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| NVENTI ON The present invention relates to web materi al s,
and nore particularly, to such web 15 ymterials which exhibit an

el astic-1ike behavior in response to an applied and subsequently
rel eased (i.e., cycled) elongation along at | east one axis.
The present invention has further relation to web materials which are soft,

cloth-1ike In texture, and quiet. The present

i nvention has further relation to web materials wherein the inherent 20
properties of a given web rraterial e.g., the resistive force exerted by
the web material to an I|ed el on atlon can be nodifi ed.

Addi tional Iy, staged réﬁ'ﬁgtm’éﬁ GIEIASHIEIIKEREHAVIOR  and/ or
direction ofs elastic-like behavAND sﬂmmmtmmimmt erials can al so
be nodified and/ or provided as desired in web materials of the
present invention. Wb materials of the present invention
have a wi de range of potential uses in both 25 durabl e and di sposabl e

articles, but are particularly well suited for use in disposable
absorbent articles such as sanitary napkins, bandages, pantiliners,

di sposabl e di apers, I ncontinent briefs, and the |ike.
BACKGROUND ©F THE | NVENTI ON 30 Absorbent articles such as
sanitary napkins, pantiliners, disposable diapers, i nconti nent

briefs, and bandages are designed to absorb and retain liquid and ot her
di scharges fromthe human body and to prevent body and cl ot hing soiling.
Typi cal ly, npst di sposabl F1Bhb, iy i@Nare nade of materials

that will not readifje gf‘eiéﬁ mehlﬂﬂ%l% web matcnaisf,)ﬁnow'ﬁ&nmlgatbsﬂfch%

article is normall)

materials cBnpa é’eﬁé‘g’&ﬂeﬂ?mﬁﬂ’f%?@wgg‘g?lﬂg’?'gwl‘\/\ﬂéf?”&ﬁi)f‘%f"é’ﬂﬁ" tly

nor mal wear i ng released (le Fynled) sloggation slongat ledstonemxist article to have certain
drawbacks. One dr awpREfrebent fnventiod Bés Rifther relation to web materials which are soft, cloth-like

in texture, and quiet.
The present invention has further relation to web materials wherein the inherent
20  properties of a given web material, e.g., the resistive force exerted by the web material to an
applied elongation can be modified. Additionally, staged resistive forces, lateral contraction,
and/or direction of elastic-like behavior of conventional web materials can also be modified
and/or provided as desired in web materials of the present invention.
Web materials of the present invention have a wide range of potential uses in both
25 durable and disposable articles, but are particularly well suited for use in disposable
absorbent articles such as sanitary napkins, bandages, pantiliners, disposable diapers,

incontinent briefs, and the like.
BA R OF THE INVENTION '
30 Absorbent articles such as sanitary napkins, pantiliners, disposable diapers,

incontinent briefs, and bandages are designed to absorb and retain liquid and other
discharges from the human body and to prevent body and clothing soiling. Typically, most
disposable absorbent articles are made of materials that will not readily stretch under the
forces that the absorbent article is normally subjected to when womn. The inability of the
35 materials comprising the absorbent article to stretch when subjected to normal wearing
forces causes the absorbent article to have certain drawbacks. One drawback is the lack of
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confort for the wearer. The wearer should ideally be able to notice a

di fference Qﬁ% Bhse2N absorbent article that stretcheg gﬁ&% Qrmto
the wearer's body wth the wearer's novenents and an agsor ent article

that fails to stretch. For exanple, a conyentional prior art sanitary
napki n does not nove with the wearer's undergarnents, thereby causing the
sanitary napkin 5 to shift which may cause a degree of disconfort for
the wearer. Enabling all or a portion of a sanitary napkin to stretch
under normal wearing conditions and forces will permt the sanitary
napki n to betcomfortfontherweares. {The weeeer should ideally be ablertmnotize al diffesgnce hetpieercan

even when  absdrbent Mreidle @Rat JRMENes to conform to the weap@'$®bdy with e Wlaferd ﬂib%e:hﬁﬁ{
made to make oge Q | gltﬁ bs rbent 10 artlclﬁs stretch e
in response 8¢AR équ&m V?Fg&ﬁﬁg ‘h@"‘ft%} & example, a, conyentional prior a saaitapy, 5
rely on the adpkis dogs not move wNithithswearessamtdérgarments ithersby) edusing theosanitary nbgkin c

rubber. FQr q¥amRihich may cahsaa&iaégkarbzld.seémw f6Sthb aoeerep CRRabAfif Ml 502 f)&’mon of
cks absor art such

portions of the topsheet .and/ o J
as the wai st pﬁ‘?fﬁrg @f“"é &f@‘ﬁgéﬂgﬁ “Qﬂ“alngmngoc%thW’dé“dap%%t‘@ Rermit ghey
overal | conf sanitafyonapkindo vieetterecanfarim te Ltk wearersdindérgarmientsind stay irs placeceven s/hény
and require ghERedrer foves. degr ee of mani pul ati on and handling during

assenbly. Wile traditi naI as row de a ee of stretch
for the absorbent SEY§H A gmpfsﬁl@ Fr&f B’%P’?ant are F%{g?‘JPF%Q f absozbent
is s:@curaaitle;rseretcmleml responsstto rtdatmhd lpwoweasingl forees. cTypical priovrart solutions

stretchabl e. pd P%E%é)idamdnhff tAaditoRal elastlcstsﬁﬁpistﬂaﬁf?ﬁlor %&lﬁﬁ&iﬁ%btﬂ"si’ oféxample,
prestret chedé&lj or

t cure e nater e materla
must be subj Staft “T‘l QﬂY‘cS "p?eﬁﬂfég§f’rlb°“"@‘sg°fl &FI Wgslmq pndiey, backsheet of
per manent | y absobmt antlee sﬂfhasthaw-lu mmfaﬁspnﬂbhd;apad to provide nibmér fit and
unt ensi oned | ARt t .
ef fective. Q&g‘rqe\nlaoe . HH} d E tr.a lr, i cﬁ+§§(}dg tmdafeﬁu{cripf) %He
mat eri al Ynd 9°cBree @ é\'i?"‘ ea
article havi rdgg!&ewélstretah &n the ablm‘hnht mme the materials tgu'b]uektlmctradnmudﬁelasuonal

processi ng tQe@ré@ﬂett?ﬁcmhmoﬁbﬁlm?'wﬁﬂe%&r&asﬁ@%k Wet@ﬂ%?e”drﬂ&éf@re, the Bgde

added traditional el er 1s sc¢l os In U. 151,
i ssued to Budf ’"Q?)S e@gn%musb RIEHE P"?§°%i'§ tﬂé‘?"éﬁ%’"ﬁ\@bp‘ﬁd‘?“éﬁ@d
herei n by r efnmsse e eubjébiee tBupédhamical processing, e.gesiog rddhng a0 peqaneitly afonghie the

720 8 " S Al il RN,
undi st or t ed éBrti‘g 5*?“"”5’&?&1 ﬁ% "Pﬁﬁt agtic Fv’a"&ftf“l“lﬁaé’ly the matepal ﬂ%ér’rber
must be addedeﬂdared mopd‘dhka pAs skample eflathebskhbemcirticla havingad web mattdrial whmhrhhs on
to be operablygen &it ed% iﬂhnﬁéﬁ%ﬂéﬁﬁn%{baﬂlo%e wéb Hﬁﬁﬁhrtﬁ'nﬂﬁgeﬁﬁf
i nproves the ex e} rat| f add
traditional éﬁ E@é“ﬂ&ﬂﬁ’éﬂq efastnc mémber i3 é‘“?%@!ﬂ‘rr}é g‘?LH%n ‘ﬂﬁﬁé‘&@“ﬁq
the present iehekpn Smember;i%wmmbmmwrpem;# hmm by rcferqnac t TheBuell patentt i C
films, which qaydotd an ﬁSMnéh Hﬁﬁmp%hﬁ’dﬁkﬂu&t' $b tllﬂﬁ tHé rb%El@sh&'i‘ Wil %B&{ i ed
el ongation wt hﬁﬂ'g?ﬁ he usg of added t rlaﬁlég | S‘ﬁg gl h&}g used herei
the term 35 desesrmpneatly slongaled  And, noj; b'eﬂﬁ’t‘eﬁ"l 4o
when subj ect audistorted cmpﬁgum:on Buell teaches that a traditional elastic member must be added to

the prestrained backsheet material for the invention to be operable. Buell also discloses that

30 a prestrained backsheet improves the extension and the heat-shrink contraction of the added

traditional elastic member.

Accordingly, it is an object of the present invention to provide web materials, in
particular plastic films, which exhibit an "elastic-like” behavior in the direction of applied
elongation without the use of added traditional elastic. As used herein, the term

33 "elastic-like" describes the behavior of web materials which when subjected to an applied
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el ongation; the web materials extend in the direction of applied el ongation
and when t he W 975"5%4 ied elongation is rel eased the web nat eigrajseesstsur n,
to a substantia? éegree, to their unt ensi oned condition. Wile such
web materials exhibiting an el astic-Iike bekavior have a w de range of
utility, e.g. durable articles of apparel, disposable articles of apparel,
covering 5 mat eri al s such as uphol stery, wapping materials for conplex
shapes and the like, they are particularly well suited for use as a
topsheet, a backsheet, and/or an absorbent core in an absor bent
article. elongation; the wely matanigls extshddn thef diregtion pE spnlied ielopgation nd twhen the
gb m g$ pO'I: a% izcﬁpklﬁ\/ég\m&?m'tﬁﬂ i€ 1didabed t}ﬁ_l_\\rr]eb matefials {retﬁhpttb?! Mﬁaﬁtﬁf'ﬂhﬁr&, té Qheir
" . r nt_i. ntign pertains, in a
preferred enbod'}’\lreé'ﬁ'f“,’edtqglmgn%'b “r’vlal[eesf"fhar'& Rm&ﬁg‘f‘) r ’é‘f@ﬁﬁ%ﬂ/g ‘%ﬁ'&g “Plr Ihﬂlg’e 2
whi ch. exhi bi t s wide gange of wtility, lecg. iJurableiapicles of appasel dizposableartieles of  appargl, govering
subsequent | y; r ghftesd¥lsueh aB e dlﬁ&y)/\tvh?ﬁhk mai@iaRddi EbMpled Shabéstdhid th@ bR, they are
elastic materials. srclh a9 1 ?at ura %‘F@%t hgt Ié‘g‘ér#bb%' .In
addi tion, the plARPfaY el suiteq 197 yise 2 4 8 Bpcksheet, AndYof an absprbent core in an
cloth-1ike in tabsarbensarticle. and quiet. The filns of this invention provide a
barrier against |iquii anBthey 6bjedd dY the! pidsent inventib® 85 provide phidfic ER& whith whitina

or nonwoven fabri.c Lng themespecially well suited for use as a
backsheet on asahséstgggfégﬁ‘ggbrbent article, such as a di sposabl e di aper or

sanitary 20wmnapkin. Alternatively, the filmmy be selectively perforated
to neet the demands of the SUMMNMIARY OFFTHEINVENTION | Anot her

el astic-1ike behavi that can be exnibited Is an _elonqgaii on and recover,
wi th a def i ni t cHNE-RTCRah Ao, PeANs, (i, &, Prserisfl cempodimmeat; 19,8 oy, guteridh,
where this defipreferblyracplastid fibm, which exhibits srmelasticlike beliasior inrefponsedo ae applied aad

further el ongatd,6aqaamy '?&Easé&kl@ﬁ%'a‘ﬁ@ﬁ WithoG the £ldRidaairiuabitidnal elaQicCRReriald'Sich as
definite and su ease Ji.n the force resisting elongation is referred

d ea |ncrhe
to as a 13 g qf Syjthetic OBSE . herein, the term "force wall" refers to
the behavi or of the Ineddition,the plastic films ofcthis finventioniarerexteemielyl soy clpthelike in texture

o 1 her . STHEIRA! o ol eiifioe” pOVAR'Y Bifried” dilisl\Giuid and y&d' il e
u | | | | | |
sudden! y  Anprasance andl feel of woush.or JogwoRe RBRGSIHAINE them Fspecially well Suted tor
el ongation of tuse asvebacksheet bmk disposable pbRbent anticlepsuch lagd dispasable diaper erassitar
the el ongat ppn xiaﬂfciﬁ.e A]%Ig,ofﬁ@ ﬂllheh'ﬂ}' w&lecﬁ\?ew ﬁérfdl‘ﬂeé ®5 nfeet the d_eﬁindskﬁ' hmebo

mat eri al . b materi al” of the present invention includes a
strai nabl e net Sfathab sing a plurality of first regions and a

plurality of second Anseoelastivdikepehayiophas can tefexhibisedsia ma clongationatdorecanery with
conposi tion. A Pedfhnit®ihdsudidifinredsé In the foir& Yesifting IomgatidndvHete this defirieahd Sfiden

e e 3 Ot e et Ty Sk it S0 sr i S5

PCT/ US97/ 08365 forces. The definite and sudden increase in the force resisting elongation is refesred 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 elongation 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

30  accomplished via an increase in the elongation force to overcome the higher resistive force
of the web material.

The web material of the present invention includes a strainable network comprising a
plurality of first regions and a plurality of second regions being comprised of the same
material composition. A portion of the first regions extend in a first direction while the

35 remainder of the first regions extend in a second direction perpendicular to the first



direction. The first regions extending in perpendicular directions

I ntersect one another. The first regions forma boundary conpletely
surroundi ng the second regions. The first regions are oriented
relative to,_an axis of elongation such that they will unde
substanti al W”ﬁso&érml ecul ar-1evel and geonetric deformati %ﬁplpgmfogssgonse to
an applied axial elongation in ab direction substantially parallel to
the el ongation axis before a substantial4portion of the second region
under goes any substantial nol ecul ar-1evel deformation. The second regi ons
initially undergo a substantially geonetric deformation in response to an
appl i ed el ongati on. In a particularly preferred enbodi nent,

t Ihe setcond dfrgdtion, The ﬁmﬁéglinﬁﬁd:t:aﬁdiﬁg ﬁ!ﬂg@hﬁwﬁdirﬁcﬁdﬁi irfté%e%?gndt' dnttlet ‘ighe
el enents. I " b-11] . element”, refer 0. dn
enbossment A%crisg%%?%'?fe% g po 'é‘tc]) |%§nﬁl%ﬂy f'l’)ré?ué‘gﬁng\f\?ﬁ FROMLEians o[ s firstregions, g o
m nor axis. are orientilorelative to an axisaf elongation) sychidhatetheyymilt undergo prsubssansibllyy
olr i ent ted su@mw%blngﬁﬂwkserm& in respohibetoad# ﬁ:p_ﬂ%d lamld'l ation in & :
el ongatli gn. ,lne. €, [ 1S.0 e ri.n-11.Kke el.ene
may eac hgbe dfr'ﬁ'éaglra%f' B£c‘ﬁ'ﬁfvslI ipﬁ%g?l (grthgtegog'%%agﬁ'so&ﬁ%? ti %’éﬁ"hénﬁ"@ﬂ? \??Itﬁ‘hear :
The ri b-1i k&econd fegiensundergogs any-substantia molegularlevel deformatinn. aThedssendnegiahs v
;geo met { ic Lﬁﬁanyd@aggmlmmmthﬁmigeﬁmﬁs Hbibﬁmlﬁi%{l%i &ﬁﬂ&g&?%&h%ﬁpl{e@%ﬁmﬁﬁﬁin.ﬁ ive

orces 0O an appkl € ngatl gn a . at exnl DI t.e R e .
"nol ecul ar -1 evel hbl%fﬁ'ﬁﬁ@f’%o?f‘ggﬁ% °m8%%mt’r ﬁthﬁ S5r2pd P ‘BFP"’%T’“F REa plurality
region. As wfadistenbilike elementser rAs' nsedchertinr theeteah "riblike nitnient!™ referk cosart o
Co the. oy metodihent, dbdihdt Sr SOmBinionARGH wiifth s ol 2u'Hld & nfit a"! ©

| \ UQ

di scern t hgqjé‘ff'&‘f' ‘ny%“%%ﬁbﬁera%% “ﬁgf%?ﬂ’f P'b"r"l‘,'edes.“g‘“ft’,‘““)é/*% ‘E'\dlfH{‘QEP of
t he web mat ¢he adis ofapplied; elongation| The onajtir axisrand theemipef exisraf therribalikecéeméntows
gr f causte_s i &na&%gchbelinhﬁpé\ﬁﬁlin%ﬁbﬁ% EdmbifhtioR Of firkad anttd%uHﬂg;eifr?r m " geomet r} c

erornatli on . Sél ereln rm geonetyl Cc dertorngatl QN refers
to deformations °f’ﬂ'«ﬁﬁé§mﬁﬁ‘féﬁ?‘§&m‘lfﬂ rﬁﬂg“ g‘bﬂ%‘{‘gq 3, substanti Vggg?'?ﬁ"ﬂﬂ e to
the normal defoedationd whinhiresults in/significantly lessl resistive farces| te sn applied elongatidnethare b
ot or mat  on L SAIBRAY) tho " RleAl vt ARGAIB B sTotRGT: BoBREP dFhe i

| | u " | I 0g, L ng,,.

fotating. < redion. ‘A used Hereit e Rt " iculde Tty et Babo ek et o
t he present ocureniaonolesutirdéveland is notdistesnible to the mormnli fakedeyel. y Thist fis, evemt
stages of I QRdughioh&maPbe Bbié b disteAntht st 6f MBRANArALePdhatibn, eg. elbR@fién ONE

axi s when suhj.ected to.an applied,elopgation.in a directign substant.ially
par al | el*t o°?Jthe w&n‘@“&?ﬁs‘.’“ﬁﬁ@%&b’ ‘F ¢ FF@ e é’t"ﬁlﬁﬂ%f’@sﬁe‘f tor k
having at | &appent \Fhixlisdn contrastrtoghetesm “géometudy deforimatibe’. r Agjussdheicin thertémygur ed
SU_chl t h?t I t"g&ﬂ&ﬁ@ﬁ&oﬁh&iohewltﬁgief&ﬁﬁﬁﬁﬂ of m@&&'alnﬁiﬁum fo?ch are geﬁ%'mfl)‘ ed
axi al el ongation.jn I rectign . substantia ar.gll el .to the axi ef.ore a
subst ant i al Biscemib oitﬁw d‘ogﬁmg?ﬁ‘q_ﬁyﬁ'gf ﬁﬂiﬁ‘ ?%HW$§§:‘::
resi stive f anatesial areistijecigdtioiapapplied elpngition. Types of geometric:deformation include, bayi ons
has a supf a%mmgﬁtwq; ?u,mkqb,lf&wraﬁalialgﬁ,{gha? that of \/\;1hle o: Eer Corial
regi on as neasur sybst ant | ara o the a ile. . jal is
in an unt ensi onez"l %%ﬂ%[ﬂ%owﬁ'ém*'é& B'ﬁb g&?%f'ﬂi‘iﬂtﬁbmﬁfé‘? gofitelcin exhibits
sur f ace- pat fat leagtitivoi significansly difiesensrstages of nejitivieiforge to an applied elongatio Tlong 886
cl ement s whi 2 ous s phen subjeted to an sppied dlongaton n # irecton substanfally pitule to
s i X . i Qn. .

mator 18l ox MIUPIS e gD Aaderal gl {Fainable pelSvofl Wving af [t fum Sifinct gsmions,
until the elQnegfithe regidns tishconfigbredsuch thay it mall exhilfif resistive forces int response to an
subst an}] i al appliddi ddhl elonpdtRnif 4l diectiViub&adtiifly pABRER o e HACKrore tahduBREktfAl t O
enter the portion of the other region develops any significant resistive force to 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 axis while the material is in an untensioned

as  condition. The region exhibiting the longer surface-pathlength includes one or more rib-like



axi s of applied elongation, (i.e., becone essentially coplanar wth the
axis of applied 5 el ongation), whereupon the web of material exhibits

second resistive forces to further el ongation. The total resistive
force to el ongay J%g %s hi gher than the first resistive forceptpusernsiss
el ongation provi y the first region. Preferably, the first
region has a first surface-pathlength, L1, sas neasured substantially

parallel to the axis of elongation while the web material is in an

unt ensi oned 10 condition. The second regi on has a second
surface-pathlength, L2, as neasured substantially parallel to the axis
of el ongation while the web is in an untensioned condition, The first

sur f ace- pat hl eglements which exgendsheyond the plene obtbe other eegiopa Jbe Wveb magarigl exchibits first o
first region resistiverfofces fithy agplied elongakion Uit teskstigation mhe welsimaterial is sufficient
Cross-section ﬁg”

resistive for 2460 %%aa twﬁ%+g%§¢th£ engmagfm n&i 1oNn I n ?t'gfeﬁ b,lm@‘[\terthe
15 applied axPs 0é|aanlg=§t rlgngation, (fee beeeme $sseatiplly rcoplaparewith) tye afy applied

el astic nodyl uaongann)amd\emupon theC wWeb Sof sfisterdiab nexhibitd 8&tond\Fesistive f5ReONS! kg on

produces 2 T eskshigtn $hE Gualés S P uPBORRHL § riaper uF YR B} Buleoree 1o

response to th axi al onga Ive Torce
significantly éﬂmlmpmﬁdbhﬁletﬁ&rﬂ‘?m'e force, P2, so long as (L1 + D) is

| ess than L2. Preferably, ihef ﬁfsatrh gion W8 Na ( firkt "su@celp%tﬂlﬁlﬁﬂa, tban aLZm&dsered
I L;S;pgf?;é’”aif@&&?ﬁx%‘ygﬂl% 1o'ei i B Fbbaeliof it Beien htorpile ' 38 SRR

(AL x 1€1 sorgition] Thewesand region hey a secongt surface-pattiensth, 521 asamaasyred substantially
second regi ONSparallel up mvmﬁimmaﬂ.m tHealell 854 sﬁ uRndiied Londifion.t The Hest

lied | el ti sf th 5
app I?A1a§| al e'%f du%ngth,DLl 5813 " 2’°§° Surfade ey O’}), LZ° The first region

|_1 preferably has an elastic modyhys, El and a cross-seqtnndm@qqeﬁl pridedirsteregion
e p})odit rant t E SrodBides heelmies;gm'f&blé@xadf’aosﬁa&ul@@epdegomm&mu pdfise t81an
effect less than,a ongati on as re en 0
The 50 ot o BAPIBE S agfqngﬂwﬁ’ o8 aSAA keafoh tFIsPABR kS bRl Byt yand 5
contraction ef ¢!mi-§ecmbafﬂbéé The semhéﬁmeducmnemawufm 2} due torgeofmetsic
gat ferl albl whi fﬂdéfﬁn&%bﬂ?n s&abs&t@dmsq a zﬂﬁg?tmtn, ! me}ta;ante force, P1, s
referably, e erla oj.sson | a r | effec
| ess t han® E'\Eﬂlgfﬂnﬂag‘ifmﬁf h%ﬁé“’éf’b#f&%f b ?‘éﬁLP@ ’9 Mr to the
axi s of el ongati on. Preferably, when (L1 'PDéﬁehabhgq L2 the fissy régioreprpvided anrigitinl resistivee
second regipn foreadP1/ift I Foﬂ%‘ihel?%&rﬂm ﬂbn?ﬂon,@@uﬁbsiahﬁilly%ﬁﬂifﬁﬁg {Helegtiation
g1

\r/\f)glgg /n 4?3 gge i (_a_d(‘,ﬂar b)/u) t\»ﬁenad.ll > ﬁf) is gre&glam ?.vaé first tqu sevcv%gd regions

PCT/ US97/ 08355provide a combined total resistive force, PT, to the applied axial elongation, D, satisfying the

material s inegfatimt ensi oned condition. Mre preferably, the
surface-pathl ength of the second region is at |east about 30% greater
than that of the first region as neasured parall el to the axis of

el ongati on =hi |l e the webPls= (Al Bl aBensi dned (AANMEZixdhl +D - B2))
BRI EF DESCRI PTI ON OF THE DRAYY NGS White the specification
concludes with clainms particularly pointing out and distinctly

claimng the present invention, it is believed that the present invention
will be better In another preferred embodiment, the web material exhibits a Poisson lateral

contraction effect less than about 0.4 at 20% elongation as measured perpendicular to the
30  axis of elongation. 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. Preferably, the web material exhibits a Poisson lateral contraction effect less

than about 0.4 at 60% elongation as measured perpendicular to the axis of elongation.
Preferably, the surface-pathlength of the second region is at least about 15% greater
35 than that of the first region as measured parallel to the axis of elongation while the web



understood fromthe follow ng description in conjunction wth the
acconpanyi ng draw ngs, in which i ke reference nunerals identify |ike
el enents and wherein: 10 Fig. 1is a sinplified plan view
illustratio rior art sanitary napkin with portions way to
nore clearl g‘t"é?os{)he construction of the sanitary napkin Pcrms99/U§35§"

Fig. 2is a sinplified plan view illustrgation of a prior art di sposabl e

di aper with portions cut-away to nore clearly show the construction of
t he di sposabl e di aper; Fig. 3is a plan viewillustration of a
preferred enbodi nent of a pol ymeric web 15 material of the present

I nventi on; g, 4 is an exenplary aph of the resistive force
versus per cBatenal i§rip an; 'emen@@nai/ Fendition. Mgre aquﬁglhaﬂlerspdtcetﬂﬂﬁmhpoémnt

invention, gdtohd fegiohioavledshabou30% greafed thanRRgf Ylﬁh‘xr&&h@bﬁ @ measured paraflel
whi ch does ﬂa them&k#&&&&&g&hmge&%8@9@2&% Weq 1:%9 L lar material
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absorb and portiond Wt't&weyMO@MWm@sconmcwngﬁﬂmdycdwthe body. The
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like. THe ™a DIoYSan, i o' sed here| n to describe absorbent
articl es whi ch aFig. $istaniencraplany@graph of the3Bsistive foresiearsud percenstelupgatiancbehayvixror ed

or reused agfaweRRafRIEsTthepredent fvéntioR -suck £¥Wowh fh Fip ! aAEH bise web material,
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be di scarded af tEig. %iss plant viewdlustration, of 3rpolymesip web materisbof BigyX incatensionedost ed
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t he struct Uhﬂtenmss-jvgad&tsuh Ws&ﬁam% efdn@ationyan@how t he construction of
the sanitary na a t he sanltary napk n 20

nd
whi ch faces awa 'ﬁriﬁmﬁg“w\éﬂ 8Frquctxge viey gWF%FeéﬂP?aé@B to"fgpm
t owar ds 28 hemateginls of thespreseatiinyration with aiportionofi the; spparatus,beingpllted 1o expiose !het o an
absor bent agdethcl € which is worn by femal es adjacent to the pudendal region,
generally 10 external to the urogenital region, and which is intended to
absorb and contai n nenstrual fl UI ds and ot her vaginal discharges from
the wearer's body (e.g.DERASLED DESCRIPTIONJOR THIEY NTIONs shown in Fig.

1, the sanitary mwm&cmmﬁe&saﬂemmﬂe-mf%quSdewa&smﬁh absorb anli i qui d
30  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 “absorbent article” is intended to include diapers,
catamenial pads, sanitary napkins, pantiliners, incontinent briefs, bandages, and the like. The
term “disposable” is used herein to describe absorbent articles which are not intended to be
35 laundered or otherwise restored or reused as an absorbent article (i.e., they are intended to




| npervi ous backsheet 26 joined with the topsheet 24, and an absorbent core
28 positioned bet ween the topsheet 24 and the backsheet 26. 15

Wil e the topsheet, backsheet, and absorbent core may be assenbled in a
variety of w?* gnown configurations (including so call egr/uswieiss
products or Sld% ap products), preferred sanitary napkin
configurations are described generally in B S. Pat. No. 4,950, 264,

i ssued to Gsborn on Aug. 21, 1990; U.S. Pat. No. 4,425,130, issued to
DesMarai s on Jan. 10, 1984; U.S. Pat. No. 4,321,924, issued to Ahr on
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bandage the prese FvEnt On e h no way linited to such

appl i cation. It mayFiBe ismplasyiaw ofa prios artyispesabla diaperciftindin uonenteacted state (i.c.,
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urable artic as_exar
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The present i nRYFANS Ahat iswyorpabout the lowertorsg of theweasery A% yledxaper 30
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preferred diaper configurations are described generally in U.S. Pat. No. 3,860,003, issued to
3s  Kenneth B. Buell on Jan. 14, 1975; and U.S. Pat. No. 5,151,092 issued to Kenneth B. Buell



Referring nowto Fig. 3. there is shown a preferred enbodi nent of a

pol yneric web material 52 of the present invention. The web materi al
52 is shown in Fig. 3 inits 20 substantially untensioned condition. The
web materi particularly well suited for use eet on
an absorbeﬁwcﬁg?‘ﬁf such as the sanitary napkin 20 in Frg'BY or§%g

di sposabl e di aper 30 in Fig. 2. The web terial 52 has two centerlines, a

| ongi t udi nal centerline, which is also referred to hereinafter as an
axis, line, or direction "L" and a transverse or lateral centerline,
which is also referred to hereinafter as an axis, line, or 25 direction

"T". The transverse centerline "T" is generally perpendicular to the
| ongi t udi nakt al. on Sepe29et992nEath bf these patents are herebyﬁ’(tofm'mcd likeid By tefiiénedes a
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present o  usedto cover Wnﬂﬁ diiag&Particles, etc. As used herein the term "web material" refers to
PCT/ US97/ 0835
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direction alansvese S5Jueml genter %dﬂ“%'s §G| hegginales; as pp fgisq ling, ros
first regi odizediibn 2T ARe itnaheerse centertite Bﬂ‘fbisfyerleralﬂrﬁﬁrpa’ndhhm td the longitudinilgl es
bet ween the fiLfle qu second directions ranges from about 45[err] to about
135, with 96 ei ng the nost preferred The intersection of the first

regions 61 and 6Webamatesial52 includenn i#traipghle netwprks o€ disiRet prginns.o s upadchesein,i
Fig. 3, whi die temétainablg network'Ureftss toén inRedonslected andlimgirelited gfoup AF regions
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to about O.
about 0.25 thecwehmategal ke't behavjprain rremomsnfer anrpppliest andsibsegpently

regi ons 60 Welang&mbl Q'he Bﬁﬁmmenétharh‘ inclo8est £ plufaliy 6Flfirdiiégions 60 and a
plurality of second regions 66. Web material 52 also includes transitional regions 65 which
are located at the interface between the first regions 60 and the second regions 66. The
transitional regions 65 will exhibit complex combinations of the behavior of both the first

3s  region and the second region. It is recognized that every embodiment of the present




62 are perpendi cular to one another and equally spaced apart, the second
regi ons have a square shape. However, other shapes for the second
region 66 are suitable and may be 25 achi eved by changi ng the spaci ng

bet ween t he fi‘g,étg.”ggagd' ons and/or the alignment of the first pecrudoassens 61
and 62 with respect to one another. The second regions 66 have a first axis

70 and a second axis 71. The first axig 70 is substantially parallel
to the longitudinal axis of the web material 52, while the second axis
71 is substantially parallel to the transverse axis of t he web

material 52. The first regions 60 have an el astic nodulus E1 and a
cross-sectional 30 area Al. The second regions 66 have an el astic nodul us
E2 and a cross-isventiorowil| hawe transit@nal regions, however, thapreseat invention isdlargely defined by
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forth in subsequent pQriion . present specif I on.
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subst anti al | y pesbahitedial 52, while the sefond dxisn Il issubstantially iperallelito 3k trgverss adofl
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pePpehdi cul gr tegxbpﬁigneﬁtaF Sybstanti Iy-mnglpl tpjthe transverse axis otJ the web, when mgjectcd to an
applied axial elongation in a direction substantially paraliel to the transverse axis. As used

3s  herein, the term “formed" refers to the creation of a desired structure or geometry upon a



rib-like elenments 74, and nore preferably, the rib-like elenents 74 are
conti guous having no unfornmed areas between them 30 The
first regions 60 and the second regi ons 66 each have a "projected

pat hl engt h" As used herein the term "projected pathl ers to
the |l ength WP9§’4§%21dow of a region that would be thro %gwog%l | el

| ight. The projected pathlength of the B rst region 60 and the

proj ected pathl ength of the second regi 66 are equal to one another.

The first region 60 has a surface-pathlength, L1, |less than the
surface-pathlength, L2, 35 of the second region 66 as neasured
topographically in a parallel direction while the web is WO
97/ /45086/ web material that will substantially retain the desired structure or geometry when 1t is not
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about 5%to s of the prior art
whi ch have ap‘cf'é P one ’? %/"e“relto H""i' “ﬁ%’%\;r@‘%&lﬁ material wll
general |y have alhegitylikernieraents 74 intthe serondyagien 66 may be separated from one anagher i | |

"neck 25s dsywoﬁﬁedtm Eshantighyl wneimbossed POdEbOssed, o2 Ringip formed Adpacing Mieks.

6in
materials o r t t |f not
TR Ay AT AT

For web mat pamedazeaq H@s&m@eltolmew rawrpfénermdmaérmmoanmﬂﬁofthe

i ndi cat ed byibdiké eléments 74, a&&mdaeﬁre&mb& thesritskkesdleniintsdid ife paritigeouti lavingho t O

E P\gt f It th ri g'h?"%e 'g%ékg'nf's': ' al;g glblegetnz)suxengoor ggg?relt fl gglel 0 the fact
def orm i3h a di r Ehe fifist regions 60 and theysepandyegionschfi each have : éprejeetpd p ‘X&mb" 76 to
al | ow ext enak @ged idrein the té@b"grejected pathlength® refers to the length of a shadow of a region
that would be thrown by parallel light. The projected pathlength of the first region 60 and
the projected pathlength of the second region 66 are equal to one another.
The first region 60 has a surface-pathlength, L1, less than the surface-pathlength, L2,
35 of the second region 66 as measured topographically in a parallel direction while the web is



In Fig. 4 there is shown an exenplary graph of a resistive force-elongation

curve 720 of a web material generally simlar to web material 52 shown
in Fig. 3 along with a curve 35 710 of a base web material of simlar
conposi tion. The fRkdsed for generating resistive pmgﬁloglﬁg)%

PCT/ US97/ 08355

force-el ongation curves can be found in thg;Test Methods section set forth
i n subsequent portions of the present specification. Referring nowto
the force-el ongation curve 720 of the formed web of the present

I nvention, there is an initial substantially linear, |ower force

ver sus eIongatlon stage | designated 720a, a tranS|t|on zone desi gnat ed
720b whi ch i ndiitan esenspned conditionc Braferebly, dhe susfacq-pathlengils pf the agrandiregion 66 is at

S UBSt anti a: : y Héﬁ?ﬁfou?i%%réaher Q&‘ﬁ'tﬁzﬂ Jr et fir2Qegivd 66, inore preféi‘hlﬂ? ht?lé$st about 30%
Th Rig 4 thy rIANEMARIbR Gt IR Tt A %w?*”vé?‘e'ﬁ@ae? et st TP Seraper e Bl
stages when sutsfdhe first regionn Ingpaeral.cthe greaten theomrface-pathlengtic of the serond région, the

the transverse %éa!tér will be ttﬁfelénﬁﬁldh%?the% Heford &{cbﬂﬂexﬁr&f tﬁ@fu?a‘ee\billed by the
formed web to t

,ied e 0N is n es t he s
| region (720a) ver ‘g’l‘f‘ﬁémgsg%g‘“#"f’ 'r"@@‘?'é‘?ﬂ ‘Gf“?ﬁ?fi"(v?ﬁ“’f?gfl ¥ substantially
Furt her nore, t Hessthegithatiofen bmemsmdentcsl(MWWGMQf Simﬂmtmbwminen,applalm
el ongation as paying dRPHAL %ﬁd'd@c&'ﬂaﬁﬁio{\s ma%et%d TF \s@wﬁaﬂmg Shé Ebisér GAGH Y

| ess than the re5|st|ve orc exe as depi cted |n
curve 710 wi t hiSmirafEon; ?ﬂ‘?g&ﬂ ﬁﬁ f?)‘f“ds‘f‘ég'é I"“"‘t &éﬁl“’ﬁe sectioh f

web i s subj ect ewbsequent pomens mbt present bpecificationn Peeferablp, the ?osmguetal cgni@&ion
the resistive lgrect df¥edS oP ﬁﬁ)ﬂv&h@n fsQEMn%Bud (erﬁﬁﬁ?l?e %9@8&@&3{&95

the resistive f rce erte e re5| tive
w20, %@év the aémﬁ?w 26’ °°““"°“‘P’b?’ﬁ’€ﬂ“%eb

the applied el elPBﬁ““PFre
i s provided by thheahonl eduvlten-thewedb 1saaub5eq;ed>tretbmt:4@le§0mrm 60P4cdlonghstiont | Mete

region Of prbiErably! (FRCPAIREn Hibhal BEMARRIPLILLis UBLORIPRBRR 0O WhiP (RCGEN )
regi on of thefo rred WEEP 0 Gvﬁlﬂ"lnc trast to%e resi,sti grce
to an appli¥d SPhREEd 1P 0a 90 PE IR Slongatieny, The Foisson,lat °°“‘\‘7&§B°“é‘?ﬂ8 websi n
curve 710 of ij theﬂpreseht inbention i d&rﬁumdhyrﬂimmmr of| they wieb dateninlnwhiclois cctupidde

entire Web. WVelhyTRé ffst Bidsddbnd figiols, espBlrivel V%Wh@&eﬁ R i ébeﬁ% Rl Gebibied iyl d

virtually any resjstive an_t hat" of

ce.in
t he base web néb%ﬁmemey ncrrasesithe ke ‘%‘ﬂ%f‘“ coptractiom etfest “'Eﬂ mfweewe Fonvsrselyces
whi ch i s conpr ithedreafof tthee web lrmtemhdcmpled)bgl thcegcouds region incressey thet Poissby latéride

force-el ongati QRynbglia 'eﬁ'écthfec é&¥%%ﬁa&yw&dhke&nf&c&m&5
w dt h, cross- sectlona .area rst re &Ry?’ .
conposi tion of 1% Erstegion is trom, ut 9 /"RB S19re REFLeT S"FTtG“t §% 195
web 52 is subj abbetcB0® an appl i ed axi aI el ongati on, D, i ndi cat ed by

arrows 80 in Fi 9. 5 wﬁ{eilﬁﬁtofrtﬁg {HB? aﬁowm?l’/ 'h&% WRast ffer of an elpstomeric

surface-pathl en rovi Initlal resistive rce,
P1, as a result MW'&&&WM*@%F H&?”EP'H@H Igger S@Wﬁ?éaa[&ﬁi'% "neck

el ongat i on whi ciownOras abgyoeldugateinsteappnse to \ihiapplied rfoseagWeb matérialsr ofothiei present

el ements 74 in &%ﬂé&‘%ﬂﬂﬂe fd%ﬂb&ﬁsto%&’érﬁ GRSV subRanidly SRRl he Poisson lateral
deformati on, or unbend IH‘ and offer m ni nal re5|stance to the applied

el ongation. | n QAIPFCBAERhe shape of the second regi ons 66 changes as
a result of the novd&oeweb ofaterinls2; theidiredtmnef applied atial elongationeD, iodicatedby arrows

intersecting figesh K 93 ?@&nﬁtplg ﬂ‘t@' hbﬁt 2§ 76 OF tiehb-Bice ts 74,

subjectedtotheaﬁ C}I Eﬁ@? {j‘“ |rst re ons@b'angé%lﬁn
exper i ence Yeonbhit sc‘“’&e‘P Fré‘!‘i‘é"?‘ ep filgments 74 are 2612 't0 unbend of geometrically
deform in a direction substantially perpendicular to their first axis 76 to allow extension in

web 52.

In Fig. 4 there is shown an exemplary graph of a resistive force-elongation curve 720
of a web material generally similar to web material 52 shown in Fig. 3 along with a curve
3s 710 of a base web material of similar composition. The method for generating resistive
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t her eby changi ng the shape of the second regions 66. The second regions are

ext ended or ngt hened in a direction parallel to the direction of
applied el on‘ﬁ'gtgf”éﬁog and col | apse or shrink in a directfHUSo7/08355
perpendi cular to the direction of appli e(ii2 el ongati on. In the
transition zone (720b) between stages | ahd Il, the rib-like elenments 74
are 5 becom ng aligned with, (i.e., coplanar with), the applied

el ongation. That is, the second region 66 is exhibiting a change from
geonetric deformation to nol ecul ar-1evel defornmation. This is the

onset of t heforesrelengativn curves @i dgdourd intthe TesttMéthéds settivnesat forthdini sﬂbsfeﬁ&nt
second regi ogy rhons ome Fe?eni‘d Hﬁs'fidnal h%fe&ing%QQO%é Purcéélo%ﬁa g&) ﬁ%@l gg

W th), thea‘?ﬁi‘? r?g gatlo
reached its 1'f ‘?‘“’Sf % iPﬁ"t‘“ Wﬁr%%m'sah&“%gvhﬁwpeﬂ#yéMt ower doree 10
el ongat i on vyessusslongatioarstageV desigieted 720, i dransitidnezose desigrated J20bwhich aibates

contri butes, thdenéounter of ki&Stakde Will, R4 ﬁ%ﬂﬁﬂnﬁk@’ﬁemdﬁ%g Fxgﬁn?daﬁ&c R&I

re5|st|vefo t Q he I|e ongatT on a he

first region s‘gdf ﬁghf”@ﬂ Meﬁf%ﬁ g}QWH%P?h‘Y'g’Fn t of geometric

def ormati on and r&ssess irf Figt 4 éhe formedowel odummdtffeyenvebnmbemorl RMBé two

def ormat i on. d, in sta

by both the gc‘:‘ﬂ“’%?‘ft{%?gslbéx ol SihebdSh 3B LB 1 BE rp B By { e

mol ecul ar- | € (Yf—ﬂb -ﬁléﬁfeé'ﬁ“‘(?f °E9?e°"§€€43h¥l“i“‘e ¢t wel “pltl!ﬁ/! ed, elongation ds al

resi st : v\czh f ceignificafitly lessrin thie staged rregimrenzoi)arershh&:erslage $1t refion {106 PofiRIPVeCIZRd 1 N

st age i r el an

Yo d® On%dh%mcéﬁ%:r | trhg f;@éﬂn‘%?‘?m@z/ g%é}féd?y ﬁg Yoiea | \Gatlo @ dag&be@’ﬁ?mf ion As ¢

t he second r n glgge G@ﬁ? (ﬂ? 72Q s sigaifigaly dss &%‘NCGF%W force exgitechbyat i on

]E:ur ve i In st agebue web a3 Wde&mrmm Droewitidh tli&llaﬂtstdiﬁel&igﬁﬁa\ Glfsthﬁlﬁ Afs: the Pl
orce-el on inve rce

i s subst antg ?Ohﬁa @%e's E ﬁég?‘f'ﬁkﬁgp}g F%f’or\'/%m%ﬂdeaw;\?[f% ﬁ?@f"} ‘9

| ess thalf L %‘Tﬂ’l’ g'sfmmizppméhﬁsl%twﬂe@fwpxmdyshq he

| n| tial basewelt Tl‘herekmvnefoi%t to grerappiidd elomgatiansoy thegtdge e r@@nbkﬁ(’ilei) of the?

(Al x .
Wion (L1 BIns Pt an et d s o g A in
conbi ned t ot&fithe formed web aqd the geometac deformation of themecand regiomefithe formethweb.

general | y scXhisisyn cantdakteo eisp rasistive fordOto an applied elongation that is provndeﬁ’iy the(bde X E1

X D)+ {A2 JetEdept h&i‘n éer 710"0%'1")&] 4a¥vh|ch results from molecular-level ﬁlegopgékéon of the

L2 SYFQ on occurring
referred to ?E‘”tﬂ@’ i mat ‘Mdﬁ"‘“’dﬁ" MQWQ%M teieldyirmally pny The
avai | abl e streustive forse mestpgmﬁwhtch it less thas tloan of thz\Viae 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 I can be controlled by adjusting the

25 width, cross-sectional area, and spacing of the first region and the composition of the base
web.

Referring now to Fig. S, as web 52 is subjected to an applied axial elongation, D,

indicated by arrows 80 in Fig. 5, the first regions 60 having the shorter surface-pathlength,

L1, provide most of the initial resistive force, P1, as a result of molecular-level deformation,

3 to the applied elongation which corresponds to stage I. While in stage I, the rib-like

elements 74 in the second regions 66 are experiencing geometric deformation, or unbending

and offer minimal resistance to the applied elongation. In addition, the shape of the second

regions 66 changes as a resuit of the movement of the reticulated structure formed by the

intersecting first regions 61 and 62. Accordingly, as the web 52 is subjected to the applied

35 elongation, the first regions 61 and 62 experience geometric deformation or bending,
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whi ch the second regi on experiences geonetric deformation. The avail abl e
stretch can bew ausofd fectively determined by inspection of tpegusyrosass
force-elongation"curve 720 as shown in Fig. 4. The appr oxi mate poi nt
at which there is an inflection in the trangition zone between stage |

and stage Il is the percent elongation point of "available stretch". The
range of available 5 stretch can be varied from about 10%to 100% or
nore; this range of elongation is often found to be of interest in

di sposabl e absorbent articles, ang.,can be |l arqgely .gontrolled by the

extent to whi cﬁﬁ‘i’ﬁ’é’ cbanging gﬁl?fpﬁl"gﬂ"ﬁtsﬁcq_“; 'Fﬂmghgé's &ﬁff’"ﬁé’@?ﬁ‘?g’éiﬁ'é‘éﬂ’s’dt%e
surf ace- fenigtilenedginha diteation tpamlléli tosthe dggition of ragpliddeelangapions i and orollagise tdne
base Tilm The.sﬁm_ﬁ\ﬂﬁbétﬁhlpagendicula?%ﬂfe%ﬂe&tﬁm%@%pﬂli@é aBAERoh0 imply a linit
to the el ongation V\/&ll(i.lg t he ,web of 7%&5 resent 1 4ﬁvig“8|ﬂﬁn\‘? be

subj ected to as thetbthgtEansition zene;( %}E‘?‘Es@%"n’gﬂl nth5dtPs nts 74 are
avai | abl e stsr etbetoniisg diigned adithe (i.e., coplanar with), thElappliedr elengafi®® That i33theisecdaig.

6 show an exenpat'sds aribifind W SHaREehiérm gBSHANE Mormation RXHbIRAIE eVt ddtortfifion.
materi al of the_ present I n tlon.‘gJ \ge 7?ﬁ)' {le resents the response, to,

an applied and W’%%@&%Pﬁﬁ’@zﬁ?ﬁ%ﬁ’ uf"l fiagethe ‘TBIP‘E'F"' @w Zh» the,pagand;region

r ﬁpr esent dt he llSB are substantialipalignedwitia [(pé.] coplanardvith)) thesdgofipplisiciongatiah (iienthe .
t he second cyc C, -r-tagﬁé' ' . MANE / n
t he percent getsgc(?rnd_ e %'Ir Rrr%st'?%cMété ar e .48?@%'%5“#%9“{‘&,6 %gﬁh‘g%%ﬁg f?ﬁ%‘?
si gni fi cant °r e ElRREALONH e molssular-iews| defarmation:  Thesegand regiop 66 nowe gontrbutes as @
rel atively | owrésultcefs moleeulardevel | deformatjan, e second: resistibe forel) P2t & figther applied

easi |y expand : | der .

generating t he%&qggtﬁnb I'ﬁ%/lg%{alfigis‘f g%‘%ﬁ%@?ﬁ‘r Q@még% g(gfeﬁ%ﬁwgﬂﬁﬁ%&?{m
Met hod sect i on deformatinn; and; resisy, Butbey, slonsatiop mainly ofa meleclasleusl( deformation.  The
speci fication. resistive forces to elohfation désictedin scage 1 bycboth the snolécalai-kieltdeformation of

appl i ed el opgaty | g We) e | C=l ] l.or
as it exten@s |tdr11é) hte_ ,?P%@??‘@’g%‘@&lﬂ lgvdd%hgéﬁoﬁggﬁgn .drgg_‘%}é{ﬁ‘?&?%%f

i ts substanti altptpl iesistiveSorse,&d, wdirhils preteriharcthe Frsistiyn foreedepicted imstagsl which is

r enF\d/ed, 25h Upreadedt bycthvvaldlezblaslevel land :geﬁﬁétﬁﬂdd‘dnim‘yﬁmﬂtﬁdﬁl storegiohs 60 and the
yi el di ng. The | [ ; r “E}H- '

applied el onga\tﬁglr'{gi\?imE ﬁ%ﬁf‘?‘f@s?ﬁ{@ist?‘s:o?gbllteglloﬁgf&oglgu stdf??te ith R‘:’BL o thd for_cc-
recover. Accor ¢longatien qurye %e%ﬂ&%‘? s tignificantly gigatar than jthe; slopg,ef thig forgeelpngation
unt ensi onedwecordiveiiostagel. once the applied el ongation is renpved.
Wil e the web materi I . | |

direction of 30 ’apgﬁlkéggg%l)@r&el 5%%%@@@&??}#&@{@%33@?%3&%I(I;,l+
per pendi cul ar tR) isHess thansk2. 5 When7@. 15t D)s less than L2, the; first eegionsprpddes the ifjtial
web material | Jesistive fitcePIS gbaeraliysatizfiang theéequation:ecti on substantially
parallel to the first axis 76 of the rib-like elenents 74. The formati on of
the rib-like el enents allows the rib-like elenents to geonetrically
deformin a?**direction substantially =M§-‘=@P§ul ar to the first or

maj or axis 76 of the rib-like elenents, wille requiring 35 substantially
nol ecul ar-1evel deformation to extend in a direction substantially parall el
to the WO 97/ 45086 ) ) )

PCT/ US97/ 08355 When (L1 + D) is greater than L2 the first and second regions provide a combiged total

resistive force PT to the applied elongation, D, generally satisfying the equation:

PT=(AIxElxD) + (A2x 1+D-L
L1 L2

The maximum elongation occurring while in stage I is referred to as the "available
3s  stretch” of the formed web material. The available stretch corresponds to the distance over



first axis of the rib-like el enents. The amount of applied

force required to extend the web is dependent upon the conposition and

cross-sectional area of the web nmaterial and the wi dth and spacing of the

first regio | narrower and nore w dely spaced first §s£qui ring
. 97 . Qﬁ%ss

| ower appllgﬁ) gk&ﬁ extensional forces to achieve the de5|r ongati on

for a given conposition and cross- ectional area. The

depth and frequency of rib-like elenments can also be varied to control the
avai l abl e stretch of a web of the present invention. The avail able stretch
Is increased if for a gi ven frequency of rib-like elenments, the height
or degree of formation inparted on the rib- 10 like elenments is

i ncreased. Svhigh the isgcond inegicn,/experidnices grometrichdeformation. e Tibe availiblé stretch crinvien

hei ght or  effectdedRentiined Gfr'ﬂﬁfaécﬂ&x of iR éfceqw%gﬁwn%dehﬁous%&wﬁl figeqent s

IS increase e. sey erties that can

. t
be control | °taﬁ?'8ﬁ'5ﬁ‘“tmmé‘bﬁ‘|%f Séﬁ?’f)?‘? mmﬁ“ﬂ? Hg I g&%&%“ﬂﬁbﬁﬂﬁ%ﬂ‘“‘l‘he
functi onal @ndstage fleis the percénd elopgitionippint fof r"c\exlzhlestmdl"byl‘}temngeedf available :
Tt eri al sagairdeh caflba PRl FFork WRAADYPR R0 bifoR Bl ?ﬂ?@ of Ebfifdion ¥ oAdie 1P

mat eri al befor esl| st orce that

15 f | | L
is exerted H9M "?’h‘g WS'W?%?’?EQ\F\P@%? a&‘P‘Q’wun'ce‘ %‘Bﬁ‘ﬁg‘ja@‘r‘ﬂlﬁd ibKﬂ?f
function of elmet tan tvehicha the( surface-pathleggsh i L2 mthmcemdjlregxo:stekmdyll& Suifhce-
ori ent at | on pafhlehgth IVE the RRE repif dnd il c&ﬁﬁ&tﬂ%ﬂ%ﬁ%ﬁ?hﬁﬁ”h@ieny%mam

proj ect ed surfaeareao erial th IS occupi e
first regioftTeiERds Retyintanded,lo @%éd@h?ﬁ%ﬂ%@%w hich 'thWQbh tPf?F&'c“erl al
by the fior stinvestinr may tteesubjegtedr tot &sethees aret applicdtions avhiers elohgationeeyvnd kheexer t

20  agai nstgyabRRRECEH &RiifBRat i on for a given material conposition and
Ccross-sectional g.éea Th coverage of the web materl al by the

first region is F(?P'r'ﬁeﬁgao apd agff“ ?’ O expmplary elagtic; bystergsist bebaviar ¢ he
first regi oreshibited byreewelpmaieria dfelle/presenadymemt Clirve 30 represems the response to

The avail abl i g?u QéIerQf b dgﬁttgﬂng th Firdl SlyBleUrd el 7§§“’rﬁgese{xhthef ‘he

surface-pathle con g| on. urface-
second r¥gi SFFPPESe IR é’i‘r?PH'éﬂ A‘!d Fﬁi Sb\i‘etﬁﬁ"'}dl gyde. k The
spaci ng, ri lyelhxation dhrugetht fifst ey{clemnymﬂhﬂe ﬂa'perh serforfdefomumnfaré Beplcted in

rib-like el gae msﬁe%@ ﬁ{aﬁ %Fmﬁ
material. In the ater t ce Wq e second
regi on the Q'Flg @%Va?ﬁeéﬁ?‘g"‘g LYsiesy 1 B*F t’?%@' y jexpand and

I n addition cbmmcnm méansidensbie idegreel Theanethod for gencpating ¢het élastic hysteyesissiehavidri | m

of the pneseah bdFound mvmgtresme&oalsaamﬁw el @sstqaau G4l present
cloth-Tike in texture and appearance, d quiet. e soft, cloth-1ike,
qui et, plastPEMBIMis also a Iiquid bar rier making it espeC| ally useful as
a backsheet Wienatheiwghomatetiat ialsabjeitedito antdpplial elongdtionstha wiebs maell e

di aper . [ vent i on
may i ncl ude e%t‘ms”ttsrg{ll ﬁlaﬁi elhéae ﬁdﬂa\ﬁgx{ {(hi‘r)o‘ri é@d rg{e cg}egﬁ’&n bf regl Qk‘ﬁd?' ﬁﬂ
present i nv&FMS P%@ﬁ“ “3%““* i'g o 1y, semqved,c

porti onszsof unless ﬂnbvehnmzheral utexmndulﬁqomdeﬂmppint of)yl#dmzed'hcfweblmamwnchble

\IQIC)T/Q l7J/S g?/ogg?)g émdctgo multiple cycles of applied elongation without losing its ability to substantially

second regi SF@VerR  AgFardingly, the yeB,is able, to, prturm ip ifs sybstaptially, untensiqned condition, . o
portion of ance the applicd eloagdtionis mmdvesbosabl e absorbent article may include a

strainabl e net worggfi)the W ekl may be easily and reversibly extended in the direction of
30 applied axial elongation, in a direction substantially perpendicular to the first axis 76 of the

rib-like elements 74, the web material is not as easily extended in a direction substantially

parallel to the first axis 76 of the rib-like elements 74. The formation of the rib-like elements

aliows the rib-like elements to geometrically deform in a direction substantially

perpendicular to the first or major axis 76 of the rib-like elements, while requiring

3s  substantially molecular-level deformation to extend in a direction substantially parallel to the



of first and second regions. Wiile the web material having a
strai nabl e network of the present invention has been 5 descri bed as a
backsheet or a portion thereof on an absorbent article, in some enbodi nents
it may be necegahMsds® Pr ovi de the topsheet and the absorbentpepu®708Ish a
strainabl e networ k. Met hod of Maki ng Referring
now to Fig. 7, there is shown an apparatus 4§)0 used to formthe web 52 10
shown in Fig. 3. Apparatus 400, includes |nt1ermash| ng plates 401, 402.

Pl ates 401, 402 include a plurality of intermeshing teeth 403, 404,
respectively. Plates 401, 402 are brought t oget her under pressure to
formthe web of the present invention. Pl ate 402 includes

t oot hed regi onsﬁ#kﬂi:nﬁdihgnb-dmedmegs' ons 408. Wthin toothed regi ons

407 of plate 402 th fo¥ceOfeqhif&t %Pé u,gp%;

teeth 403 15  whi cﬁrﬁees cﬁ'l#geth 404 lfe&% I%t é&énd m\aﬂk\& & '{a%t the
formed between FomRQsitiona@ad %ZSQCHW area of \B taﬁ@ﬂﬁ width and spacing.of the
posi tioned w t hfirst garginmednli agirona ahdnere vpiaay epafbecz ﬁmdeﬁaetrbqumng loteD applied
pl ate 401 repni Egge% d, W L[S _
regi ons 60 o%m Qmmg%lo@ ﬁg\/{-gn%ﬁ?ﬁ {!ﬁgﬁ %‘E@p@?? (lﬂong‘%{‘] ct[)ﬁgoﬁnﬁnms"d cross
posi tioned bet \/\é“éﬁmi%ﬁfteﬁed regi ons 407 of pl ate 402, (which conprise
teeth 404), and teetThel@epthfanpfrigaentd bf aitelilienelemenesnan hiyo dedvaried to control the

plastically for ot SRdelSr A Wik $ffﬁ@pﬁ§eﬁﬂﬁ0&:ﬁn}pz4Thga\;ah§bI§§&9&§s ncaaSr B8P a

of web materi al

acconpl i shed i nsa%ﬁmqeemﬁd&-hmn&nan@ea'whwtww of formatiomimparted, om theerib-
filmis defasnelikedlerents idthcredbdde Siilarly cthy avdilhise WMdeeMﬁMf h givest h¢igltor

acconpl i shed us ently

contacting the W@%Qﬁgggﬁﬂ*@gmﬁhrﬁ&%ﬂ“ rﬁ% erral’ into a forned
web material of the Pheseaseseyesalfnctionsl progerties that carrhesentmﬂed throngh tbmnp&enven
nmet hods for for6fing fdaanmnﬁmi arhaalncﬁcfml aheﬁeatheresxsnvemtméuwmembe

fully descri bed k#}ﬁn ﬁ,ygm dé‘g?&% %‘gr hé & %‘iier%t&tc erLb mitend! berctl'a

May 21, 1996 an orpor
Veb nateri alis ofo% qsmmtm iresistive forprthatorgxerted \rs Matedaljagainst gn

as pol yet haﬂ»phw elongdtidvh isla Rghclion \6fthe materiale (&4, § bbﬂiwsn‘eﬁ,hwm (strhdhie)and

(OLOPE) . i gh obRe y%%ﬁoﬁ"ﬁ%ﬁ@?ﬂ%&%ﬁ*‘% bl b 8 kG Sl apen o

t hereof with ththemb sat iegccupied-by the dirst rogion | '&e 'Bsheéﬁhfd?““m ares; COVEEABE o
pol yneric mat er bfithe vvabuﬁdierm»y tHeBistiregion abe highdr Uhtcresibrivie force thnd thel web wilicext®,

I t I I .
Shrink pol yrir XW@I‘?@@&E@I’%’M@ %*ﬁ%?ié%%@%&%@nﬁ%%wﬁé%agga
pol yners (e.g. pencEnt TEverags of:the welnmaterialdyy, the firstrrgiands d potygholly

avai | abl e from byiteRWidths Bfithe fiest kdgiab @nd the spacing betWeed ddjsdefiiist regmns
PCT/ US97/ 08355

pol ymers. The web rra-tné? ?“Ihbl;gs/:m °f "e“'é%%%ﬁ“élead“‘f’"“‘“ r?'t'ﬁ'ét |rfajel tme"gth of
synt hetic knit, the secondsegign cFhe sufagernathlength ofithe mddwew@atwneﬁﬁ mfe-apm
t hr ee- di mensis onay theotibiike tleineat spacing, aibslikeldenieno freduchcyoars] déptip bb forination of the

material, foam i Eﬂmﬁ' n

t hereof. The nor‘?\\ik'oh\h/(éns e ma%ﬂ ‘Ea‘ﬁgr@‘?hﬂﬁ hﬂ?@ﬁﬂ%gegr:{m ?fg »the
fol | owi ng met ho&geates g EITEBIPP‘ STeater thhavﬁd?blaﬁmm%@gh
or cal endar web Giateaidl. W t h a spunl ace material with | oosely bound fibers

being the preferred %I\%m A%0 the aﬁt)‘oremptlonuf el?s\m-lik(? pI‘rJB@nﬂ @ tdtic RiY 6Fink BFl».s&IQS

been descrlbed as pr
invention is also cixmctenzed as being soft, cloth-like in texture and appearance, and quiet.

The soft, cloth-like, quiet, plastic film is also a liquid barrier making it especially useful as a
backsheet on a disposable absorbent article, such as a disposable diaper.

While an entire web material of the present invention may include a strainable

network of first and second regions, the present invention may also be practiced by

33  providing only specific portions of the web with a strainable network comprised of first and



single layer of base film the present invention may be practiced equal
well with other materials. While the fluid inpervious polyneric fil
exhibiting an elastic-like behavior in the 10 direction of applied

el ongation nu be suitable for use a backsheet on a di sposahl i r or
sanitary naw S®ch a web material would not function V\e?fgwigggﬁ%gpsheet

on an absor bent article. Exanples of other base materials from which
the web of the present invention can e made and will function
effectively as a fluid pervious topsheet on an absorbent article

I ncl ude two-di nensional apertured filns and nacroscopically expanded,

t hr ee-di nensi onal, 15 apertured forned filns. Exanples of

macr SSCODI g aldieysow PeaivRed, It tWill ®e-dBlisBS 36 @Rl skilled i in tﬂ%p% tehde & 610K Poflidhl SE'F
are escri pe | SSU 0] 0

Decenber 30, llgﬁgg‘gﬂlfnsfg'l%%‘fswhﬁwi’ °§5ﬂ'§§5§ays% d(f 3 8%&26[1’?8"“@@) gpmprised
Apri| 13, 19goffirstand segomd reigns. No. 4, 342, 314 i ssued to Radel, et al. on

August 3, 1982; U.\Whilé¥he webhatefialHa9ing4Btrainable héiwuACbfitRe ,ﬁhiem ﬁ@e.ﬁbn hmeéw y
31, 1984; 20 1991.

Each of thesedegg'?beﬂ?é a&?@““%&bg‘?‘% 3‘%?&'&"5@"@% S°m° embodiméns Web
mat eri al s of it Heaypbe degessanhieprovide theytopsheetuand th;nahsalbem cn?e twith altstrainable
ment i oned mat giivedkS. Lam nates may be conbi ned by any nunber of bonding

met hods kno t%mmkl Iled in the art. Such bondi ng net hods

incl ude but are not™ t hermal bondi ng, adhesi ve bondi ng
(using any of a nuhkdfeminghowdd Eigi Jethererisshosnran apparatus ¥0OQ Gsed|to formethet wels i2 ay

LTS A Ot b i et M A 30
i Xt.I USi | |

ont o agsubstr'&fﬂg‘kl ﬂ"!h (%ﬁﬁ"reg‘“w%ﬁ ‘1363 %\ 5@"1’?"3]’@& #‘a&eféﬁl §S§t‘? 'B‘éﬂ‘?&isy
to one side oﬁogcthe‘wdbsmaamctofnrmbbewdpo&hepngzmmvenml t bl own f| bers

nonwoven directly Fl&EQOQuﬂmﬁ& E&Tﬁﬁed reﬁgns 4B ind\EbbAd Sregions 408 in toothed
Sur f ace- Pat hl e

t t mat |
regions are t‘Efg% s 421 8Fma$fe%°2b3‘?°‘° ale aé’g‘} Esu %&2 é‘ﬁér‘? E’éﬁkéﬁal ve
sanpl es ofis eawhichimesh with teethi0d of plate @ﬁamnn@mm&m%cmmmw 42zhs of

M Croscopi C i pEienstTahe/MimSwhiBH & Pasitioned within grod¥edHégiomMUbB of plate 402 and teeth
PCT/ USS7/ 0835 %suon within gro é] opael ana teet

Sanpl es are t Q03 RatedQ] remain undeformed, (These regions, porrsspendyyith.the first pegions 60 of
surface wetn 52 shopm icEige3.aThe/portidns of therfilintpositioned dietween tdothed degiansa03 iofle d

since they wopth@d 402! (Whi Lwcom nseq&mw) mwhesososfﬁmw% iﬂcféﬂenan
second re IOHS‘P’H’FQFJS n&ﬂ E.ygggsur ed ut 'B’Cej' a&o qE’at ed,
the regio yfopmed greating p jthe §e50 °§‘B?’§95 Jyeodmate
speci fied axis of Eheomethed offormstionean banmd'lpbmuea Istahgmdt)fwmmwdlicmtnch
Itsttohbg tgag ion ofaBtﬁUﬁﬁﬁ'lns mdrﬂe@dt £Hma" Alembiivly, m&thf‘djoﬁgﬁﬁmon%ia bf
attached to erial, and ut and renoved from
the web mater? Pmpﬁmg@usmg a con ﬁr‘@ﬂ%ﬁf %?ﬁ%? @?M%P'ﬁwmm &UF BAYIBE ¢ he
| ong- edge of webransk foouingthe bgsematerial into & farnhed wihmatmdazfmhmesdgai?enhent o
teﬁt enfl s |29h]E ly (an%@w&mrt ysu{iwlmneﬂtwmw a\hewétpt tmatéih' éﬁuﬁfi y
in layer o SSUr e-se ve.a ap 0 ace- e ge
to % ot ovi AR g mite ol SR 00 st EES o s Ebhel €
regions it haMap@dni996 and is hereby incorporated herein by reference.
Web materials of the present invention may be comprised of polyolefins such as
polyethylenes, including linear low density polyethylene (LLDPE), low density polyethylene
30  (LDPE), ultra Jow density polyethylene (ULDPE), high density polyethylene (HDPE), or
polypropylene and blends thereof with the above and other materials. Examples of other
suitable polymeric materials which may also be used include, but are not limited to,
polyester, polyurethanes, compostable or biodegradable polymers, heat shrink polymers,
thermoplastic elastomers, metallocene catalyst-based polymers (e.g., INSITE® available
3s  from Dow Chemical Company and Exxact® available from Exxon), and breathable

y
m



found desirable to gently extend the sanple in its axial direction (wthout
| Mposi ng significant force) sinultaneous to facilitate contact and
attachment of the sanple to the slide-edge. This allows inproved edge
identificati 0@(&9‘{/&5@& I mage anal ysis and avoi ds 15 possi bl ecthRisoHIRed"
edge portions at require additional interpretation analysis.

| mages of each sanple are to be obtained as j5neasured edge" views taken

with the support slide "edge on" using suitable m croscopic nmeasuring
means of sufficient quality and magni fication. Data is obtained using
the fol l owi ng equi pnent; Keyence VH 6100 (20x Lens) video unit, with

video-image prints nade with a Sony Video printer Mvigraph unit. 20 Video
prints were i magolwesnthe web materipbmaealso be sRmprsedof 8 Jyntheticowayenn synthetic kit

?nal ysis was on @nwaedn,nta@s:hubd Gilmg Qmﬂis&fpldi%ly | expanided tthﬁe.‘anﬁénwaﬁ? ﬂt‘)dhhbdvm,t

mage version i | i on

| mage initially apgqg&e 09' %brﬁlfs 5bs°‘&b§1't Hﬁé"ﬁgt Hﬁgﬁ fifed 96@8’6“‘ % ?ﬁ B%

i ncr ement - mar ks combisationscthereef  The inprwevens may: be madeby buk netolmitedto mg@ﬂps

anal ysi s progr arfolldthihg ﬁﬁﬂi@heSsﬁuﬁlu&e spmam, bitblotm! EededvindRR airt@8gh aéhlendar

it (256 L ovel e wif spfilfos teral VRt Bofkly (uby Bbs hiRElRe p Snneﬁdenﬁpdmm

Finally, each i mage fW‘hlb t{"t present| invgntioa| liap bean described a3 Proyldms a weh aayerigtifrom a

]ytl ! Ih zi ggl Mac | gt thy é%maaoﬂhertrabwt é rr-hveﬁﬁdn ﬁ.airal-. eq&awd wed wm.t bkher
reehand |i ne- el ect,e asure

si de- edges and t'ﬂé“f?%%g‘ﬁﬁb am&‘b’\"ﬁ’ %g%?% ql?gc-ﬁ%]%lreﬁaﬁorm the

const ant t hi skneditsption:nfiapplied eloggtios may(bg saiteble for u&@mwenm@m%mm

Lami nate and t hi gltahpadpiine mQavwﬁa:mwm&mmmwan fes topshest 64157 Sheo

Length rreasurerrentﬂt rgm nas & q}?ﬁ'{fﬁg n BE" wﬁgp{&%upge Ie g{?l?t?ﬂ
cut sanpl .2y M‘

over | appi ng) i nwemadwdbull function eﬂ'emwdpi as @ fluid, perviohe tapshdet en@utabwhqnlt @rticlen
t hesle cases, Se'xﬁ&ﬁde%%%%ﬂdﬂdﬁnﬁﬁ&%&ﬁﬁaw@&ml ylekp hfa%.ln ﬂlree-dunenslonal
over | appi ng-{ mages and ML Hind> EVBAAS Of mibSbiikaly B2dSidi I dimensions)
PCT/ US97/ 08355 apertured formed films are described in U.S. Pat. No. 3, 929 135, issued td Thompson on
gﬁfggggslog ?h?an %&eﬁgérr gtIQWQflsgl:]ht No. 4,324,246 lssgweo Mulahe, dehicbR APl 19985,

| engths of fi vegl:’g) b %teHa'rﬁfi?‘Ljﬁ% ﬁ‘iﬁ?g‘g’dgﬁﬁbﬁe@ %‘I'g"éh%h‘%xggﬁgnngggh“ 46.0.
sanpl e "sur f ace-igatdtoehly Hahmlulyiﬁelﬂﬁleam@ﬁaga Db. 5,006,394 idmied tiyBaird on April
sur f ace- pat hLoengg h$91. h of tsSaré-MESTpata fel, ' fect

The Poi sson's | at erabygc?ntor ac Er’lg'hf ect %ﬁu§;§$1 nstéogﬁll\}/g‘ge
1122, as avail a PEE?F’BO AMNANES S trs,
whi ch is interf auentiotes materials. Gamm MmO be mbxa&—lby@oyrpmber of/ beridirigl methodsm
L e e S o s
Park, North Car e ﬂﬁ&é‘i‘% of fadhesives hpek
inthe ﬂ3estlhmeﬂ${!6m adbesivenchot mdtrldbm.tbm bawt%dhs&wdse\od ithen like), SOE}“G
acconpl i shed thr M&Hﬁisﬂ%ﬁ%ﬁﬂaﬂn wheftby éﬁﬁﬂ)is‘%a.w'd%&ly onto a substrate,

measur enment s, and e sur Tesf Workslerr,
i The 0 File St 3 partily Ppfiet fhst, 53 %mfmmdaé’f fhe Jubsfiate, O ik deppf
| ong axis of thend&m:eﬁbmnomwmnmomum@em rection of the first
region of the sanple. The sanple should be cut with

30  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 these
3s  samples by means of microscopic image analysis methods.



a sharp knife or suitably sharp cutting device designed to cut a precise 1"
w de sanple. It is I nportant that a "representative sanple" should be
cut so that an area representative of the symmetry of the overal
pattern of the.defprmed region is represented. There will bey <0 (due
to variations 1n either the size of the deforned portion or the relative
geonetries of regions | and 2) in mhhgh it wll 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) t he
size of the sanple, which area of the deforned region it was taken from and
preferably I ncl ude a schematic of the representative area used for the
sanpl e. | n gener al Samples' argproche 3€ectedyso @8 tofheRreprepertative t dfceagls tregidn'e sirfacd e d

tensit ! et pgrtl géometsy: VGénei'aﬂy,t theliﬁnﬁi?ém o€ shduld B #widedSsince i WOUI® n5RMHRY €S
are teste

| nst t t uat
grips desi gne&"\nﬂ" g%ﬁ'é%‘n‘f P&fhg‘li‘fﬁ’éﬂ md”“gﬁlt P;gr gpﬁﬁonm 21‘%&55‘ raﬁés g‘at;;i’lgl e
|i ne per pendi sappzatedt fiom the dégien of interest. t Bt 'mepswed redge”i isrto be cutrplvdllnlgtwme
flat surfage adwlﬁamaﬂpapabﬂgamcmfmmlm m dpﬁnamiﬁkéh ‘E‘?ﬁe g e 30
Hl

sl i ppage shoul b ermtt tyveen e sanpl.e an &nce
bet ween t he ?'I E‘H‘b‘ﬁ gdger; othils apjac ‘hg‘ h‘@gﬂﬁw

steel rule hek@ub&h’dﬂamhsngwbqbﬁ'omﬂmwebmatendr stance will be referred to
fromhere on as t hﬂeaﬁ?éﬁ%t beiids hre then mounted onto the 30@%& of h%m%%ﬁ)ﬁ%&?
ec ie

the grips wit I endi cul a

el ongat i on. ‘dﬁr Zg’ q@% %ﬁ?‘%ﬁx F?emcﬁ“‘mé‘t&;\%r(%ﬂpwm'ﬂrlnmﬁ’é%@ﬂ“} ﬁ?ﬁ’d@Fd
be 35 synwet shdcaldl;ty Aghindayed of ptesmipesanbitiveyadhesive ishappliadae she gldssstacsmelige 20 s et
to 10 in/mn. E}f@ﬂe a suitable sampl¥Gughor'meAR. For highly formed sample regkodrs it has been

PCT/ US97/ 0835
nd fesirable; 1o, geptly, gxtend the, sample Jip - its axials disection(3itheut ismposing o

crosshead nov
and 60% siguificaat forng). sifbaltaneowdt o fatilitateccontarp aad attadhh&ntnalr thevsampleD1oi the

(W2) is nmeasuged. ekg.e hﬁnanﬁﬁfv?ssfm ro %g Fdentifildtn Butihg Gha %{ﬁ[ygxl%d avids

el ongation in thy exfens)on i, s recor

I'rection )
near est 0.}92" P?J‘ﬁ' 1’&’3”%’@‘?‘1’% W“W%ﬁ“e‘r“ﬂl’s‘tont raction
Effect 5 (PLCE) Imagesmbfeschsampleaiertg btrobtafmﬂ ho tmeagurked edge aiews taken with the

FI—CE = \|Nh"‘g' V‘@dppo%hde "edge on” usm% smtable nuﬁ.oscoptc measun means o e‘&‘%‘ﬁ}%

| ongi t udi nal magmﬁcanon Data 18 obtamed usmg t Offg m eyence VH
= The ori gLems) videolbhit,ofith Videcsimage prints made with a Sony Vrdeo printer Mﬂngaﬂlhmt.

| engt h of hemmﬁt#%ﬁr uﬁ’d&e-@%héaedllthcﬁﬂeﬁléﬁ' WSS et IIP er,

el ongati on; | enath of t

sanpl e (gaugea‘ragﬁ@t“fﬁs .on a Maclntosh IICi mﬂ'r"é‘m 9 yersinn
60% el ongati oh46si ng five different sanples for each gi ven el ongati on.

The PLCE at a gi vVeQsiRg ki shuipmetIs chitfation imdge ARG YkeR offal %R scale length of
.500" with .005" increment-marks to be used for calibration setting of the computer image

2s  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 program. All samples are measured with
freehand line-measurement tool selected. Samples are measured on both side-edges and the

30 lengths are recorded. Simple film-like (thin & constant thickness) samples require only one
side-edge to be measured. Laminate and thick foam samples are measured on both side-
edges. Length measurement tracings are to be made along the full gauge length of a cut
sample. In cases of highly deformed samples, multiple (partially overlapping) images may be
required to cover the entire cut sample. In these cases, select characteristic features

3s common to both overlapping-images and utilize as “markers" to permit image length



20 measur enent s. Hysteresis Test The hysteresis test

I s used for neasuring the percent set and percent force rel axation of
a material. The tests are perforned on an Instron Mdel 1122, avail able
fromlnstron Zpp97dspdgpor ati on of Canton, Mass. which is intertawseassssa

Gat eway 2000 486/ 33Hz conputer avai l abl e from Gateway 2000 of N. Sioux
City, South Dakota 57049, using TestWrks[ edr] software which is

avai l able from Sintech, Inc. of Research Triangle Park, North Carolina
27709. All essential paraneters needed for testing are input in the

Test Wrks[err] software for each test (i.e. Crosshead Speed, Maxi num
percent el ongat I—QI d gﬂ nmes). 30 Also, all data collection,
data anal ysi s a f“éo FEHEPys | ng the Test Works[err] sof t war e.

The sanpl es used forThleh t desermination "of \yufecexpathiengtin forvieath région émn gbtained lnf

me sarrp: e - aﬁ%&bn?&ﬁ@iﬁhghs bfivel(S) dﬂpﬁﬁ&tlwn%]ﬂﬁe : -S| EELUT gt ﬁ@i&hblﬁabﬁ Yanigé-
e sanpl e. e _saml e.sho ar p exa sone

sui tably sharp i au ﬁ\ﬂfaagwth%nggdsé%bf ﬁ“éﬁ?‘%{’ %%8@'1%{?%‘5 ?5% %b‘%ﬁf’pl

(I'f there iss nore than one direction of elongation of the material, sarrpl es

WO 97/ 45086 Poisson's Lateral Contraction Effect
PCT/ US97/ 08355

shoul d be taken par ainedioisspn's lajsral coptragtipn sffeqt is. megsyred %‘f"‘em%%ﬁl)!u%hés
sanpl e shoul d bevailable fromt Instgon KEarposationr efaCanten, Sessachusetts, which He intyfaced rty 2of

L he over al(ljI patGﬁEWa)Oiodoh&smmchﬁ\Euter a%mma f8h ?aeaapzmeamds:omber smtuhl
e cases ue ri e SI z.e 0] ne orti.on
or the rel atd veaﬂ@ganﬁs'r“gog si)w?ﬁse“t i Jihiehsis availp P’eﬁ?’Br&?‘e&h%& q(}ﬂ%sf‘“
will 5 be rEmmglsdtagk, NorthuCarelinahekll tssential pasameiera inkeled Samtesting ardiiputi ia the
suggested herei ’festWBrkE‘h'sﬁﬁ&ﬁ%%r éaEl} test, Ddt§ canaayon' IMIngﬁkthea fhrélighs éoﬁt;ﬂﬁﬂon

with any data r rte rea

def or med regi on°eflo "‘Wé?g ?&P& é@nf“&m’ﬁﬂ r“&gl §l°1‘5fﬁ'Pﬁd'€°’&“§E‘ﬁE‘ﬁa¥‘F Jrithin, o
represent ati ve Festlotks®d for the sanple. Three separate tests at 20, 60 and
100% strai n,are Y Yol f
L T by A B o P e

grips of the In r

t he ent i r ea Saippiifer switably sharp eyttiag devies @slmmomt ppredise L wide sampléielt is

face from whi o rﬁf*:‘ﬁ'é*?? i “‘?3@5?“%“&’.%?2“““” A o dhe

sanpl e, The i SR 0L EaRcveT whed S i Srceseueby e Gases 5
measur ed byzm sideeto variatiohseinceithersthe size o€ thyr defermed (posticnii art the celative | geoinetnes of

referred to fr%%x@ﬂ{?%nmwﬁ&ﬁmb&%k!& S 8516l bither RGeS S Thlafler simBlad HaR &

in the grips Its o X1 endi cyl ar he ecti.0

appl i edgpefcent %‘ﬂ ﬂ‘l’“‘@ ‘gf%gts‘héf% 1opertapt ‘%“g'ﬁt(‘lf’ﬁs YE}FHW fipta reparied)
crosshead novestht siz¢ hfthe sawple, whichierea ofithe defocraet regionrigwas takencfham land pieefersbly
:Zggkgsat hghl:foigglude PSdhembiic 6f ML & é@ﬁnﬁ@u@uéﬁg&“ﬂﬁ & IIEe'ing dn ta¥pect
el ongati on) % nd"a?"én%qﬁsﬁ%‘ﬁ 'Fﬁf?“”b&’gﬁ‘ﬁgﬁeﬁs’g‘rp%ﬁ"%ébg’ﬁﬁ teined if possible.

crosshead t hen Flumpleswtﬂted same maxi num percent el ongation as was used

in the first A QJf]‘jliet fris¢ron E?Woﬁﬁ?‘i&@&e&'ﬁl §|a€ii’gxﬁﬂ% %{i&?ﬂh@%& 0
fg{ gx ation is d@f’é‘r ;ﬂ)g@p % 2 alon\évoa sink petpeﬂ&cﬁaratoetﬂc dl ?e(satrl]ng elgnrgggon

having one flat surface and an opposing face from which protrudcs a half round. No

30  slippage should be permitted between the sample and the grips. The distance between the

lines of gripping force should be 2" as measured by a steel rule held beside the grips. This
distance will be referred to from here on as the "gauge length".

The sample is mounted in the grips with its long axis perpendicular to the direction

of applied elongation. An area representative of the overall pattern geometry should be

3s  symmetrically centered between the grips. The crosshead speed is set to 10 in/min. The



the follow ng cal culation of the force data fromthe first cycle: 25
Force at Max. % el ongation - Force after 30 sec. hold x 100 = % Forc

Rel xat i on Force at Maxi num % el ongati on (cycle 1) The
percent set i Mg@gper cent elongation of the sanple of they,segandetncle
where the sarrp? starts to resist the elongation. The average percent
force rel axation and percent set for thr sanples is reported for
each nmaxi mum percent el ongation val ue tested. Tensil e Test

The tensile test is used for neasuring force versus percent elongation
properties and 35 percent available stretch of a material. The tests are
performed on an Instron Model 1122, WO 97/ 45086

PCT/ US97/ 0835osshead ‘moves to the specified strain (measurements are made at both 2@ 2And 60%

avai | abl e fr oy aﬁéﬂ)orrhpmnsm% L.ma%wei\/%ﬁn( :ineks%réélr%gﬁé @&ﬁ&# to
Gat 000748 t
s Gateuay e S TS PR S e

avai | abl e fr ache Bearest 02" | omcthe FesPéorka software.i &Fhg| Roidsen'k Lateral Cohiridtion Effect
Carolina. All g@gyg%hlaﬁaggggiﬁrﬁum@%mgr testing are input in the

Test Wor ks[errﬁP 5 software for each test. Also, all data collection,
data anal ysis and graphi ng are done using the Test Works[err] softvvare.
The sanples used for this test aPECE* wwk-wlj4" long with the | ong axis of
t he sanpl e cut parallel to the direc§jon of nmaxi mum extensibility of

t he sanple. The sanpl e shoul d be cu iTh a sharp exacto knife or sone
suitably sharp cutting device design to ll precise 1" 10 w de sanpl e.
(I'f therew s nore than one direction of edtensibility of the material,

sanpl es gl d be ta I n of

el ongati on). ltﬁ}g sanpl e s%l%%hm of %gk%ﬁﬁﬁ W%rﬂegabr e‘{ﬁ#‘gsent ative
of the symmetry of the overal Ie‘ﬁ'&?‘f"@rn of the deforned region is
represented. There wi || bewkaH® ofiginal width/afitheedamples i n eit her the size of

t he deforned portion ygr [ 1 and 2) in
which it will be necessar yQt O&@g:&g@%ﬂgﬁaﬂgﬁﬁﬁggg@rﬁpﬁeag@g{@ sanpl es
than i s stfggested herein. In t ejgngation; gnd is very inportant to not e
(along with any data reporItleﬁl)l’hebﬂgnﬂimgﬂfomhﬂammngmgemm area of the
def or med region it was taken from and pref erably i nclude a schematic
of the representative area used for tge §a Three_sappl es of a
given material ardv¢asuremgnts are made at both 20aqd 6074 ¢ gé?o't‘l’%“&%t et samples  of
air actuat ed for eqwch givenieipngatidn0 The'RIcCE ani gived per2ént eluingationgs thepiveggé of five

al ong a s;onglrﬁeisugﬁlaﬂgr pendi cular to the direction of testing stress having
one flat surface and an opposing face fromwhich protrudes a half round to

mnimze slippage of the sanple. The distance between the |ines of
gri ppi ng for cHysséresid Tesbe 2" as nmeasured by a steel rul e hel d beside
the grips. This O Thetfifibrellh test 19 SisddToPineafiiddthh pOEdi SErciil mfer%ewsu"&ﬁuge

1, i B e e e s PN A i e
crossheadass pe@oi'ponuelebf Cantdr) Maémmhxch'ihmterfaced mm(ﬁahuadzmmgaﬂﬂz cbinputer
sanpl e unti | %.a'wa? w0 ﬁnxmznﬁoutt Dak512°57A9 ushg AstWorksnand
returns to its_origi oS[ .t on el ongat epercent
avai | abl e st rioftware %’ ﬁ@l‘?‘h“ QPE' F'Eﬂ"t §“&'r|P T‘Fﬂ"ﬂ@c‘f‘iﬂérp?"?r" Camwling, ce

27709. All essential parameters needed for testmg are input in the TestWorks™ software

for each test (i.e. Crosshead Speed, Maximum percent elongation Point and Hold Times).

30  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"

as  wide sample. (If there is more than one direction of elongation of the material, samples



el ongati on curve, beyond which point there is a rapid increase in the
anmount of force 30 required to elongate the sanple further. The average of
t he percent available stretch for three sanples is recorded.

Wil e parti culgasof Jé‘“gdl ments of the present invention have beefyukdAodsdsr at ed
and dESCI’I% It would be obvious to those skilled in the art that

various other changes and nodi ficatiop F can be nmade w t hout departing
fromthe spirit and scope of the invention. It is 35 therefore intended to
cover in the appended clains all such changes and nodifications that

WD 97/ 45086
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wi thin the scopshouid hetaken paraliel toonepresentativy\disdctio® ¢l elorgatinn). The sample should be

24 What is clg s@ﬂﬁat ajn area reﬁre%éﬁtim)m the byRirhedly mﬁa bl&hiD gatte"i‘n Bf eradeﬁrﬁle&f
first regions and. a

mat eri al corrposfeﬁf%'nllg rgpr %"P{%bn %ﬁ?"eg’ﬂfg’ rﬁ‘??t (AP% ﬁ'gatl%?f é’hﬁﬁﬁ‘é tﬁﬁ s!fef‘?fstgf
direction whi | edefommedepertiondentherelatine dedmatries of dhyi fostsand seeond regions) ewhichiit will

direction peg pegglhdeedsary tb @utsélh& ESdr s%n&cshmples fhan isRhETeSRE here® IR Q8L it
said first regipns form I et el ou.nd| sal second
regi ons, said sgcé’de}pr?%ﬁg "88’ F%% ay g Ir%ﬁ/opféb ‘E}f S‘F%P spmpje, Wch area
el ements, said of thet defegmeadneegiondit rvesi taera fiool el peeferably dichaleda gelomatic iof the
def or tmralt ' 03 ?”?r&?&s&tﬁ%m Js&gfoPﬁfe safdble] Wéélsg;ﬂga‘i‘é Ebgds{lgz@ Gﬁlihétlﬁ@k' HalnVare
o ongat i on. a onEyPiEAD| pEBrTer S Faset o Y P pre el psach
wherein saidofi ps'cemabnwmnand sai d second regi ons are distinct from one
anot her. 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 gripping force should be 2" as
15 measured by a steel rule held beside the grips. This distance will be referred to from hereon
as the "gauge length". The sample is mounted in the grips with its long axis perpendicular
to the direction of applied percent elongation. The crosshead speed is set to 10 in/min. The
crosshead moves to the specified maximum percent elongation and holds the sample at this
percent elongation for 30 seconds. After the thirty seconds the crosshead returns to its
20 original position (0% elongation) and remains in this position for 60 seconds. The
crosshead then returns to the same maximum percent elongation as was used in the first
cycle, holds for thirty seconds and then again retumns to zero.
A graph of two cycles is generated. The percent force relaxation is determined by
the following calculation of the force data from the first cycle:
s
00 = % Force Relaxation

Force at Max:mum % elongatnon (cycle 1)

The percent set is the percent elongation of the sample of the second cycle where the sample
30 starts to resist the elongation. The average percent force relaxation and percent set for three
samples is reported for each maximum percent elongation value tested.

Tensile Test
The tensile test is used for measuring force versus percent elongation properties and
33 percent available stretch of a material. The tests are performed on an Instron Model 1122,



3. The web material of claiml1l, wherein said first region is
substantially free of said rib-like el enents. 4. The web nmaterial of
claim1l1, wherein said rib-like elenents have a ngjor axis and a nlnor axi s.
5. The V\%mtsgd%l al of claim3, wherein said first regi gR ,%Qg"

second region aré conprised of at |east one layer of film ?erla .
The web material of claim 5, wherein salq film mterial is conprlsed of
pol yet hyl ene or bl ends thereof. 7. A%soft web materi al exhi biting an
el astic-1ike behavior along at | east one axis, said web materi al
conprising: a plurality of first regions and a plurality of second regions,
said first region and said second region being conprised of the sane

mat eri al conmdlabledrnmﬂnktma(ﬁomaﬁmgohﬁammeWsothcbrmjuﬁﬁfRdd pealGaegih, a

portion of seyodonmime&hmam dmga Beniay 2066 or 1. 'Sk QY. WLk DA

remai nder of sal(r;l, H ‘t"s | ONS l?g econ erpen ul ar
to said firstSHEISHYURS T PRWAEV '&’("Bﬂ g F‘“’Bi‘?"d°f3¢’§%’° dgpagie Park,
formi ng a boNmithr Qarotisap| All @ksential paametbrsgeeded fbr 3esting dre inpritGn Ihe TastWosigtond

regi ons soﬁwareéor ghfest, Also, all data collection, data analysis and gﬂﬁgnegr ErgféBné Sufld @

plurality *of éanrse ri ’enent's, sal I'Ts egl on ng a
nol ecul ar - | eV orfé@?"f“i,‘ deformation and said second regi on | n| tially

under goi ng a subsmhakaxqiléswsgemmﬁﬂeaadei'uvidaklwltbndnﬁnhmll& e l S

bjected to g td al [
saif axis, ol e Won@nﬁ%"ﬂ'@s’gé'%ﬁ’ﬁﬁtéf%‘ﬁﬁi@% sl "’*ng{ Wi ng
to their untSHEWiShaghasp sxasta knife 95 samessvitably shagmcuitingdexisp design telcu'rgmecml'l s
rel eased. o 8wide sanipl® (¥ khef@isahibrethanf onel didettioh, oﬂ/ﬁﬁdhﬁbnntysﬂtﬂe triatedial, s@EpIONS

o0 221 S5 iad SSIL 4 Al FLOR POl Ty ol S
said rib-|i kéo&ha 4pAtea represeptative ofithe Wﬁﬁ%{t‘é‘ﬂ%ﬂ"e@ﬂ raftemaf the defiermed mesioni d
rib-1ike el efierdpsesbvted: There) will bexdasesqdde to variatiofk il ithér theisize of the deformed
portion or the relative geometries of regions 1 and 2) in which it will be necessary to cut
15 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 samples of a given material are tested.

The grips of the Instron consist of air actuated grips designed to concentrate the

20  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 gripping force should be 2" as
measured by a steel rule held beside the grips. This distance will be referred to from hereon
as the "gauge length”. The sample is mounted in the grips with its long axis perpendicular

25  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).

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

30 required to elongate the sample further. The average of the percent available stretch for
three samples is recorded.

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 changes and
modifications can be made without departing from the spirit and scope of the invention. It is

3s  therefore intended to cover in the appended claims all such changes and modifications that



11. The web material of claim7, wherein said first region and said
second region are conprised of at |east one |layer of filmmaterial. 12.
The web material of claim 11, wherein said filmmaterial is conprised of
pol yet hyl ene orwdbe4siss t her eof . 13. The web material of cherisomsass
wherein said web material has an avail able stretch. 14. The b
material of claim13, wherein said second regson provides a limt to said
avai |l abl e stretch. 15. The web material of claim7, wherein said web
material is a backsheet on a di sposabl e absorbent article. 16. The web
material of claim?7, wherein said web naterial is a portion of a backsheet
on a disposabl e absorbe t artl The web material of claim7,
wherein sai d web *fat? é}}’? ° SpQpep fIB‘b'QYfé’@P"on a di sposabl e absorbent arti cle.
26 18. The web material of claim7, wherein said web material is a
portion of a topWRAT IS CLAIMEY! 2 dlsposable absorbent article. 19. The
web material of claim7, wherein said web material is a laninate of two or
nore material s. 20. A soft web material exhibiting at |east two-stages
of resistive forces to an applied axial elongation along at |east one axis
when subjected to the applied axial elongation in a direction substantially
parallel to said axis, said web material conprising: a strainable network
of visually distinct regions, said strainable network including a plurality
of regions and a plurality of second regions, said first region and said
second regi on being conprised of the same material conposition and each
havi ng a surface-pathlength, a portion of said first regions extending in a
first direction while the remainder of said first regions extend in a
second direction perpendicular to said first direction to intersect one



another, said first regions formng a boundary conpletely surrounding said

second regions, said second reg¢e ;ﬂBq*awpl urality of raised
rib-1ike el ements, said surfacel pabnbiéiidt HADfEtERi|d first region being |ess
than that ofy,s&fessecond regionl as meHBUAE paraljl el to saipfAxisyddi | €

said web material I's in an unte oned condition, said web materia

exhi biting a Poisson |ateral contraction effect |ess than about 0.4 at 20
percent elongation as nmeasured perpendigul ar to said axis. 21. The web
material of claim20, wherein said web material exhibits a Poisson |ateral
contraction effect |less than about 0.4 at 60 percent elongation as neasured
perpendi cul ar to said axis. 22. The web material of claim20, wherein
said surface-pathlength of said second region is at |east about 15 percent
greater than that pf said firsi ,reqgjon nmeasyred.paral|lel tpo said axis
while said we rrat}gf?lip'v éﬂﬁtW“LFPﬂ{Pgteé'ﬁﬁaﬁmd’?%ﬁ%Pf Bﬁh.’egm“%'.’é)a ity

mat eri al of cl ai mse@ndwtgionsibeing goniprset) ofithesame maiedalxompositikine @ pomion af said

di sposabl e absor bejt r@gibhs"dxfending in a first direction whi maind i i

27 24. The web trgé.]i al of .clai mﬁiso, ll’e\/\/‘g’t.eor e‘iv}hllesﬁa]igﬁvvg.berrlr?alf;ssea'rdl%’f1 xlegmgs
fluid pervious toﬁgﬁg dn g secpnddirsetion perpendicylay i said fisst direction to) intersech omg) ¢
web material exhi mnbther said firse asgions fiormingagy beundfryreesipletely sirfoonding sdid sexond

appl i ed axial el onggbasO8aid bécod RO borhfsiig 5] Iof ritQ8 ibSiHe efeilenl. Lo t e
applied axial el oaﬂg}lon al O(F sai d a><‘|Fs alﬂ V\f mat er i a{, conprising: a
st rai nabl e networ regons, 4p “3895?%% "“?’é"a?"(f and geometae dsiommation snd: s K

i ncl udi ng a pl ur alsecondofegions atitially gindergoiagch substantially i gegmettic dlefoomatiore gihemns, a
portion of said figatwdoGmdeihbisSubjeic eaq;_nlaapmfacrnghioq!ai&gfat fRike BhL bis, t €
remai nder of said first regions extend in a second direcCtion perpendicul ar

to said first direction to intersect one another, said first regions
form ng a bouhdar yA saftrpick materiakbexhibitingcinreipsticlikk behavdomalorgoat deast omeauxis, sadd ond

egi ons having & 1y PoRulhflichiniciie ?2%;}”‘??‘“‘?2 SR8 3 mutdlf of bbbt
axi's whi | 6 said wedBEiAR SAHASE aion and B4 sered FREPT Brieh £oTERIIsed A ahe st
regi on havi ng a sematerihl sconfpasitiorp and)leachghdving 2p wmtensiosetiu projected r pdthledgth,0a sai d

axis while said A | 1S rd : ' tion, g*'ﬁqa-"td'

sur f ace- pat hl engw l ,%g?dnﬁé sn?%r%Mlﬁ?g{. gggégrﬁggwpf%}g%}hgt en,elg%? L2,
[ fi i g dipile opia B

said first region HIPHensisrtend ing second; diception pegpendicylar tojsaid first directig ig.e ¢ o

an applied axi al dhtersgettane another, said firstgregiomcformigg @ hoyndagycomplytely suntosadihg a

resistive force, Rgyg Je@oﬂ@éﬁﬂé%ﬁh%eﬁﬁh@eﬁgm ttbridibg A pl&lafy oGt raisd ﬁgméai d

When (L14D) 1 o1 oolerianihy s st rogrgn Undery g, & Frolpl 1P 3] Bt Ssormaien oi 1
said first region dndsaid secoslsegion initialiy lundergaing a substantially geometric deformation
when said web material is subjected to an applied elongation in a direction
substantially parallel to said axis, said first region and said second region
substantially returning to their untensioned projected pathlength when said applied
elongation is released.

3. The web material of either Claim 1 or Claim 2, wherein said first regions and said
second regions are distinct from one another.

4. The web material of any one of the preceding claims wherein said first region is
substantially free of said rib-like elements.

5. The web material of any one of the preceding claims wherein said rib-like elements
have a major axis and a minor axis.



Al and said second region has a cross-sectional area A2. 27. The web
material of claim25, wherein said first regi - an el astic nodul us E1
and sai d second region has an el asfjs @BET HaS BzEiHen (L1 +D) is greater
than L2. 28.wo oldigsseb materiallof cl@ipm@B) wherjein sai d fcrasnosgsson
provides an initral resistive for i'ed axial elongation D
general ly satisfying the equation P1 =(Al x E1 x D)/L1 when (L1 +D) is |ess
than L2 and when (L1 +D) is greater than 2% said first and second regi ons
provi ding a conbined resistive force PT to the applied axial elongation D
general |y sati séyi ngTieheebematatial @fi CRim (S5( AbereihxsBid/ flrdt)regiomAnd=xid tetadd region are
L21)/L2). : £ at least one | £ terial. 28 29. A
soft web materi al exﬁ%nmnﬁdn% aartlmeIogestalytg-ol ﬂ?‘emt%ee avi or in response to an
applied axial elongation along at | east one axis thereof, said web nmateri al
conpri sing: a strai etz vebnmaresial lof Ay onegoffthe precaing claino wieremgiaidneetl matestal isod
the sanme materi al 'ﬁ% iLiQf i .a9aid first regions extending
inafirst direction I eo%'ﬁ‘el g%bﬁilg%ggedrr&%%%'g?d first regions extend in a
second direction perpendicular to said first direction to intersect one
anot her, said f8rst Tieowelmatesil of any enebofithe prevedingngldins ehgrethsaidosebOinitaris 39 4
second regions, sai } qﬁ?[" le 3850 iSini el enents, said
first regions provi g‘?"?}g&g&%ﬁr‘%%gﬁggu -%F‘gggrem{s |'§g' force to said
applied el ongation, and said second regions providing a second distinctive

resistive forcegto fTiie Wwey matesiliof dnypunedf the precediigadlaimé WhERINYsaidr wab slatesal ¥ a
| east two stages of trogsgnie&éénvaec{i%:%ﬁa%fesabis&b&ﬁ%ﬂicle 30. The web nmaterial of
web nmateéeria ¢

claim?29, wherein sai conprises a transition region.

10.  The web material of any one of the preceding claims wherein said web material is a
portion of a topsheet on a disposable absorbent article,

11.  The web material of any one of the preceding claims wherein said web material is a
laminate of two or more materials.

12. The web material of any one of the preceding claims wherein said web material
exhibits a Poisson lateral contraction effect less than about 0.4 at 60 percent
elongation as measured perpendicular to said axis.



