e., with

orientation in which t pear I n a fini ,
shorter sides of dirbieion eStpeatowse Theetvahbathat.Zsamplees parallel with the

direction of pull of the hooks against the | oops. Test Equi pnent
Hook Material

1. Remove the hook patch (illustrative example of hook patch 70a shown in Fig. 15A)
from the fastening member without damaging the hook patch. Use a freeze spray as
necessary to weaken bonding by any laminating adhesives, to facilitate separation of
the hook patch from the underlying layer. If it is not possible to remove the hook
patch from the underlying layer without damaging it, then simply cut around its outer
edges to sever it from the remaining portions of the fastening member. Lay the

separated hook patch on a table, hooks facing down.

2. Prepare double-side tape to join the [.Z material to the fixture as follows: Join the
adhesive side of 3M 1524 Transfer Adhesive to the adhesive side of a strip of 3M
9589 Double Coated Film Tape to form a double-sided tape laminate. (In the event

either or both of these products are not available at the time of the test, equivalent



A constant rate of extension tensile tester with conputer interface (such
as a MIS SYNERG E 200 tensile tester, controlled with TestWrks 4 software,
as avai | avbeofwam2bMMTS Systens Corp., Eden Prairie, M nnesotis20i0nsmsest abl e
equivalent), fitted with an appropriate load cell is used for this test.
The | oad cell should be selected to be,perated within 10% and 90% of its
stated maxi num |l oad. The tensile tester is set up such that when the

crosshead noves do d .and conpresses sanp| es, .ne i ve force reading
is generated to ip%‘\gggﬁlfg%%@e%g?r& © 5a eto_t eundﬁ@fm% Ce_taélgt“fms_fv\o cust om
fixtures nust be jiaRmaGaHifthe 3efa8hdsbiBd bOow! Gay tkBAvsttdd@)f i rst fixture 503
i ncludes a rectangul ar foot 520 that attaches to the load cell of the

tester, and has a downward-facing planar surface 522 orthogonal to the path
of travel of thelaytsphpadd dabiesidvhamelaaoHowkls, vidnpd &Vi1$24 Gralxderaf f i xed. The

second fixture 504 attaches o the bottom stationar unt of the tensile
tester, and consi‘%d%l‘lsglv@fsmﬁuB'aé%m@’féheaFﬁlﬁasﬁb%%ﬂ‘@ﬁ%?’ﬂ’-‘)%ﬁ: f YRy (glﬂi‘ecﬁl\ﬁg pl at e

510 having an upyssrfAGNANBIRN Rk SUES BE SolrhiArihRARRAD. bl e RRLD Of

travel of the crosshead, onto whichthe LZ Sanple is to be affixed. Thus,
when the test is afesiveosuriac ofttheeddublopiled fagelandnateh é\pply sEastantidlyi eyeropresmeed

facing and paralle 0, t hooks si.de of the Hooks Sanple. il
Fofering oo e ishBE e TR i B bt SR e SREP v bl f oo
520 affixed to aghui"trabheaMBipripring viawl BRing UG BfoRNuRR May FBURKI. Nthes haf t
528 adapted to mount to the load cell as affixed to the novable crosshead
of the tensile t&sekaraichishondd baapplind thedtpgryenbng aved faimag dubblesor shisklas. and
has a | ocki ng col . er .. i h i eg to the
nount of the Ioa(.llﬂ b?ie)P]?s,zgrlvg%: |EB%%%%&Q%% q?greﬁtﬁﬁiﬁéenda%égtaéllﬁn%lﬁg ed%n?)[g)ﬁt, to
i mMmobi | ize fixtune (bddsdeatvt teatie foh@ngibdatieebimbBRs beniklks ivsidylagpleafort o t he
travel axis. The foot 520 is forned of alum numw th a downwar d-faci ng,

pl anar, brushed- 14##&h surface 522 orthogonal to the path of travel of the
crosshead. Downward-facing surface 522 nust be of sufficient |length and
width to accep I.ret - shor, ' extending in
a left-right d%’r tg(gl ?n%n%? mz(i)ﬁedg)6 lr)rs(lﬁétsnttlQ‘IE)YeI_}(8 é{gﬁgﬁg%ﬂpﬁ% I(%}Zr}coéfh@g(rpégﬂﬁgr%gﬁh@he axi s
of upper nounti ngrosBd hookBich/tape lamiReS i bY 28 onf @25 nlibAvith théBoritthe | ower
fixture 504 consists of a base 513, havi ngf two vertical plates 514 and 515
affixed at each &Wgs suppanspbeparadls] e disicEpingipuB pbthe beok natsh phaBrOT&RATE NG} d
Act uat or Ext ende i ot e, Part No. 9719K112, MMaster
Carr, Atlanta, Gglts)éfgq”lfhgse-mg?gghggitoggFlémlgésgi valent) is nmounted on the left
vertical plate 514, with its plunger 517 extending to the right and
protrudi ng t hr dnglesaf Repetivalamlimt Andhdieridl Aed ok enatesial (BAtGEveaidOb@h clito per mi t
free left-right novenent of plunger 517. A mcroneter 518 (M croneter Head,

El ect r oni éropylgushed mangdaetyrpdheearabligriichasgt o s fipwsepnkies ofrsuchaienalip.
74477589, j , ihle Y, - {

equi val ent |qg %%t%ﬂg%é%rﬁ@%g!:% bge :}léfépgﬂglri %nl ca Wﬁﬁ sglﬁgargol@?t S\?\nﬁtb{%@%()ge'sgendl e
519 ext endiangiak chdultebel ceibntedund cpr atordidp nght biictaghn @ Wwiadhahéywqlldipped1iba t he
hole is large enough to permt free Jeft-rjght novenent of t spindl e 519.
The sol en -ghish HH?FE‘gtr 1ﬁsﬂﬁbﬁli‘an‘irﬁlélewfé?eofﬁﬂ’f’@l”%§?§F31‘1&‘F1%f Ss@@ewaéalgﬁ%f Whtial Iy
coaxi al . 'ﬁ[}@ctigﬁlgpplﬁj&tﬂeqlogﬁsfa%giﬁsqtﬁe% ¢Sui tabl e nounting device that

i ncl udes | ower nounting shaft 529, adapted to nount to the stationary nount
of the tester. Lower nounting shaft 529 is threaded as shown, and has a

| ocki ng col | ar T&2Bquipen | ower nounting shaft 529 is nmounted to the
stationary nmount of the 44 tester, |locking collar 526 is turned agai nst
the stationary nount to imobilize the base 513 relative the stationary
nount of the t&sprstant BigcHh extppgionitgnsijg eyervaleompaienipiedpsr(srchas HM e

stati onar ' [ 1E: ath of
travel of BSt e c%rlgszg té"g"gle utregggﬁ{(’?%%@%ﬂwgrk?;‘i(’fﬁ%aﬁ?ggﬁ{ag‘} le;ﬁosqt‘ IR(F;EISIEI)Q pl ate
510 has amystarheQorpl, EdalPraise, Miomsota,ao auiebk equitdent) hEttgioridnmi agpmppritngesd 517.
Sliding plate 510 is affixed to IEI ate guide 512, which has a horizontal,

| ef t - ri ghtoelt s 384 oGl o e Fa erThshiahid OR sqlecicddo i anesraggdivaen Ki ang28% 4 al | ow

free |eft &gl ARYRMEN:. Ml ibhsDOwesbdhid gﬁéﬂeh tMBHAdNGR! crisidid nfol&t | ng pl ate
gui de 512 and guide rail 523 are acquired from MMaster-Carr, Atlanta,

Georgi a, Rawbwdxd andRSBPKIses Fangllona Rigative-iBearchdigg Ggembeatdl tookl)cateand Part No.

9880K13 (Frelon.Plain-Bearing Rail).) Quide rail 523 is affixed to
base 513. “APESE8nsequence of this configuration, plate guide 512, and
correspondingly, sliding plate 510, may nove in a horizontal, left-right

direction relative base 513, in response to activation of solenoid 516.
Ri ghtward novenent of sliding plate 510 is limted by the distal end of
m croneter spindle 519, which sliding plate 510 abuts in the rightwardnost

) Y S o, AN " e ., 1 . rr



Quide rail 523 term nates at standoff 525, which also is affixed to base
513. Standoff 525 holds two recessed springs 524 that apply a sufficient
force agavoxvitdaei2pl at e gui de 512 to push the sanpl e pl aCe/Br@os26abutti ng
relationship with the distal end of mcroneter spindle 519 when sol enoi d
516 is not activated. Once activated, §L§I enoid 516 pulls the sliding plate
510 toward the Ieft until plate guide 512 stops agai nst standoff 525.

An al um num s | at e havi pl a f| ni d-f aci ng
Surface 511+ orris Ruabnste e upuRracwgrednEdernidige JPATE 51
Upwar d- f agixpge anif@eRs §§e&aﬁ§ﬁ% 0% 50 th 4fhdnd 8 We 16LNB1 Br @OR s, Sidhat @ accept
the entirety of an LZ Sanple, shorter side extending in a left-right

di r ect i on dowmuerdalasingipaneisorfecarie? afthogorsd tv the path elbitwel of e cepgshsadopnih oihesh

Upper 11 xEuPaksR e o TSR D B B et B e

mount i ng shak tenfiRBe @t chnl QUYRIs(s"HD W Bisk 303 @ia@fsbleﬁa@ a@lvate8 HIRBikNAte 810 Baviagaxi al ,
i.e., are aligned along the direction of Q Iaof t he crosshead. The
Rat

fixtures &RBPvohfacygmiaaasydrcehhorthgser g pidrayet oSHwsroegheat anp woiser | y
pl aced th i r rrgﬁe ., the
JeomEt i C%Igg]%n a%{slﬁie %ﬂ) eeaﬁf?xggl i Efrl]&éuﬁﬁenem teéterkzﬁ ?tlfo}n?e}(a' t‘ﬁglole s1&e%ﬂh% |8/4

subst ant i dkinyle & dr'gﬂtedifaemgand/@rraﬂiebtal thakdoks vibkeot thdidodkaSmhgs. ar e engaged
prior to being offset by a Shear D splacenent. The fixtures should be

adapted such that, when installed on the tester, downward surface 522 on
upper fixture SibBrefninsuplier B4 diefunpe Biure YB copiy offairsqapeeagion P alfised al | el
to each o I t t

P oethan SRR LUl LAl Houfle i

room mai nteéli nedfi-at t(ﬁth@ﬂi)vﬂ)li’e drossikaCofhé teadile udsteb OUppe? Aotirin@ khaties 2B imi di ty.
Precondition the sanples at about 23 C 2 C and about 50% 2% relatjve
hum dity flggaded Wéb?\gn BRq brs atl%flqne§91il%a27 When up??fémueewa%h@%ﬁ%&ls FoBREeE | e

502 and L%% eS80l & ROSaPLA, lb&uglecoﬁ&rfﬂ?)f ﬁdtu ot anf'sr@tg 8‘({}1\9@5 anﬁwlllflﬁﬁﬁftégz and

upward surface 511, Trespectiv ort es along t right
di recti on503 suckibgt thdﬁBfacmnrrgnﬂnsrc&&m)gmal 6 Bab-1Ea88 Jaxis it foan 520 15 ddraked v

rot ati onal orlent n wthin a hori I pondj h .t he

G r act | on BRBHONRE HArORECITHE Mt PRat R a sk oL DR HO de o
finished ahid 6f @e clofhdldl YRwWhIEdFNER subbh@PhagRIBR L &fifi @& f‘e@lgtﬁ)én&@ldﬁ{‘t@' d 516.
Referring to Figs. 16A and 16B, solenoid 516 will nove the LZ Sanple 501 to
the left (aeneptehft ¢ntireto @6 lilookis &amm SqunteFm@s elieBling igladtli-ught dhestibooké m8enpl e
502, for the.sele ted S S errent f this, for the Hooks
Sanpl e 50% e éﬁ%ﬁr‘é %S‘it% blp%eﬁg}o}lg}mglsfagwﬁgd rel ative each other on
the fixtures, they should be placed t hereon such that when engaged duri ng

the test in faﬁéf@&nﬁ?dﬁgé ‘1)6‘& h'l@C"tﬁ@MwéﬁB&&@@McohB&s M@J 51'3nha\0‘ﬂ1' GPo t he
correspondi ng materials would be (a) oriented; and (b) urged by shearl ng

force, relvaticalplagabht ordthad aﬁf\mghatear@p@géd/%mnlearona:rsmembles16 (hedl¢ddandaashi on, any
raw nmat er|

R N N L U Ot LA

LZ Sanpl e A9Rntd v@Fg £ &Cduﬂeﬂ)lfﬁéqlhfvaﬁﬁt) Bhouned b e &t ReicdBsas Fbedinhove. After
proper alignnment, the LZ Sanple should be affixed to surface 511 usi ng a

force of @ g%)ﬁﬂ?rmt@dylg%@lg ngbtptpqi petiuding theyugh ¢ hele madaie  He themplenslagar f ace

e L e e T T

on downwatkciradi @ge,SUMaama&ﬁg radfd @000e8” ’solaRack-rles 78470589, MBIt er proper
alignnent, the Hooks Sanple should be affixed to surface 522 using a force
of appr oxﬂmﬁé}ﬁteﬁlyguzeedwdg@ﬁﬁe@df Wht PoVHIRle upvgler) tsHeoualed op edighf wEEakhr ea of

the sanpl g, Wiis] @St HRAR 538 2Rl BREGCRB ARG frbokh 2 hBEENGMB1 5:

the hole is large enough to permit free left-right movement of the spindle 519. The solenoid

plunger 517 and the micrometer spindle 519 are substantially coaxial. The base 513 is affixed to
a suitable mounting device that includes lower mounting shaft 529, adapted to mount to the
stationary mount of the tester. Lower mounting shaft 529 is threaded as shown, and has a

locking collar 526. When lower mounting shaft 529 is mounted to the stationary mount of the



WO 2011/ 047128PCT/ US2010/ 052623 46 Install the |lower fixture 504 and
upper fixture 503 onto the tensile tester. Set the gage |ength between
surfaces wP20amd7281 to 50 nm Zero the | oad cell. PATIUSY @A 16kE

sol enoid 516 to nove the sliding plate 510 so that the plate guide 512
abuts the standoff 525. Adjust the mcrgneter 518 to extend the spindle 519
until it abuts the sliding plate 510. Zero the mcroneter. Then, adjust the

m cronmeter to.retrac .spindle 519 tao the desired ear Di spl acenent
G e e 35 S e eSm e sttty VAEL 4 R BOPEHSTEBA to- al | ow
the slidi RgaRk e tadfar ?Oﬁﬂ?\'ﬂ?thé RsteNSuch it wiPrch AL stdibnAPWIER e RRLHE al  end

of the mcroneter spindle 519. (To assure calibration, the m croneter

shoul d be nrsleso gsdo mhintadesyifaced 1§ helzngorhl &t thipash off ttagel of thercypssh@adsdmip es . )

The tensil el ester is progranmed to nove the crosshead down at 5.0 mmi sec
until it HBY¥s 40 mm and then further descend at a rate of 0.5 mi sec,
until 1.00 N of conpressive force is applied to the Sanples to engage them

After 3 secondgphofidRiafg El_ﬁﬁ'% Ha@3R) Had ahldoiplaB ds SHBWHRVEnRE (Sthé SH1QidP! at e
510 to the left (Shear D splacenent) position, and held for an additional 3

seconds. Newger S¢6t Slidmg patoskhealtix¢dro pltegguide 512, whithdhas a hdreontelnkitirght est er
program t ffect venent. .of the crossh up,;50 at 5 sec and. col | ect
it b1 ot Ry MyEraRaaE 80 B T e Rt hont
(mm). 10 sigAi€iBank fer@aNPlhe @M‘Hﬁng?ﬁlﬁi& ek s Saplde raep3 e Mgefddfem only one
test. During the test, confirmthat neither of the sanples partially

del ami nat dcMaswp{Catel tantaf Geasgia, 9'an Nos2880Kp { Frelay Plar-Berring bpiga Bloskgatrdect ed,
the resul t, i g iék\éakiéj'FrelonP in-%%ﬁﬁn%rvﬂaﬂ? renoval of a sanple froma surface,
f <any ac]ﬁ es"%i

clean the surtace o esive ue using appropriate solvent, and
all ow the surface to dry before affixing a new sanple. The foll ow ng

cal cul ati ons ar@ui@ehfl 9P TR AiixbPM Haftes 15 ONG 8 LotsSqub Ae MBI coffilduyRion Jplaté\d] ust ed
Crosshead Di spl acenent ("ACD'): The positive di spl acenent (%at whi ch t he

force excaeids >t endvorrspopdingly, sbding plaloH1E mesamiong intsrorigenigl lell-rightalirsetiont i ng
o eper: SRR Oy RIS RBURRE A LRGSR bk 25, O ©°

nm Reporte Ica oad: e°(N)

sust ai ned phye 31bes Isaingalbe teadisial chidaanici@theREipiveitys 10ehi 4G daig 1205 IMibuts in
Di spl acenment, Reported to 0.01 N. o o
the rightwardmost position. Leftward movement of sliding plate 510 is limited by standoff 525,

which plate guide 512 abuts in the leftwardmost position.

Guide rail 523 terminates at standoff 525, which also is affixed to base 513. Standoff 525
holds two recessed springs 524 that apply a sufficient force against the plate guide 512 to push
the sample plate 510 to abutting relationship with the distal end of micrometer spindle 519 when
solenoid 516 is not activated. Once activated, solenoid 516 pulls the sliding plate 510 toward the
left, until plate guide 512 stops against standoff 525.

An aluminum sample plate having a planar, brushed-finish upward-facing surface 511 is
affixed to the top surface of the sliding plate 510. Upward-facing surface 511 must be of
sufficient length and width to accept the entirety of an L.Z Sample, shorter side extending in a
left-right direction, and must be substantially centered about the axis of lower mounting shaft

529.

The fixtures are configured such that when both upper fixture 503 and lower fixture 504
are installed on the tester, upper mounting shaft 528 and lower mounting shaft 529 are
substantially coaxial, i.e., are aligned along the direction of pull of the crosshead. The fixtures

are configured such that when Hooks and 1.Z Samples are properly placed thereon and the



47 3. Displacenment at Vertical Peak Load: The displacenent (mm) fromthe
ACD to the Vertical Peak Load. Reported to 0.01 mm4. Geatest Vertical
Load bet weornoD/@7e8d 0.5 mm Di spl acenment: The naxi num f @CcTaSeNp/0s1633 ai ned
by the sanple pair, recorded between the ACD and ACD + 0 5 mm Di spl acenent .
Reported to 0.1 N. 5. Geatest Verticalk Load between 0.0 and 1.0 mm

Di spl acenent: The nmaxi mum force (N) sustained by the sanple pair, recorded
bet ween ACD and ACD + pl acement. Reported t 0.1 N. 6. Energy
for Conpl SFBTREFrG{ied E’ng%%?te( r‘i}i‘el%eomFtrlécenteE%?félFe r&%‘%“@hﬂ’é?“toﬁ @e%amgles
force/ di spl-aammALlCUbNSR onReEMRERXAGRRME S2E 1E§Br9ér§gﬁﬁe@0ﬁr[@EHbeul§QﬂBéttb to

0.1 m). 7. Energy to Resist Renoval: Energy (nil), total "area under
t he forceﬁd%@@ﬁ&@@m@mmldﬂmﬁeﬂnbeﬁwééhS%Emﬂém@hﬂmspmac@ﬁ@hﬁO@dwﬁeék Report
to for.a Aone and

0.
hooks ot el SO sBh RS BHhd b Sl SRRt R ARAGRS
zone/ hook $asRdTRd @cPathésin( BrEdddnARChE RPQL lidSof @hved¥Eh@@Bsshead., The Verti cal
Pul | Test may be used to conpare the performance of any particul ar

conmbi nation of |oops material and hooks material with any other particul ar
such fast eni nglesobdofonelt i on, and nmay be useful in determning which
conbination is nore suitable for use in a particular application.

Accordi ngly, th Vertical Pu Tes be used. sel e t eni ng

conbi nati on ofA éﬁﬂ%ﬂép?hﬁ@ &P Tmﬁﬁﬁmﬂﬁﬁ%@ﬂﬁﬁﬁﬁﬁp&VSid??%%ﬁén or use on
a wear abl gnai 5i4 Lo Ruak ﬁﬁmdlautpr&%dl it @ehpieR at ot BPESADE €. diBRET -

The di nensions and val ues di scl osed herein are not to be understood as
bei ng st riS0%l2% raldtive burnidity foe 2 dgaes priotumestingal val ues recited. |nstead,

unl ess ot herw se specified each such dinension is intended to mean both

Val ue. For - exaPpiE o B IBHSSOHD AP LG de e o 0 i oF STFA SHIBG t o mean

"about 40 goWhward surface 522 and upward surface 511, respectlvely, with short sides along the left-right
direction (in Fig. 16B, along direction 534-536), and in a relative rotational orientation within a
horizontal plane corresponding with the direction of shearing force the materials would encounter
in use on a finished article, relative the Shear Displacement effected by solenoid 516. Referring
to Figs. 16A and 16B, solenoid 516 will move the L.Z Sample 501 to the left (direction 536
indicated in Fig. 16B) relative the Hooks Sample 502, for the selected Shear Displacement. In
view of this, for the Hooks Sample 502 and L.Z Sample 501 to be properly oriented relative each
other on the fixtures, they should be placed thereon such that when engaged during the test in
facing relationship they represent the manner in which the corresponding materials would be (a)
oriented; and (b) urged by shearing force, relative each other when engaged on an article. In like

fashion, any raw material samples are tested as they would be oriented on a finished article.

Remove the release backing on an L.Z Sample. Gently place the 1.7 Sample on upward-
facing surface 511, oriented as described above. After proper alignment, the 1.Z, Sample should
be affixed to surface 511 using a force of approximately 250g, applied uniformly across the
entire surface area of the sample, while surface 511 is oriented horizontally. Next, remove the
release backing on a Hooks Sample. Gently place the Hooks Sample on downward-facing
surface 522, oriented as described above. After proper alignment, the Hooks Sample should be
affixed to surface 522 using a force of approximately 250g, applied uniformly across the entire

surface area of the sample, while surface 522 is oriented horizontally, facing up.



Al'l docunents cited herein, including any cross referenced or related
patent or application, is hereby incorporated herein by reference inits
entirety wol2esg4enepr essly excl uded or ot herw se |im tedpPCThs2@ionateedn of
any docunent is not an admission that it is prior art with respect to any
i nvention disclosed or clainmed herein Q¢ that it alone, or in any

conbi nati on vm'th any other reference or references, teaches, suggests, or

di | h t tent that
def i nition of BVELHRIFTAIE WRCUMRET EOHF PILTE Bl s enD
2011/ 0471388 HWS204RH05202 3741 6 s0iRhi DR ccihe same termin a

document incorporated by reference, the neaning or definition assigned to
that termin this docunment shall govern. Wil e particul ar enbodi nents
of the presentActiwenid soienbid\5e6 toawove itel slidging pllaedl@smdthde]m:plmbgldde $12 abasil d be

obvi ous tg those illed in the art_that various other a

modi fi cat ilsH&n 3%% btlhwlﬂqﬁ%‘it dsé%&’retquq ﬂF‘rSBleﬂPﬁ aQ‘g%ﬁi‘ﬁa]édg‘Eﬁpe of
the inventj,anso! Zerb%hetrﬁ‘éfoﬁfe% eTHeR! RNEEH: hRrGRY &N o fe[}acttlfﬁ% sﬁﬂﬁ@l@@@'@@ & ai s al |l
such changes and nodifications that are wthin the scope of this invention.

WO 2011/ 047128 PEH DERIBD10526 2 B0UamCi AlNB1al.0(59nm). ddqaeivafeshe solenoid
516 to allow the sliding plate 510 to move to the right so that it abuts the distal end of the

micrometer spindle 519. (To assure calibration, the micrometer should be reset to the desired

shear distance after every 20 samples.)

The tensile tester is programmed to move the crosshead down at 5.0 mm/sec until it
moves 40 mm, and then further descend at a rate of 0.5 mm/sec, until 1.00 N of compressive
force is applied to the Samples to engage them. After 3 seconds, the solenoid 516 is activated to
move the sliding plate 510 to the left (Shear Displacement) position, and held for an additional 3

seconds. Next, set the crosshead to zero.

Start the tensile tester program to effect movement of the crosshead up 50mm at Smm/sec

and collect data. Plot the data as force (N) versus vertical crosshead displacement (mm).

Bach L.Z Sample and each Hooks Sample may be used for only one test. During the test,
confirm that neither of the samples partially delaminates from the surfaces 511, 522. If any

delamination is detected, the result is invalid,

Following removal of a sample from a surface, clean the surface of any adhesive residue

using appropriate solvent, and allow the surface to dry before affixing a new sample.
The following calculations are performed from the force/displacement curve:

1. Adjusted Crosshead Displacement (“ACD”): The positive displacement (mm) at which
the force exceeds 0.0 N. If as a result of shearing the sample, the starting force exceeds
0.0 N, the adjusted crosshead displacement is taken as 0.00 mm. Reported to + 0.01
mm,

2. Vertical Peak Load: The maximum force (N) sustained by the sample pair, recorded

between the ACD and 50 mm Displacement. Reported to £ 0.01 N.



1. A wearable article, conprising: a chassis (10) having a front wai st
region (11), a rear waist region (13), a landing zone (22) disposed on the
front waiwo 20|gi4on28 t he | andi ng zone conprising a | oop matramsea@b/smes a
fasteni ng nenber (50) extending laterally fromthe rear wai st region and
having a fastener (70) disposed ther eog,7 the fastener conprising a hook
material, wherein the loop nmaterial and the hook material forma fastening

conbi nation, characterized in that: the fasteni ng nepber is
o oaral | o o B en ey bR et Bnd G PROR (BT B AT Bt on

exhibits the foldau pekihyERMIRA best@dn@ccording to a Vertical Pull Test
at a 1 mm Shear D splacenent: a Vertical Peak Load of at least 4.0 N. 2.

The wear abl e 4arGicetes Vofticd lapdbawodndk Gind G Semflisplasameny: Conbivnatindercd Nt her
exhibits the foll ow al ue.when tested accaordi t.0 ertical Pull
Toot at a e ehEH I B bR R AP Y E 08Tt veen 0. 0 and
0.5 mm Di spl ace]nﬁpmceﬁ{entame ardtod0PNN. 3. The wearable article of either
of Clains 1 or 2 wherein the fastening conbination further exhibits the

fol | owi ng valdueCipen eaisaldpad btweadi Hyandd .G e Dyglaceent: iBog maxpaym feree @)1 nm

Shear Di spl ace . t.Vertical

Di spl acenent o?g%l gt%mf(gbaé% g%ﬁl@%ﬁ.a}{’ IE‘E.E& eb e%ﬁ?é@ﬁ;ﬁ@%@% Ee)'O%ilﬁJeD?SP%%r (I)llt
Claims 2 or 3 vikegoaédotdtel RKast eni ng conbi nation further exhibits the

foll ow ng val ue when tested according to the Vertical Pull Test at a 1 mm

Shear Di spl adenetay far Gemapleta Repevt: craydpd) by topbdre Wgeidhof at 1east 0.5

m force/displacement curve, between ACD and 50 mm displacement. Report to + 0.1 mJ.
7. Energy to Resist Removal: Energy (ml), i.e., total area under the force/displacement

curve, between ACD and Displacement to Peak. Report to + 0.1 mJ.

For obtaining results for a selected landing zone and hooks combination for purposes

herein, test a minimum of ten landing zone/hooks sample pairs (n=10) and report as an average.

The Vertical Pull Test may be used to compare the performance of any particular
combination of loops material and hooks material with any other particular such fastening
combination, and may be useful in determining which combination is more suitable for use in a
particular application. Accordingly, the Vertical Pull Test may be used to select a fastening
combination of landing zone material and hooks material suitable for use on a wearable article,

such as, but not limited to, a disposable diaper.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as "40 mm" is intended to mean

"about 40 mm".

All documents cited herein, including any cross referenced or related patent or
application, is hereby incorporated herein by reference in its entirety unless expressly excluded or
otherwise limited. The citation of any document is not an admission that it is prior art with
respect to any invention disclosed or claimed herein or that it alone, or in any combination with
any other reference or references, teaches, suggests, or discloses any such invention. Further to

the extent that any meaning or definition of a term in this document conflicts with any meaning



50 5. The wearable article of any of the preceding clains, wherein the
fastening conbination further exhibits the foll ow ng val ue when tested
accordi ngvoaotia7ierti cal Pull Test at a 2 nm Shear D splCaasoenis2eas
Vertical Peak Load of equal to or greater than 4.0 N 6. A wearable
article, conprising: a chassis (10) haykng a front waist region (11), a
rear wai st region (13), a Iandi ng zone ?22) di sposed on the front wai st
region, the |anding zone co ing a loo nd an. extensibl e
ot ani ng CRAHBARY CEBY SBik BRI kel T TErOR e A udnes o SN and
havi ng a fags%g@%rthgue%mgghﬁ%mn;Qﬁng@@mthe fastener conprising a hook
material, wherein the loop nmaterial and the hook material forma fastening
conbi nat i on, characterized in that: the fastening conbination exhibits the
foll ow ng vaI uWhild parti tuées emblodiacrny ditingprésontanwéetidn ltad bden illustfeat andt a 1 mm

Shear | acement G eat est Ver oad bet ween O.

Di spl ace Fcripd, ‘étWOP]gQ%Pb‘fEO“E? U thos E“H?‘ﬂ@ ﬁ%ﬂ%ﬂl"éﬁ%t@f@¥ &aﬁgesé‘ﬁl‘hl m 6 wherein
the fast eqida@icG@RPLaedeinde Wﬁ&@@épaﬁ?ﬁ@'ﬁ%hlttﬁe $8 ah@5doPVbITIEL M Ant6n RN tested
according to the Vertical Pull Test at a 1 nmm Shear Displ acenent: a

Di spl acemgmrefart inaded loabvePaake iypeantied tlaans alllea@tchanﬁs amh m@lificthens Wbl e
article of or 7, wherein the fastening conbi nation

h
further e%&&t esc?%e()f%fllnéﬂwuﬂ& val ue when tested according to the Verti cal
Pull Test at a 2 mm Shear D spl acenent:



a Vertical Peak Load of equal to or greater than 1.5 N. 9. A wearable
article, conprising: a chassis (10) having a front waist region (11), a
rear wai sworegiam2813), a | andi ng zone (22) di sposed onPChaskelons26emi St
region, the landing zone conprising a |loop material, and an extensible
fasteni ng menber (50) extending lateralyy fromthe rear waist region and
havi ng a fastener (70) disposed thereon, the fastener conprising a hook
material, wherein WO 2011/047128PCT@#§%@§0/052623 51 the |l oop material and
the hook material forma fastening c ination, characterized in that: the
fasteni ng conmbi nati on exhibits the foll ow ng val ue when tested according to
a Verti cakyBylslcldgstis-at @ 1 nm Shear Displacenent: a Geatest Vertical Load
bet ween 0.0 ané 1 0 mm Di splacenent of at least 3.0 N. 10. The wearable
article of daim9 wherein the fastening conbination further exhibits the
fol I owi ng,val ug mhggggﬁﬁged according to the Vertical Pull Test at a 1 nm

Shear Di splacengﬁ?¥ ﬁﬁglene%t at Vertical Peak Load of at least 0.5

mm
a chassis (10) having a front waist region (11), a rear waist region (13), a landing zone

(22) disposed on the front waist region, the landing zone comprising a loop material, and
a fastening member (50) extending laterally from the rear waist region and having a
fastener (70) disposed thereon, the fastener comprising a hook material, wherein the loop

material and the hook material form a fastening combination, characterized in that:
the fastening member is integrally-formed and highly extensible, and

the fastening combination exhibits the following value when tested according to

a Vertical Pull Test at a 1 mm Shear Displacement:
a Vertical Peak Load of at least 4.0 N.

2. The wearable article of Claim 1 wherein the fastening combination further exhibits the

following value when tested according to the Vertical Pull Test at a 1 mm Shear Displacement:
a Greatest Vertical Load between 0.0 and 0.5 mm Displacement of at least 1.5 N.

3. The wearable article of either of Claims 1 or 2 wherein the fastening combination further
exhibits the following value when tested according to the Vertical Pull Test at a 1 mm Shear

Displacement:
a Greatest Vertical Load between 0.0 and 1.0 mm Displacement of at least 3.0 N.

4. The wearable article of either of Claims 2 or 3 wherein the fastening combination further
exhibits the following value when tested according to the Vertical Pull Test at a 1 mm Shear

Displacement:

a Displacement at Vertical Peak Load of at least 0.5 mm.



11. The wearable article of either of Clains 9 or 10, wherein the fastening
conbi nation further exhibits the foll owi ng val ue when tested according to

t he Vertiwaeal2o0Bul4r128est at a 2 nm Shear Displacenent: a Yemtuseab/oPwak Load
of equal to or greater than 3.0 N 12. The wearable article of any of
Clainms 1, 6 or 9 wherein said fasteninggmenber is integrally-formed and

hi ghly extensi ble and extends froma junction line along a stretch
direction _trangsverse to said junction |ljne,  and ends at an outboard end;
Sher ol n_sai d ) THOVRGRY RS dahhadbePrries Cisd SaSondd BHgmedarRan e

out er most htREEhMRs BRI 0% i Vafic Whe S festb @RAbIIHD D@L WérRMIFRN MRSt ke 4 gl @l edge
and an opposi ng second longitudinally outernbost |ateral edge, respectively,
of said fabtaehplceerber, said first longitudinally outernost |ateral edge
having a first profile beginning at said junction |line and ending at said
out board end, ?Q%t%%h%ﬂ?ﬁ&%@ﬁehﬁﬂ%%?%%&qgk$¥ PNt er nost | at eral edge having
a second profile Beginnlng at “64i | nc?ion‘$|ne and ending at said

out board end; and said fastening nmenber further conprises: an extensible
zone bounded by weafablandicknebnguitingar d ext ensi bl e zone extents; and a
fastener zone di sposed outboard of said extensible zone, said fastener zone

conprising said fastener,.and having fir and second inphoard. fastener zone
corners, said Pé@%ﬁ%}ﬁ&d) Byie ament W@Stge@ﬁ bn@:?ér 8?1Sté‘fgl‘?"e@§)ta%f1@6@z‘ﬂbﬁm 52

wherei n sai d fimstispis@f bl Be B &l8ekkdnand lfidhg Jdnd goﬁ}ﬁgfﬁ? RlodpQRMAGE] LAY said
first longitudinally outernost junction point  and said first inboard

fastener zone eoexiensibledbstenifg menber (50 pexsending daterpldy findm iha bawdisiobgismind fir st
i nboard fastener .zone cor .13, The rable article of any of Clains 1,
6 or 6 whor ei n T PSR NPl eSO e R BB b Sh bk ARl yhey S

ext ensi bl e and iRXbNfiferfal S0 tRe HodR Glate@ifl thinh @ fadk ARG cAbIAAISH, ChartlitdrREd inON _
transverse to said junction line, and ends at an outboard end, wherein said

junction |ine #8knects first and second |ongitudinally outernpst junction
points on a first longitudinally outernost |ateral edge and an opposing

Fact oni ng merber - o AR bl SRRl B IM R M ERke BB e g

first profile begi nfetivgl Rl Batiada jl umeSheanDisplaengnd endi ng at said out board
end, and said second |ongitudinally outernost |ateral edge having a second
profile beginning at said,junctiaon |line and di at sai d outboard end;
and sai d fastening nenbé?h%ﬁ¥fﬁ@?“ﬂgﬁ%ﬁFQ@??SQﬁnggééﬁg BPacREEblied by
i nboard and outboard extgnsi bl e zone extents; and a fastener zone di sposed
out board of said extensible zone, said fastener zone conprising said
fastener, and having first and second inboard fastener zone corners, said
fast ener Zone hwaatpbl agidldf df fdaym cofhezain the dastening 5@Ebingtiop further exhibits the

following value when tested according to the Vertical Pull Test at a 1 mm Shear Displacement:
a Displacement at Vertical Peak Load of at least 0.5 mm.

8. The wearable article of either of Claims 6 or 7, wherein the fastening combination further
exhibits the following value when tested according to the Vertical Pull Test at a 2 mm Shear

Displacement:
a Vertical Peak Load of equal to or greater than 1.5 N,
9. A wearable article, comprising:

a chassis (10) having a front waist region (11), a rear waist region (13), a landing zone
(22) disposed on the front waist region, the landing zone comprising a loop material, and
an extensible fastening member (50) extending laterally from the rear waist region and

having a fastener (70) disposed thereon, the fastener comprising a hook material, wherein



wherein said fastening nenber has an acting wdth (WA neasured from an

out board edge of said fastener zone to said inboard extensible zone extent;
sai d actiwgQ 2eiidishi28s bounded by | ongi tudi nal |ines WO amrdTWko@0/082%d3 sai d
acting width may be divided into four equal portions by |ongitudinal |ines
W5 at 25 % of said acting width, W0 at 50 %of said acting width, and W5
at 75 % of said acting width; said fastening nenber has | engths LO L25,

L50 and L100 urable Ion | i pes WO,. W25, WRO d W00, res tively,
and the ol | owdgowari-GHeHRpob el oy + bping ellinas 8on breqaber o5 | 5
at | east 30% ofpy100; and L50 is at |east 50% of L100. 14. The wearabl e
article of any of Claims 1, 6 or 9 wherein said fastening nmenber is
integrally-formed and highly extensible and extends froma junction |ine
al ong a stretch di rtlecstemngoamaeensahibes t@afqiloyvmgdtaliugwhm taged sgpefdiaptbsa at  an
Iout board end, wher ev‘e?tlcﬁfﬁu‘iﬂe ?E'l%]mkheaFDl%ﬁlace 53 first and second
ongltudlnally out ernos nction point M st | ongitudinally
outernost | ateral edge and an opposi ng second | ongitudinally outernost

| ateral edge, respecti velGrat@f Vadtd Lbaisteanieng.0nmdrbemm Baplcdniensdf at least

| ongi tudi nally outernost |ateral edge having a first profile beginning at
said junction |line and éﬁHﬂng at said outboard end, and said second

| ongi tudinally outernost |ateral edge having a second profile beginning at
sai d junctipon fjid\Ge Al LNe 918 SilethiPht 'Pz@féﬁﬁ 8AfbinARA ndbtxh@it @01 NY
menber further conprises: an extensible zone boun ed by inboard and

out boar d éxltommyg value whomestek saaimg tatd Varticaddul dest avohmnddlepdisglacomeioar d of
sai d extensi ble zone, said fastener zone conprising said fastener, and
having first an cond i nboar te corners, said fastener zone
having a Sti ffﬁg)éséj?cc)?m%]ttatr\?éécta eaggﬁa%%rﬁl% @Péﬂnﬁ sai d fasteni ng menber has
an acting wwdth (WA neasured from an out board edge of said fastener zone
to sai d inboar theexdaeii dpicte (ﬁ@ﬂl&ref(C}aﬁlﬁs‘}idrﬂe wlseaélmlthatfatsten@gmbxdmadoa bounded
by longitudinal |ines W and W00, and said acting w dth nmay be divided
into four @&’Gh‘?x B the belkowiRg Wa@ﬁgﬁhﬁﬁlﬁﬁtﬁ%ﬁ‘?cﬂdw&é‘) W%e@@alﬁﬂ&@ﬁﬁt SR act i ng
wi dt h, V\th DF’sglac/Bn?Jntsa' d acting width, and W5 at 75 % of said acting
wi dt h; ast one of said |ongi t udi nal | y outernost |ateral edges
defines an i nf | ection point approximately between |ines W5 and W50.

a Vertical Peak Load of equal to or greater than 3.0 N.

12. The wearable article of any of Claims 1, 6 or 9 wherein said fastening member is
integrally-formed and highly extensible and extends from a junction line along a stretch
direction transverse to said junction line, and ends at an outboard end; wherein said junction line
connects first and second longitudinally outermost junction points on a first longitudinally
outermost lateral edge and an opposing second longitudinally outermost lateral edge,
respectively, of said fastening member, said first longitudinally outermost lateral edge having a
first profile beginning at said junction line and ending at said outboard end, and said second
longitudinally outermost lateral edge having a second profile beginning at said junction line and

ending at said outboard end; and said fastening member further comprises:
an extensible zone bounded by inboard and outboard extensible zone extents; and

a fastener zone disposed outboard of said extensible zone, said fastener zone comprising
said fastener, and having first and second inboard fastener zone corners, said fastener

zone having a Stiffness of at least 1,500 N/m;



15. The wearable article of any of Clains 1, 6 or 9 wherein said fastening
menber is integrally-forned and highly extensi ble and extends from a
junction Wonetial4oreg a stretch direction transverse to saca/ysanowsmes | i ne,
and ends at an outboard end, wherein said junction line connects first and
second | ongitudinally outernost junctiqp points on a first longitudinally
outernost | ateral edge and an opposing Second | ongitudinally outernost

| ateral edge, respectively, of said fastening nmenber, said. first

| ongi t udi nal | yW_@&fg@ﬁﬁlﬂ&“%&F@rlaﬁm%@aegﬁﬁawﬁ nf 4naqelipg ot Y& begi nni ng at
sai d junction ldpgudndy eneinke: jBictidsabsnQnl Be@rid: BHched AREhed A cSREONG

| ongitudinally outernost |ateral edge having a second profile begi nning at

sai d junction [firshetcaedicamdinggbaird shiadl fosititwarddassandr zoanebreai d f ast eni ng
menber further conprises: an extensible zone bounded by inboard and

out boar d (ﬁt enrﬁilebvlve%ra%%na?ticzﬁx(if%g ! 3 Claﬁ?l% 1% Br%&vﬁe@eqrrl sG& ﬂ%mﬂi&%f?@rﬁgg isoUt boar d. of
sai d extensibl e zone, sai astener zohe conprising a ener,” and havi ng

first andigegaydoimdead Bighlzskemttle ZRReADITRAT $junddndiné Asienaletch direcibavi ng a
Stiffness of at least 1,500 Nm and a strengthened end regi on di sposed
out boar d GRNYERosse dmsiion lneymd ndsehpnouhorshige naved witiupsign Bie 9a%CHg an

72, SRR, A 0l RSB RO o bk s
lateral edge and an opposing second longitudinally outermost lateral edge, respectively, of said
fastening member, said first longitudinally outermost lateral edge having a first profile beginning
at said junction line and ending at said outboard end, and said second longitudinally outermost
lateral edge having a second profile beginning at said junction line and ending at said outboard

end; and said fastening member further comprises:
an extensible zone bounded by inboard and outboard extensible zone extents; and

a fastener zone disposed outboard of said extensible zone, said fastener zone comprising
said fastener, and having first and second inboard fastener zone corners, said fastener

zone having a Stiffness of at least 1,500 N/m;

wherein said fastening member has an acting width (WA) measured from an outboard
edge of said fastener zone to said inboard extensible zone extent; said acting width is
bounded by longitudinal lines W0 and W100, and said acting width may be divided into
four equal portions by longitudinal lines W25 at 25 % of said acting width, W50 at 50 %
of said acting width, and W75 at 75 % of said acting width; said fastening member has
lengths 1.0, [.25, L.50 and [.100 measurable along lines W0, W25, W50, and W100,

respectively, and the following relationships exist:
L0 s at least 25% of 1.100;
L25 is at least 30% of L100; and
L.50 is at least 50% of 1.100.

14.  The wearable article of any of Claims 1, 6 or 9 wherein said fastening member is
integrally-formed and highly extensible and extends from a junction line along a stretch direction

transverse to said junction line, and ends at an outboard end, wherein said junction line connects
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first and second longitudinally outermost junction points on a first longitudinally outermost
lateral edge and an opposing second longitudinally outermost lateral edge, respectively, of said
fastening member, said first longitudinally outermost lateral edge having a first profile beginning
at said junction line and ending at said outboard end, and said second longitudinally outermost
lateral edge having a second profile beginning at said junction line and ending at said outboard

end; and said fastening member further comprises;
an extensible zone bounded by inboard and outboard extensible zone extents; and

a fastener zone disposed outboard of said extensible zone, said fastener zone comprising
said fastener, and having first and second inboard fastener zone corners, said fastener

zone having a Stiffness of at least 1,500 N/m;

wherein said fastening member has an acting width (WA) measured from an outboard
edge of said fastener zone to said inboard extensible zone extent line; said acting width is
bounded by longitudinal lines WO and W100, and said acting width may be divided into
four equal portions by longitudinal lines W25 at 25 % of said acting width, W50 at 50 %
of said acting width, and W75 at 75 % of said acting width; and

at least one of said longitudinally outermost lateral edges defines an inflection point

approximately between lines W25 and W50.

15.  The wearable article of any of Claims 1, 6 or 9 wherein said fastening member is
integrally-formed and highly extensible and extends from a junction line along a stretch direction
transverse to said junction line, and ends at an outboard end, wherein said junction line connects
first and second longitudinally outermost junction points on a first longitudinally outermost
lateral edge and an opposing second longitudinally outermost lateral edge, respectively, of said
fastening member, said first longitudinally outermost lateral edge having a first profile beginning
at said junction line and ending at said outboard end, and said second longitudinally outermost
lateral edge having a second profile beginning at said junction line and ending at said outboard

end; and said fastening member further comprises:

an extensible zone bounded by inboard and outboard extensible zone extents;
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a fastener zone disposed outboard of said extensible zone, said fastener zone comprising
a fastener, and having first and second inboard fastener zone corners, said fastener zone

having a Stiffness of at least 1,500 N/m; and

a strengthened end region disposed outboard of said extensible zone, said strengthened

end region having an inboard length (LR);

wherein said inboard length (ILR) is within the range of 66 % to 80 % of said fastening

member length (L).



