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BREATHABLE WEB MATERI ALS HAVI NG CLOTH LI KE TEXTURE 5 10 FI ELD The present

i nvention relates to breathable web materials which are soft, cloth-like in
texture, and W émggze cost-effective to produce. 15 BACKGROgNUSmBsddent
articles such as sanitary napkins, pantiliners, disposable diapers,

I ncontinent briefs, and bandages are designed to absorb and retain liquid
and ot her discharges fromthe hunan body and to prevent body and 20
clothing soiling. Web materials provided in the formof sheets or filns
have previously been used in such absorbent articles. For exanple, web
materials such as plastic filnms which exhibit an "elastic-1ike" behavior in
the direction of applied elongation w thout the use of added traditional

el astic and mhich al so exhibit a soft, cloth-like texture have been used.
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el astic-1iRe behavior and soft, cloth-1ike texture, another inportant and
desirable feature for web naterials useful in absorbent articles is good
breathability. 'Breathability as used herein refers to noisture vapor 30
transm ssion rate, i.e., the ability of the article to allow water vapor to
escape frominside the article to outside the article in the presence of a
gradient of relative humdity. Good breathability is inportant for wearer
confort angd skin health, and a lack of breathability typically results in a
hot, stuff ski n- unfrlendly product for the wearer.

FIELD

The present invention relates to breathable web materials which are soft,

cloth-like in texture, and which are cost-effective to produce.
15
BACKGROUND

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

20 clothing soiling. Web materials provided in the form of sheets or films have
previously been used in such absorbent articles. For example, web materials
such as plastic films which exhibit an "elastic-like” behavior in the direction of
applied elongation without the use of added traditional elastic and which also
exhibit a soft, cloth-like texture have been used. See U.S. Pat. No. 5,650,214

25  issued to Anderson et al. on July 22, 1997 and incorporated herein by reference
in its entirety.

In addition to elastic-like behavior and soft, cloth-like texture, another
important and desirable feature for web materials useful in absorbent articles is
good breathability. “Breathability" as used herein refers to moisture vapor

30  transmission rate, i.e., the ability of the article to allow water vapor to escape
from inside the article to outside the article in the presence of a gradient of
relative humidity. Good breathability is important for wearer comfort and skin

health, and a lack of breathability typically results in a hot, stuffy, skln-unfnendly
product for the wearer.



Conventional filns used in absorbent articles have typically been rendered
breat habl e by a process known as hot tentering, in which a fornmed film
material that has an inclusion of a solid ingredient such as cal ci um

car bonat e iqu?%(;@t a tenperature higher than anbient, th@cERPITBREI ng
m croporous holes to formin 5 the filmyHowever, hot tentering tends to
be an expensive process and generally is perfornmed as a separate process
apart fromthe processing of the absorbent article as a whole; on-1line hot
tentering would be slow, inefficient and conmercially unattractive. In
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di sclosure. plastic film, that is provided with enhanced breathability while being cost-effective

to produce. None of the existing art provides all of the advantages and benefits

15 of the present invention.

SUMMARY
The present invention is directed to a soft web material comprising: a
plurality of first regions and a plurality of second regions being comprised of the
20 same material composition, the first regions surrounding the second regions and
the second regions comprising a plurality of raised rib-like elements, the web
material having been mechanically modified to exhibit a MVTR of at least about
100 g/m%24 hrs and a MWTR of not greater than about 100 g/hr.
These and other features, aspects and advantages of the invention will
25 become evident to those skilled in the art from a reading of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
30 distinctly claiming the present invention, it is believed that the present invention
will be better understood from the following description of preferred embodiments
taken in conjunction with the accompanying drawings, in which like reference
numerals identify iike elements and wherein:
Fig. 1 is a simplified plan view illustration of a prior art sanitary napkin with
35  portions cut-away to more clearly show the construction of the sanitary napkin;



BRI EF DESCRI PTI ON OF THE DRAW NGS Whi I'e the specification concludes with
clains particularly pointing out and 30 distinctly claimng the present
invention, it is believed that the present invention will be better

under st ood f rewaoblagsef ol | owi ng description of preferred enmbodBGF¥E932348%ken in
conjunction with the acconpanying drawi ngsy in which |like reference
nunerals identify |ike elenments and wherein: Fig. 1 is a sinplified plan
viewillustration of a prior art sanitary napkin with 35 portions cut-away
to nore clearly show the construction of the sanitary napkin; Fig. 2 is
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di aper; Fig. 3vithspertignaeut-reay ite I%ﬁr%@?@hsmwé %rcéﬂ‘étf#"é'&né?ftibﬁlms
polymeric s \hdperaterial of the present invention; Fig. 4 is an exenpl ary
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appar at us usedensioned condition corresponding to stage | on the force-elongation curve
depicted in Fig. 4;
Fig. 6 is an exemplary graph of the elastic hysteresis behavior of the web
material of the present invention which is graphically represented by curve 720 in
15 Fig. 4 when the web material is subjected to a hysteresis test at 60% elongation;
and
Fig. 7 is a simplified perspective view of a preferred apparatus used to
form web materials of the present invention W|th a portion of the apparatus being
tilted to expose the teeth.
20
DETAILED DESCRIPTION
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
25 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
laundered or otherwise restored or reused as an absorbent article (i.e., they are
30 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.
Fig. 1 is a plan view of a prior art sanitary napkin 20 with portions of the
35 structure being cut-away to more clearly show the construction of the sanitary



formweb materials of the present invention with a portion of the apparatus
being tilted to expose the teeth. 20 DETAI LED DESCRI PTI ON As used herein,
the term "absorbent article"” refers to devices which absorb and contain

body exudat esyo3hsheodr € specifically, refers to devices whigghaagfarssaced
against or in proximty to the body of the wearer to absorb and 25 contain

t he various exudates discharged fromthe Body. The term "absorbent article"
is intended to include diapers, catanenial pads, sanitary napkins,
pantiliners, incontinent briefs, bandages, and the like. The term

"di sposabl e” is used herein to describe absorbent articles which are not
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menses, and uﬁa'\pngl)oduéé),sbp%preh réanitary napkin configurations are described generally in
U.S. Pat. No. 4,950,264, issued to Osborn on Aug. 21, 1990; U.S. Pat. No.
4,425,130, issued to DesMarais on Jan. 10, 1984; U.S. Pat. No. 4,321,924,
15 issued to Ahr on Mar. 30, 1982; and U.S. Pat. No. 4,589,876, issued to Van
Tilburg on May 20, 1986. Each of these patents are hereby incorporated herein
by reference. '
Fig. 2 is a plan view of a prior art disposable diaper 30 in its uncontracted
state (i.e., with elastic induced contraction pulled out except in the side panel
20 wherein the elastic is left in its relaxed condition) with portions of the structure
being cut-away to more clearly show the construction of the diaper 30 and with
the portion of the diaper 30 which faces away from the wearer, i.e., the outer
surface, oriented towards the viewer. As used herein, the term "diaper” refers to
an absorbent article generally worn by infants and incontinent persons that is
25 worn about the lower torso of the wearer. As shown in Fig. 2, the diaper 30
comprises a liquid pervious topsheet 34, a liquid impervious backsheet 36 joined
with the topsheet 34, an absorbent core 38 positioned between the topsheet 34
and the backsheet 36, elasticized side panels 40, elasticized leg cuffs 42, an
elastic waist feature 44, and a fastening system generally multiply designated as
30 46. '
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
35 patents are hereby incorporated herein by reference. -



Fig. 1, the sanitary napkin 20 conprises a liquid pervious topsheet 24, a

| i qui d i npervious backsheet 26 joined with the topsheet 24, and an
absorbent core 28 positioned between the topsheet 24 and the backsheet 26.
10 Wi | ud dadadoepsheet, backsheet, and absorbent core magrisy7asssnbl ed
in a variety of well known configurations (Jincluding so called "tube"
products or side flap products), preferred “sanitary napkin configurations
are described generally in U S. Pat. No. 4,950,264, issued to Gsborn on
Aug. 21, 1990; U.S. Pat. No. 4,425,130, issued to DesMarais on Jan. 10,
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one skilled in the art to readily adapt the present invention to other applications.

Referring now to Fig. 3, there is shown a preferred embodiment of a
polymeric web material 52 of the present invention. The web material 52 is
shown in Fig. 3 in its substantially untensioned condition. The web material 52 is

20 particularly well suited for use as a backsheet on an absorbent article, such as
the sanitary napkin 20 in Fig. 1 or the disposable diaper 30 in Fig. 2. The web
material 52 has two centerlines, a iongitudinal centerine, 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 direction "T". The

25 transverse centerline "T" is generally perpendicular to the longitudinal centerline
"L"

Web material 52 includes a "strainable network" of distinct regions. As
used herein, the term "strainable network" refers to an interconnected and
interrelated group of regions which are able to be extended to some useful

30 degree in a predetermined direction providing the web material with an elastic-
like behavior in response to an applied and subsequently released elongation.
The strainable network includes a plurality of first regions 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

35 66. The transitional regions 65 will exhibit complex combinations of the behavior



35 patents are hereby incorporated herein by reference. Wil e the
present invention will be described in the context of providing a
cloth-l1ike, breathable "web material”™ which is particularly well suited for

use as a bacl\ggg % t opsheet and/or an absorbent core or @qrorsei/zds9
t hereof on a osa | e absorbent article such as a disposable diaper,
sani tary napkin, or 5 bandage the present S nvention is in no way limted to
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readi |y adapt th@¢€rapeitioraliregiovieB86i on to other applications. Referring now to
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her ei naf t ef, asdi?ébtﬁﬁi\ﬁhicﬁiiQesubeanﬂ'éﬁ)ﬁﬁélip‘éﬂdic-ﬁiaf t6'Re first direction. While it is
preferred that the first direction be perpendicular to the second direction, other
angular relationships between the first direction and the second direction may be
suitable so long as the first regions 61 and 62 intersect one another. Preferably,
the angles between the first and second directions ranges from about 45 degrees
20 to about 135 degrees, with 90 degrees being the most preferred. The
intersection of the first regions 61 and 62 forms a boundary, indicate_d by
phantom line 63 in Fig. 3, which completely surrounds the second regions 66.
Preferably, the width 68 of the first regions 60 is from about 0.01 inches to
about 0.5 inches, and more preferably from about 0.03 inches to about 0.25
25  inches. However, other width dimensions for the first regions 80 may be suitable.
Because the first regions 61 and 62 are perpendicular to one another and equally
spaced apart, the second regions have a square shape. However, other shapes
for the second region 66 are suitable and may be achieved by changing the
spacing between the first regions and/or the alignment of the first regions 61 and
30 62 with respect to one another. The second regions 66 have a first axis 70 and a
second axis 71. The first axis 70 is substantially parallel to the longitudinal axis
of the web material 52, while the second axis 71 is substantially parallel to the
transverse axis of the web material 52. The first regions 60 have an elastic
modulus E1 and a cross-sectional area A1. The second regions 66 have an
35 elastic modulus E2 and a cross-sectional area A2.



25 transverse centerline T' is generally perpendicular to the |ongitudinal
centerline Wb material 52 includes a "strainable network" of distinct
regions. As used herein, the term"strai nable network” refers to an
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Wile it i topographic surface of the region in question in a direction substantially parallel
to an axis. 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.
Methods for forming web materials of the present invention include, but

20 are not limited to embossing by mating plates or rolls, thermoforming, high
pressure hydraulic forming, or casting. While the entire portion of the web 52 has
been subjected to a forming operation, the present invention may also be
practiced by subjecting to formation only a portion thereof, e.g., a portion of a
diaper backsheet, as will be described in detail below.

25 In the preferred embodiment shown in Fig. 3 the first regions 60 are
substantially planar. That is, the material within the first regions 60 is in
substantially the same condition before and after the formation step undergone
by web 52. The second regions 66 include a plurality of raised rib-like elements
74. The rib-like elements 74 may be embossed, debossed or a combination

30 thereof. The rib-like elements 74 have a first or major axis 76 which is
substantially paraliel to the longitudinal axis of the web 52 and a second or minor
axis 77 which is substantially parallel to the transverse axis of the web 52.

The rib-like elements 74 in the second region 68 may be separated from
one another by unformed areas, essentially unembossed or debossed, or simply

35 formed as spacing areas. Preferably, the rib-like elements 74 are adjacent to



preferred that the first direction be perpendicular to the second
direction, other angular relationships between the first direction and the
second direction may be suitable so long as the first regions 61 and 62
intersect oney,@nekdyes- Preferably, the angles between the figsiyangsgecond
directions ranges from about 45 degrees 20, to about 135. degrees, with 90
degrees being the nost preferred. The intersection of the first regions 61
and 62 forns a boundary, indicated by phantomline 63 in Fig. 3, which
conpl etely surrounds the second regions 66. Preferably, the width 68 of the
first regions 60 is from about 01.inches to about 5 inches, and nore
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when subj ect ed® gh 0100 85 54t Iegstiaboyt a$(o€g{e§1@ﬁthan that of the
first region 60 more preferably at least about 30% greater than that of the first
15 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 web before encountering the force wall.
The breathability of the web materials 52 of the present invention is
created via a different mechanism than that used for the conventional
20 microporous films. Instead of a hot tentering process, a mechanical modification
of the film or of the film/nonwoven composite, i.e., an on-line activation process
which textures the film to create breathability, is performed. Although certain
previously described web materials (e.g., as described in Anderson et al. U.S.
patent 5,650,214) can provide good elastic behavior and soft cloth-like feel, they
25 = may not be able to provide a desired level of breathability without leakage or
good cost effectiveness. In addition, the off-line hot tentering process that is
used to create the breathability of such web materials is typically slower and
more expensive that of the process of the present invention.
The process of the present invention provides the breathability of the web
30 material because the mean vapor transmission rate (MVTR) of the web material
is increased without a corresponding increase in its mean water transmission
rate (MWTR), as explained in more detail below. Increased precision and
uniformity in the creation of the microporous holes is also achieved, because the
engagment and thus the rupturing of the web occurs on a localized level rather
35 than in relation to the entire width of the film. Finally, improved manufacturing



5 substantially parallel to the transverse axis. As used herein, the term
"formed" refers to the creation of a desired structure or geonetry upon a
web material that will substantially retain the desired structure or
_geonetry vvherh,bgg,iﬁgsnot subjected to any externally applied ghn@atisens or
forces. A web nmaterial of the present -invention is conprised of a
plurality of first regions and a plurality of second 1o regions, wherein
the first regions are visually distinct fromthe second regions. As used
herein, the term"visually distinct" refers to features of the web material
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for the prevention of leaks. The method for generating the value of MWTR can be
found in the Test Method section set forth in a subsequent portion of this
description.
20 it is believed that a preferred upper limit for MWTR that represents the
level of urine leakage that is consumer-acceptable is about 100g/hr.
Conventional breathable web materials have typically been rendered
breathable by adding a specified amount of calcium carbonate to a polyolefin
resin, extruding the mixture and then casting the extruded mixture as a thin film.
25 After casting, the film is drawn at a temperature higher than ambient. This
process is known as hot tentering. During hot tentering, microporous holes are
created in the film by the calcium carbonate particles. However, the control of
the size of the microporous holes formed in the film, and correspondingly the
control of the breathability of the film, depends in large part upon the grade and
30 purity of calcium carbonate used as well as upon the control of the tentering
conditions. For example, larger calcium carbonate particle sizes will create larger
microporous holes, potentially leading to liquid leakage; similarly, nonuniform
particle sizes or high levels of contaminants may create nonuniformly sized
microporous holes, leading to less precision in the microporous structure and
35 less uniform breathability.



The rib-like elements 74 in the second region 66 may be separated from one
anot her by unforned areas, essentially unenbossed or debossed, or sinply 35
formed as spacing areas. Preferably, the rib-like elenments 74 are adjacent
to - one angidheysaed are separated by an unforned area of Iresashinsas. 10

I nches as neasured perpendicular to the or axis 76 of the rib-1ike
el enments 74, and nore preferably, the rib-like elenents 74 are conti guous
havi ng no unforned areas between then1 5 The first regions 60 and

t he second regions 66 each have a projected pathlength As used herein
the term "project athl th' fer | ow of a
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Thus, manufacturing is made more efficient with the present invention.

15 Another drawback associated with the conventional hot tentering process
is slower line speed. Hot tentering tends to be a somewhat expensive process
and is typically performed as a separate process from the overall processing of
the absorbent article. Therefore, to incorporate a hot tentering process in, for
example, absorbent article production would be commercially unattractive since it

20 would greatly slow the overall line operating speed.

in operating lines in which conventional hot tentered breathable films are
produced, about 370 feet per minute (ft/min) is the maximum speed at which the
line may be run. As will be understood by those of skill in the art, it is difficult to
produce conventional films at higher line speeds, since degradation of

25 conventional materials generally increases as a function of increased line
speeds. Thus, as line speeds for production of hot tentered microporous films
increase, the potential for liquid (urine) leakage substantially increases when
such films are used as a barrier layer in absorbent articles.

The ratio MV/MW for a given material represents the “trade-off” between

30 breathability and leakage of that material. In other words, as the value of this
ratio decreases, for a given value of MVTR, the amount of urine leakage
increases, leading to a less desirable product from the consumer standpoint. For
conventional processes, it is believed that at line speeds of greater than 370
ft/min, a decrease in MV/MW is observed, with a marked decrease at speeds of



previ ously described web materials (e.g., as described in Anderson et al.
U S. patent 5,650,214) can provide good el astic behavi or and soft
cloth-like feel, they 25 my not be able to provide a desired | evel of
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process of the present invention. The process of the present invention
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web material pgo18rea unlt (e.g., per square neter) and per tinme unit
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e.g., between wﬁeomrgrpd%cta{ﬁakag?eawpmme%ﬁo goavantienalovel matedals. AsMYAR
FowEver , 1 f thinchd4EBs) vertiation ghthelweatdra skis kmpfov???,a“? @%ﬂ?ﬁﬁb‘ﬁﬁmﬁi ure
c:?]1 ggef 08:1d |Ehﬁkan’${e??ﬁ}' ﬁp;g%éfe{?r}g& Egéreg&?ﬂ]al n g subsequent portion
of this descriptionihe process of the present invention is further advantageous in that
15 “zones” of varying breathability may be created as desired. For example, in a
typical disposable diaper that has been fully loaded with urine, the area typically
lowest in urine loading concentration is the back waist area of the diaper. In the
back waist area, a wearer has a high concentration of sweat glands in a relatively
flat surface area.  Thus, in the back waist region, a high MVTR may be
20 desirable, and a corresponding increase in MWTR may be acceptable in this
region, while at the same time not compromising MWTR in the crotch region.

Web material 52 exhibits a modified "Poisson lateral contraction effect”
substantially less than that of an otherwise identical base web of similar material
composition, i.e., a web having no first and second regions. The method for

25 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 webs of the
present invention is less than about 0.4 when the web is subjected to about 20%
elongation. Preferably, the webs exhibit a Poisson lateral contraction effect less

30 than about 0.4 when the web is subjected to about 40, 50 or even 60%
elongation. More preferably, the Poisson lateral contraction effect is less than
about 0.3 when the web is subjected to 20, 40, 50 or 60% elongation. The
Poisson lateral contraction effect of webs of the present invention is determined
by the amount of the web material which is occupied by the first and second

35 regions, respectively. As the area of the web material occupied by the first



Mean water transmssion rate ("MNWR') is another characteristic neasure
used in describing the properties of a web naterial. MMR refers to the
water 15 transfer rate fromone side of the web material to the other side
of the web maygkbmdsogper tinme unit (e.g., per hour or per 24 FOUUSY234EDW
MMR is desirable for the prevention of |eggks. The nethod for generating
the value of MMR can be found in the Test Method section set forth in a
subsequent portion of this description. 20 It is believed that a
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unbend or geometrically deform in a direction substantially perpendicular to their
15 first axis 76 to allow extension in web 52.
' In Fig. 4 there is shown an exemplary graph of a resistive force-glongation
curve 720 of a web material generally similar to web material 52 shown in Fig. 3
along with a curve 710 of a base web material of similar composition. The
-~ method for generating resistive force-elongation curves can be found in the Test
20 Methods section set forth in subsequent portions of the present specification.
Referring now to the force-elongation curve 720 of the formed web of the present
invention, 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 Il designated 720c
25 which displays substantially higher force versus elongation behavior.

As seen in Fig. 4 the formed web exhibits different elongation behavior in
the two stages when subjected to an applied elongation in a direction parallel to
the transverse axis of the web. The resistive force exerted by the formed web to
the applied elongation is significantly less in the stage | region (720a) versus the

30 stage Il region (720c) of curve 720. Furthermore, the resistive force exerted by
the formed web to the applied elongation as depicted in stage 1 (720a) of curve

720 is significantly less than the resistive force exerted by the base web as
depicted in curve 710 within the limits of elongation of stage I. As the formed

web is subjected to further applied elongation and enters sfage Il (720c) the

- 35 resistive force exerted by the formed web increases and approaches the resistive



process. Typically, for a 1 neter wide parent roll, no nore than a 1.8
meter wwdth full tentered execution can be made. This is due to the | oss of
control of the 5 tentering process for greater wi dths, since during
tentering onl wotsdkazdgee ends of the web are held during the BFHWY2AM59 (For
conventional blown or cast filnms, wdths ofj;zup to 3 neters may typically be
processed.) However, the process of the present invention is advantageous
inthat no limtation regarding the processable width of the parent roll is
inherent. In the io process of the present invention, the nmechani cal
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corresponds to stage I. While in stage |, 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
20 second regions 66 changes as a result 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 elongation, the first regions 61 and 62
experience geometric deformation or bending, thereby changing the sh'ape'of the
second regions 66. The second regions are extended or lengthened in a
25 direction parallel to the direction of applied elongation, and collapse or shrink in a
direction perpendicular to the direction of applied elongation. |
In the transition zone (720b) between stages | and I, the rib-like elements
74 are becoming aligned with, (i.e., coplanar with), the applied elongation. That
is, the second region 66 is exhibiting a change from geometric deformation to
30 molecular-level deformation. This is the onset of the force wall. In stage I, the
rib-like elements 74 in the second region 66 are substantially aligned with, (i.e.,
coplanar with), the axis of applied elongation (i.e. the second region has reached
its limit of geometric deformation) and begin to resist further elongation via
molecular-level deformation. The second region 66 now contributes, as a resuit
35 of molecular-level deformation, a second resistive force, P2, to further applied



rati o decreases, for a given value of MWTR, the anmount of urine | eakage
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15 P1=(A1xE1xD)
L1

When (L1 + D) is greater than L2 the first and second regions provide a
combined total resistive force PT to the applied elongation, D, generally
20 satisfying the equation:

=(A1xE1xD) + (A2xE2x[L1+D-L2])
L1 L2

25 The maximum elongation occurring while in stage | is referred to as the
"available stretch" of the formed web material. 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. 4. The approximate point at which there is

30 an inflection in the transition zone between stage | 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 controlled by
the extent to which the surface-pathlength L2 in the second region exceeds the

35  surface-pathlength L1 in the first region and the composition of the base film.
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15 When the web material is subjected to an applied elongation, the web
material 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 is removed, unless the web material is extended beyond the point of
yielding. The web material is able to undergo multiple cycles of applied

20  elongation without losing its ability to substantially recover. Accordingly, the web
is able to return to its substantially untensioned condition once the applied
elongation is removed.

While the web material may be easily and reversibly extended in the
direction of applied axial elongation, in a direction substantially perpendicular to

25 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 allows the rib-iike elements
to geometrically deform in a direction substantially perpendicular to the first or
major axis 76 of the rib-like elements, while requiring substantially molecular-

30 level deformation to extend in a direction substantially paralle! to the first axis of
the rib-like elements.

The amount of applied force required to extend the web is dependent
upon the composition and cross-sectional area of the web material and the width-
and spacing of the first regions, with narrower and more widely spaced first



by arrows 80 in Fig. 3, is substantially perpendicular to the first axis 76
of the rib- like elements 74. This is due to the fact that the rib-1like

el enents 74 are able to unbend or geonetrically deformin a direction

subst anti al | ywpaspsnsli cular to their 15 first axis 76 to al popusxesssi on
in web 52. In Fig. 4 there is shown an exegpl ary graph of a resistive
force-el ongation curve 720 of a web material generally simlar to web
material 52 shown in Fig. 3 along with a curve 710 of a base web materi al

of simlar conposition. The nmethod for generating resistive

force-el ongatiQnr. Gur e o) N Test .20 t hods section se
forth in subselggga(r'\‘l‘tg , \éo "i?rgg{:slggﬁe Ft@Sbeg)tggﬁs'-grﬁ%lcif?rf:ﬁﬁtlvﬁ%oﬁgﬁ'%? e&’?i qgstiedy t o
t he force- el on@aR9HIPNSOF 3 @ivErOCARPesiion derassvsectisinal Awapr esent i nventi on,
there is an initialTheudedthrdndaréguenicp @frib-iike eRimdrits ¢an \UoSHES vaLEN@ASdritFd|

stage | desi , I I 720b _whj | hdi cat es
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resistive forciedibdikeiementsis inweasad-web to the applied el ongation is
significantly |ess Therelate seag@l furictiohdlpropsities thtcanod Sentifled $hidtgh te

[ 72 : . t f or t g th
formed web ' b ié%ﬁé%%f of b plotenf fiaRiigh. , T8 E%idHe! blonsRies"afe DR esietia ve
720 is signi fi CH®R eXeriedhy theameh material pgeinstan appliedslengationiandithe avaiiablewh

as depi cted i nstmichvof 1hé web matelisicbéford afofde #alNgalncBintefedt 388 resisfive t NE

(7200) the 55 SRR Sibded biherEb shitela FEThRG I APRIRS dslionis &
appr oaches t helUPElQns of the materigl . {e.gx SOMPIsiipn; melanular stristure iapdr arisingatione
force to the aglpl)iardl edossgetiionalfavéa and the percent of the projected surface area of
the web material that is occupied by the first region. The higher the percent area
coverage of the web material by the first region, the higher the resistive force that
the web will exert against an applied elongation for a given material composition
and cross-sectional area. The percent coverage of the web material by the first
20 region is determined in part if not wholly by the widths of the first regions and the
spacing between adjacent first regions.

The available stretch of the web material is determined by the surface-
pathlength of the second region. The surface-pathlength of the second region is
determined at least in part by the rib-like element spacing, rib-ike element

25 frequency and depth of formation of the rib-like elements as measured
perpendicular to the plane of the web material. In general, the greater the
surface-pathlength of the second region the greater the available stretch of the
web material. :

in addition to the aforementioned elastic-like properties, a plastic fim of

30 the present invention is also characterized as being soft, cloth-like in texture and
appearance, and quiet. The soft, cloth-like, quiet, plastic film is aiso a liquid
barrier making it especially useful as a backsheet on a disposable absorbent
article, such as a disposable diaper. In general, the soft cloth-like texture creates

a garment-like impression, which increases the aesthetic appeal of the
35 disposable article.



the stage | region (720a) of the formed web is provided by the

nol ecul ar-1evel and geonetric deformation of the first region of the forned
web and the geonetric deformation of the second region of the formed web.
This is in condoszatesS to the resistive force to an appli ed RETAIFYHEIAG t hat
is provided by the base web, depicted in cyrve 710 of Fig. 4, which results
from nol ecul ar-1evel deformation of the entire web. Wb materials of the
present invention can be designed to yield virtually any resistive force in
stage | which is less than that of the base web material by adjusting the

ercentage of the b, _surf Lch iLs .« ri.se | first an
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g he fir Stﬁ) g gg!peaui%a_d btyhfrocitamgoﬁw 'spleqmé pbRidnE a$ l@he/vwéb_vﬁﬂf sgtrhmagt_é%twgrfi g.
, as we I s _subj ec Q | Xhal.nel o i on, i.dj cate
arrows 80 in I‘—"P@p”gégtohggﬁt|¢g?s%i§§$6?§g%% H%"%& %‘Blfss% %Wo?'f'@?d 'naﬁ"e arpy
sur f ace- path| dmajtall orlal portien\of @dacksheetfon adispasablglabsodient artislef mey éclyde  as
a result of ng femable hewadrk@scomprse® o firsPand'Seddtd fegibr! ONgat i on whi ch-
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reticulated struct forned b he intersect.i first regions 61 and 62.
Accordi ngly, ggﬁjﬁ}??%gg?fgezaggoréﬁrﬁﬁ%og?g@ %selﬁlaglgﬁﬂqt%‘&rkel ongation, the
first regions Mathadof Makingeri ence geonetric deformation or bending,
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Roll 402 includes toothed regions 407 and grooved regions 408. Within
toothed regions 407 of roll 402 there are a plurality of teeth 404. Roill 401
includes teeth 403 which mesh with teeth 404 of roll 402. When a film is formed

20 between rolls 401, 402 the portions of the film which are positioned within
grooved regions 408 of roll 402 and teeth 403 on roll 401 remain undeformed.
These regions correspond with the first regions 60 of web 52 shown in Fig. 3.
The portions of the film positioned between toothed regions 407 of rolt 402,
(which comprise teeth 404), and teeth 403 of roll 401 are incrementally and

25 plastically formed creating rib-like elements 74 in the second regions 66 of web
materiat 52. _

The method of formation can be accomplished as follows. A roll of
untextured material is placed on a web tension control unwind stand. It is
directed to the texturing unit by a series of supporting undriven idlers. The

30 unwind unit will pay out material at sufficient velocity to supply the texturing
apparatus and maintain the preselected web tension.

The texturing unit comprises two intermeshing rolls, a cross hatched
texturing roll and a ring roll. They are both driven to have a matching surface
speed at least 370 fYmin, in a direction that constitutes an in-running nip. The

35 texturing rolls may be provided in various configurations. For example, pitch



30 nol ecul ar-level deformation. This is the onset of the force wall. In
stage 11, the rib-like elenents 74 in the second region 66 are
substantially aligned with, (i.e., coplanar with), the axis of applied

el ongati on (iwaessrzée second regi on has reached its linmt of PEEYSEVHR
deformation) and begin to resist further gkongation via nol ecul ar-Ievel
deformation. The second regi on 66 now contributes, as a result 35 of

nol ecul ar-1 evel deformation, a second resistive force, P2, to further

appl i ed el ongation. In stage 11, the first regions 61 and 62 have al so

hed their LI f t [ f i i St | i
'y i a ol Gedng RentE TR s dEbE hehiElSHachid, tlfibef ot RS OF
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regi _038 60t atn@rifdmtaehmuk;ﬂs) h%/péra&et@i_efvﬂﬁmhiavfbe?faﬁehﬁ second regions 66

rovide a total re Ve l.Cd . [ e . | | Ve

1I‘O orce depicted i-n ?\@EQ‘% m\?ﬁ"%ﬁls’l @I%’f%@i‘@gc# '%ﬁgtdﬁg an%ﬁé?%ﬁséékﬁgétgﬁ _rghﬁld
geonetri c def stans iagAINDY aiseries ot suppagting ynduvenreliense Theorawindg unigailbwing: i on
of the, SetCOHQhé Aeitens dPto aABl at ldumaiem vélbeittysfd)ms@inélﬂﬁ rfna}fe?t@:] gdnlsrnﬁattiyon
curve In sta -S| A I .0pe 0 elo
force-el onga’? ?%%ge&‘?r\'@ "%ﬂi %ﬁtﬁ@é‘rﬁgin%gﬁie}&lesc?ﬁgwg?risﬁ'gl I s substantially

greater than the rdéeweb/tensignds nopmalheselected fo pprrespangste wetnatraip of heut (LI

+ D) is |ess t028r6l2 Tehsiohsriat thecfinge Bf @Bode®.5%Eto Bbbutah.5% dret %ﬁeréw ce

P1, gener |0|yp?€1[§lﬂébyl ng the equation: 15 P1 = (Al x El x D LI Wen (LI +

D) is greater nL2 the first and second regi ons provide a conbi ned total

resistive force PTItthewpis eigpiatien ofthevelis were Piaced steh aldistanee apajt that $heng

the equation: linés(ok cincthferehce intersectddx&2amnd-point,Bhis?Wbuld be denoted as zero
engagement. If the two axes were moved closer together, the distance moved
would be the new engagement.

15 Web materials of the present invention may be comprised of polyolefins
such as polyethylenes, including linear iow density polyethylene (LLDPE), low
density polyethylene (LDPE), ultra low density polyethylene (ULDPE), high
density polyethylene (HDPE), or polypropylene and blends thereof with the
above and other materials, for example calcium carbonate, silica, or zeolite, in a

20 variety of particle sizes. 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, thermoblastic
elastomers, metallocene catalyst-based polymers (e.g., INSITE, available from
Dow Chemical Company and Exxact, available from Exxon), and breathable

25 polymers. The web material may also be comprised of synthetic woven,
synthetic knit, nonwoven, apertured film, macroscopically expanded

. three-dimensional formed film, absorbent or fibrous absorbent material, foam,
filed composition, a material of temporary wet strength, or laminates and/or
combinations thereof. The nonwovens may be made by but not limited to any of

30 the foliowing methods: spunlace, spunbond, meltblown, carded and/or air-
through or calendar bonded.

While the present invention has been described as providing a web
material from a single layer of base film, the present invention may be practiced
equally well with other materials. While the fluid impervious polymeric film

35  exhibiting an elastic-like behavior in the direction of applied elongation may be



LI L2 25 The maxi mum el ongati on occurring while
in stage | is referred to as the "available stretch"” of the forned web
material. The avail able stretch corresponds to the distance over which the
second regi onwey¥peradences geonetric deformati on. The avai |l ablPETAISPERBEI? can
be effectively determ ned by inspection of sghe force- el ongation curve 720
as shown in Fig. 4. The approxi mate point at which there is 30 an
inflection in the transition zone between stage | and stage 11 is the
percent el ongation point of available stretch". The range of avail able

stretch can besmb@fbrfdmaéméhé&%ﬂe é@&éhere Osatpbr%ta[)rg’h%gkﬁf such a
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d bl Th a
hysteres: s 5 e’“?ﬁ?é%?'@%% g n‘“Fé@"‘"@e'M“"“arhﬁ@Ea’ OHmBYT b are
i nvention. Cu g,%pn;ga 'Peg s%ﬂtt - h%' ?&géné%”% t&nT%Rj'ﬁWQﬂj ognldeeambers 30,

el ongati on dur 19h;tWS. fRatsNoc #(324, 246issued ¢o Mfllanepeeakivh AP 1319825€.$0

an appl i ed @“dPéie'I@@S@@Q's)ﬂg%E 9@}%%5&% Ef21. 56 Ahuey 3 %sihg,%fﬁéflm

rel axation durlgghﬂis |r%é e perce set

732 are depict 4°8 ) F'né QroJulyidini ¥884aand (4.SoPataNpe 5,006,394
el ongati on, orisaged o Balrds:tn AptllyQ 1981exBadh bethesk patérits iareline feor §tein
over mnulti pI e SY?éfg%nc'b: e., the web material can easily expand and contract
to a considerab

d\%grbe?riater}_anse orpa rt]aogrgs%rr\t ﬁ\?éanrt%%l rr:1ayt |r|]|(<a:lu%|ealsétnlunates of the
15 above mentioned materials. Laminates may be combined by any number of
bonding methods known to those skilled in the art. Such bonding methods
include but are not limited to thermal bonding, adhesive bonding (using any of a
number of adhesives including but not limited to spray adhesives, hot melt
adhesives, latex based adhesives and the like), sonic bonding and extrusion
20 laminating whereby a polymeric film is cast directly onto a substrate, and while
stil in a partially molten state, bonds to one side of the substrate, or by
depositing meltblown fibers nonwoven directly onto a substrate.
Test Methods
MVTR
25 The MVTR is measured by the method set forth below. A known amount
of calcium chioride (CaCly) is put into a flanged cup. A sample is placed on the
top of the cup and held securely by a retaining ring and gasket. The assembly is
then weighed and recorded as the initial weight. The assembly is placed in a
constant temperature (40°C) and humidity (75% relative humidity) chamber for 5
30 hours. The assembly is then removed from the chamber an aliowed to
equilibrate for at least 30 minutes at the temperature of the room where the
balance is located. The assembly is then weighed and recorded as the final

weight. The MVTR is calculated and expressed in g/m#/24 hr. using the following
formula:
35



hysteresi s behavior can be found in the Test Method section set forth in
subsequent portion of the present specification. 15 When the web
material is subjected to an applied elongation, the web material exhibits

an el astic-ligﬁ) % gyior as it extends. in the direction of appiriusst234se

el ongation and returns to its substantially untensioned condition once the
applied elongation is renoved, unless the &b material is extended beyond

t he point of yielding. The web material is able to undergo nultiple cycles
of applied 20 elongation without losing its ability to substantially

recover. Accordi n?ly, the web is _abI e to return to its substantially
unt ensi oned co Finad weighd - initalweia i) #i-on eroved. While the web

material may be easi| xreangf gaemee i h'lejersx&mmdeumchdtmbdn)rect ion of applied
axial elongation, in a direction substanti aI I y per pendi cular to 25 the

first axis 76 of the rib-like elenents 74, maft rrahis nﬁvﬁg
easily extended in %érW%maﬁf'aﬁﬁgmm’P%ﬁﬂtyﬂW'QPIpé? efaply have pp RET
of the rib-Isi kdeiteqBut S 004 grahimP(2dniuisi, omitlofat tibastr atouti 16000 pramesimd/24] hrsws

the rib-like elcms g by Brét@RIERd rdrcaéﬁérsdrf{grer%m? ﬁe%WﬁtrEe § gh%s%ssmréy

per pendi cul ar tQ 't maj or axl s 'he i ment's, whil
requi ri ng substviit paleaksnol ecul ar- 30 level deformation to extend in a
direction substanti afWgRparallel- to the first axis of the nb-like el ements

{he conposi L1 o and \AR by FIheRRred oF the Rilowif Hidtnbd, ARAGIAPIY qUiR i
and spaci ngl®f thaanaximgm quﬂhgf Wﬂf%"ﬁ'arﬁ‘éPPB%Fh"SHah WF’é"\?ﬁ%e‘Ff s¥ae d"’e
first 16 r eghatisial, foruexamgle ltivavbackshelet ofia aispasablendibpéror Thes initial suefight\of
the desired el qugaliga: {9 e tdltee s GRERAL! | AN cARb-fpRsBose hhviRg Aimeh&Rns
depending on the size of the diaper to be tested is covered by the core area of
the diaper. A basin of dimensions 400 mm x 500 mm is filled with colored water,
15 and the cradie with the diaper is placed in the basin. A 5 pound weight is placed
on the diaper. The height of the water level in the basin should not exceed
13mm (0.5 in.). After 20 minutes, the diaper is weighed again. The MWTR is
calculated and expressed in grams of water/hr. using the following formula:

20 MWTR = (Wet weight - dry weight) x 3.0

For disposable article incorporating the web materials of the present
invention, preferably the MWTR for a single article is no greater than about 100
grams/hr; or expressed for a sample size of 10 articles, no greater than about 50

25 ghr.

Surface-Pathlenath

Pathiength measurements of formed material regions are to be
determined by selecting and preparing representative samples of each distinct
region and analyzing these samples by means of microscopic image analysis

30 methods.

Samples are to be selected so as to be representative of each region's
surface geometry. Generally, the transition regions should be avoided since they
would normally contain features of both the first and second regions. The
sample to be measured is cut and separated from the region of interest. The

35 "measured edge" is to be cut parallel to a specified axis of elongation. An



The depth and frequency of rib-like elenments can also be varied to control
the avail able stretch of a web of the present invention. The avail abl e
stretch is 5 increased if for a given frequency of rib-like elenents, the
hei ght or degirfeedbeokor mati on inparted on the rib-like el enefCI/Ys§r/23459
increased. Simlarly, the available stretch,is increased if for a given
hei ght or degree of formation, the frequency of the rib-like elenments is

i ncreased: There are several functional properties that can be controlled
through the o application of the present invention. The functional

roperties are the resistive force rt . B terh aln LRS:
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of the web mat esupportipeanss Fpr Bighlydormedsamplesregiansrihhaebieemiqyndidesirablgtto
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the' sur f sceld paamuAee BrllatErialt ald Srathidital dtahBetRid Sty
second regi on i Ehidealiows rimproved edge identficetionyduring rimpge | analysis: ransk avoids
PP DO, 11 petierbunei e it it s
:nlat erial. In gener alslfnﬁgﬁé 3683@%? F}?ge alf ?%(Pe?- Bé{]ar'ﬂegdn P ﬁ'“b‘?asi‘%g‘ g@%'n\éiews
regi on the greatakentwith dheisupppd slidectadgeoen’t Haingesuitabie: MigOSCORC JASRIUNHS
to the af or gyrenieans dofelsafficieht | quetityo rapiie iridgPificafion! aBats i§ | dbtained 3@sihethe
P ;its 5?2 gg\éent ! %ﬂoﬁ%g‘%&ﬂpﬁgﬁ{;%&y rn'cé%-%%a ?2659 LERé)t vid& %R: Mtﬁ%ide@)-image
prints made with a Sony Video printer Mavigraph unit. Video prints were image-
scanned with a Hewlett Packard ScanJet lIP scanner. Image analysis was on a
Maclntosh IICi computer utilizing the software NIH MAC Image version 1.45.

20 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, alt video-prints are image-scanned
at 100 dpi (256-level gray scale) into a suitable Mac image-file format. Finally,

25 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 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

30 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, muitiple
(partiaily overlapping) images may be required to cover the entire cut sample. In
these cases, select characteristic features common to both overlapping-images
and utilize as "markers" to permit image length readings to adjoin but not overlap.



appearance, and quiet. The soft, cloth-like, quiet, plastic filmis also a
liquid barrier nmaking it especially useful as a backsheet on a di sposabl e
absorbent article, such as a di sposable diaper. In general, the soft
cloth-1ike texbyssess eates a garnent-1ike inpression, which PeRU$EREEt he
aesthetic appeal of the 35 disposable artigle. 17 Whil.e an entire web
material of the present invention may include a strainable network of first
and second regions, the present invention may al so be practiced by
providing only specific portions of the web with a strai nabl e network

I sed of first and_.s d t i1 [
Che art s that al 1T M temaRatn of putadhanioetnlor Sk Bale sitnind |
article may inby amaglr@tthaulmmseoh&a/\tﬁ)Is@pprate)r‘r&’|g}mgeeﬂarnplesofemh regiond |
regi ons. Wi | ephbie g4Ghe- QEﬁ'\STe' '&lurfadd pathiéndth” &l ety ﬁwe“ﬂiéé‘&,tﬁé oP both§ideeagent

I nvention has be n de glr d as a backsheet or a portio her eof on an
absor bent artli"l' 8 énbodl rrents It may be necessary to provide the
lo topsheét Z ech a strai nabl e network. Method of

'Vak't ngOORef er :’j' ”9 no'ﬂﬁé ;Pr?E'SGn sﬁate?é]%o%tﬂa&t;\&h@ﬂ@cﬁsﬁﬁééé@éﬁ t%Era?h Ir@.ﬁ-bHrN/i&%l
:Jm:l udes :J?r? er qur?m Y%‘%P@B m@ﬁt@orpﬁ& 8 E@fpondfégaqslée th'Ch is
plurality of i inltqa'faesdnpragGatgwaye%QOO 4w33meznommsgeevaﬂab!eyfrorm@atewby5'20001
402 a{ e br Oléglhbf NOSRIUREC ity St mmﬂ@:ﬂ O;éarw vs%hnge Wé%gﬁ?%me
Wihin Coothed!Piy %ans&hof%esp‘f Beanets Wianple £ak oNonfl CareRga.or Al spntas.
Rol | 401 i ncl une@m&tetsr]nmdvmrdastlr@sare/\jwt tire dhheh TaetWUKS%oISDfMGQ forfeacha
filmis fornmediest. Data collection is accomplished through 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
15 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. |t 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
20 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 case, it is very important to note (aiong
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
25 used for the sample. In general, an "aspect ratio" of (2:1) for the actual extended
tensile portion (11:w1) is to be maintained if possible. Five samples are tested.
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 elongation having one flat surface and an opposing face from
30 which protrudes a half round. No 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
35 direction of applied elongation. An area representative of the overall pattern




20 between rolls 401, 402 the portions of the filmwhich are positioned

wi thin grooved regions 408 of roll 402 and teeth 403 on roll 401 remain
undef orned. These regions correspond with the first regions 60 of web 52
shown in Fi g.wB.9s31tses portions of the film positioned betweenptrosdredsiss

regi ons 407 of roll 402, (which conprise t?c;th 404), and teeth 403 of roll
401 are increnentally and 25 plastically fornmed creating rib-like el enents
74 in the second regions 66 of web material 52. The nmethod of formation can
be acconplished as follows. A roll of untextured material is placed on a

web tension coptr nw stand. |t is directed to the texturing unit by a
series of supp%%?rﬁ%‘éyﬁwaﬂg\}ﬁ Sygmstdcally I‘F(?ng%ed E’f‘mﬁ’?ﬂ‘ ﬂ?ﬁ Q'S?W-I Hhsgg}'ogmea

mat eri al at sus$peasl éntseletoodt in/min. s uphe ycrobsheagx moviesgton fiber spacifieain dtrain
"ot o meshi ng Ty T A rees) Gle, g Srboth B0 Ryl S0% Elohitory > e Sfidin 4o
are both dr igve arpél’eh%\}té NATRYEN PR qéﬂ?iﬁdge%%@%%t%th ’é%?é'FStS(ggz'f F?iﬁ’g@,s"?%' a
di rection thatuensthe glangatianiin-thendirentioni of. appitied 3&xtemsioniris mgcordetdstonthe be
provi ded -i n vanésrest QUi cHItR ITRRBNVOMA! sERWHIB! eThe Pdidkon's i;?te(rgli hﬁﬂﬁgtlionh't

bet ween teeth) nt _dept chanpel aci ng, nunber of tee g
of teeth, and gﬁgggag‘ﬁﬁb%ﬂ%?‘%ﬁ% ¥Sing p‘lﬁ‘rh@& 'Hﬁlr}g[m‘g?ect ropolishing to
el imnate such areas) are paraneters which nay be varied. After the

material is textured, it is directggge a]wgeb,vflension control rewind 5
undriye

stand, again by a series of supporting rollers. The rewind unit
w il wnd t"ﬂe material onto a roll at su-f-f—i-%ien-t— vel ocity to consune the

material supplied by the texturing unit ar@-iti ntain the presel ected web
tension. The web tension is normally selectgd to correspond to web strain
of about

where w2 = The width of the sample under an applied longitudinal
elongation;
15 w1 = 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);

20 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 average of five measurements.

Hysteresis Test
The hysteresis test is used for measuring the percent set and percent

25 force relaxation 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 57049, using TestWorks%. software which is available from
Sintech, Inc. of Research Triangle Park, North Carolina 27709. All essential

30 parameters 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%o software.

The samples used for this test are 1" wide x 4" long with the long axis of

35 the sample cut parallel to the direction of maximum extensibility of the sample.



0.75% Tensions in the range of about 0.5%to about 1.5% are generally to
preferred. If the axis of rotation of the rolls were placed such a distance
apart that the lines of circunference intersected at one point, this would
be denoted ag,ZRK9sgnNgagenent. If the two axes were noved clpasasonngpst her,
t he di stance noved woul d be the new engag nt. 15 Wb material s of
the present invention may be conprised of pol yol efins such as

pol yet hyl enes, including |linear |ow density polyethylene (LLDPE), |ow
density pol yethylene (LDPE), ultra | ow densi ty poI yet hyl ene (ULDPE), high

d [ I I E I l.ends th

Sbove. ana ot ndPbSAEPELTASU 1 chP WRCS PheEY S4AR5, Buffes soB Filacly, shafe™®
zeolite, in acmngvchaVimc}eswn pacuﬁapeeoaezb"swxdmmles(Iétheme firemoseitheatine
pol yrrer :af mat F‘rﬁ?ﬂg?\h‘gﬂ'&&h Oabnggftsqwé)enatéﬁa | Bairs, shillid € taieh philisied to,
D POl EhRANE iy ERaR b Blopagliar). o ARRDR SRSt 50 350 an
polynmers (é.g a,rea Npirgsentative bfambesymmﬂmf/\thMaibpattampame defdrniddk eegign

avai l abl e frong F??@Qénteénmré%sh% Bases d@x@' 6" Ririationd e enRér (MRIGEd BF tHERY
al so be conpri

h
Spertured P defomitg PYBbA or e el p#m%*ﬁ%%%ééh%Iftf#ér@wdﬁﬁ%tfonﬁofﬁms; M m
absorbent or MWhithub V\allbw WSMem a1t eitbamlarger | ard smaitgio samipies, than is

material of tquggested HvéinS lIhAREIdase it Is ﬁ*ﬁﬁ&'ta'i'ﬁ% ‘Plbté;@mg“ﬁ% ‘éﬁ? data

t hereof. The ngn but, not 0

fol 1 owi ng Het HBRR" eﬁgﬁﬁﬁféc‘gﬁ ﬁlﬁ%ﬁ%d”h'ﬁ'élaﬁﬁ glne ﬁ?wm taken

t hrough or calfeami@andsefecably \ndlude ahschematiorof thevepresentatives atﬁaetnsaﬁe@crtme)ed

as providing %a\“ﬁile rhedd @épér&f&@e@tssét% %o' a’ﬁéﬂo@% BRaiR drb 'tﬂalcén %éﬁﬁﬁé‘d‘t
I nvention may ractice

[ d | mperv! GRCoBo] GRS e S4mPR Rt OTRG MHICERLATE oER it SHERBSIeANt
t he direction a®nggioni ed el ongati on nmay be

15 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 measured by a steel rule held

20 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

25 seconds the crosshead returns to its 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 returns to zero.

A graph of two cycles is generated. The percent force relaxation is

30 determined by the following calculation of the force data from the first cycle:

Force at Max. % elongation - Force after 30 sec. hold x 100 = % Force
_ Force at Maximum % elongation (cycle 1) Relaxation
The percent set is the percent elongation of the sample of the second cycle
35 where the sample starts to resist the elongation. The average percent force



19 suitable for use a backsheet on a disposabl e diaper or sanitary napkin,
such a web material would not function well as a topsheet on an absorbent
article. Exanples of other base materials fromwhich the web of the present
invention canyBeoRRde and will function effectively as a fl updrpsyneseas
topsheet on an 5 absorbent article include,. wo-di nensional apertured filns
and macroscopi cally expanded, three-di nensidonal, apertured fornmed filns.
Exanpl es of nacroscopically expanded, three-dinensional, apertured forned
films are described in U S. Pat. No. 3,929, 135, issued to Thonpson on
Decenber 30, 1975; at 4 246 issuyed.to Ml | et  al

April 13, 1982’3'?)@'0'1 B”dP%?"ce’l\iosetj%M@'%ﬁzfa ?:%dst’SP%%‘g%" gach, majmum
August 3, 1982peum$ueEmMahobvaMe4G§edAS i ssued to Ahr, et al. on July 31,
1984; and U. S

; ) t5 006 394 issued to Baird on Apr|I 9, 1991. Each of
these patents EFF“F d her ei €>¥ referenc? Web materi.als P P
present invention ﬁtdﬁn eOF JPeRFHINGs °rﬁ%3\?és‘ﬁeﬂ?r°8%8 ongation
mat eri al s. lsampmﬂerhesmyd hmrcemtavnéablbptratqh ofiatreatedti. bthelites}s rape lpederrkedwn

to those skill eg +E‘Lﬁs|%‘§>n%5de| es QQQ#&H@&EH n&%n'@&JﬁHFﬁl R @4 oﬁ‘oﬁ\?ass

l[imted to ther

| e bondi
adhesi ves i ncl YENeRy '15u'P 3(% 2o 238) gﬁ@ °°W?%PY3‘§E%§"°%S
| at ex based adiateway 2000 ohu |s|¢ua¢ CityoSouthb Dattotag, ansing Xfestods%3 Goftware

| ani nat i ng whervﬁwh & 9\9% BRI ir frf:meuthth nﬁca%tf %s‘éﬁF&H Y@ P%r;;:@ it @lafolirdNd

while still ar ten s one
substrat e, 'Br ﬁ@] %@88@%9%@%’? ﬁ'&%ﬁ%@%ﬁmfﬁ" glerd-g%ﬁt oSoftware
subst rat e. Testfolveativ testMAIBS 2 Ml data colleetion/ Tidat= analysisrad hraphireg ast doxe

set forth bel owsidy $HROMILHABPE™ 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.

15 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 extensibility of the material, samples should be taken parallel to
representative direction of elongation). The sample should be cut so that an
area representative of the symmetry of the overali pattern of the deformed region

20 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 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

25 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 entire gripping force along a single line perpendicular to the
direction of testing stress having one flat surface and an opposing face from

30  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 to
the direction of applied percent elongation. The crosshead speed is set to 10



of calciumchloride (CaCl2) is put into a flanged cup. A sanple is placed
on the top of the cup and held securely by a retaining ring and gasket. The
assenbly is then weighed and recorded as the initial weight. The assenbly
is placed i nwoe®mmnsisant tenperature (400C) and humi dity (75%0TEISat1/23489

hum dity) chanber for 5 30 hours. The assgnbly is then renoved fromthe
chanber an allowed to equilibrate for at least 30 mnutes at the
tenperature of the roomwhere the balance is |ocated. The assenbly is then
wei ghed and recorded as the final weight. The MWTR is cal cul ated and

d i 124-hr . Lsing .t ' L a; =
(R nal - wei gt (IR TG e Bl 42%?%*&?‘%%?@%%2%?2% Sample BRAES i e
i n chanber) TheoiRbhefipeshesdstens andrelpmsdaits orginat pesitiqn € %relongationye an
MWTR ?];nz 71'[2 45h |eastTwé)pstcehﬂavg][abm1sw@ba4s tﬁe_Spoint/\bt\hhiahfth@r%S*s aalbiﬂﬂéctmg _
I ans r : a [ e e IS
gs hi gh as n‘gosglleb#lagé%g? ﬁ“ﬁ%ﬂﬂgﬁ@?' Wm&h?éo?ﬁtbﬁge%egsau% ﬁpr%%see in“the
fol | owi ng net hdtrouRksf feres reauirshi ejapgate thesamale fuithernolhe: averagatefithe

transported thpeneght availablecdtretch forahreersansplesie reeérdedal . for exanple the
backsheet of a di sposable diaper. The initial weight of the diaper to be
tested is recorded. A cradle-type boat having di nensi ons dependi ng on the
size of the diaper to be tested is coveﬁ%ﬁ“’lﬁ-ﬁene core area of the diaper.

A basin of di mensi ofise 46ibwing sexaffplesTirtheriddsefibavianll dethereataVahe prefefredand
Itolhgcgéadl €10¥ t BmbB8interRB HithirthB' 265 df thd PfesBASHlentdn® AR BhniEied e 'given
solely for the purposes of illustration, and are not to be construed as limitations of
the present invention since many variations thereof are possible without
departing from its spirit and scope. .
The materials of the present invention are suitably made as set forth in the
15 Method of Making section of this description. The following examples iliustrate
line speed of about 750 ft/min.



on the diaper. The height of the water level in the basin should not exceed
13mm (0.5 in.). After 20 mnutes, the diaper is weighed again. The MWR i s
cal cul ated and expressed in grans of water/hr. using the follow ng formul a:
20 MAMTR = (WO %RI8ht - dry weight) x 3.0 For disposabl e ar PFEUEN/23459
incorporating the web materials of the presemt invention, preferably the
MMR for a single article is no greater than about 100 grans/hr, or
expressed for a sanple size of 10 articles, no greater than about 50 25

g/ hr. Surface-Pat hl ength Pathl ength neasurenents of forned material regions
are to be determ ned by selecting and preparing representatlve sanpl es of

each di stinct M&tﬁmlmm' BS DYy TEATTS of T T Ubbupl v

i mge anal ysi s : ar e set bL S
representative g si%a&;ﬁ regi onesm%ﬁ?ﬂacg\egm%e P 3} bﬁ e "Fl A erH

“ﬁWFP“
regi ons shoul d be avoided [since they| yaBdh Ormé Mzéﬂﬂ /cl n; 9}
both the first and second |regi ons. Thé sarere t ¢ dD re:i(fgi {‘J{‘ﬁand

separated fromthe regionfof interesf. The 35 'rreasured ed;e to| be cut

parallel to a SPHRELddrad® I S @b25" oNgary 98- Al3g rarrEdS tr
of one-hal f inchiisviiey B |" gauge marked" perpendi cu 829 tg ‘F1e ¢T,’m::aswt"’)lél‘w‘

edge”: while attached to tlhe gugfo"mat er bglsgs andotihemgagcur|ad €l Yogady apg 163
renoved fromthe web materfial. Measurenent sgnplies are tHhenlnounted Dnt'o
t he | ong- edge o1 2GniEMD CT{OSTHERE O 85513573 UG-10 1 1 (B822 TEGSAI €UTnag{Ue to
extend slightl|weggpproximately 1 nmm) outward frijomthe slji d¢ cP tdhzm
| ayer of pressupecugensi tilve adhesive is appliied to the dl ags face ejge to

provi de a sui tamrajegaﬂphe

1.1 mil film/NW 0.025" 36.54 10 2669 3 28750 0.093
(Tredegar) *5 :

" 0.030" 89.24 10 2872 3 70225 0.041

" 0.035" 75.33 10 3092 3 59277 0.052
1.2 mil film/NW 0.025" 7.73 10 1381 3 6082 0.227
(Clopay) *6

" 0.030" '23.60 10 1987 3 18570 0.107
1.2 mil 0.025" 7.85 10 2046 3 6176 0.331
Precursor
(Clopay) *7

" 0.030" 12.36 10 2411 3 9729 0.248

" 0.035" 86.72 10 2773 3 68241 0.041




support neans. For highly formed sanple regions it has been found desirable
to gently extend the sanple in its axial direction (w thout inposing
significant force) io sinultaneous to facilitate contact and attachnent of
t he sanpl e t avpb®s28ds de- edge. This all ows i nproved edge i derRGTVYSEHRI46M
during image analysis and avoids possible ,¢runpl ed" edge portions that
require additional interpretation analysis. |Inages of each sanple are to be
obt ai ned as "neasured edge" views taken with the support slide "edge on"
using suitable mcroscopic neasuring 15 neans of sufficient quality and
magni fication. Data is obtained using the follow ng equi pment; Keyence

VH- 6100 (20x Ledbf)1.2/1 deo umdPitchvBldcho-polisied Texmipg Roll | Nt S nade W th a Sony

Vi deo printer Maetiggr aph unj tTXe\injle20 [praverage €| |Avergge |PGgnNNAaderaget N [MVTR/ .
Hew ett Packar OesSdindet |1[P scanner.| | MAGB anal lysMYTRas| onp a NWTR nt gMWVIR Ci
conputer utilizing the soffware N H|Ms®20fkege vier si@n 1) 45. (gpO/day/ Usi ng
this equipnent, a calibratjon inmage |initiallly tpk@R98¥ ka dridm™al el ength
of .500" with .005" increrrent-rrarks to be uskd for™hliprdtion setti ng of
§

t he conputer &e SHe—patait—ALE—Ssarpes—tHa-be- SH-CEEAFE
L Do BPRiad BT, BT | viaa p

P
vi deo-i maged a dgo-1Tmage printed. ? ts g?ez 0381
I mage- scanned at 100 dp| (R56-1evel jgray scale){into a puijtable Mac
i mge-file format—Fmatty—25—each T mage-fTe(imchudy g —catbratijon
file) is anal yzachiwirvNwzi N Mag2d mage 1145 cpiput exsspr ogsdm Akts sanpi.ss
are nmeasur ed WMTrddegarpwshand] | i ne- neasjur ement ool sel ectpd.] Sanples gre
nmeasured on both side-edges ald3¥he | enydths pt®e| r 6336t dedd |Si mIAIB i [{nd.452ke
(thin & constant thickness) sanples fequire pnly one sife-ledge to bsg
measur ed. Lami A&tmd filmidWt hi ck 0@3A%H sajpl 86 ar p1hrpasih?®d pA |30 2B¥ h | 0.547

si de- edges. Leffgers¥xiBasurefrent tracihgs are o pe made hl dng the ful|l gauge
| ength of a cut—sanple I nicases of highly fohned sanpl as. J’Ill| tiplie
(partially ovetlappinc ages Ry be requlred-to 6o s
sanple. In thesB_tdases ',___, aaa b= d=Va st s comopn to both
over | appi ng- i %‘F%B §" témemt i r’agé‘Mﬁgtiﬁ m ngs
to adjoin but no ver | AP (g H20/hr) (g H20/ (g H20/
day/ /m2) day/
m2)
Tredegar 1.2 0.040" 14,07 10 3037 3 11071 0.274
mil film/NW *3
1,1 mil 0.030" 2.89 10 2245 3 2273 0.988
film/NW
(Tredegar) *5
. 0.050" 13.30 10 3243 3 10466 0.310
1.2 mil | 0.030" 5.89 10 1180 3 4632 0.248
film/NW
(Clopay) "6

*1  Pitch of teeth on roll
§ "2 Amountof engagement of teeth rolls

*3  Supplier ID No. X-15918, Tredegar Film Products, Richmond, VA USA (“Film/nw" refers to
film nonwoven laminate)

*4  Supplier ID No. X-11025

“5  Supplier ID No. X-15910

10 "8 Suppiier ID No. P18-3587 x 0.0012, Ciopay Plastic Products, Cincinnati, OH USA
*7 Supplier ID No. P18-3551 x 0.0012



The final determ nation of surface-pathlength for each region is obtained
by averaging the lengths of five (5) separate 1/2" gauge-sanpl es of each
regi on. Each gauge-sanple "surface-pathlength”" is to be the average of both
si de- edge surweaow3es hl engths. 5 Poi sson's Lateral Contract PEFUBY28458 The °
Poi sson's |ateral contraction effect is neaggired on an Instron Mddel 1122,
as available fromlInstron Corporation of Canton, Massachusetts, which is
interfaced to a Gateway 2000 486/ 33Hz conputer avail able from Gat eway 2000
-of N. Sioux Cty, South Dakota, using Test Wrks% software which is
available lo from Sintech, Inc. of Research Triangle Park, North Carolina.

Al'l essential para r of. testing,are input, in.the Test Wr ks%
software for each 'En:[tsr\ : 3@2’? §ﬂﬁ%rt% e%?cfkg%eq EQ%JSB%FF%%!&Y tﬂﬁﬁ 8 °"_€§ examples
conbi nati on of h@AuARNY Adyastages: hFakaxampleethey candrevide jueatbability and soft
measur enent s magigthvikehtertufe Withouk sdfstantlal leakages aPmties, thegthrt Yost Bffectivesto
the di recti on JrapRiackft b ?%éi ¥ B Brmaavierfy A0 Aspes Sn it Spiaror”
with a sharp krwithoudthe peedite foklenties asseparaie peadess. desi gned to cut a -
precise 1" w de sanmpierefefenicesidiearietain ARAincarpdralRUcSaBintby \fefefertr! ' their
attern of the ANSIRed COBOR Po Uortaticea e Tfh BhyPRRST: (ERa o o
20 vari ati ons detemnination aado ¥s availgbility as pEcvanta theoelaimad ioventien. rel ati ve
BErer oo | £ ARG it Chapod A pukfts leibitteld b
very 1 mpor tant B IHBTBEYE PUE e o A Coinah vAaREs Mesitatighs of shaposs, i ant
sanpl e, whi ch dheeeaiwill he suggestad do thaseskilled indhe agivdthott departing fromfits spitity -
include a schengid scofe.t he representative area 25 used for the sanple. In

general, an "aspect ratio" of (2:1) for the actual extended tensile portion
(11:wW) is to be maintained if possible. Five sanples are tested.



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 elongation having one flat surface and an opposing
face from 30 kgPr ot rudes a half round. No slippage shoqkqﬂﬁgwﬂﬁghltted
bet ween t he sanple and the grips. The da stance between the |ines of

gripping force should be 2" as neasured by a steel ruIe heId besi de the

grips. This distance will be referred to from her u

I ength". The sanple is mounted in the grips vvithi m“ﬂﬂm

per pend| CuhRIAT 18 Eh&IMED 16t rection of applied el ongat |com

representative of the overall pattern geonetry should be symretrically

centered between the grips. The crosshead speed is set to 10 in/mn. The
crosshead tovedA softtvweb ezderdidli camprisingna (pherdityr ehfirst segioes randea ailurbh'wmfzo
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cal cul fal r
The wi *ﬁblggp%wrg dg é&ﬁ%‘%ir{%at{]&gpmg HliQ?Longl t udi naVWTR;rg? zg Qt reater thdh =
d

w The o? %H th of the sanple; 12 The | engt h of the sarrpl e under
an appl i ed | ongi tud| naI el ongation; and 11 = The original |ength of the

sanpl e (gaﬂge ! ann ofc:am{\/ﬁaﬁﬁﬁrepﬁ;ﬂ ea@:;}r%ﬁ*@% fiddbA. .@g ﬁ%e@%
ee

I t t t PLCE
:t 0293, l,gﬂo:ls-ihg he llne sp e; atqeagtarg)mﬁs.‘ﬂo ft/min. given el ongatio

3. The web material of Claim 1 wherein the mechanical modification comprises a

localized rupturing of the web material to form microporous holes in the second
regions. :

4, The web material of Claim 1, wherein said web material is a backsheet on a
disposable absorbent article.

5. The web material of Claim 4, wherein said web material is a laminate of two or
more materials. :

6. The web material of Claim 1, wherein the web material has zones of variable
MVTR.

7. A soft web material comprising: a plurality of first regions and a plurality of

second regions being comprised of the same material composition, the first regions

surrounding the second regions and the second regions comprising a plurality of

raised rib-like elements, the web material having been mechanically modified to
5 exhibita MVTR/MWTR of at least about 0.016.



el ongation is the average of five neasurenents. Hysteresis Test The
hysteresis test is used for neasuring the percent set and percent 25 force
rel axation of a material. The tests are perforned on an Instron Mdel 1122,

avai |l abl e frogbl g,gisggn Corporation of Canton, Mass. which i spiiigsfaend to
a Gateway 200 Z? 133Hz computer avail aale from Gateway 2000 of N. Sioux

City, South Dakota 57049, using TestWrks96 softwa | j vai | abl e
from Sintech, Inc. of Research Triangle Park, Nortm,]!mmw"éﬁ H Al
essential 30 paraneters needed for testing are Inpat ¢n rksa
software for each test (i.e. Crosshead Speed, Maxi mum percent el ongation

Poi nt d Hold Jj . .d .1 ecti dat | ysis. and

o aphi g afe doihs abimatere SECIaD: b reln i mrehanie maTfrEB sdroapet i s

test are 1'bnvingdaatia lifie speed afiatieastabbundy Gfiminof 35 the sanple cut

parallel to the direction of maxi mumextensibility of the sanple. 24 The
I houl d b ith h to.knif i tab) h

SutLing dedh ce AdBtRdar ethantig biastuatiy of avablmalarial epmprRBbAe Siahs ol

than one dimestanizally modifyimgatheovel Mmateérial mt adinead peethoidtdeastahdul 376 ft/eiren

paral | el ! QuerohISEiNizal njptufthg 8 iHeREb att@ﬁ%”&;gémtbéﬁ?rog&??ﬁﬂ@\%g i Bebidabe

cut so that an area representative o era
pattern of r?ﬂl‘@"ﬂ@fmen‘gﬁbF%é? ‘is represented. There will be cases (due to
variations in either the size of the defornmed portion or the relative

geometries t"l‘ﬁefﬂnéﬁ{odad}ckﬁ%ﬁﬁ@ﬂhé A ﬂileﬁ%vebﬂn%irnﬁi‘ekﬁib# h'MWR”@P&Sléﬁéty
to cut either Iar‘?er or amarﬁrd@ es than is suggg;te erein. In this
case, it i Pbeut )09 gfBYe4Ars and A PoPR} arpater thap akawt 109 9Meport ed) the
size of the sanple, which area of the deforned region it was taken

11. The method of Claim 9 wherein the web material exhibits a MVTR/MWTR.

of at ieast about 0.016.



fromand 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 material are tested at
each percent vwah oyrgadsi on. 15 The grips of the Instron carrsusyt2zabe air
actuated grips designed to concentrate the entire gripping force along a
single line perpendicular to the direct;ﬁ?-zf testing stress having one
flat surface and an opposi ng face from ch protrudes a half round to
m ni m ze slippage of the sanple. The distance between the |ines of gripping
force should be 2" as neasured by a steel rule held 20 beside the grips.
This distance will be referred to from hereon as the "gauge |ength". The
sanple is nounted in the grips with its long axis perpendicular to the
direction of applied percent elongation. The crosshead speed is set to 10
in/fmn. The crosshead noves to the specified maxi num percent el ongation and
hol ds the sanple at this percent el onga@d®n for 30 seconds. After the _
thirty 25 seconds the crosshead returns\io its original position (0%
el ongation) and remains in +88& position for 60 secgn@g. The crosshead then
returns to the maxi mfm per cent elongdtion as s used in the first
cycle, holds for thi then again réturns to zero. A graph of
two cycles is g ent force relaxation is 30 determped by
the first cycle: Forge at
sec. hold x 100 = % Force Force at
Rel axation The percent set |i s
| e of the second cycle 35 where the
tion. The average percent force 25

N — /

Max. % el ongat
Maxi mum % el onpatfi on (cycle 1)

t he percent el pngation of the sa
sanple starts fo |resist the elon

FIG. 1
( PRIOR ART )
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rel axation and percent set for three sanples is reported for each maxi num
percent el ongation value tested. Tensile Test The tensile test is used for
measuring force versus percent elongation 5 properties and percent

avai l abl e st 6dmaeds @ material . The tests are perforned on @AahddShies
Model 1122, available fromlnstron Corporation of Canton, Mass. which is
interfaced to a Gateway 2000 486133Hz cggz er available from Gateway 2000
of N. Sioux City, South Dakota , using tMorks% software which is
avai l able from Sintech, Inc. of Research Triangle Park, North Carolina. io
Al'l essential paraneters needed for testing are input in the Test Wrks%O
software for each test. Also, all data coIIectlon data anal ysis and

graphi ng are done using 4ge Test WrksTm sof t wa A4The s | es used for this
test are 1" wide x 4" lokg with the |ong aX|s of t he sa e cut parallel to’
the direction of maxinu H]biLLh% i ; The sanpl e shoul d
be cut with a sharp exacf o K % 'Eﬁ:‘r’é uifaﬁﬁﬂwl« p cdutting device
design to cut a precise fI" i '“@-sh@ﬁé '“thgfq' nbre than one

direction of extensibility = S=idtehiibe-—abnul)d be taken

parall el to represenygt 44 Kg §§<yﬁk()6h2> sanpl e shoul d be
cut so that an area repres W e overall pattern

of the deforned region 20 i\gmn
variations in eggher the siZdmok the deforned porplmw or the relative
geonetries of regiond and |4 i Nwhich it will ,be Wiitesspgy to cut either
| arger or smaller sanples t ﬁﬁ i S juggested hereln mﬁ] this case, it is

very inportant to note (alo -mMAth ? y data reportem? the size of the
sanpl e, which area of t[Je egion it ivas t aktn from and preferably

epresented. There mmkm be cases (due to

25 include a schematic of t \ ntatlvq area {4ed for the sanple.
Three sanpl es of a gi v€8-radt |aluar sted.: The gligips of the Instron
consist of air actuated grig d¢sw o] concentrabﬁ the entire gripping
force along a single |line peat ; to the it

nmn ! v i
Ay
s ;. . nin
.

b}
e/

4
. .

Fig. 2
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direction of testing stress having one flat surface and an opposing face
from30 which protrudes a half round to mnimze slippage of the sanple.
The di stance between the lines of gripping force should be 2" as neasured
by a steel ruveodrslssk beside the grips. This distance will|l bepegi®nsfag t O
from hereon as the "gauge length". The sanple is nmounted in the grips with
its long axis perpendicular to the dlre%%/ﬁ? of applied percent elongation
The crosshead speed is set to 10 M/ m n. The crosshead el ongates the
sanple until the sanple breaks at which point the crosshead stops and
returns to its original position (O % elongation). The percent avail able
stretch is the point at which there is an inflection in the force -

el ongati on curve, beyond which point there is a rapid increase in the 5
anount of force required to elongate the saEpIe further. The average of the
percent avail able stretch for three sanpfés~is recorded. EXAVPLES The
fol |l owi ng exanpl es further describe and denonstrate the preferred 1o
enbodi ments within the scope of the pr'sb inv-;aion. The exanpl es are
given solely for the purposes of illysts b and are not to be construed
as limtations of the prggegy_inve 10§ - B any iations_thereof are
possi bl e wi thout departing from eOp Theemat-&fial s of the
present invention are suitably whde R \n the 15 thhod of
Maki ng section of this i pri WhElk exanpl es illustrate |ine
speed of about 7%y, BE-mn. 'EEE

71
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27 Table 1.1 30 Pitch Texturing Roll *1 Materi al TXB (in)
n =

Aver age Aver age n Average | MWTR/ Description
MATR WTR = MMR | MMR (g H20/ hr) (g H20dayl (g
H20day!l /nR)woogs32ée8 NM2) Tredegarl. 2 0. 025" 1 7.16 PCTAB9723499880
7 5633 0.511 m!| film NW*3 0.030" 28. 591 10 3656 5
22497 0.163 1.2 mi| M 0. 025" 4 7&3 73 i 2822 5 10801
0. 261 Wave Precursor (Tredegar) *4 1.1 n‘ film NW 0 025" 36.54 10
2669 3 28750 0.093 (Tredegar) *5 0.030" 89. 241 10 2872
3 70225 0.041 0.035" 75.33 10 3092 3 59277 0.052 1.2
ml film NW 0.025" 7.73 10 1381 3 6082 0. 227 (d opay)
*6 0.030" 23. 60 10 1987 3 18570 0.107 1.2 m/
0. 025" 7.85 110 2046 3 6176 0.331 Precursor (C opay) *7
0. 030" 12.36 '10 2411 3 9729 0.248 0.035" 86.72 110
2773 3 682445000 0041 _

- 710

-

é BASE WEB

L 37500 1

RSy

Q

g FORMED WEB

W

= f-mem==-==— AVAILABLE STRETCH---====n===--
/'7200
N\-STAG g
000 - £l
000 75.00 10000

% Elongation

Fig. 4
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Table 1.2 30 Pitch El ectro-polished Texturing Roll Materi al

TXB (in) *2 Aver age n = Average n = Aver age MWTR/ Descri ption
MATR WTR MATR MATR (g H20/ hr) (g

(g H20/ day/ HROhsizasss m2) /n2) Tredegar 1.2 ml OpcrAl%97/23459

12. 10 10 3345 3 9522 0.351 filmMNW*3 1.1 m| filmNW
0. 025" 1.87 10 2365 3 /7 1473 1. 608 (Tredegar) *5
0.035" 9.45 10 3361 3 74é 0.452 1.2 m| filnVNW

0. 025" 3. 66 10 1575 3 2880 0. 547 (O opay) *6
Table 1.3 40 Pitch Texturing Roll WMaterial TXB (in) *2 Aver age n
= Aver age n Aver age MWTR/ Descri ption MMR
WTR MATR MATR (g H201hr) (g H20/ (g
H20/ day/ [ nR) day/ nR) Tredegar 1.2 0. 040" 14. 07 10
3037 3 11071 0.274 m| fi !_jiLN\N*S 1,1 ml 0. 030"

2. 89 10 2245 3 2273 0.988 film NW (Tredegar) '5
0. 050" 13. 30 10 3243 10466 0.310 1.2 m

0. 030" 5. 89 10 0.248 film NW-

(G opay) '6_
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"1l Pitch of teeth on roll 5 *2 Anount of engagenent of teeth rolls *3
Supplier 1D No. X-15918, Tredegar Film Products, Ri chnond, VA USA
("Filmnw' refers to filmnonwven |amnate) *4 Supplier ID No. X-1 1025 *5
Supplier ID Nwo9¥3268910 10 '6 Supplier ID No. P18-3587 x OpBPiidershfapay
Plastic Products, Cncinnati, OH USA "7 Supplier ID No. P18S3551 x 0.0012
The enbodi nents di scl osed and represent eé 8y7the previ ous exanpl es have
many advant ages. For exanple, they can pFoVi'de breathability and soft
cloth-like texture without substantial |eakage. Further, they are cost
effective to s manufacture as they are rendered breathable by full speed
on-line activation without the need to hot tenter as separate proggss. All
references cited ' i i i tgir
entireties. Citation of any reference is not an adm ssion regarldihg any
deternmination as [to its availability as prior art to the clained invention.

10 It is understood that the exanples and enbodi nents descri bed
herein are for iljustrative purposes only and that various nodifjcations or
changes in light {thereof will be suggested to those skilled in the. art
W t hout departing fromits spirit and scope. WHAT IS CLAIMED | S: 1. A

soft web material| conprising: a plurality of first regions and a| plurality
of

I'ig. 6

&

55.00
% Elongation
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second regions being conprised of the same material conposition, the first
regi ons surrounding the second regions and the second regions conprising a
plurality of raised rib-like elenments, the web nmaterial having been

mechani cal | y woodeed to s exhibit a MWTR of at | east -aboutpchisoabiigd 24
hrs and a MMR of not greater than about 100 g/ hr. 2. The web material of
Claim1l wherein the nmechanical nodifi cat7'¥n-gi s perforned on-line at a |line
speed of at |east about 370 ft/mn. 3. he web material of Claiml
wherein the mechani cal nodification conprises a |ocalized rupturing of the
web material to form m croporous holes in the second regions. 4. The web
material of Claim1l, wherein said web material is a backsheet on a

di sposabl e absorbent article. 5. The web material of Caim4, wherein
said web material is a lam nate of two or nore nmaterials. 6. The web
material of Claim1l, wherein the web material has zones of variable WTR
7. A soft web material conprising: a plurality of first regions and a
plurality of second regions being conprised of the gzt eri al
conposition, the first regions surrounding the gégond Tegi ons and the
second regions conprising a plurality of raisg | i ke el ements, the web
mat eri al havi ng been nechanically nodified Nyl
| east about 0.016. 8. The web nif/eyik

mechani cal nodification is perforned on,
about 370 ft/mn. 9. A et hod for enfg
('

mat eri al conprising the gb@ s of nec :'Af*
a line speed of at |least a gﬁ?\é?O f’ru ’

at

Fig. 7
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whem@iel? | ocal i zed rupturing)
in selected regions of the\
the web material exhibits a MVTR of at |

MAMR of not gr CET t han abworL> RIE-LE

the web material exhibits a MWIR . MMKE. 0
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