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

When the 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, uniess the web material is extended beyond the point of
yielding. The web material is able to undergo multiple cycles of applied
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
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-like elements
to geometrically deform in a direction substantially perpendicular to the first or
major axis 768 of the rib-like elements, while requiring substantially molecular-
level deformation to extend in a direction substantially parallel to the first axis of
the rib-like elements.

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
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coverage of the web material by the first region, the hlghe 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-
pathiength of the second region. The surface-pathlength of the second region is
determined at least in part by the rib-like element spacmg, rib-like element

25 frequency and depth of formation of the rib-like e!ements as measured
perpendicular to the plane of the web material. In general, the greater the
surface-pathlength of the second region the greater the pvailable stretch of the
web material.

in addition to the aforementioned elastic-like properties, a plastic film 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 also 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.
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pressure to form the web of the present invention.

Roll 402 includes toothed regions 407 and grooved regions 408. Within
toothed regions 407 of roll 402 there are a plurality of| teeth 404. Roil 401
inciudes 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 roll 402,
(which comprise teeth 404), and teeth 403 of roll 401 jare incrementally and

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

The method of formation can be accomplished as follows. A roll of
untextured material is placed on a web tension contro] 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 t 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 ft/min, in a direction that constitutes an in-running nip. The

35  texturing rolls may be provided in various confi guratlonyla. For example, pitch
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synthetlc knit, nonwoven, apertured film, macrgscopically expanded
three-dimensional formed film, absorbent or fibrous absprbent material, foam,
filled 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 following 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
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unstrained sample length of one-half inch is to be "gauge marked" perpendicular
to the "measured edge": while attached to the web material, and then accurately
cut and removed from the web material.
Measurement samples are then mounted onto the long-edge of a
microscopic glass slide. The "measured edge" |is to extend slightly
(approximately 1 mm) outward from the slide edge. A|thin layer of pressure-
sensitive adhesive is applied to the glass face-edge to prpvide a suitable sample
support means. For highly formed sample regions it has peen found desirable to
gently extend the sample in its axial direction (without imposing significant force)
simultaneous to facilitate contact and attachment of the sample to the slide-edge.
This allows improved edge identification during image analysis and avoids
possible "crumpled" edge portions that require additional interpretation analysis.
Images of each sample are to be obtained as "measured edge“ views
taken with the support slide "edge on" using suitable microscopic measuring
means of sufficient quality and magnification. Data |is obtained using the
following equipment; Keyence VH-6100 (20x Lens) videqg unit, with video-image
prints made with a Sony Video printer Mavigraph unit. Video prints were image-
scanned with a Hewlett Packard ScanJet |IP scanner. image analysis was on a
Macintosh 1ICi computer utilizing the software NiH MAC Image version 1.45.
Using this equipment, a calibration image initiaily taken of a grid scale
length of .500" with .005" increment-marks to be used for calibration setting of
the computer image analysis program. All samples to be measured are then
video-imaged and video-image printed. Next, all video-prints are image-scanned
at 100 dpi (256-level gray scale) into a suitable Mac image-file format. Finally,
each image-file (including calibration file) is analyzed utilizing Mac Image 1.45
computer 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 sa ples are measured on
both side-edges. Length measurement tracings are 10 e 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 common to both overlapping-images
and utilize as "markers" to permit image length readings ta adjoin but not overiap.
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The final determination of surface-pathlength for e

Each gauge-sample "surface-pathlength” is to be the av
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ach region is obtained

rage of both side-edge

by averaging the lengths of five (5) separate 1/2" gaugeqamples of each region.

surface-pathlengths.
Poisson's Lateral Contraction Effect

The Poisson's lateral contraction effect is measur
1122, as available from instron Corporation of Canton,
interfaced to a Gateway 2000 486/33Hz computer availa
of N. Sioux City, South Dakota, using Test Works%. so

d on an Instron Model
assachusetts, which is
le from Gateway 2000
are which is available

from Sintech, Inc. of Research Triangle Park, North Carolina. All essential
parameters needed for testing are input in the TestWorks%o. software for each
test. Data collection is accomplished through a combination of manual sample
width measurements, and elongation measurements made within TestWorks%o.
The samples used for this test are 1" wide x 4" long with the long axis of
the sample cut parallel to the direction of the first region of the sample. The
sample should be cut with a sharp knife or suitably sharp c¢utting device designed
to cut a precise 1" wide sample. It is important that a "representative sample"
should be cut so that an area representative of the S)meetry of the overall
pattern of the deformed region is represented. There wm 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
samples than is suggested herein. In this case, itis very i
with any data reported) the size of the sample, which area

ither larger or smaller
portant to note (aiong
of the deformed region

it was taken from and preferably include a schematic of the representative area

used for the sample. In general, an "aspect ratio" of (2:1)
tensile portion (11:w1) is to be maintained if possible. Five

concentrate the entire gripping force along a single lin

for the actual extended
samples are tested.

perpendicular to the

The grips of the Instron consist of air actuat;d grips designed to

direction of testing elongation having one flat surface and
which protrudes a half round. No slippage should be
sample and the grips. The distance between the lines g
be 2" as measured by a steel rule held beside the grips
referred to from here on as the "gauge length".

The sample is mounted in the grips with its long a»
direction of applied elongation. An area representative

an opposing face from
permitted between the
f gripping force should

This distance will be

tis perpendicular to the
of the overall pattern
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geometry should be symmetrically centered between the
speed s set to 10 in/min. The crosshead moves f{
(measurements are made at both 20 and 60% elongati
sample at its narrowest point (w2) is measured to the nea
rule.

The elongation in the direction of applied extensj
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grips. The crosshead
o the specified strain
pn). The width of the
rest 0.02" using a steel
jon is recorded to the

nearest 0.02" on the TestWorks software. The Poisso
Effect (PLCE) is calculated using the foliowing formula:

h's Lateral Contraction

PLCE = |w2-wi]
wi
12 - 11
11
w2 = The width of the sample under an
elongation;
w1 = The original width of the sample;
I2 = The length of the sample under an
elongation; and

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

10

where applied longitudinal

15

?pplied longitudinal

20 Measurements are made at both 20 and 60%

different samples for each given elongation. The PLGC

elongation is the average of five measurements.
Hysteresis Test

The hysteresis test is used for measuring the pqrcent set and percent

elongation using five
E at a given 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 Gatgway 2000 of N. Sioux
City, South Dakota 57049, using TestWorks%o software which is available from
Sintech, Inc. of Research Triangle Park, North Carolinal 27709. All essential
parameters needed for testing are input in the TestWorks%o 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

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

30

35
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The sample should be cut with a sharp exacto knife ¢
cutting device design to cut a precise 1" wide sample. (If
direction of elongation of the material, samples shou
representative directions of elongation). The sample sh
area representative of the symmetry of the overall pattern
is represented. There will be cases (due to variations in either the size of the
deformed portion or the relative geometries of the first and second regions) in
which it will be necessary to cut either larger or smaller samples than is
suggested herein. In this case, it is very important to nate (along with any data
reported) the size of the sample, which area of the deformed region it was taken
from and preferably include a schematic of the representative area used for the
sample. Three separate tests at 20, 60 and 100% strain| are typically measured
for each material. Three samples of a given material are|tested at each percent
elongation.

The grips of the Instron consist of air actuated grips designed to
concentrate the entire gripping force along a single line perpendicular to the
direction of testing stress having one flat surface and an opposing face from
which protrudes a half round to minimize slippage of the|sample. The distance
between the lines of 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
in/min. The crosshead moves to the specified maximum percent eiongation and
holds the sample at this percent elongation for 30 segonds. After the thirty
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 perc

)r some suitably sharp
there is more than one
d be taken parallel to
ould be cut so that an
of the deformed region
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nt force relaxation is
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determined by the following calculation of the force data fr

Force at Max. % elongation - Force after 30 sec. hold x 1
Force at Maximum % elongation (cycle 1)

The percent set is the percent elongation of the samp
where the sample starts to resist the elongation. The

om the first cycle:

00 = % Force
Relaxation

e of the second cycle

average percent force
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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

5 properties and percent available stretch of a material. The tests are performed

on an Instron Model 1122, available from Instron Corpor'ation of Canton, Mass.

which is interfaced to a Gateway 2000 486/33Hz computer available from

Gateway 2000 of N. Sioux City, South Dakota , using TestWorks%o software

which is available from Sintech, Inc. of Research Triangle Park, North Carolina.

10 All essential parameters needed for testing are input in the TestWorks%. software

for each test. Also, all data collection, data analysis and graphing are done
using the TestWorks™ software.

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, sampies shouti be taken parallel to
representative direction of elongation). The sample should be cut so that an
area representative of the symmetry of the overall patten{ 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 \lor 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
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a rapid increase in the
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EXAMPLES

The following examples further describe and demonstrate the preferred

10 embodiments within the scope of the present invention.

The examples are given

solely for the purposes of illustration, and are not to be copstrued 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
15 Method of Making section of this description. The follo
line speed of about 750 ft/min.
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The embodiments disciosed and represented by|the previous exampies
have many advantages. For example, they can provide breathability and soft
cloth-like texture without substantial leakage. Further, they are cost effective to

s manufacture as they are rendered breathable by full
without the need to hot tenter as separate process.

speed on-line activation

entireties.  Citation of any reference is not an admission regarding any

All references cited herein are incorporated here[n by reference in their

determination as to its availability as prior art to the claim
10 It is understood that the examples and embodime
for illustrative purposes only and that various modificat

d invention.
nts described herein are
ons or changes in light

thereof will be suggested to those skilled in the art without departing from its spirit

and scope.
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