WO 97/ 20531

PCT/ US96/ 18649 1 V\EB
MATERI ALS HAVI NG ELASTI G- LI KE AND EXPANSI VE ZONES - -

FI ELD OF THE | NVENTI ON The present invention rel ates %o X\ep
materials, an®®¥8Harticularly, to such web materials Hal/Pygieed

el astic-1i ke and expansive zones. Wb materials of the present

i nvention having elastic-1ike and expansi ve zones exhibit an elastic-like
behavi or in response to an applied and subsequently rel eased (i.e.,
cycl ed) el ongation al ong at | east one axis. Wb material s of
the present invention have a wide range of potential uses in bot h

durabl e and di sposaiis BIATERIRES HANING ELRSTIC-CIKRAND BRPANSIWE ¢ONES use
in di sposabl e absorbent articles such as di sposabl e di apers,

I ncontinent briefs, I nconti nent undergarnents. training pants, fem nine
hygi ene garnents. and the |ike.  FIELD OF THE INVENTION BACKGROUND OF THE

absorbent. art cl es. such B AieuithiiBue; D% hiaRils| i sldrf Bl such
ot her body exudat®®m éag%‘r?é!mg %W‘?ﬁ\‘%%"d exPaqSU’ﬁ(?PF‘ﬁnqﬁ Wa‘FBQ%E?‘&PFFSW\e
di schar ged nmat er iisteatianbaving ¢lastib-dike ahdegensived zmies kxhibit amelastic-likeeeboalyr iof

t he wearer and fr%h‘gsja%%%ﬁﬁéd;m?%?&ﬁ%éﬁgwle&gg (Fé.OLJ1dag eig%a\}%ﬂ?ag&{gﬁaé

absorbent article avi ng sic designs areée
art. For exanffAsoneExs, Pat ent Re. 26,152, entitled "D sposabl e D aper",
i ssued to Duncan and Web h@kréais affthe) priesemt jnverkion hdoe/a Mkh&ang'ehﬁ“qaoaendﬂmpssmbl e

di aper whi ch has bg&hp&%(@g &%(gggs osabl@gﬁﬁgga%eﬁg%ggmﬁr%ﬁl witddC fESRe l}tgjl >

Pat ent 3, 860, 003 tract ons D sposa
Di aper”. issued tdisppsablel aBsprbeah astigles) such giss disgesablei gigpers, mcé’ﬁ“%‘l“és@‘i"@ﬁ zed

| eg cuff dispos abh@ndﬁ@pe:ﬂdevgahﬁémdj&smmgmmetémwxmy@megmﬁme addhe like.
comer ci al success. However, absorbent articles have a tendency
to sag or gap away fromand to S|Ide/S|Ip down on the body of the
wearer during wear. This saggi lBGaEGROMND QF THE INVENTION

Infants and other incontinent individuals wear absorbent articles such as
diapers to receive and contain urine and other body exudates. Absorbent articles
function both to contain the discharged materials and to isolate these materials from
the body of the wearer and from the wearer's garments and bed clothing. Disposable
absorbent articles having many different basic designs are known to the art. For
example, U.S. Patent Re. 26,152, entitled "Disposable Diaper", issued to Duncan and
Baker on January 31, 1967, describes a disposable diaper which has achieved wide
acceptance and commercial success. U.S. Patent 3.860.003, entitled "Contractible -
Side Portions For Disposable Diaper”. issued to Buell on January 14, 1975, describes
an elasticized leg cuff disposable diaper which has achieved wide acceptance and
commercial success.

However, absorbent articles have a tendency to sag or gap away from and to
slide/slip down on the body of the wearer during wear. This sagging/gapping and
sliding/slipping is caused by the relative motions of the wearer as the wearer
breathes, moves and changes positions, by the downward forces generated when the
absorbent is loaded with body exudates, and by the materials of the absorbent article
itself when subjected to such wearer's motions. This sagging/gapping and
sliding/slipping of the absorbent article can lead to premature leakage and poor fit of
the absorbent article about the wearer in the waist regions and the leg regions of the
absorbent article.

In order to more snugly fit absorbent articles about the wearer, certain
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an applied elongation, the web materials extend in the direction of applied elongation
and when the applied elongation is released the web materials return, to a substantial
degree, to their untensioned condition.

It is a further object of the present invention to provide a relatively low cost,
easy to manufacture, absorbent article having sustained dynamic fit about the wearer
during use.

It is a further object of the present invention to provide an absorbent article
having a unique extensible waist feature, preferably without the use of elastic, that
provides sustained dynamic fit and improved resistance to leakage during use due to
the conformability of the materials forming the waist feature by virtue of their readily
extensible nature.

“These and other objects of the present invention will be more readily apparent
when considered in reference to the following description and when taken in
conjunction with the accompanying drawings.

SUMMARY OF THE INVENTION
The present invention provides a web material which exhibits an elastic-like

behavior in response to an applied and subsequently released elongation without the
use of elastic materials such as natural or synthetic rubber. Web materials of the
present invention have an elastic-like zone and an adjacent expansive zone.
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other region develops significant resistive forces 1o the applied elongation. At least
one of the regions has a surface-pathlength which is greater than that of the other
region as measured substantially parallel to the predetermined axis when the material
is in an untensioned condition. The region exhibiting the longer surface-pathlength
includes one or more rib-like elements which extend beyond the plane of the other
region. SELF webs exhibit first resistive forces to the applied clongation until the
elongation of the web is sufficient to cause a substantial portion of the region having
the longer surface-pathlength to enter the plane of applied elongation, whereupon the
SELF web exhibits second resistive forces to further elongation. The total resistive
forces to elongation are higher than the first resistive forces to elongation provided
by the first region.

SELF webs may also exhibit an elongation and recovery with a definite and
sudden increase in the force resisting elongation where this definite and sudden
increase in resistive force restricts further elongation against relatively small
clongation forces. The definite and sudden increase in the force resisting elongation
is referred to as a "force wall". As used herein, the term "force wall" refers to the
behavior of the resistive force of a web material during clongation wherein at some
point in the elongation, distinct from the untensioned or starting point, the force
resisting the applied elongation suddenly increases. After reaching the force wall.
additional elongation of the web material is only accomplished via an increase in the
elongation force to overcome the higher resistive force of the web material.

The rib-like elements allow the second region to undergo a substantially
"geometric deformation” which results in significantly less resistive forces to an
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BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the present invention, it is believed that the present invention will
be better understood from the following description in conjunction with the
accompanying drawings, in which like reference numerals identify like elements and
wherein:

Fig. 1 is a plan view of a disposable diaper embodiment of the present
invention having portions cut-away to reveal underlying structure, the outer surface
of the diaper facing the viewer;

Fig. 2 is an enlarged, fragmentary pian view of the extensible back waist
feature of the present invention showing the elastic-like zone and the expansive zone:

Fig. 3 is a graph of the resistive force versus percent elongation comparing
the behavior of a SELF web of the present invention, as shown in Fig. 5. formed
from Clopay 1401, with a base web of similar material composition;

Fig. 4A is a segmented, perspective illustration of a SELF web in an
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As used herein, the term "absorbent article" refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which are placed
against or in proximity to the body of the wearer to absorb and contain the various
exudates discharged from the body. The term "disposable" is used herein to describe
absorbent articles which are not intended to be laundered or otherwise restored or
reused as an absorbent article (i.e., they are intended to be discarded after a single
use, and, preferably, to be recycled. composted or otherwise disposed of in an
environmentally compatible manner). Because of their single use nature. low cost
materials and methods of construction are highly desirable in disposable absorbent
articles. A "unitary" absorbent article refers to absorbent articles which are formed
of separate parts united together to form a coordinated entity so that they do not
require separate manipulative parts like a separate holder and liner.

A preferred embodiment of an absorbent article of the present invention is the
unitary disposable absorbent article, diaper 30, shown in Figure 1. As used herein.
the term "diaper", refers to an absorbent article generally wom by infants and
incontinent persons that is worn about the lower torso of the wearer. It should be
understood, however, that the present invention is also applicable to other absorbent
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unt ensi oned condi tion; Fig. 4B is a segnented, perspective
illustration of a SELF web in a tensionéd condition corresponding to
stage 1 on the force-elongation curve depicted in Fig. 3; Fi g.
4C is a segnented perspective illustration of a SELF web in a tensioned
condition corresponding to stage Il on the force-elongation curve depicted
in Fig. 3; . Fig. 5.is a.graph of the elastic hysteresis behavior
of the SELF wiHClfPHgh g, Mcontinggt Bliet, Ahqdptnent iadesparmms, bpir holdesoand, Fi g, 3
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the backsheet 33, elasticized leg cuffs 35, an extensible back waist feature 43

comprising an elastic-like zone 44 and an expansive zone 45, a front waist feature
90. ear flaps 92, and a fastening system 80 comprising a pair of first fastening
members §1 and a second fastening member 82.

While the diaper 30 may be assembled in a variety of well known
configurations, preferred diaper configurations are described generally in U.S. Pat.
No. 3,860,003, issued to Kenneth B. Buell on Jan. 14, 1975; and U.S. Pat. No.
5,151,092 issued to Kenneth B. Buell et al. on Sept. 29, 1992. Each of these patents
are hereby incorporated herein by reference.

The diaper 30 is shown in Figure 1 to have an tnner surface 50, an outer
surface 51 (facing the viewer in Figure 1) opposed to the inner surface, a first waist
region 40, a second waist region 41 opposed to the first waist region 40, a crotch -
region 42 positioned between the first waist region 40 and the second waist region
41, and a periphery which is defined by the outer perimeter or edges of the diapef 30
in which the longitudinal edges are designated 38 and the end edges are designated
39. The inner surface 50 of the diaper comprises that portion of the diaper 30 which
is positioned adjacent to the wearer's body during use (i.e., the inner surface 50 is
generally formed by at least a portion of the topsheet 32 and other components
joined to the topsheet 32). The outer surface 51 comprises that portion of the diaper
30 which is positioned away from the wearer's body (i.e., the outer surface 51 is
generally formed by at least a portion of the backsheet 33 and other components
joined to the backsheet 33). As used herein, the term "joined" encompasses
configurations whereby an element is directly secured to the other element by
affixing the element directly to the other element. and configurations whereby the
element is indirectly secured to the other element by 'afﬁxing the element to
intermediate members(s) which in turn are affixed to the other element. The first
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|l iners, femnine hygwe a)arrrents trai ni ng Eants and the |ike.

Fig. 1is a plan vi apsorbegt E‘K{Ss%bm%y 8F 3% aospbent member, whichis eenarllit i on i n
its fl at - out comipressitile, avhfdmablet sor-irridting 16 tthe eleast's ekmndntbeﬁbaetenbfr action

pul  ed out) withyo,p 'r&gﬁur%f cfuhﬁ sﬁ&f&éﬁfnﬂé Qn@%%e&h%b@&ﬁ#d

clearly show the can uct| or |on of
the di aper 30 whpserp eF‘aﬁ?é% ‘bhﬁ%ﬁ"f%hst‘ﬁ@e\ﬁéa%mﬂ surface:96, sidg ed 3ﬁ§t randyr f ace,
facing the vi ewemist &iges HWIThe ﬂ:sEtbgnt cbre 3magliba pRihu@ured if @Ade safeneof | qui d
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t opsheet 32, an_absorben t1o0 and
the backsheet 3§0me4 wide varieyof lignid-gbsosbent materials qommaanby eseﬂae Kilsnma?lc
feature 43 Caiapdrts ahd Biih abbabént GarfidlésesithNge binrindted weAPANIP iwHickz ne 45,

a front wai st fg&tewil? referred to as airfelt. Examples of other suitable absorbent materials
include creped cellulose wadding; meltblown polymers including coform;

chemically stiffened, modified or cross-linked cellulosic fibers; tissue including
tissue wraps and tissue laminates; absorbent foams; absorbent sponges;
superabsorbent polymers; absorbent gelling materials; or any equivalent material or
combinations of materials.

The configuration and construction of the absorbent core 34 may varv (e.g..
the absorbent core may have varying caliper zones, a hydrophilic gradient. a
superabsorbent gradient, or lower average density and lower average basis weight
acquisition zones; or may comprise one or more layers or structures). However.
the total absorbent capacity of the absorbent core 34 should be compatible with the
design loading and the intended use of the diaper 30. The size and absorbent
capacity of the absorbent core 34 may also be varied to accommodate wearers
ranging from infants through adults.

One embodiment of the diaper 30 has asymmetric, modified T-shaped,
‘absorbent core 34 having ears in the first waist region 40 but a generally
rectangular shape in the second waist region 41. Exemplary absorbent structures
for use as the absorbent core 34 of the present invention that have achieved wide
acceptance and commercial success are described in U.S. Patent 4,610,678 entitled
"High-Density Absorbent Structures” issued to Weisman et al. on September 9.



90, ear flaps 92, and a fastening system 80 conprising a pair of first
fastening-~ menbers 81 and a second fasteni ng nenber 82. Wi | e
the diaper 30 may be assenbled in a variety of well known

configurations, preferred diaper configurations are described generally in
U S. Pat. woN®20s35 860, 003, issued to Kenneth B. Buell on FEIASI&6491975;
and U.S. Pat. No. 5,151,092 issued to Kenneth B. Buell et al. on Sept.
29, 1992. Each of these patents are hgreby incorporated herein by

ref erence. The diaper 30 is shown in Figure 1 to have an inner
surface 50, an outer surface 51 (facing the viewer in Figure 1) opposed
to the inner surface, a first wai st region 40, a second wai st region 41

opposed to the first waist region 40, a crotch regi on 42 positiaoned
between the fil8p: M-s?atF%g?~é'?P’ﬁ(?? Sﬁﬁl@hé@@%ﬁ'd%‘?lg% W‘@bitb‘gl‘uycﬁ?ﬁ, and a
per :Aﬁ_he[] yt \r,:hl loct'bri:s_%' ishatkd t’bFWei&h‘mh leealooi Rine[16[ 1 98Tt €15.SOPatettge8882B 1 ehitledi aper 30
in ic e |,ongi tudina es -des] gna n are
desi gnat ed gg’gorﬁf'ﬁré clfloﬁ%é_fr% qglér'? ?cugugbﬁégpt ﬁgu%gﬁg@%gtg%% f’g%g‘%? %gc? portion
of the di aper H8%whadl.S. Patentph834.73n entidad Sdight Density hibsaghsnte Mesbeisdy
during use (i .8@avind NEwkNDBHsityUndakSve Bdsts Weight PRaisHin fAneEdishedab | east a

ortion of the, topsheet, 32,an t nent '
52).  The- out or AETRRAECHs 3" Mol 985 AR SpurrroserBron et BE0SIRFL
i S positioned duahyort rspste vontasvng: acquisisivaidistiibusion coreeofoeheavicatlyrstiffeneds1 i s
ggnegﬁglmy Sf or rﬁﬁirsbiﬁoﬁ{iodeﬂaé&fer Qhé’(a%ﬁr%é@foriééec&&c ks le@lledSh ang. pibar
o med" enconbadeis. extileg APPSR ATEI ALk BRI VAR GiraNTE i ErpBed
secured to theAlsbthencye| issvedtto Blemanyaétfal xioncAugnst Hl, a8t andi indd.Sl Patems t he
other el ement, s andhGONgingkd a¢iigRS EHSERPY Ablitbent RKRIBNFol SircOlineRet | Y

secured to the other e|enent affixjn e elengnt to er ate
menber s(s) whi ¥ANABAMER)y Fs‘fgé°¥9"P%é&ﬂ°B%ﬂhg—aﬂPh%’r§%mmtl.5-'. hsﬁte) 1Airﬁ‘ra t
WD 97/ 20531 these patents are incorporated herein by reference.
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region 40 and the_secon i st .re n 41°e
d core 34 and is pré?@rably join% Slereto by é&a%ﬂr%éntrrgga?l(sa %rgolt \ét(xac!wyﬁ) sI:ghOaT the end

those well known in the art. For example, the backsheet 33 may be secured to the
absorbent core 34 by a uniform continuous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of adhesive. Adhesives
which have been found to be satisfactory are manufactured by H. B. Fuller
Company of St. Paul, Minnesota and marketed as HL-1258. An example of a
suitable attachment means comprising an open pattern network of filaments of
adhesive is disclosed in U.S. Patent 4,573,986 entitled "Disposable
Waste-Containment Garment”, which issued to Minetola et al. on March 4. 1986.
Another snitable attachment means comprising several lines of adhesive filaments
swirled into a spiral pattern is illustrated by the apparatus and methods shown in
U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S. Patent
4.785.996 issued to Ziecker, et al. .on November 22, 1978; and U.S. Patent
4.842 666 issued to Werenicz on June 27, 1989. Each of these patents are
incorporated herein by reference. Altematively, the attachment means may
comprise heat bonds, pressure bonds. ultrasonic bonds, dynamic mechanical bonds,
or any other suitable attachment means or combinations of these attachment means
as are known in the art.

The backsheet 33 is impervious to liquids (e.g., urine) and is preferably
manufactured from a thin plastic film. although other flexible liquid impervious
materials may also be used. As used herein. the term "flexible” refers to materials



edges 39 of the periphery to the crotch region 42. The lateral direction (x
direction- or width) is defined as the direction parallel to the |ateral
centerline 101 of the diaper 30: the longitudinal direction (y direction
or length) is defined as the direction parallel to the Iﬂ%#gm I
centerline 19®9%72@1t he axial direction (z direction or K negﬂﬁ is
defined as the direction extending throug@ the thickness of the diaper

30. The absorbent core 34 may be” any absorbent nenber which is
generally  conpressible, conformable, non-irritating to the wearer's
skin, and capabl e of absorbing and retaining liquids such as urine and
ot her certain body exudates. The absorbent core 34 has an outer surface
95, an inner sucmapﬂea&npﬁmen&dgmacﬂw confotim to theeientrakshgpesar@8ionibhss of
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conpri se one OrRR®A7S dastyﬁ!ms smanfagured by Yredegandodystries. lnt:h@f'fmeall'lamsor bent
capaci ty of thepab hetO ¥ 81 EntRseaCNRRt e fittshéd tgrovide desi gn
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rangi ng from i nf antFhetibpshed 32 dipdsitioned adjacent the iBner sarfacedif trabsarbert keredi aper
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second wai st r egPlothonn) syepaghose e&b‘%’l??"ﬁe‘ﬁt‘ St u%\’ﬂﬁ%gesana"ﬁwﬁrﬁ e &€ the
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S

entitled " Hi t ctyur sued n.et, al. on
Sept enber 9. are joined dt (}[ rectly to each otherint LL AJ iaper penp ery and are u\%rec Vv joined

together by directly joining them to the absorbent core 34 by the attachment means

(not shown).

The topsheet 32 is compliant, soft feeling, and non-irritating to the wearer's
skin. Further, the topsheet 32 is preférably liquid pervious permitting liquids (e.g..
urine) to readily penetrate through its thickness. A suitable topsheet 32 may be
manufactured from a wide range of materials, such as porous foams; reticulated
foams; apertured plastic films; or woven or nonwoven webs of natural fibers (e.g..
wood or cotton fibers), synthetic fibers (e.g., polyester or polypropylene fibers), or
a combination of natural and synthetic fibers. The topsheet 32 is preferably made
of a hydrophobic material to isolate the wearer's skin from liquids which have
passed through the topsheet 32 and are contained in the absorbent core 34 (i.e. to
prevent rewet). ' If the topsheet 32 is made of a hydrophobic material, at least the
upper surface of the topsheet 32 is treated to be hydrophilic so that liquids will
transfer through the topsheet more rapidly. This diminishes the likelihood that
body exudates will flow off the topsheet 32 rather than being drawn through the
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U S. Patent 4,673,402 entitled "Absorbent Articles Wth Dual - Layered
Cores"” issued to Wisman et al. on June 16, 1987; U. S. Patent 4,888, 231
entitled wWOYASHrbent Core Having A Dusting Layer" issuedtiusssAsedt adt on

Decenber 19, 1989; and U. S. Patent 4,834,735, entitled "H gh Density
Absor bent Menbers Havi ng Lower Densiloy and Lower Basis Wi ght

Acqui sition Zones", issued to Al emany et al. on May 30, 1989. The
absorbent core may further conprise the dual core system contai ning
acqui sition/di stribution core of chemcally stiffened fi bers positioned
over the absorbent iled in U S.__Patent 5,234, 423,
entitled " Absc‘ﬁpﬁ@erﬁ % %SP?P %%éé ‘%’S?KEF@F"T%% uFhe 1apsest R sam by

Absor bency" i sendengd thmdrAtha by treatinglit yithn sudigtmt. Suitable3B@hodsiok trdatikg S.
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The backsheet dB8ussion pfsiuch caneehtmd;tamﬂnlﬁydtdﬁnlmuy df cohtainad 6n Of St PRerdsor bent
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be secured to!S$¥d to Reisipetinbon Jappagy 39, 1139 la?‘“driﬂ\soP#F@dh?ii%‘@tﬁmtle@er of
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satisfactory are of St. Paul,
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V\:ﬁ.zt('.:eoé(e)nt Ia.ln u'e§of @ér?nWh%n Vﬁiﬁb@ﬁ%@eteﬁ anpflseslelnﬁggngeén ‘gieb g}e we&_fn%?

1986. AnofR\’éPWSde”t aasfled, et i rraelt-blewan bydresnwmighsidn gorabinations of |thms of
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S 22, S R e o 7 s el 5,
on November 28taplg tepgth peliprapyisne fiers having a dqm@mf abeg 2 |2s§§elebdth9rdm§rtlm1| cz on
June 27, 1989tenkstapleflerighie fiberyatefdis o thbo& fibers having a length of at least about

15.9 mm (0.625 inches). Preferably, the topsheet 32 has a basis weight from about

18 to about 25 grams per square meter. A suitable topsheet is manufactured by

Veratec, Inc., a Division of International Paper Company, of Walpole, Mass. under

the designation P-8.

The diaper 30 preferably further comprises elasticized leg cuffs 35 for
providing improved containment of liquids and other body exudates. Each
elasticized leg cuff 35 may comprise several different embodiments for reducing
the leakage of body exudates in the leg regions. (The leg cuff can be and is
sometimes also referred to as leg bands, side flaps, barrier cuffs, or elastic cuffs.)
U.S. Patent 3,860,003 describes a disposable diaper which provides a contractible
leg opening having a side flap and one or more elastic members to provide an
elasticized leg cuff (gasketing cuff). U.S. Patent 4,909,803 entitled "Disposable
Absorbent Article Having Elasticized Flaps” issued to Aziz et al. on March 20,
1990, describes a disposable diaper having "stand-up" elasticized flaps (barrier
cuffs) to improve the containment of the leg regions. U.S. Patent 4.695.278
entitled "Absorbent Article Having Dual Cuffs" issued to Lawson on September
22, 1987, describes a disposable diaper having dual cuffs including a gasketing
cuff and a barrier cuff. While each elasticized leg cuff 35 may be configured so as



I ncorporated herein by reference. Alternatively, the attachment neans may
conpri se heat bonds, pressure bonds, ultrasonic bonds, dynam c nmechani cal

bonds, or any other suitable attachnment means or conbi nations of these
attachnment neans as are known in the art. The b ckshggé 33 is
i npervi ous t VOPHSES (e.g., urine) and is preferably PEE(8ed 1 rom

a thin plastic film although other flexi Iequuidirrpervious ,
materials may al so be used. As used herei ! the term"flexible" refers to
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farther than the other during application (asymmetrically), the diaper will "self-

adjust”" during wear.

As shown in Figure 1, the extensible back waist feature 43 comprises an
elastic-like zone 44 and an expansive zone 45. In the embodiment shown in Figure
1, the elastic-like zone 44 extends longitudinally inwardly from the end edge 39 of
the diaper 30 in the first waist region 40. The expansive zone 45 is joined to and
extends longitudinally inwardly from the elastic-like zone 44. In the embodiment
shown in Figure 1, the expansive zone 45 extends both longitudinally inwardly
from the waist edge 98 of the absorbent core 34 toward the centerline 10! and
outwardly from the waist edge 98 of the absorbent core 34 toward the elastic-like
zone 44. The term "zone" is used herein to denote an area or element of the waist
feature or of the diaper. (While a zone is typically a distinct area or element, a
zone may overlap somewhat with an adjacent zone.)

In the embodiment shown in Figure 1, the elastic-like zone 44 comprises a
structural elastic-like film (SELF) web comprising a portion of the backsheet 33.
The elastically contractive and extensible behavior of the elastic-like zone 44 is
derived from the backsheet without the need for added elastic material. The
expansive zone 45 is unitary with the elastic-like zone 44 and also comprises a
portion of the backsheet 33. Preferably, the expansive zone 45 is subjected to
mechanical stretching at least to a degree to be extensible. The extension forces of
the elastic-like zone 44 are higher than the extension forces of the adjacent
expansive zone 45.



described with respect to joining the backsheet 33 to the absorbent core
34. Ina - preferred enbodi nent of the present invention, the topsheet 32
and t he backsheet 33 are joined directly to each other in the diaper
peri phery and are indirectly joined ~together by directly joining them
to the absowbemosdbre 34 by the attachnent neans (not PEITAINMY/18649

The topsheet 32 is conpliant, soft feeling, and non-irritating to the
wearer's skin. Further, the topsheett232 is preferably liquid pervious
permtting liquids (e.qg., urine) to readily penetrate through its

t hi ckness. A suitable topsheet 32 may be manuf actured froma w de range
of materials, such as porous foans; reticul ated foans; apertured
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triangular, etc. In a preferred embodiment such as shown in Fig. 1, the elastic-like
zone has a rectangular shape.

The elastic-like zone 44 can be constructed of elements of the diaper such as
the topsheet and/or the backsheet. For performance and cost reasons the elastic-
like zone 44 preferably comprises a portion of the backsheet formed into a
structural elastic-like film (SELF) web as described hereinafter. The term "web"
herein refers to a sheet-like material comprising a single layer of material or a
composite or a laminate of two or more layers.

In the embodiment of the present invention shown in Fig. 1, the extensible
back waist feature 43 includes one elastic-like zone 44 and one expansive zone 45.
However, diapers can be constructed to have multiple elastic-like zones and
multiple expansive zones. For example, the diaper 30 can be constructed to also
have an extensible front waist feature in the second waist region 41.

The expansive zone 45 is extensible in a direction having a vector
component in substantially the same direction as the elastic-like zone. In the
embodiment shown in Fig. 1, the expansive zone 45 is extensible in the lateral
direction. It should be noted, however, that the expansive zone may be extensible
in any other direction or in more than one direction. The expansive zone 45 is
preferably positioned immediately adjacent to the elastic-like zone 44. The
expansive zone 45 is designed to have lower extension forces than the elastic-like



"Absorbent Articles with Rapid Acquiring Absorbent Cores" issued to Reising
on - January 29, 1991. each of which is incorporated by reference herein.
There are a nunmber of manufacturing techniques which may be used to

manuf acture the topsheet 32. For exanple, the topsheet 32 may. be a nonwoven
web of fiberéVOVW@E“the t opsheet 32 conprises a nonwoven weBSTYREHED may
be spunbonded, carded, wet-laid, nelt-blown, hydroentangled,

conbi nations of the above or the likel3 A suitable topsheet 32 is car ded
and thermal |y bonded by neans wel | known to those skilled in the fabrics
art. A satisfactory topsheet 32 conprises staple length polypropylene

fi bers having a denier of about 2.2 As used herein, the term"staple
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el asticized | egwithdut geheritity eMTEKXdeSsives Gnsiondl fdides an apé eﬁ@ﬂmﬁkm&tesa,tt or
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can be and is
barrier cuffs, @nsienahderces wapldsbe concentratd ﬁawﬁthr@ grodigaadiacent ¥°b81§ a
di sposabl e di apassiehike howwwa"es wauRIORhibA Cld é:dpensmn dfebe elRaiRiInG Having a
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Absor bent Arti cteétﬂm‘{w fesigned exransionsandronsastion ofthe alastis-like; Zzn@t al. on March

20, 1990, descriPsSexpanbiveRael tadlitakRaem dﬂ@ﬁhﬂéﬁofaifféﬂdm aahaﬁatpestl zed
flaps (barrier cuff {0l prove the ¢ ntal nent ons

U S et ant ! " cer b e e BRGR Sors!Faf Bte s HiBHoidhl, it 20 cRHleRT'S:
i ssued to Lawsowhapn 86phewsén Fig. 1pthe %leed@geﬂﬁmsfeﬂb’dl@p@sﬁmlﬁﬁfaper
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extend longitudinally inwardly from the elastic-like zone 44 to the crotch region 42
to the lateral centerline 101, to the front waist feature 90, or the entire length of the
diaper.

The expansive zone 45 can be constructed of elements of the diaper such as
the backsheet and/or the topsheet. In the embodiment of the present invention
shown in Fig. 1, the expansive zone 45 comprises a portion of the backsheet which
has been prestrained or permanently elongated as described hereinafter.

Fig. 2 is an enlarged, fragmentary plan view of the extensible back waist
feature 43 showing the elastic-like zoneé 44 and the expansive zone 45. In the
embodiment of the present invention shown in Figures I and 2, the extensible back
waist feature comprises a portion of the backsheet. The backsheet 33 is preferably
a web material constructed of a single layer of polymeric material. The web
material is preferably comprised substantially of linear low density polyethylene
(LLDPE), although it may also be comprised of other polyolefins such as
polyethylenes including low density polyethylene (LDPE). ultra low density
polyethylene (ULDPE), high density polyethylene (HDPE), or polypropylene
and/or blends thereof and other materials. Examples of other suitable polymeric
materials include, but are not limited to polyester, polyurethanes. compostable or
biodegradable polymers, and breathable polymers. |



to be simlar to any of the | eg bands, side flaps. barrier cuffs, or

el astic cuffs - descri bed above, each elasticized |leg cuff 35 conprises a
gasketing cuff as described in the above-referenced U.S. Patent

3, 860, 003. The di aper 30 further conprises an extensible back

wai st f eat Wwe 9ABs¥hat provi des a nore confortabl e andpcomnsesmssseg fit by
initially conformably fitting the di aper to the wearer and sustaini ng
this fit throughout the tinme of wear weld past when the di aper has been
| oaded wi th exudates since the extensible back wai st feature 43 all ows
t he di aper to expand. and contract. Further. the extensible back wai st
feature 43 devel ops and mai ntai ns wearing forces (tensions) that enhance
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elastic-like zon
Preferably, F?@“&k‘ifé%‘l e E‘t?fréorasthtf SnSNg ‘tfé‘ﬁfm!lmtl@f the | pressphiamensign wallr et chi ng
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SELF web 52 has a first surface and a second surface. In the preferred
embodiment shown in Fig. 2, the strainable network includes a plurality of first
regions 64 and a plurality of second regions 66. The first regions 64 have a first axis
68 and a second axis 69, wherein the first axis 68 is preferably longer than the
second axis 69. The first axis 68 of the first region 64 is substantially parallel to the
first axis 201 of the SELF web 52, while the second axis 69 is substantially parallel
to the second axis 200 of the SELF web 52. The second regions 66 have a first axis
70 and a second axis 71. The first axis 70 is substantially parallel to the first axis
201 of the SELF web 52, while the second axis 71 is substantially parallel to the
second axis 200 of the SELF web 52. In the preferred embodiment of Fig. 2. the
first regions 64 and the second regions 66 are substantially linear, extending
countinuously in a direction substantially parallel to the first axis of the SELF web 52.

The first region 64 has an elastic modulus E1 and a cross-sectional area Al.
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The elastic-like zone 44 is the primary conponent of the extensible back
wai st feature 43 that provides waist fit and appearance. $? g ? i ke
zone 44 mYO 288 be referred to as the wai stband or malstB§ gﬁ %81 the
back wai st feature.) The el astic-like zone 44 is contiguous with the
expansi ve zone 45 and i s di sposed | ongftudinally outwardly fromthe
expansi ve zone 45 so as to fit in the | ower back of the wearer. The

el astic-like zone 44 is positioned toward the end edge 39 of the di aper
30 and preferably, fornms at | east a portion of the end edge 39 of the

diaper  30. Thee &gl fefioh sk @ PRBads BR _RDi@RRFRYCr age, contacts

the wearer in the anﬁ é e wearer, and elastically
expands and cont r act & the illustratediempgdsme §EF5&CP(§3 has beerg fogmed sugh that
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Examl s oo U I caesa%ggr%f kiekd Se SR b, S0 o061 WG 8404,

Fig. 1, the el asuhst@mlna lyeretain the ﬁesmégtnemre@r ammnarwlmapﬁ not subjected to We

el astic-1ike zopgemhdilyapplied e%@éﬂdnhl%l" eshc@f &Ism?ntvsb of :Hefﬁesdhﬁaeermxsmh as
the topsheet and/or.the.b nce. and, cast hfgralbrgns

L ost PR et A Corstried 5 eS80 i (P B Lton RGP Bieran e S RRRE oot
formed into a vissllydistinetdrors thesse¢and|region.f A nsef BEiein). theabrnn tvisialy distinst!

hereinafter. Th?efér@meama of the SEEIFaldb WIREIRES $40il dRbaRibtd b iR ABRhAIaRd
conprising a sin

Do or roce | ay B ner e SELF ehen Sbiedt, sbotsife B SR 3ol cRUBLE on

shown in Fig. 1normab usext dnSEDF eweb of the present invention is comprised of a strainable
network of contiguous, "distinct", and "dissimilar” regions. wherein the strainable

in

network includes at least a first region and a second region, where the first region has
a "surface-pathlength” less than that of the second region, as measured parallel to a
predetermined axis when the material is in an untensioned state. As used herein, the
term "formed portion" refers to the portion of the material which is comprised of the
desired structure or geometry of the strainable network. As used herein the term
"surface-pathlength” refers to a measurement along the topographic surface of the
region in question in a direction parallel to a predetermined axis. As used herein. the
term "distinct” or "dissimilar" when referring to regions, refers to regions within the
strainable network having measurably different surface-pathlengths as measured
parallel to a predetermined axis while thé SELF web is in an untensioned condition.
The method for determining the surface-pathlength of the respective regions can be
found in the Test Methods section set forth in subsequent portions of the present
specification.

In the preferred embodiment shown in Figure 2, the first regions 64 are
substantially planar. That is, the material within the first region 64 is in substantially
the same condition before and after the formation step undergone by the SELF web
52. The second regions 66 include a plurality of ribs or rib-like elements 74. The
rib-like elements 74 may be embossed, debossed or a combination thereof.

The rib-like elements 74 have a first or major axis 76 which is substantially
parallel to the second axis 200 of the SELF web 52, and a second or minor axis 77



back wai st feature 43 includes one elastic-like zone 44 and one expansive

zone 45. + However, diapers can be constructed to have nmultiple

el astic-1i ke zones and mul ti pl e expansi ve zones. For exanple, the

di aper 30 can be constructed to al so have an extensible front wai st
feature i n weogmsnand wai st region 41. The expanBCwes®wo8E9 45 i s
extensible in a direction having a vector conponent in substantially
the sane direction as the elastic-like zgpe. In the enbodi ment shown in
Fig. 1, the expansive zone 45 is extensible in the |ateral direction.

It should be noted, however, that the expansive zone may be extensible

I n any ot her directlon or in nore than one direction. The expansive zone 45
S preferably positioned i medi ately adjacent to the elastic-1ike zone
44. The exyhish iy subsigpaliysparalleljiasthy fas agq; HAf the RELF avebedsi B gl ces

t han the el ast s 76 &Fthe rib-like ele¥ifenf 7439 m3dast equal to, and preferablv longer than the
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The second region 66 has a surface-pathlength, L2, greater than the surface-

pathlength, L1, of the first region 64 as measured topographically in a direction
paraliel to the first axis of the SELF web while the SELF web is in an untensioned
condition. Preferably, the surface-pathlength of the second region 66 is at least
about 15% greater than that of the first region 64, more preferably at least about 30%
greater than that of the first region, and most preferably at least about 70% greater
than that of the first region. In general. the greater the surface-pathlength of the
second region, the greater will be the elongation of the SELF web before
encountering the force wall.

What makes the SELF web particularly well suited for use as the elastic zone
44 of the extensible back waist feature 43 is that it exhibits a modified "Poisson -
lateral contraction effect” substantially less than that of an otherwise identical base
web of similar material composition. As used herein, the term "Poisson lateral
contraction effect” describes the lateral contraction behavior of a material which is
being subjected to an applied elongation. The method for determining the Poisson
lateral contraction effect of a material can be found in the Test Methods section set
forth in subsequent portions of the present specification. Preferably, the Poisson
lateral contraction effect of the SELF web of the present invention is less than about
0.4 when the web is subjected to about 20% elongation. Preferably, the SELF web
exhibits a Poisson lateral contraction effect less than about 0.4 when the web is



shape. The size of the expansive zone may al so w dely vary, dependi ng upon
t he desired properties of the extensible back waist feature. The
expansi ve zone 45 may extend longitudinally inwardly fromthe

el astic-like zone 44 to the crotch region 42 to the Iatei;(ﬁju g%ﬁ'line
101, to the MONM20Hi st feature 90, or the entire length of n | aper
The expansive zone 45 can be constructed of elenents of the diaper such as
t he backsheet and/or the topsheet. In t he!’enbodi ment of the pr esent

i nvention shown in Fig. 1, the expansive zone 45 conprises a portion of
t he backsheet which has been prestrained or permanently el ongated as
descri bed hereinafter. Fig. 2 is an enlarged, fragnentary pl an
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The extensi bl e back Wab smteriglstofithe frior am shichihaveatdenstonz layer Pf an daseraist i al |y
unt ensi oned Conﬁxhiehgmln}Tg%ﬂeﬁﬂﬁawlaEg% Homsonl Reerdl REntedcaon kffeck.iiler thgneilid4 has

an axi s, 1ine, Gk dBy Sl ShEk ool it AL b Yokl s%&B?ffmﬁ%‘f'h e
al so referred tpresent wentionsan p¢ ﬁ@lgngd to reduce if not substannally chmmatet e Pmsson
lateral contraction effect of film based elastomeric webs of the prior art.

For SELF web material 52, the direction of applied axial elongation, D,
indicated by arrows 80 in Figure 2, is substantially perpendicular to the first axis 76
of the rib-like elements 74. As the rib-like elements 74 are able to unbend or
geometrically deform in a direction substantially perpendicular to their first axis 76,
the direction of applied elongation to cause extension in the SELF web 52 is also
substantially perpendicular to the first axis 76 of the rib-like elements 74.

In Figure 3 there is shown a graph of the resistive force-elongation curve 720
of a formed polymeric SELF web material along with a curve 710 for a base film of
similar composition. Specifically the samples are polymeric web materials,
comprised substantially of linear low dénsity polyethylene, approximately 0.001"
thick, designated sample 1401 available from Clopay, Cincinnati Ohio. The method
for generating the resistive force-elongation curves can be found in the Test Methods
section set forth in subsequent portions of the present specification. Referring now
to the force-elongation curve 720, there is an initial substantially linear, lower force
versus elongation stage [ designated 720a, a transition zone designated 720b which
indicates the encounter of the force wall, and a substantially linear stage II
designated 720c which displays substantially higher force versus elongation
behavior.

As seen in Figure 3 the SELF web exhibits different elongation behavior in
the two stages when subjected to an applied elongation in a direction parallel to the



direction), which is generally perpendicular to the first centerline 201.
The SELF web 52 includes a "strai nabl e network"” of distinct regions. As
used herein, the term"strainable network” refers to an interconnected and
interrel ated group of regions which are able to be extended to sone useful
degree in WOalpsadet er mi ned direction providi ng the SELF porhusyd/isbuoan

el astic-1ike behavior in response to an applied and subsequently

rel eased el ongation. The strai nabl e netMork includes at |east a first
region 64 (also generally referred to herein as bands or channel s) and a
second region 66 (also generally referred to herein as ribs). The SELF
web al so includes a transitional region 65 which is at the interface

bet ween t he r.st [ 4 and.f{he second regiqn 66. The transjtional
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materials can be designed to yield virtually any resistive force in stage I which is less

than that of the base web material by adjusting the percentage of the web surface
which is comprised of the first and second regions, respectively. The force-
elongation behavior of stage 1 can be controlled by adjusting the width. cross-
sectional area, and spacing of the first region and the composition of the base web.
Referring now to Figures 4A-4C, as SELF web 52 is subjected to an applied
axial elongation, D, indicated by arrows 80, the first region 64 having the shorter
surface-pathlength, L1, provides most of the initial resistive force, P1, as a result of
molecular-level deformation, to the applied elongation which corresponds to stage I.
While in stage I, the rib-like elements 74 in the second region 66 are experiencing
geometric deformation, or unbending and offer minimal resistance to the applied
elongation. In the transition zone (720b) between stages I and II, the rib-like
elements 74 are becoming aligned with the applied elongation. That is, the second
region is exhibiting a change from geometric deformation to molecular-level
deformation. This is the onset of the force wall. In stage I, as seen in Figure 4C.
the rib-like elements 74 in the second region 66 have become substantially aligned
with the plane of applied elongation ( i.e. the second region has reached its limit of
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second region 66 has a nodulus E2 and a cross-sectional area A2.

In the illustrated enbodi nent, the SELF web 52 has been "f\gﬂgﬂ@%wﬁ h t hat

the SELF weBV83" M bits a resistive force along an axis. he case
of the illustrated embodinent is subgtantially parallel to the first
axis 201 of the SELF web, when subj ected to an applied el ongation or
axi al elongation in a direction substantially parallel to the first

axis 201. As used herein, the term"formed" refers to the creation of a
desired structure or geonetry upon a web material that wll
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term"fornmed portiaQ' ort| nof the materi.al
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measur enent  al mnm&Qﬁmﬁeom@wggvn&aﬁyg&g%gqﬁe& tion: €gion in question in
a direction parallel to a predeterm ned axis. used herein, the term

"di stinct” or "dissimlar" when referring to regions, refers to regions

wi thin the strai nabl e networ k Hal+ (gl xEdxuDabl y different

sur f ace- pat hl engt hs as neasur ed paraliel to a predeternmined axis while

the SELF web is in an untensioned condition. The met hod for determ ning

t he surface-pathlength of the respective regions can be found in the

Test Met hods sWhen (Il $d) i§ greater than $21tbe Grse add poond wgPne pravive goeomshined

speci fication. npth ef i &{ép@dy FHPW“ e 2,

the first regltgﬁé r%ﬂmgfeforée' PZU@SF{:H%I a:é?q51 anar . %en’“‘e 1S, Seittlﬁfgﬁiﬁggtl{grl al

within the fir¥a4%ion 64 is in substantlally the same condition

before and after the formation step undergone by the SELF web 52. The

second regions 66 includeraR) ¥Eahdhy of rifsx psxiP:D kel enents 74. The

L1 L2

The maximum elongation occurring while in stage I is the "available stretch”
of the SELF web. The available stretch corresponds to the distance over which the
second region experiences geometric deformation. The available stretch can be
effectively determined by inspection of the force-elongation curve 720 as shown in
Fig. 3. The approximate point at which there is an inflection in the transition zone
between stage I and stage Il is the percent elongation point of "available stretch".
The range of available stretch can be varied from about 10% to 100% or more; this
range of elongation is often found to be of interest in disposable absorbent articles.
and can be largely contrelled by the extent to which the surface-pathlength L2 in the
second region exceeds the surface-pathlength L1 in the first region and the properties
(composition) of the base film. The term available stretch is not intended to imply a



rib-like elenments 74 may be enbossed, debossed or a conbi nation thereof.
The rib-like elenments 74 have a first or ngjor axis 76 which is

substantial ly parallel to the second axis 200 of the SELF web 52, and a
second or mnor axis 77 WD 97/ 20531
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is substantially parallel to the first axis 201 of the SELF web 52. The
first axis 76 of the rib-like elen@0ots 74 is at |east equal to, and
preferably | onger than the second axis 77. Preferably. the ratio of the
first axis 76 to the second axis 77 is at | east about 1:1 or greater,
and nore preferably at | east about 2:1 or greater. The rib-1like

el ements 74 w thin the second yregion may be separated from one
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second regi of@6 are equal to one another. Accordingly, the overall

di nensi on of the LE web ur ed. ar al | to.the first axis 201
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sur f ace- pat h|r@ngmblgfelopg@mn, or useful elasticity, is exhibited at relatively low forces over

multiple cycles. i.e., this means the SELF web can easily expand and contract to a
considerable degree. The method for generating the elastic hysteresis behavior can
be found in the Test Method section set forth in subsequent portion of the present
specification.

When the SELF web is subjected to an applied elongation, the SELF web
exhibits an elastic-like behavior as it extends in the direction of applied elongation
and returns to its substantially untensioned condition once the applied elongation or
force is removed, unless extended beyond the point of yielding. The SELF web is
able to undergo multiple cycles of applied elongation without losing its ability to
substantially recover. Accordingly, the SELF web is able to return to its
substantially untensioned condition once the applied elongation is removed.

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



second region, the greater will be the elongation of the SELF web before
encountering the force wall. What nakes the SELF web
particularly well suited for use as the elastic zone 44 of the

ext ensi bl e back st feature 43 is that it exhibits a nod sson

| at er al cont‘?’gé’ﬁ\%ﬁ' effect” substantially | ess than that O?Eg}r?i’gg%'ﬁ%rgw se

i denti cal base web of simlar materi a‘I corrp05|t|o.n As used herein, the
term " Poi sson | ateral contraction efflect” describes the |ateral
contraction behavior of a material which is bei ng subjected to an
applied el ongation. The nethod for determ ning the Poisson | at er al
contraction effect of a material can be found in the Test Methods section
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web is subjected t tion. e Poi sson | ateral
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occupied by the f 6‘3‘? area IS 2% to about 90% and nore
preferably from ab ‘%%tsﬁvcéﬁo@t’c@e% properties that canp¢, copfrolled dhrguglf thepe
prior art whi cdpplieaien af the @esént imventichy Thefefis the redifivt dores éxerted by the SELF

web against an applied elongation and the available stretch of the SELF web before
the force wall is encountered. The resistive force that is exerted by the SELF web
against an applied elongation is a function of the material (e.g., composition.
molecular structure and orientation, etc.) and thickness and the percent of the
projected surface area of the SELF web that is occupied by the first region. The
higher the percent area coverage of the SELF web by the first region, the higher the
resistive force that the SELF web will exert against an applied elongation for a given
material composition and thickness. The percent coverage of the SELF web by the
first region is determined in part if not wholly by the width of the first region and the
spacing between adjacent first regions.

The available stretch of the SELF web is determined by the surface-
pathlength of the second region. This is determined at least in part by the rib-like
elements spacing, rib-like element frequency and depth of formation of the rib-like
elements as measured perpendicular to the plane of the SELF web. In general, the
greater the surface-pathlength of the second region the greater the available stretch of
the SELF web.

While an entire SELF web may include a strainable network of first and
second regions, the present invention may also be practiced by providing only
specific portions of the SELF web with a strainable network comprised of first and
second regions.



material will generally have a | arge Poisson |lateral contraction effect.
i.e.. they wl{ "neck down" as they elongate in response to an applied
force. SELF webs of the present invention can be designed to reduce if
not substantially elimnate the Poisson | ateral contraction effect of
fil mbased WPRIRWAEri c webs of the prior art. PRET/USE4/18649e b
material 52, the direction of applied axial elongation, D, I ndi cat ed by
arrows 80 in Figure 2, is substantially2perpendicular to the first axis 76
of the rib-like elements 74. As the rib-like elenents 74 are able to unbend
or geonetrically deformin a direction substantially perpendicular to
their first axis 76, the di rect i on of applied elongation to cause
extension in the bsta tially perpendicular to the
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offered by the wider first region.

The SELF web also need not be extensible only in the direction parallel to
the lateral centerline 101 of the diaper 30 as shown in Figure 1. For example, the
first axis and the second axis of the SELF web may be disposed at an angle to the
longitudinal centerline and lateral centerline of the diaper 30, respectively. Thus, the
SELF web would axially elongate along a line at an angle to the lateral centerline of
the diaper. This angle is preferably between about 0° and about 30° for the diapers
of the present invention. Further, portions of the SELF web may have different
angles of extensibility.

Referring to Figure 2, the exparisive zone 45, and the elastic-like zone 44
meet at a common border 120. In the embodiment shown in Fig. 2, the border 120 is
substantially parallel to the axis of expansion and contraction, axis 201. The
expansive zone 45 includes a plurality of incrementally stretched regions 110. The
incrementally stretched regions 110 are formed by subjecting the expansive zone 45
to mechanical stretching such as an incremental stretching system as will be
described in greater detail hereinafter.

The incrementally stretched regions 110 have been stretched, strained. or
elongated in a direction parallel to the first axis 201 of the SELF web 52. The
incremental stretching of regions 110 of expansive zone 45 allow the expansive zone
to effectively elongate (yield) when the elastic-like zone 44 is extended. without



significantly different between stage | (720a) and stage Il (720c) of cure
720 as conpared to curve 710 which does not exhibit this behavior. As
seen in Figure 3. the SELF web exhibits different elongation behavior in
the two stages when subj ected to an applied elongation in _a direction
parall el to tWM@9M2053k axis of the SELF web. The resisti vECTYP¥E3Rert ed
by the SELF web to the applied elongation is significantly less in the
stage | region (720a) versus the stage |I[23region (720c) of curve 720.
Furthernore, the resistive force exerted by the SELF web to the applied

el ongation as depicted in stage | (720a) of curve 720 is significantly |ess
than the resistive force exerted by the base web as depicted in curve

710 within the |jmfs, . - | st-age S
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of applied el onfRP W& Z%%%he second region has reached its limt of
If the expansive zone 45 has a surface-pathlength greater than the surface-

S

pathlength of the second region 66, the second region 66 will first begin to contribute
a significant resistive force before the expansive zone 45 contributes a significant
resistive force. Alternatively, if the expansive zone 45 has a surface-pathlength less
than the surface-pathlength of the second region 66, the expansive zone 43 will be
the first to contribute a significant resistive force.

Preferably, the expansive zone 45 must be free of restrictions to expansion
for a centain distance from the elastic-like zone 44 which distance is indicated as 121
in Fig. 2, to permit the elastic-like zone 44 10 elastically expand and contract within
its designed limits. Examples of restrictions to expansion are bonding the expansive
zone 45 t0 a non-expansive member such as an absorbent core, a tape fastening
member, or a topsheet. It should be recognized by those skilled in the art that
distance 121 will depend on the desired amount of elastic expansion and contraction
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geonetric deformation) and begln to resist further elongation via

nol ecul ar -1 evel def ormati on. The second regi on 66 now contri butes, as a

result of obevosar -1 evel deformation, a second: resi st pecevbmneey P2, to

further applied elongation. The resistive forces to el ongation depicted

in stage Il by both the nol ecul ar-1evebhsgdef ormati on of the first region

64 and the nol ecul ar-1evel deformation of the second region 66 provi de a
total resistive force, PT, which is greater than the resistive force

depi cted in stage | which is provided by the nol ecul ar-1evel deformation
of the first region 64 and the geonetric defornmation of the second

region 66. AdteAgicriezong dfe the sypfaceorathlengtinel expansbeapantibanddhe eaiweef i n st age
Il is signif hwdnﬁagega&tﬁfn&fhmeﬁlaﬂ sl ope of the force-el ongation curve
I n stage |.
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experi ences geanRthintpathl &' 1BRthé L Rgioht S06 ik A& 5teér¢35'veﬁqggxgﬁs 512.
Grooved regions 512 extend in a direction substantially parallel to a longitudinal axis
running through the center of cylindrical roll 502. In the embodiment shown in
Figure 6, roll 502 includes three grooved regions 512. However, roll 502 may
include any number of grooved regions 512. Toothed region 506 which are located -
between grooved regions 512. include a plurality of teeth 507. Toothed regions 509
include a plurality of teeth 510. Roll 520 includes a plurality of teeth 522 which
mesh with teeth 507 and 510 of roll 502.

As a web, such as a backsheet 33 of disposable diaper 30, is directed through
apparatus 500 between intermeshing rolls 502 and 520, the portion of the web
passing between toothed regions 509 containing teeth 510, and teeth 522 on roll 520
will be incrementally stretched forming incrementally stretched regions which
correspond to incrementally stretched regions 110 in the expansive zone 45. shown
in Figure 2. The portion of the web passing between grooved regions 512 and teeth
522 on roll 520 will remain unformed, thus providing unformed regions in the web
which correspond to the first regions 64 of the SELF web 52 shown in Figure 2. The
portions of the web passing between toothed regions 506 containing teeth 507 and
teeth 522 on roll 520 will be incrementally stretched forming rib-like elements in the
web which correspond to rib-like elements 74 in the second regions 66 of the SELF
web 52 shown in Figure 2. '

The exact configuration, spacing and depth of the teeth on the rolls 502 and
520 may be varied depending on the amount of incrementat stretching desired. The
degree of overlap of the teeth on rolls 502 and 520 may also be adjusted, as desired.
to produce more or less incremental stretching.

While the extensible waist feature comprising the elastic-like zone and the



effectively determ ned by inspection of the force-elongation curve 720 as

shown in * Fig. 3. The approximte point at which there is an inflection
||n the transition zone bet ween stage | and stage Il is the percent

el ongation point of "available stretch". The range of aygi tretch
can be vari eWO¥8#hbout 10% to 100% or nore; this ) rangﬁ@e%’%ﬂ%ation
Is often found to be of interest in dispgsable absorbent articles. and
can be largely controlled by the extent ?i whi ch the surface-pathlength L2
in the second regi on exceeds the surface-pathlength L I in the first
region and the properties (conposition) of the base film The term
available stretch is not intended to inply a WO 97/ 20531
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ected to as t
appl i cati ons V\A*?B:rs%me'l“&?ﬂj’gf'l%??' b&y‘?}rﬁ%’c?‘ﬁ&g@% Wt "@tol’%etrcrﬂat%aqdé)gl‘?igbl e.
Significantly lamihatgghef tWooermereamateriasuiExamipled oaémaélpempten@iemcl@ﬁdwgat i ons
\I/vgbt h'?’hte)az gp: '()l).:(llmlngl?féhmaléfn@ﬁurg? ifind, h%&r&@é;ﬁ&ﬂ elxpanded.| QﬂﬁeidnnéﬂaﬁnﬁElan
esire
adj usting the PBYATS, ‘ptﬁﬂ §- aif-ttﬂ‘ 'gEles oﬁ g}?r ﬁH‘f%’ILFSFB'T’é‘BIS '“gﬁ%nﬁq'?ff%'ﬁe The
f orce- el ongat i efudnerbsiut lmnxnﬁtessd:fa]gﬁymerc&lmsbmd:nmwuybhsedLmymatgtf oS polymer  t he

wdth, LAl cknegsin S nsRAMA Iy Y alsb & :é.ép{&gabg&b% o?%ré@eab%rgée?ﬁ%a{tﬁﬁlﬁgf the
el astic hyst er &aAms, 9B RIFT GPMPOSIBRR; ’iagmpeaw t4eh MF%S\%H‘C “ﬁﬁé%‘ﬁ‘r‘ﬁ??’@’ is the

same as used t eopshéztiameia pdlgmeicaliim backsheetFoupidron comperaallyyavaildble) dispbsables anpl e
was exam ned fqf, ngsaitdﬂﬁomﬁ&ﬁfof‘c?ﬂ elgﬁé}@/&agralsgt e add %f’!tféﬂ gtah@ﬁc&ferﬁ()%

Curve 730 repr eve e response to an applie ease el origati on
duri-ng the fi r§Fn‘?§"}%l e and curve 735 represent the response to an applied
and rel eased el ongatrh@raxlshuswagoidwencs&eoeldsneytkbernna' heayf dlscc e nsddasmiviben
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form other extensible portions on the diaper.

The present invention is intended to produce a functional equivalent to a
conventional diaper having an elastic member secured to diapers to provide
contractive and expansive properties. Conventional diapers are made by bonding an -
elastic member in a tensioned state to the topsheet and backsheet in the waist area.
After bonding, the tension is released causing gathers to form in the waist. By use of
the elastic-like and expansive zones of the present invention, the same result is

|-l

accomplished without the addition of an elastic member.

Referring now to Fig. 7 there is shown a plan view of another embodiment of
a diaper 130 of the present invention. Diaper 130 comprises a backsheet 133
comprising an extensible back waist feature 143 and an extensible front waist feature
147, a topsheet and a backsheet, (for simplification the topsheet and backsheet are
not shown in Fig. 7). Back waist feature 143 comprises an elastic-like zone 144 and
an expansive zone 145. Front waist feature 147 comprises an elastic-like zone 146
and an expansive zone 145. In this embodiment the axis of elastic contraction and
expansion in the elastic-like zones and the direction of expansion in the expansive
zone are parallel to each other and also to the transverse axis 101.

The expansive zone 145 will cover part, or preferably. all of the width and
length of the underlying absorbent core of the diaper which is added in a later step in
the assembly. The width, length and amount of expansion of the expansive zone 145



consi der abl e degree. The nethod for generating the elastic hysteresis

behavior can . be found in the Test Method section set forth in subsequent
portion of the present speci fication. When the SELF web is
subj ected to an applied elongation, the SELF web exhibits an

el astic-|i kwdeseassior as it extends in the direction of apptirespsasedhgati on
and returns to its substantially untensioned condition once the applied

el ongati on or force is renmoved, unlegs extended beyond the point of
yi el ding. The SELF web is able to undergo nultiple cycles of applied
el ongation wthout losing its ability to substantially recover.
Accordingly, the SELF web is able to return to its substantial |y

unt ensi oned condj ti gn opce the a lied elongation i s renmove
Wil e the SELie—a"\/\B"oa‘gﬁﬁe‘Eép Broyide,t gF}EF"FQ\Pé‘PPa?%Eﬂ“y e wicapanded, “t“l’ib oditheect i on
of applied axéexjangbmagetli46/(as measuredi inactijectionspabalebni the rapeegeatds colyar to

the first axi Can be | mOfsmEtIr@ &J tne Jsdnjt% agﬁ{x@ﬁ@%ﬁdr& Uﬁc%tl'?‘lgfﬁe\@fagné kd '‘Dhes easily

extended in a direc y pa axl's of the
Fib-like el embtand fe Howersr .°@P/ e ppriion of elastic-likqczong| véH@nbas HFAH0R0 t he

rib-li lée e: ermcmnaartyamgemmkpmab |wnedﬁflblﬁdl|ih1/d’lcoa1trd¢ti’vel}'t inQhe fmsﬁddt;ﬁwmt | a: ly
per pen I CUl ar a | elenents. while
requiring subto pro IaI %a&t?e’i'ﬁdg\gvﬁl 8 re xr he dJ?]F Oﬁaﬁﬁﬁd’ wpd't 81( gn)%texR:Hlswe zgne
direction é‘lﬁol§t5h<m’il # Figuss o as bcmg qqyalttp ghef unespaném sndsh of the elastic-lik& e

el ement s. zones YWD 29d/ 2@5which maximizes the amount the elastic-like zones contract
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The anount of'eé\%lbff CFRARUVE 2Gi'P2d to extend the SELF web is dependent
upon the conposi t i Bre snldcepatiirrat of the expansiye genariftSedterinirfes thei ampunhef SELF

web andd | t h\%ldﬁ‘th ‘RofrdtisNAGE tBe Rlastiifikd izbAds. I ¥t Wdmp lé" t;h the2 5P alnd
orces to achiaUE s er e hieat e -org BN oy &We&f\f”ﬁ(ee@ngﬁéﬁ 3 and
t hi ckness. Thigke zong hasthe pote@ial {d exbibit 40Piecontragied§tretch i thetfinishediprofient.ned fi r st
regions is preferaplp %%erdlatp&amd 1 atre RN tﬁé‘ldﬁe&%n 1ﬁdlezﬁed b\t Rgows W dth)
with a prefer {S%d lfﬁpyg extencf) th\eMtﬂ((j];[arz}swé:i %n% l% ancP % put ¥ l‘:’he elastic ?i[(e 2ones 144 and '
146 under tension. Similar to distance 121 in Fig. 2., distance 151 between lines 152
and 153 of Fig. 8, represents the minimal distances the expansive zone must extend
uninhibited, e.g., unbonded to another layer such as an absorbent core, from the
elastic-like zone to produce the elastically expansive and contractive behavior. Line
152 represents the common border between the two zones. Line 153 can represent
the waist edge of the absorbent core or it can represent the topmost extent of the
bond between the core and the backsheet. The distance 151 must be determined so
that the elastic-like zone can contract without hindrance to its unstrained length when
the tension is removed.
Although Figure 8 indicates a single uniform expansive zone having the same
width as the clastic-like zones, it should be understood that as long as the
requirement for unhindered motion is met between lines 152 and 153, the remainder
of the expansive zone could have multiple regions with different widths and surface-
pathlengths.
Referring now to Fig. 9, there is shown a plan view of another embodiment
of a diaper 160 of the present invention. Diaper 160 comprises a backsheet 161
comprising an extensible back waist feature 162 comprising an elastic-like zone 164
and an expansive zone 166. The width of the expansive zone 164, (as measured in a
direction parallel to the transverse centerline 101), is greater than the width of the
adjacent expansive zone 166. The expansive zone 166 may extend to the



The depth and nunber of rib-like elenents 74 can also be varied to control
the extension force and avail able stretch of the SELF web. The avail abl e
stretch or el ongation is increased if for a given nunber of rib-1ike
el enents, the height or degree of formation inparted on the rib-1ike
elenents is iWOP¥a¥EH. Sinilarly, the avai | abl e stretch PETUSY868ed i f
for a given height or degree of formation, the nunber or frequency of
the rib-like elenments is increased. 27 There are several functional
properties that can be controlled through the application of the present
I nvention. There is the resistive force exerted by the SELF web agai nst
an applied elongation and the available stretch of the SELF web before
the force wall js. ar resistive force that is exerted by the
SELF web aga‘f’ﬁ%l gﬁl‘%} g|°?g‘§ dgiggrhgat ion is a function of the materi al
(e.g., conposition. To acliapst of the rresepieinaertiony therbagkshest is Brst provifed
EEI ckness and t\hﬁl'tx) ﬂférdﬁﬁ&%d_ Hfangéifent of Bla$icem¢eaﬂﬁ expdnsive ﬁ@f@.amé bhdkshe®HsF web
at is occupie I X i on. e i gher the.percent ar
Cover age_of ¢ naneieptetdori S EhalFH MR e panlll AR, AICRRERERTore B0, |
force that the Bmded teethe arpansivsene vetilsi the expanstesypont ésdindls sipaaded eoridgiona
% :E\Iil(in b Bm ?L' 5 ar@%ﬁﬁéb?é FrlefMiy, fR @xdriiple kRRSPirald BEIRET ?%ﬂ}{ta&@%b@\%\l%@ﬁs ‘iﬁetr):t h?h
web by r reqion is e ned.in rt.if no 0. y the
TS T G S D
regi ons. same sioh 1 d.Rheetpsticlibe roresiv y
}fge Z;J:fgcei he &%%Ek%t%ﬁklﬂidgtﬂfelkﬁﬁilﬂé%ﬁ&té ﬁ&k%\gnllﬁﬂkéatﬁei det er][n ned at | eagt
depth of Formati on dHTHEVPYEF e RaY bh g bh Brs BEs BB e Siar 1 o
tpe El ane of dt hme_&lflnﬁng;)mansime W%,e ahe emar;iﬁ mamnhggmrmdeﬂan@gé_atgﬂl eggt h
of the second rgdinBiket Sifbs4il A ast 4CalRY e € ﬁt tBﬁéhQ i®lthen_delfre e VED.
Wiile an entire SELF wely may, i nclude_ a stralpable hetwork of first and
second regi ons?baf'hsk‘eﬁraé‘ge’hf‘}/rf’?ﬂ}é’ﬂiei ohhegigstigliks zB‘éesrﬁ’%lg@Fgﬁﬂ‘aﬂf“rh"H\/ﬁ‘ﬂi ng
only specifi copsdwettiand thedfacksheetSELF web with a strai nabl e network

conprised of first afifer sukGREMbeidE Inf43Salso be used to WaAnBGE@AOHE diaper of the
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present invention. In addition, the order of steps may be alzso2 be changed.
Furthermore, some steps may also be combined with other steps.

Referring again to Fig. 8, the bonding of the backsheet to the absorbent core
becomes very important. The absorbent core may have any length, for example. the
absorbent core may extend substantially along the entire length of the diaper.
However, line 153 in Fig. 8, represents the uppermost limit of bonding between the
core and the backsheet. As seen in Fig. 8, line 153 is completely within expansive
zone 145. If line 153 is located within the elastic-like zone, it will significantly
inhibit the contractive and expansive properties of the elastic-like zone, thus
significantly eliminating the benefits of the expansive zone, i.c., the removal of the
line of tension. It should be noted that a portion of the elastic-like zone may be
bonded to the absorbent core to keep the absorbent core from floating. Preferably.
such bonding will be at or near centerline 100 where the amount of expansion and
contraction of the elastic-like zone is at a minimum.

Test Methods
Surface-Pathlength

Pathlength measurements of formed material regions are to be determined by
selecting and preparing representative samples of each distinct region and analyzing



The configuration and spacing of the first and second regions nmay al so be
varied to'vary the characteristics of the SELF web. For exanple, the second
regi ons may conprise curvilinear rib-like elenments, or the first regions
and the second regions may be curvilinear. The SELF web rmay al so exhi bit
an el asti c- WMag2p8havi or along a plurality of axes by exRENRIEBMhe axes
in aradial, fan-like array to allow the SELF web to exhibit an

el astic-1ike behavior along a plurality28f axes. For exanpl e, t he
mul tiple axes may be positioned at various angles to one another such as
45[err], 90 , 135[err], etc. In addition to the various angl es of

orientation, the regions thensel ves may be straight, curvilinear, or

conbi nati ons I h rface- l. t L second regi on nay
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of t he di aper. Ni¢asursmghissainplep areftherainbyntésbonte the lamgerdge Of e mitrosnogicabout
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second region of a sample 900 having a first side edge 901 and a second side edge
902 used to determine the surface-pathlength. Data herein presented was obtained
using the following equipment; Keyence VH-6100 (20x Lens) video unit, with
video-image prints made with a Sony Video printer Mavigraph unit. Video prints
were image-scanned with a Hewlett Packard ScanJet IIP scanner. Image analysis
was on a Maclntosh IICi computer utilizing the software NIH MAC Image version
1.45.

Using this equipment, a calibration image initially taken of a grid scale length
of .500" with .005" increment-marks to be used for calibration setting of the
computer image analysis program. All samples to be measured are then video-
imaged and video-image printed. Next, all video-prints are image-scanned at 100
dpi (256-level gray scale) into a suitable Mac image-file format. Finally, each
image-file (including calibration file) is analyzed utilizing Mac Image 1.45 computer
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generating any excessive tensional forces. The expansive zone 45 has a
surface- at hl ength greater than the surface-pathlength b St
regi on 64 oﬂﬁ?ﬂgméﬁLF web 52 of the elastic-like zone 4£@Qg§ﬁ§g%tred in
a direction parallel to the first axis 201 of the SELF web 52 while both
zones are in an untensioned condition. PR addition, t he expansi ve zone
45 has a surface-pathlength different than the surface-pathlength of the
second region 66 of the SELF web 52 of the elastic-like zone 44 as neasured
in a direction parallel to the first axis 201 of the SELF web 52 while both

zones are | glodlinUIKIPSSAELte GAMlirtd @lih frochand linc-meASurédiéht God) 8eled. € vial st
eature is subjected to gn L axi al, .el.on i on ic y
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nol ecul ar -1 evel for | : t '
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scope of the present invention.

Poisson's Lateral Contraction Effect

The Poisson's lateral contraction effect is measured on an Instron Model
1122, as available from Instron Corporation of Canton, Massachusetts, which is
interfaced to a Gateway 2000 486/33Hz computer available from Gateway 2000 of
N. Sioux City, South Dakota, using Test Works™ software which is available from
Sintech, Inc. of Research Triangle Park, North Carolina. All essential parameters
needed for testing are input in the TestWorks™ software for each test. Data
collection is accomplished thrdugh a combination of manual sample width
measurements, and elongation measurements made within TestWorks™.

The samples used for this test are 1" wide x 4" long with the long axis of the
sample cut parallel to the direction of the first region of the sample. The sample
should be cut with a sharp knife or suitably sharp cutting device designed to cut a
precise 1" wide sample. It is important that a "representative sample” should be cut
so that an area representative of the symmetry of the overall pattern of the deformed
region is represented. There will be cases (due to variations in either the size of the
deformed portion or the relative geometries of regions 1 and 2) in which it will be
necessary to cut either larger or smaller samples than is suggested herein. In this



than the surface-pathlength of the second region 66, the expansive zone 45
w il be -the first to contribute a significant resistive force.
Preferably, the expansive zone 45 nust be free of restrictions to expansion
for a certain distance fromthe elastic-1ike zone 44 which distance is

I ndi cat ed aswbdbnoss1in Fig. 2, to permt the elastic-|ike ROWASAISE4P

el astical ly expand and contract within Its designed limts. Exanples of
restrictions to expansion are bondi ng tR3g expansive zone 45 to a

non- expansi ve nmenber such as an absorbent core, a tape fastening menber,
or a topsheet. It should be recognized by those skilled in the art that

di stance 121 will depend on the desired anobunt of elastic expansion and
contraction WO 97/ 20531

PCT/ US96/ 1864ase, it is very important to note (along with any data reported)ythe size of the,

el asti C-:ci ke zampledwhich Brea of tHealzforined Flgindt WapfakexPpanand prefattty filudad t he
nature o t he potent | Lction..o i f . Ng now
to Figure 6, t%sé:ﬁeemaﬁ{sl %fﬁé%&zéﬁgg%%}aer%faus e%r:{rﬂglr}%mplleh(} P g{xeeral, gg - 00 for

formng the exataisfi§Pd) fache optnal exteadad fewsilg potion (i wihis te be maintained if

el astic-1like possmIe. Fide adifbléd e RXRANSI ve zone 45, where the elastic-like
zone 44 conpri ses

SELF dth ' '
prestrai ned web coﬁbf’ iggpsh%f %ﬁ@?‘%ﬁgﬁ%ﬂ?ﬁt ?B?g?sti’a\g%%e#g%ﬁ%%l@%%s eﬁﬁ?‘ﬁt us 500
enpl oys opposebe gnties guprangfanés alengoa singla Jine gerpendigulas tel theeditertinnof teding aces
500" conpr i ses S BtV ng Tt PR Al Bkttt on mgﬁf’“"ﬁ“’@?ﬁii’ﬁdes
a plurality offod s OéBPl?ﬂE@i;’g"ﬂ;gg’F ‘ggﬂﬁ‘ﬁé\(s?ew@&f g}?ssagtyge ﬂgo PR t2r§}e of
second cor r ugalisahce betwoen the dinesefi gnppingdorce shoatldbesd " as arcasuredby astesl walel

regions 512. qeﬁ&_@me%é 55O NPhiP distahice! WiliChel fefefredlkd BB 1RFe St/BSthankdt! v
parallel to a orl_g,l tudi nal” axis runni ng through the center of cylindrical
roll 502. In t$%nbodi ment shown in Figure 6, roll 502 includes three

grooved regi ons 517heldampleas mouotell i G grips with its langdeaxisrperpendioular tof thgr ooved
regions 512. ThRbddof GppIRA SIBRgaiBh.CHART fed P6Rdsehtative of the overall pattem
geometry should be symmetrically centered between the grips. The crosshead speed
is set to 10 in/min. The crosshead moves to the specified strain (measurements are
made at both 20 and 60% elongation). The width of the sample at its narrowest point
(W2) is measured to the nearest 0.02" using a steel rule. The elongation in the
direction of applied extension is recorded to the nearest 0.02" on the TestWorks
software. The Poisson's Lateral Contraction Effect (PLCE) is calculated using the

following formula:
PLCE= |w2-wl|
wi
Tp2-1
11
where w2 = The width of the sample under an applied longitudinal
elongation;

wl = The original width of the sample;

12 = The length of the sample under an applied longitudinal
elongation; and

11 = The original length of the sample (gauge length);

Measurements are made at both 20 and 60% elongation using five different
samples for each given elongation. The PLCE at a given percent elongation is the



bet ween grooved regions 512. include a plurality of teeth 507. Toot hed
regi ons 509 Include a plurality of teeth 510. Roll 520 includes a
plurality of teeth 522 which mesh with teeth 507 and 510 of roll 502.
As a web, such as a backsheet 33 of disposabl e diaper 30,

t hr ough apwﬁm? 500 between internmeshing rolls 502 and %?gbé?@e&%ort I on
of the web passi ng between t oot hed reglons 509 containing teeth 510, and
teeth 522 on roll 520 will be incrementlally stretched formng
incremental ly stretched regi ons which correspond to increnentally
stretched regions 110 in the expansive zone 45. shown in Figure 2. The
portion of the web passing between grooved regions 512 and teeth 522 on

rol | 520 will peiyRiene W0l pleiifbmehBUS Providing unforned regions in the web
whi ch correspond tg g | 1St S 64 of the SEL 1V}Bb 52 shown in Figure
r

2. The portions o %é‘E?‘ ﬁ&eégq%aesﬁﬁ?%él??v’?dét%% oy A% Sode WM ai ni ng
teeth 507 and matemrsrmfiﬂ&zpresfenr mvéntioRd @ Mirdcogiiged thatr thenesst mkthyd say diaed ed

formng rib-1i &Iafc

el ements 74 i nhfgﬁ@ gﬁezggzﬁ c‘!rogllr]}(t(gﬁ%e Sgﬁﬁq}f% Eﬁ%&,ﬁép@gﬁ'g%‘? a!)s\j\b‘ﬁilﬂ?'n I gure
2. TH@PERE@FPFS-‘&?WF\}E\"&W on, spacing and depth of the teeth on the
rolls 502 and 520 may be varied dependi ng on the anount of increnental
stretching des'ke_lr ele?@ degree of overlap of the teeth on rolls 502 and
520 may also b Y3 Ilf ste& as desired. to produce nore or |ess increnental
stret chi ng. The hysteresis; togt ie wseshfor measupiag she persentset adrpsrcent fageet he

el astic-like Zpikafdif of Rematerial. Th¥Vekdds' arOpetformed on an lnstron Model 1122,
PCT/ US96/ 18649

expansi ve zone?Yi2blp fqm Jagrop; Gorgoration, of (Cegton. | Mass. which, iy iﬁ%ﬁfﬂ%" fRi%eri al
t he pr esent Gatgwey 20@h48§6433 Hzecopputer avadldble dromt Ggteway RO Sinwx Cityt eri al s

or with | anBowgh Bakéth 57099 Oﬁs.ﬁ@r@stwaﬂ@MsahﬁareEvnﬁMs@smﬁblesrw,ﬁ 8lueh,
a0 & ne b oh MRicarch TR PERNoAP Tabath G704, ™ LRELGF GRRERk Y

expanded. three-
needed for testing are input in the TestWorks™ software for each test (i.e. Crosshead

Speed, Maximum. percent elongation Point and Hold Times). Also, all data -
collection, data analysis and graphing are done using the TestWorks™ software.

The samples used for this test are 1" wide x 4" long with the long axis of the
sample cut parallel to the direction of maximum extensibility of the sample. The
sample should be cut with a sharp exacto knife or some suitably sharp cutting device
design to cut a precise 1" wide sample. (If there is more than one direction of
elongation of the material, samples should be taken parallel to representative
directions of elongation). The sample should be cut so that an area representative of
the symmetry of the overall pattern of the deformed region is represented. There
will be cases (due to variations in either the size of the deformed portion or the
relative geometries of the first and second regions) in which it will be necessary to
cut either larger or smaller samples than is suggested herein. In this case, it is very
important to note (along with any data reported) the size of the sample, which area of
the deformed region it was taken from and preferably include a schematic of the
representative area used for the sample. Three separate tests at 20, 60 and 100%

strain are typically measured for each material. Three samples of a given material
are tested at each percent elongation.

The grips of the Instron consist of air actuated grips designed to concentrate
the entire gripping force along a single line perpendicular to the direction of testing
stress having one flat surface and an opposing face from which protrudes a half
round to minimize slippage of the sample. The distance between the lines of



oo
apertured fornmed filnms. Exanples of other suitable materials include
conposite: structures or |am nates of polynmer filns, and nonwovens.

Lam nat es of pol yner films and nonwovens rmay al so conpri se absorbent or
fi brous absorbent materials, foans, or other conpositions. Exa Ies of
such | ani nawe®72¢53t ude a nonwoven topsheet and a pol yndiGTEUSpe]

backsheet found on commercially avail abl e di sposabl e di apers. Additional
reinforcing elenents can al so be added3Ror strength and recovery

benefits. The expansive zone and the elastic-1like zone may al so
be used on ot her portions of the diaper. For exanple, the expansive zone
and the elastic-like zone may be used to formthe elasticized |eg cuffs

35, the front waj st, feat R t he ddlt , the

expansi ve zof&'PEE f't’rﬁ%aléqug‘&’? -5 ‘k‘sasy%fﬂ?yr?ai}%é“‘ﬁgs’&g"%s‘dé Ele%' Jr{‘)fger

ext ensi bl e palistanomsvibirbet feferrtidatoefrom hereon as the “gaugeplengthht Thn\ﬁéﬂpiedﬁ i s

'hgf/ fggeg nt % gﬁs(ggl&qqnamé lgﬂgs k»ﬁmgits &ﬁgl prAL gériﬁen'ﬂﬁu%r to t}&OW&ﬂ&d enaigclrtéfi aper

expansi ve pr dFEFRY "g‘g“ga ?‘8§§Qfa%cﬁpﬁ%g‘rs§etéf’g r%(&én b?h%ﬁrﬁﬁs?‘ﬁﬁflgoves

el asti c nenbas thenspac:ﬁed\maxnmdn yesent dlongatien arsbbdldsthe zaviplezat khik @ercentn t he

wai st area. th [ rs to
elor(?%tgcﬁféﬁ}?ojbdééa ?nds Rﬁglegﬁiatgﬁy'cﬁﬂir@s%é SfbsSHRb rdtime 36 e

formin the n sive, zanes of the
present i nverprigal PQW”S@K%*‘P%&?{}P’E‘) and remaigs in,{hiy H’@B%X%pgﬂﬁ‘}?nqshgﬂ‘ﬁddl tion
of an el asti Grésiead then retums to the saRefmaximom peeoent dod‘gagon s wircused irsthshown a

plan view of 0 “:5”55 1!111%(1 the present
i nvention. farg &ag?}t??(fg(}&% es %Hdgaci&ﬁlgeé E% o Bro! ri.si n a_n ext ensi bl e
back wai st feat uré‘x&’@Bh a%%wc@ﬁﬂ%mmeé A mesﬁﬁ?tb"tegf i3, he "‘ i, a

topsheet and m Wﬁ&b&’a&ﬂtforcé frélaxagioni$ détemtineddby theefollowing ecakculatich bfithes heet
are not s LN k wai st feature 143 conprises an
grce gati ﬁn‘gtha %I}St cg &

el astic-1ike N expansi ve zone 145. Front wai st feature 147
conprises an el astic-1ike zone 146 and an expansive zone 145. In this

enbodi nent t he gopbeSat Max Bk Sohdafions OP$rédHiet T ke@lRAld_x 100X 2§ FaircaIRelaratioh e
elastic-li ke zones, a ﬁlﬁe 3nsi on in the expansive zone
are parallel to e?cﬁ% Wl an /:‘%lb’g&{'% cﬁélg'f}?ansverse axis 101.

The expansive zone 145 will cover part, or preferably. all of the width and

| engt h of t herhepdRkhtsenis thbpaceneelongtios obthe sdtfipld ofghe secohd cyrlé whaelded in a
later step in, e LOfis ﬁg@ﬁ&' e Oiatibflt Nrnel GHST R0 Und Y Berchrr fo¥d2aNSI ON

of the expansﬂ?@ zone
relaxation are shown graphically also in Figs. 7, 9, 11, 13 and 15. The average

percent force relaxation and percent set for three samples is reported for each
maximum percent elongation value tested.

While the test method described above is useful for many of the web
materials of the present invention it is recognized that the test method may have to
be modified to accommodate some of the more complex web materials within the

scope of the present invention.

Tensile Test

The tensile test is used for measuring force versus percent elongation
properties and percent available stretch of a material. The tests are performed on an
Instron Model 1122, available from Instron Corporation of Canton, Mass. which is
interfaced to a Gateway 2000 486/33Hz computer available from Gateway 2000 of
N. Sioux City, South Dakota , using TestWorks™ software which is available from
Sintech, Inc. of Research Triangle Park, North Carolina. All essential parameters
needed for testing are input in the TestWorks™ software for each test. Also, all data
collection, data analysis and graphing are done using the TestWorks™ software.
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adjusted to provide the desired properties. The unexpanded w dth of the
expansi on zone 145, (as neasured in a direction parallel to verse
axis 101), WONBBY arger, smaller, or the same as the une&%ﬂﬁ%?tg{ﬁ&\?\idth of
the elastic-1ike zones 144 and 146. However, only the portion of

el astic-1i ke zone which has a conmon HQUndary wi th the expansive zone

wi || behave contractively in the finished product to produce a gathered
wai st feature. The unexpanded wi dth of the expansive zone 145 is shown in
Figure 7 as being equal to the unexpanded wi dth of the elastic-Iike zones

144 and 146 whi ch rgisihgRs udel $ordfiR Yt altNe whlAs i E,héi%fﬂuﬁag'ﬁﬁx? aﬁe%ffih%ﬁ
relative to the expan path

SIV on 45, ) The sprface- ength of the
expansi ve zoneSampls ‘H%tpéVﬁF'ﬁ'Qs'E? aEC%WBLﬂftm%fm“mreéf"QP‘Bl}‘@’ ‘“ESﬁtSP’&E'Fi glhxe of the
el astic-1i ke zangpte shodldbeexawith & sharp exao® laife basene suitably kharp gittingdevidee
expansi ve zoney] % - o hag: h&mﬁ':‘l St | t [
| i ke zone has c% %n_ﬂtg,t%{ntgir}g lsieoh_egvﬁfeblt 4%%“58%%% g@?@ﬁégﬁgﬁ&%h@
fini shed produedensibility of the material,tamples sheuld e, taken paraliels to; repsssemalivei n t he
di rection i ndidifkfsh dfeletigaton. Thd Sample shauld e catisonbhatlah are@rgRehid@vezsine 145

and to put the,el Leo || er tension. ,Siwilar to
di stance 121 itﬁ.e ﬁﬁé’%’e@ g kgﬁ s{‘}a}%ﬁpﬁ gﬂ{ﬂ\?\éig% ?&ng%?%'ﬁem‘? rgsﬁﬁf'fQ'S F Fig.
8, represents Villeb:asesriduedp Marstions ip [eitherdhe sige \of the deformesk pastiore arjthe

uni nhi bi ted, ereRtive péaEacLftegianol RAd 2) & ¥hick UE Wilk be FBceBRBP DA leith@' €,
fromthe el alst ic-lik r.oduce el a ansi ve and

zone, t t tical l X
contractive befidvi or Frn%g’p i r’%%‘fg@gset%‘{ﬁe. ’H’eflbmxb{gfsg?p BEFREN t he
two zones. Lirfe nmog3(aleng with any date reparted) whei size efithe sampleh evhighsaseefthecore or
it can represefforn@ re@BNTS twaeXthiem! fridin At pref@aBly iRQLAE ANschéiRaticoset@nd t he

backsheet. The diest nce 1551 Sr%?tr @e detf”’lﬁrre?d SO trgqat ihe el as iar(e:-I i ke
zone can cont r'agy FSATEPSSA AN BE PEPIS s THITE SPRPISE Of 1Bt t he
tension is rertesed. Al t hough Figure 8 indicates a single uniform

expansi ve zone haviThg ghips of dinstrodichdist &F afr A6rusled 3Hibe ddsighed & Menubie Shoul d
be under stood jhat. as . tionis

e Undr 1006, 15k 39 e e ol SRRkl B USSR L5 o
have nul ti pl e stresyi avingwnenhflatishffececand i dippesing fice frorm wébich protmdes erdylfhs .
Ref erring now rognd-td) mifimite Sligpape of MVBarApl®! eV Higkn&S baWedl &le BrEasli ment
of a diaper 160.of the p €3 t oh nvegt 1,90, Di r %%(8) GO ses. a gﬁ%ksheet
161 conpri siSTPPIR f5e SHAPE Pr 2} 2% tegured byra, dbel e el enlle e gfiny
el astic-11ike zistanceouill beyrrderzad tox Fomshereonzamthe 1'gaugeTlengthi-dt The gfampleeis
expansi ve zoNqpéififed indthe 'BRips Willitd Tbr@ axis perpendicular to the direction of applied
percent elongation. The crosshead speed is set to 10 in/min. The crosshead
elongates the sample until the sample breaks at which point the crosshead stops and
returns to its original position (0 % elongation).
Graphs of the tensile data are shown in Figs. 6, 8, 10, 12 and 14. The percent
available stretch is the point at which there is an inflection in the force - elongation
curve, beyond which point there is a rapid increase in the amount of force required to
elongate the sample further. This point is shown graphically in Figs. 6, 8, 10, 12 and
14. The average of the percent avatilable stretch for three samples is recorded.
While the test method described above is useful for many of the web
materials of the present invention it is recognized that the test method may have to
be modified to accommodate some of the more complex web materials within the
scope of the present invention.
While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other



direction parallel to the transverse centerline 101), is greater than the
w dth of the adj acent expansi ve zone 166. The expansive zone 166 nmay
extend to the WD 97/ 20531
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| ongi t udi nalwedyzsa¥ t he di aper. To make a di apepPCofusediseqr esent
i nvention, the backsheet is first provided with the desired arrangenent
of elastic-like and expansive zones. Thgg backsheet is then tentered or
extended to expand the expansive zone. An absorbent core is then bonded
to the expansive zone while the expansive zone is in its expanded condition
by any suitable neans, for exanple, thin spirals of glue. A suitable
topsheet is then bonded to the absorbent core and backsheet. The topsheet
i s sized subs¢hanggsandymedificationsegap by gnadp svithautdeperting fromcthe spidt andsspem | s
removed, the &ff @stinventibk e 1tZ9 fiRgefuve| ihtended Qb lchb i tin Stlppeitiel ik @A tshelr | | ke

zones to neck ,down anpd [. ... A ternatively,. the diaper may be
made by fi rstc%%f&?iaﬂ?%&ﬁfgg% & astﬁxeeevf"dv\f#’ﬁscop&?g{hbsrmﬁ%fn l"'expansi ve zones.
The expansive zones are then expanded and secured to another substrate
such as an absorbent core. A topsheet is then secured to the backsheet
and absorbent core. The elastic-like zones are then fornmed in both the

t opsheet and the backsheet. Q her suitable methods may al so be
used to manufacture the diaper of the present invention. In addition,
the order of steps may be al so be changed. Furthernore, some steps may
al so be conbi ned with ot her steps. Referring again to Fig. 8, the
bondi ng of the backsheet to the absorbent core beconmes very inportant.
The absorbent core nmay have any |l ength, for exanple, the absor bent core

may extend substantially along the entire | ength of the diaper. However,
line 153 in Fig. 8, represents the uppernost Iimt of bonding between the
core and the backsheet. As seen in Fig. 8, line 153 is conpletely within

expansi ve zone 145. If line 153 is located within the elastic-like zone,
it wll significantly



inhibit the contractive and expansive properties of the elastic-like zone,
t hus sigrificantly elimnating the benefits of the expansive zone, i.e.,
t he renoval of the line of tension. It should be noted that a portion of
the elastic-like zone may be bonded to the absorbent core to ke t he
absorbent cor Q¥4 oating. Preferably. such bonding wi I¥ g’?“&? near
centerline 100 where the anount of expansjon and contraction of t he

el astic-like zone is at a m ni mum Test Met hods Sur f ace- Pat hl engt h
Pat hl engt h neasurenents of formed material regions are to be determ ned by
sel ecting and preparing representative sanples of each distinct region and
anal yzi ng WO 97/ 20531

PCT/ US96/ 18649 wHAT IS CLAIMED: 28 t hese
sanpl es by nmeans of m croscopic i mage anal ysi s net hods. Sanpl es
are to be selected so as to be representative of each region's surface
geonetry. Generhl | y,A Wb niateziabéxhibiting mgh amelastiedike @anden expensifechebaviarant hey
would — normally cont ﬁgefts%%afed%dg%& am%émééc o MkisSRGEAD sdi@ Wepn'S.  The
sanple to be measur ed |s cut separate romthe region o? I nt erest.
The "neasured edge" Maeria)ch a’?fée YYarallel to a specified axis of

el ongati on. LBuaIIy this axis is parallel to the formed primary-axis of

either the first Qp%mgeépw&ném g R bon Agugg&? bRl sai8 U | €NALN

of one-half inch is vﬁgﬁ per pen ured
edge": while att achétketzanwél tigrlike zong and satd expansivecaone heiag Jormed ofmd
renoved fromthe Webummall)al the same matefidlasormhpositivh, Saalp|atiatiRe t me

mounted onto the | OngSgggg 9 trﬁnéglgﬁeQ\%&%Q'oﬁ\pnsmg a first regloq having a surface-
pathlength and a second region having a surface-pathlength, the surface-
* pathlength of said second region being greater than the surface pathlength
of said first region as measured parallel to said axis while said web is in an
untensioned condition, said expansive zone having a surface-pathlength
greater than the surface-pathlength of said first region and a surface-
pathlength different than the surface-pathlength of said second region as
measured parallel to said axis while said web is in an untensioned
condition.

2. The web material of Claim 1, wherein said first region undergoes a
substantially molecular-level deformation and said second region initially
undergoes a substantially geometric deformation in response to the applied

elongation.

3. The web material of Claim 2; wherein said expansive zone initially
undergoes a substantially geometric deformation in response to the applied
clongation.

4. The web material of any one of the preceding claims, wherein said first

region and said second region are visually distinct from one another.

5. The web material of any one of the preceding claims, wherein said second
region comprises a plurality of rib-like elements.

6. The web material of any one of the preceding claims, wherein said expansive

A T



e

gl ass slide. The "neasured edge" is to extend slightly (approximately 1 nmm
outward fromthe slide edge. A thin |layer of pressure-sensitive adhesive is
applied to the gl ass face-edge to provide a suitable sanple support
means. For highly forned sanple regions it has been found desirable to
gently ext epgdotdmssanple in its axial direction (w t houtPCr3Sei86d3
significant force) sinmultaneous to facilitate contact and attachnent of .
the sanple to the slide-edge. This all@gs inproved edge identification
during i mage anal ysis and avoi ds possible "crunpl ed” edge portions that
require additional interpretation analysis. | mrages of each
sanple are to be obtained as "neasured edge" views taken with the support
slide "edge on" using suitable mcrqscopic asur.i nmeans of sufficient
quality and magni F‘i"t?eFPF’BH?eslﬂipgfml§8° H’ng‘eata[];ﬂ?%ﬁegg?%wsof a portion of the
second region of a sanple 900 having a first side edge 901 and a second

si de edge 2 U i = Al.e in

pr esent ed vvassai0 obt Zﬁ%g@@m@%&ﬁga@ggﬁ?g{tﬁg&nfeg&ﬁneggﬁ%u%{ﬁeﬁg é;rgiﬁes?gtﬁggﬁg/ﬁfmoo
(20x Lens) video @eferis cotignous Withsais slastigrlike)2on¢t s nade with a Sony Vi deo
printer Mavigraph unit. Video prints were image-scanned with a Hew ett

Packard Scangdet | scanner .. .l a LS t "0
computer utilf zi ngﬁ? k{g%s%%?%rm%gﬁﬁa:%&ve?sﬁ%ﬁ&. W&Jﬁ@ 4

Using this equi prmateriabcompirisesyaparion ofiedisposable absprbentiagticdes of a grid scal e
| engt h of .500" with .005" increnment-marks to be used for calibration

setting of the nput er | ngge. anal ysi rogr.am J s £S '
nmeasured are ’t hen f%%—matefn'%a(geﬂ’?a o %fﬁ'g&'?‘ﬁg‘é‘g_@%‘fnﬁt %Pljeﬂe&aﬁ‘{)v}éﬁl
vi deo-prints are imatagiel eomeprisesck partiarnef a bagksheqt pg @-disposablegabsgrbent amtigle. i nto a

suitable Mac inmage-file format. Finally, each i mage-file (including
calLoration Tl ©) the ARAmERS & dy' GGk MRprb ARG duifid, GRORM &a weo VO

PCT/ US96/ 18649 material comprises a portion of a topsheet on a disposable absgrbent article. progr am
Al'l sanples are neasured with freehand |ine-nmeasurenent tool selected.

11.  The web material of any one of the preceding claims, wherein said web
material forms a waist feature, an elasticized leg cuff, or an ear flap on a
disposable diaper.

| ) O B R



Sanpl es are neasured on both side-edges and the | engths are recorded.

Sinple film - like (thin & constant thickness) sanples require only one
si de- edge to be neasured. Lam nate and thick foam sanpl es are neasured
on bot h si de-edge Length measurenent tracings are to b |l ang t he
full gauge | e B%W ‘b"? a cut sanple. In cases of highly de?’gﬁr@ggﬁﬂggﬁpl es,
multiple (partially overl apping) imges may be required to cover the
entire cut sanple. In these cases, select characteristic features cormon
to both overl appi ng-i nages and uti lize 4/ Onarkers"” to permt image |ength
readi ngs to adjoin but not overl ap. The final determ nation of
surface-pathlength for each region is obtained by averagi ng the | engths

surface- pat hl engt hs. VWil e the
useful for many of the we mat er\al s of

recogni zed t hod—may-Yave

sonme of the nn?e conpl ex web maferrars W
i nventi on. Poi sson's Lateral Contraction Effect The Poi sson's
| at er al contraetion effect|lis nﬁagured on an_lnstron bdel 1122, as
avail able fromil nstron CorRoration of Cantqn Ngﬁfachusett " which is
interfaced to 4 Gat eway 2009 486/ 33Hz conputerr ai | abl e A om Gat eway 2000
of N. Sioux|Cty, QULF Dakot a, usi ng Tdst /Works[err] /soft e which is
avai | abl e from Si nTech, Int;m%f‘Researc Trlanghe arfk, rth Carolina.

Al'l essential parameters ne ﬂqed'for testiing are:inglil #n the

Test Wrks[err] gsof t wvagg. for egs test. Data coILecmpMn is acconplished

through a conbgnation”of “wanudtiisanpl e width measuigitent s, and
el ongation nea urenentl?-u.- jm hi n

n TestWorks[err] i The sanpl es
used for this fest areQ% Wi-g | ong with the-loﬁb axi 88t he

sanple cut parallel to n ofthe first regiiby of the sanple. The
sanpl e shoulld be cut mnth 3 p kni ™elor SU|tabIM.=harp CUttQﬂg devi ce
designed to cu T precise ge

eﬁpp ¢ Tt 1s;imptant That /
"representati \Aﬁsaﬁﬁfr shoul t = 40 that an aii it d representative of
the symetry off the o?ﬁr n of the deforned egion is
represented. There w be ca

due to variations iftgithersthe size of
t he def ornmed portion or thg

atlve geonetri es.i igions 1 and 2) in
which it will be necessary ut elther IaTﬁE%TQTuLr al | er sanpl es than
i s suggested herein. Iejéhi:

t hod descri bed above is
éﬁhventlon it is

t o accommpdat e

f the present

e

of five (5) separate3QA2" gaugeggpsanpl es of eagphgregi on. Each
gauge-sanpl e "surface-Bé\QLength" is to be ;j?/avgﬁgge of both side-edge
b he

Sicope
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PCT/ US96/ 18649 - 30 case, it
is very inportant to note (along with any data reported) the size of the
sanpl e, which area of the deformed region it was taken fronland eferably
include a s‘é’f’?e"ﬁﬁ?sl-"b of the representative area used for tH E‘iﬂ

general, an "aspect rati o" of (2:1) for the actual extended tenS|Ie
portion (Hwl) is to be nmaintained if possi bl e. Five sanples are tested.
The grips of the Instron consist of airzZagQuated grips designed to
concentrate the entire gripping force along a single |ine perpendicular
to the direction of testing el ongation having one flat surface and an
opposi ng face from which protrudes a half round. No slippage shoul d be
permtted between the sanple and the grips. The di stance between the

| i nes of gripping force should be 2" as neasured by a steel rule hel d
beside the grips. This distance will be referred to fromhere on as the
"gauge | engt h". The sanple is nmounted in the grips with its |ong
axi s perpendicular to the direction of applied elongation. An area
representative of the overall pattern geonetty shoul d be synmetrically
centered between the grips. The crosshead speed Is set to 10 in/mn. The
crosshead noves to the specgigfied strain (neasurenents are made at both 20
and 60% el ongation). The wigth of the sanple aff0its narrowest point . (w2)
is nmeasured to the nearest (.02" using a steel /rule. The elongation in the
[ [ | S—FLLC( he nearest 0.02" on the

Test Wrks  software. | s601' S iral _@ontraction Effect (PLCE) is
cal cul at ed usi ng 4g1e i Ag Jf ok Ml &) -

PLCE= | w2-wl|
| 12- 11| _
w2 = The mﬁdthhga t he sanphe
el ongati on; :
12 = The length of

B
68~}




el ongati on; and
sanpl e (gauge length);

el ongation using five different

PLCE at a
PCT/ US96/ 186X 97/20531
five nmeasurenents.

useful for many of the web
recogni zed that the test nethod may ha

sone of the nore conplex web materials Wt
Hysteresis Test
measuring the percent set and percent force
tests are performed on an Instron Model
which is interfaced to a
486/ 33Hz conputer available from Gateway 2000 of N. Sioux City,
usi ng TestWirks[err] software which is available from
of Research Triangle Park,
needed for testing are input
Cr osshead

i nventi on.

Cor porati on of Canton,

Dakot a 57049,
Si nt ech, I nc.
essential paraneters

software for each test (i.e.
Al so,
graphi ng are done using the TestWrks[err] software.
used for this test are 1"

Poi nt and Hol d Ti nes).

sanpl e cut parall el
sanpl e. The

2
g
2
S 37500
&
[14]
5
T
000

Mass.

gi ven percent elongation is the

11 = The original length of the
Measurenents are nmade at both 20 and 60%
sanpl es for each given el ongation. The
WO 97/ 20531

3IPCTUSIIRAY 596 of

Wiile the test nethod descri bed above is

al |

materials of the present

w de x 4"
b% the direction of maxi mumextensibility of the

invention it is
be nodified to accommbdat e
in the scope of the present
The hysteresis test is used for
rel axation of a nmaterial.
avail able fromlnstron
Gat eway 2000
Sout h

The
1122,

North Carolina 27709. A

in the TestWrks[err]
Speed, Maxi mum percent el ongation

col l ection, data anal ysis and

The sanpl es

long with the |ong axis of the
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sanpl e should be cut with a sharp exacto knife or sone suitably sharp
cutting device design to cut a precise 1" wde sanple. (If there is nore
t han one direction of el ongation of the material, sanples should be taken
parallel to representative di rections of elongatlon) houl d
be cut so tHYO%4A3tea representative of ~ the symetry ongﬁ@QB$§?§II
pattern of the deformed region is represented. There w Il be cases (due
to variations in either the size of the deformed portion or the relative
geonetries of the first and second re 9n§p in which it will be necessary
to cut either larger or smaller sanples than is suggested herein. In this
case, it is very inportant to note (along with any data reported) the
size of the sanple, which area of the defornmed region it was taken from
and preferably include a schematic of the representative area used for
the sanple. Three separate tests at 20, 60 and 100% strain are typically
nmeasured for each material. Three sanples of a given materi al are tested
at each percent el ongation. -6@r|ps of the Instron consist of

air actuated grips de ned to C re gripping force
along a single line pe ! testing stress
havi ng one fl at surface ;

NoRwWli ch protrudes a hal f
round to mnimze $2ppgge-o ce between the lines of
WD 97/ 20531 \ 52b
PCT/ US96/ 18649 ' W 32 gri ppi ng
force should be 2" as neasured Dy &34 d beside the grips. This
distance will be referred to fron1hereon as the "gauge |l ength". The sanple
IS nmounted in the grips with its long axis perpendicular to the direction
of applied percent elongation. The crosshead spgeq Ig ?eA to 10 in/mn.
The crosshead noves to the specified naxi mum perce ongati on and hol ds
the sanple at this percent el ongation for 30 seconds. After the thirty
seconds the crosshead returns to its original position (0% el ongati on)

and remains in this position for 60 seconds. The




crosshead then returns to the sane nmaxi mum percent el ongation as was used
in the first cycle, holds for thirty seconds and then again returns to

zero. A graph of two cycles is generated. A representative graph
is showmn in Fig . The percent force relaxation is det Eﬁhﬁﬁﬁsaﬁ t he
fol | owi ng caWE’tW’&?stn of the force data fromthe first cycle

Force at Max. % el ongation - Force after 30 sec. hold x 100 = % Force

Rel axati on Force at Maxi mum % el ongation (cycle 1) The percent
set is the percent elongation of the i@vﬂge of the second cycle where the
sanple starts to resist the elongation. The percent set and the percent
force rel axation are shown graphically also in Figs. 7, 9, 11, 13 and 15.
The average percent force relaxation and percent set for three sanples is
reported for each maxi mum per cent el ongation val ue tested.

While the test nethod descri bed above is useful for many of the web
materials of the present invention it is recognized that the test nethod
may have to be nodified to accombdate sone of the nore conpl ex web
materials within the scope of the present invention. Tensil e Test

The tensile test is used for neasuring force versus percent elongation
properties and percent available stretch of a material. The tests are

performed on an I nstron Model 1122, avail able fromInstron Corporation
of Canton, Mass. which is interfaced to a Gateway 2000 486/ 33Hz conputer
avai l abl e fr? éi?emay 2000 of N. Sioux City, South Dakota, using

Test Wor ks er @b tware which 1s available from Sintech, Inc. of

Resear ch TrianglelPark, North Carolina. Al essential paraneters needed
for testing are impput in the TestWirks[err] software for each test. Al §o,
all data col l egtion, data anal ysis and graphing are done using the

Test Wrks[err] sofit ware.
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WO 97/ 20531

PCT/ US96/ 18649 33 The
sanpl es used for this test are 1" wide x 4" long with the long axis of the
sanple cut parallel to the direction of nmaxi mum extensi bil

sanpl e. The WO9#M5Pk shoul d be cut with a sharp exacto kni Fie%/c()frg&éltgbrf‘@
suitably sharp cutting device -design to cut a precise 1" wi de sanple. (If
there is nore than one direction of extensibility of the material,
sanpl es should be taken parallel to regreQentative direction of

el ongation). The sanple should be cut so that an area representative of

the symmetry of the overall pattern of the deforned region is represented.
There wll be cases (due to variations in either the size of the deforned
portion or the relative geonmetries of regions | and 2) in which it wll
be necessary to cut either | arger or smaller sanples than is suggested
herein. In this case, it is very inportant to note (along with any data
reported) the size of the sanple, which area of the defornmed region it
was taken fromand preferably include a s688matic of the representative
area. used for the sanple. Three sanples gf a given material are t est ed.
The grips of the Instron con$p/@t of air/actuated grips designed to
concentrate the entire gripphng forcg along a single |ine perpendicul ar
to the direction of testing $ aving one flat surface and an
opposi ng face from which protr round to mnimze slippage of
the sanple. The di stance betwe gripping forceyghould be 2"
as neasured by a steel 'stance will be
referred to fram hereon is mounted in

the grips vvithﬁ%\l\qﬁ ¢tion of applied
percent el ongation. The mn. The crosshead
el ongates the sanple

stops and returns tq A
G aphs of the tensile
per cent avai |l abl e stine : 7l VY /RS
the force - elongation 191 PRy P )’ ¢N RO/ I Eh s a rapid
increase in thd :
This point is shown gra AN 14. The aver age
of the percent avail abl { 4 A RS recor ded.
While the test nethod desgA bed g 3 ‘ aRy of the web
material s of the present/i nvar\ A &S AN \ the‘ng onethod
may have to be nodifig onpl web
materials within the

522



Whi |l e particul ar enbodi nents of the present invention have been illustrated
and descrrbed,. it would be obvious to those skilled in the art that various
ot her WD 97/ 20531

PCT/U896/186%? 120531 34 perrusseaskasoes
and nodi fi caM OFEL%Hn be made wit hout departing fromthe spirit and scope
of the invention. It is therefore intended to cover in the appended cl ains
all such changes and nodifications that are within the scope of this

i nvention. WD 97/ 20531 7/
PCT/ US96/ 18649 35 VWHAT | S
CLAI VED: 1. A web material exhibiting both an elastic-1ike and an
expansi ve behavior in response to an applied el ongation al ong at
| east one axis thereof, said
147
Lﬂ?x\\\\\
A\ v
| 45
///

00

143 | Fig. 7 144



material characterized by: an elastic-like zone and an expansive
zone di spO6sed-adj acent to said elastic- | i ke zone, said

el astic-1i ke zone and said expansi ve zone being formed of

subst anti al | yqlhgsspme material conposition, said elastic- lpiclkgisddnaeus
conprising a stralinable network conprising a first region having a surface-
pat hl ength and a second regi on having a surface-pathlength, the surface-
pat hl ength of said second region bein reater than the surface pathlength
of said first region as neasured para&ggto said axis while said web is in

an unt ensi oned condi tion, said expansive zone having a
surface-pat hl ength greater than the surface-pathlength of said
first region and a surface- pathlengtﬂmyifferent t han t he

surface-pathl ength of said second region as
said axi s whil \d web is in an ensi ongd condi tion. 2.
The web material of\Claim 1, wherglin saigffirst gFZn under goes a
substantially nol ecu i and said second region initially
under goes a substanti i i S the applied
el ongati on. 3150

zone initialgy ~—

nmeasured parallel to

of ICl aym 2, wherein sai
undeffgoes a substjantially geofretric de

oBRcign’in

response to the applied el ongatijon. 4. The web terial of
any one of the preceading clains, erein said first r/egi on and
sai d second region ane vi/Stal +$tinct fromone another. — 152 The
web material of any ong of t } eHars—wher i n sayd second
region conprises a plurality|of rib-1ike jel enents. [ 6—(-The we 3

material of any one of the pieceding claijns, wherein $aid g¢xpansiV

150 150
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WO 97/ 20531 :
PCT/ US96/ 18649 36 zone

conprises a plurality of increnentally stretched regions. 7. The web
mat eri al of of the preceding clains, wherein said R35d1%640

zone is confﬁgﬁaﬁgghﬁth said elastic-like zone. 8. ?ﬁg wé% mat eri al
of any one of the preceding clains, wherein said web mat eri al
conprises a portion of a disposabl e absorbent article. 9. The web

material of any one of the preceding & AQms, wherein said web
material conprises a portion of a backsheet on a di sposabl e absorbent

article. 10. The web nmaterial of any one of the preceding clains,
wherein said web mat erial conprises a portion of a topsheet on a
di sposabl e absorbent article. 11. The web material of any one of the
preceding clains, wherein said web material forns a waist feature,
an el asticized \sgii; or an ear flap on a di sposabl e di aper.
”’/)_/,,,/——166
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