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limited conformity to a wearer’s body in response to body movements (e.g. sitting, standing, and
walking), due to the relative anatomic dimensional changes (which can, in some instances, be up
20  to 50%) in the buttocks and abdominal region caused by these movements. This conformity
problem is further exacerbated because one diaper typically must fit many wearers of various
shapes and sizes in a single product size.
The challenge of conformity further resides in the fact that the dimensions of the smallest
and biggest wearers within a given product size range can be markedly different. For instance, in
25  the case of wearers, the waist circumference at the navel can vary by 80 mm within a size range.
Also, the navel-to-back distance, which is the distance from the navel, around the crotch, and to a
point on the back of the wearer that is in the same horizontal plane as the navel, can vary by
about 80 mm from the smallest to the largest wearers in this same size range.
One solution to the above-stated problems is to provide elastomeric nonwoven-film
30 laminate (e.g., some combination of a nonwoven with an elastomeric film) that may be used as
an outer cover. But providing such a laminate is no trivial task, especially if one attempts to do

so economically. TFirst, for the sake of process simplicity and cost efficiency, there is a desire to

use a minimum of processing or handling steps to produce the laminate. Thus, different surfaces
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20  properties.

Fourth, because laminates are often manufactured at a site different from the location
where the laminate will be converted into a finished absorbent article, there may be a need to
build a base laminate that includes a skin layer that may enable the base laminate to be wound
and unwound after prolonged storage conditions without blocking.

25 Fifth, it may be desirable to select an activatable nonwoven, a tie layer, or the
combination of both that can dissipate energy and avoid unwanted concentration of stresses in the
film during mechanical activation of the laminate. That is, when using an inelastic nonwoven in
combination with an elastic film, the need to activate the laminate will exist. Activation is,
however, demanding for the elastic film, and can cause damage to the laminate film (e.g.,

30 formation of unwanted holes in the film), thus creating undesirable laminate properties.
Therefore, use of a tie layer may offer the additional advantage of dissipating the energy of the
activation process such that the integrity of the elastic film and appearance of the nonwoven is

better maintained (i.e., a tie layer that acts as a buffer).



Therefore, use of a tie layer may offer the additional advantage of
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extrusion coating. And, the first outer layer may comprise an amount of draw down polymer
greater than about 45 wt%.

20 Further, the outer cover may be elastic to at least about 50% engineering strain. The
nonwoven may have high chemical affinity for the first outer layer. The first outer layer may
have a low chemical affinity for the core layer.

The extrusion bonded laminate may be activated. The first and second outer layers may
have a fusion index from about 10% to about 40%. The first and second outer layers may be

25  selected from the group consisting of ethylene copolymer, propylene copolymer, and mixtures
thereof.

The nonwoven may be activatable and may be selected from the group consisting of
polypropylene, polyethylene, and combinations thereof.
The nonwoven may comprise bicomponent fibers, the fibers comprising a core and a

30  sheath. The sheath may comprise polyethylene and the core comprises polypropylene. The
polyethylene may have a fusion index from about 50% to about 75%. The polypropylene may

have a fusion index greater than about 50%.



sheath. The sheath may conprise pol yethyl ene and the core conpri ses
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spunbond meltblown meltblown spunbond, unbonded nonwoven, and combinations thereof.
When the EBL is activated, the laminate bond strength may be from about 1.0 to about
20 1.5 N/cm or from about 2.1 to about 3.5 N/cm, as measured by the Tensile Test (Mode II).
An exterior surface of the second outer layer may have a blocking force of less than 0.4
N/cm. The EBL may be adhesive free. The elastomeric film may have a basis weight from
about 20 to about 40 gsm. The elastomeric film may comprise at least about 50%, by weight, of
a polyolefinic elastomer.
25 Further, the elastomeric film may comprise at least one olefin-based elastomeric polymer
and at least one draw down polymer, wherein the elastomeric film has a permanent set of no
more than about 15% as measured by the Two-Cycle Hysteresis Test Method using 100%
maximum engineering strain. More particularly, the first and second outer layers of the
elastomeric film may comprise at least one olefin-based elastomeric polymer and at least one first
30  draw down polymer; and the core layer of the elastomeric film may comprise at least one
elastomeric polymer and at least one second draw down polymer, wherein the elastomeric film
has a permanent set of no more than about 15% as measured by the Two-Cycle Hysteresis Test

Method using 100% maximum engineering strain.



el astoneric filmmy conprise at | east one ol efin-based el astoneric pol yner
and at | east one first draw down polyner; and the core |ayer of the
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force at break may be determined (see Test Methods).

While the specification concludes with claims particularly pointing out and distinctly
claiming the subject matter that is regarded as the present invention, it is believed that the
invention will be more fully understood from the following description taken in conjunction with

20  the accompanying drawings. Some of the figures may have been simplified by the omission of
selected elements for the purpose of more clearly showing other elements. Such omissions of
elements in some figures are not necessarily indicative of the presence or absence of particular
elements in any of the exemplary embodiments, except as may be explicitly delineated in the
corresponding written description. None of the drawings are necessarily to scale.

25

DETAILED DESCRIPTION OF THE INVENTION

DEFINITIONS

As used herein, the following terms shall have the meaning specified thereafter:

“Absorbent article” refers to devices which absorb and contain body exudates and, more

30  specifically, refers to devices which are placed against or in proximity to the body of the wearer
to absorb and contain the various exudates discharged from the body. Exemplary absorbent
articles include diapers, training pants, pull-on pant-type diapers (i.e., a diaper having a pre-

formed waist opening and leg openings such as illustrated in U.S. Patent No. 6,120,487),



"Absorbent article" refers to devices which absorb and contain body
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20  other material with sufficient force and for a sufficient duration of time, that the adhesive can wet

out or spread on each material to join them together (see definition of "tackifier" below).
“Adhesive-free” refers to a laminate where an adhesive is not used to bond the
elastomeric member (e.g., elastomeric film) to the nonwoven or nonwovens, and therefore an
adhesive is not part of the final laminate structure.
25 “Adhesively bonded” or “adhesively laminated” refers to a laminate wherein an adhesive
is used to bond an elastomeric member (e.g., elastomeric film) to a nonwoven(s).

“Bicomponent fiber” refers to fibers or filaments consisting of material of two different
compositions arranged across the cross-section of the fiber or filament. Fach composition is
typically delivered by a separate extruder to a spin pack designed to arrange the compositions

30  into arrangements such as sheath-core, side-by-side, segmented pie and islands-in-the-sea. The
mutual arrangement of different compositions can be beneficial in tailoring the chemical affinity

between a film and a nonwoven in a laminate.
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Difference in
Degree of Solubility Parameter
Chemical Affinity (MPa”0.5)
low 2.5 or greater
intermediate 1.5-2.49
high 0-1.49
20
For example, polyethylene (“PE”) at 16.0 MPa”0.5 and polypropylene (“PP”) at 18.8
MPa™0.5 have a difference of 2.8 MPa™0.5 and therefore exhibit a low degree of chemical
affinity. The method use to determine the solubility parameter of a polymer is described by
Robert Hayes in the “Journal of Applied Polymer Science,” volume 5, pages 318-321, 1961.
25 “Compositionally identical” refers to compositions that have such close resemblance as

to be essentially the same (e.g., two layers of a multi-layer film having nominally the same
ingredients in the same proportions (such as the A layers in an ABA co-extruded film)).
“Crystallization rate” refers to the kinetics of crystal nucleation and growth from a

polymer melt, as it is cooled in, and following, an extrusion lamination process. Crystallization
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20  intermingled, entangled fibrous region between the two groups. When a polymeric layer (for
example a film), is disposed on a surface (for example a group or layer of fibers), the polymeric
layer can be laminated to or printed on the surface.
“Elastic” and “elastomeric” are synonymous and refer to any material that upon
application of a tensile force, can stretch to an elongated length of at least 10% engineering
25  strain, without rupture or breakage. Further, upon release of the applied force, the material may
recover at least 40% of its elongation within one minute at 22°C. Dor example, a material that
has an initial length of 100 mm can extend at least to 110 mm, and upon removal of the force
would retract to a length of 106 mm or less.
"Engineering strain" is the change in length of a specimen (in the direction of applied
30  stress or strain) divided by the specimen's original length (William D. Callister Jr., "Materials
Science and Engineering: An Introduction”, 1985, John Wiley & Sons, Inc. New York,

Chichester, Brisbane, Toronto, Singapore). To calculate percent engineering strain, the

engineering strain is multiplied by 100.
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20  the elastomeric extrudate may be a coextruded multilayer film with one or more outer layers
comprising the same or different composition as a core layer of the film.

“Extrusion lamination” or “extrusion coating” refers to processes by which a film of
molten polymer is extruded onto a solid substrate (e.g., a nonwoven), in order to coat the
substrate with the molten polymer film to bond the substrate and film together.

25 “Joined” refers to configurations whereby an element is directly secured to another
element by affixing the element directly to the other element and to configurations whereby an
element is indirectly secured to another element by affixing the element to intermediate
member(s) which in turn are affixed to the other element. Materials may be joined by one or
more bonding processes including adhesive bonding, thermal welding, solvent welding,

30  ultrasonic bonding, extrusion bonding, and combinations thereof.

“Liquid-permeable” (or “liquid-pervious”) and “liquid-impermeable” (or “liquid-
impervious”) refer to the penetrability of materials in the context of the intended usage of

disposable absorbent articles. Specifically, “liquid permeable” refers to a layer or a layered
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20  body. In some embodiments it may prevent the excreta and/or exudates contained therein from
soiling garments or other articles which may contact the diaper, such as bedsheets and clothing.
In these embodiments, the outer cover may be impervious to liquids. In other embodiments, the

outer cover may be liquid pervious. Outer covers of the present invention may comprise an EBL.
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“Pant,” “training pant,” “pre-closed diaper,” “pre-fastened diaper,” “pull-on diaper,” and

25  “pant-like garment” as used herein, refer to disposable garments having a waist opening and leg
openings designed for infant, children, or adult wearers. A pant can be configured such that the
pant has a closed waist and leg openings prior to being donned on the wearer, or the pant can be
configured such that the waist is closed and the leg openings formed while on the wearer. A pant
may be preformed by any suitable technique including, but not limited to, joining together

30  portions of the article using refastenable and/or non-refastenable bonds (e.g., seam, weld,
adhesive, cohesive bond, fastener, etc.). A pant may be preformed anywhere along the
circumference of the article (e.g., side fastened, front waist fastened, rear waist fastened).

Examples of suitable pants are disclosed in U.S. Patent No. 5,246,433; U.S. Patent No.
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panels that may be used in the present invention are described and illustrated in EP 1150833
20  (referenced as ear panels).

“Skin layer” refers to an outer layer of a coextruded, multilayer film that acts as an outer
surface of the film during its production and subsequent processing.

“Tackifier” refers to an adhesive component with a glass transition temperature in the
range from about 70°C to about 150°C that decreases the melt viscosity of a rubbery polymer and

25  increases the rubbery polymer’s glass transition temperature and decreases the rubbery polymer’s
entanglement density.

“Tie layer” refers to a layer of a coextruded, multilayer film that acts as an intermediary
between a core layer of the film and another material, such that the laminate strength between the
core layer and the other material is improved (increased or decreased). The tie layer’s

30 composition can be adjusted to modify or optimize the chemical and physical interactions
between film and nonwoven. Tie layers of the present invention do not contain more than 2% of

a tackifier resin, and are substantially continuous over the entire surface of the coextruded film.
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joined to a film via a tie layer in combination with one or more adhesives (which may be referred
20  to as “adhesive assist”). Adhesives 1 and 2 may be compositionally identical or may different.

Further, adhesives 1 and 2 may be applied by the same or different means (e.g., adhesive 1 may

be slot coated while adhesive 2 may be sprayed). Figs. 7 and 8 illustrate additional embodiments

of the EBLs useful in absorbent articles of the present as described above.

25 ELASTOMERIC FILMS OF THE PRESENT INVENTION
One or more layers of the elastomeric film (illustrated as layers Al, B, and A2 in Fig. 1)
may provide the desired amount of extension and recovery forces during use of the laminate. As
mentioned above, the elastomeric film may comprise one or more film layers. Many suitable
elastic materials that may be used for one or more layers of the elastomeric film include synthetic
30  or natural rubbers (e.g., crosslinked polyisoprene, polybutadiene and their saturated versions
(after hydrogenation), and polyisobutylene), thermoplastic elastomers based on multi-block

copolymers, such as those comprising copolymerized rubber elastomeric blocks with polystyrene
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20  elastomer (POE). Examples of POEs include olefin block copolymers (OBCs) which are
elastomeric copolymers of polyethylene, sold under the trade name INFUSE™ by The Dow
Chemical Company of Midland, Michigan. Other examples of POEs include copolymers of
polypropylene and polyethylene, sold under the trade name VISTAMAXX® by ExxonMobil
Chemical Company of Houston, Texas and/or VERSIFY by Dow Chemical, Midland, MI.

25 For the elastomeric film, other polymers may be blended into the compositions to
enhance desired properties. or example, a linear low-density polyethylene may be added to the
film composition to lower the viscosity of the polymer melt and enhance the processability of the
extruded film. High-density polyethylene may be added to prevent age-related degradation of the
other polymers. Polypropylene has been found to improve the robustness of the elastomer and

30  improve the films’ resistance to pinholing and tearing. Additionally, polypropylene-based

thermoplastic elastomer reactor blends (e.g., ADFLEX, available from LyondellBasell Industries,
Laporte, TX) may be used to increase the toughness the film, as disclosed in WO 2007/146149.
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al phaool ehdlm)ind propylpervatiedoiviéel tdieonbaekanethyBut babhighe lapab-oren) ¢ RCP
materi al Slnc%l;peora?tg 1In|toat flz bacﬁgodneer S;[nta%le elastomeric RCP materials are available under the
names VISTAMAXX and VERSIFY as mentioned above.
In another embodiment, the inventive elastomeric film may comprise multiple layers.
Further, the elastomeric film may comprise a coextruded multilayer film with an ABA-type
25  construction. The two A layers may comprise the same composition, and form the outer layers of
the film, which may also be referred to as the ‘skin,” ‘surface,” or ‘tie’ layers. In the present
invention, the skin layer may be compositionally identical to the tie layer. The B layer, which
forms the ‘core’ or ‘central’ layer, may be compositionally identical to the A layers, or the B
layer may comprise a composition other than the A layers. Fach layer of a multilayer
30  elastomeric film may comprise elastomeric polymers, or the layers may comprise either

elastomeric or thermoplastic non-elastomeric polymers, either singly or in combination, in each

layer.
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20  especially thin films of the present invention. In another embodiment, the B layer, or core layer
of the multilayer film, may be a thermoplastic polyolefin, such as the elastomeric polypropylenes
mentioned above, the olefin block copolymers of predominantly ethylene monomers mentioned
above, the polypropylene-based thermoplastic elastomer reactor blends mentioned above, and
combinations thereof.

25 In addition to the elastomeric polymer in the core layer, other polymeric components may
be added to the core layer composition to improve the properties of the film. For example, a
linear low-density polyethylene may be added to the film composition to lower the viscosity of
the polymer melt and enhance the processability of the extruded film. High-density polyethylene
may be added to prevent age-related degradation of the other polymers. High-impact polystyrene

30  (HIPS) has been found to control the film modulus, improve the toughness of the film, and
reduce the overall cost of the elastomeric material.

In the present invention, homopolymer polypropylene (hPP) may be blended into the core

layer composition to improve processability. hPP is a form of polypropylene which is highly



of the multilayer film may be a thernoplastic polyolefin, such as the

el astoneri ¢ pol ypropyl enes nenti oned above, the ol efin block copol yners of
pr edom nawmol2g1088m380ene nononers nenti oned above, the polrgpruspyansshased

t her nopl astic el astoner reactor blends nentioned above, and conbi nations
thereof. In addition to the elastoneric polynmer in the core |ayer, other

pol ynmeric conponents nmay be added to the core | ayer conposition to inprove
the properties of the film For exanple, a linear |owdensity polyethyl ene
may be added to the film conposition tdélower the viscosity of the polyner
melt and enhance the processability of the extruded film Hi gh-density

pol yet hylcaystallingypn eorsaiviagl e&setlti@llmr@(%b pegelepemaneeer d Edesbken fomd diat SBE- ot her
pol yrer s, High-.i - - - - he film
ol s, g AIoRAC AP GRe LhIoE o ARG Tl I BRRE Blusk 02, o
t he el astuorfemiity, ant the adalitionlof hPherap relsenthe iendenay pbihe filvo bopobyenee draw

pol ypr opy. PE .pe bl ended into the core | ayer conposition to

i nprove 6%%@%?&?%5#?%@¥$ﬁbP is a formof polypropyl ene which is

hi ghl ycr yst al [Thaelagmdergdiitredfmhegesesisevintian gy ¢R0a I @pyirienethersoomperentsl t  has

been found that SBCbhased el astoneric fi.l wi th hPP can, be extrud at a
Chi ner QAGATSE R ER TGP GULD GG U TAbATRy O Ba e SmATRIEh 5y
may redudgmt hascoandemaynggfolyinigs 4rdl pasticzex pay bentied dy gucdsasoiiad Oehedur i Ng
extrusion. The el astoneric film.of the gresent i nvention ”%%,Oﬁéionﬁlly
conpri se VHHET VINPIRERITE L3S i PYiganth a4l B Ep elth e8RS fgipng Aeqnieheat
processi ngd/ef ligH etabilikdR, abd indBGhit ¥ind/beorgpRealansey B addb@ Thekéndditives may

Vi scosi ty-reduci ng pol yners and plasticizers nay be added as processing
ai ds. 00 H@HoRpHY PE Prrect BRI, ss¥erph gt fygrultilgpirieliRiongre 8lmant i st ati ¢
agents, slip a96@QtSe nfQ&MA 0 ABRMaSee MRBIMAVHA! thé h@Bloe DhADIELEQT e and

i norganic and/or organic fillers may be added. These additives may

opt i onal 19astegcHE Gl Aty bp cielled & @ palymeris hardto pragesp dhegfthgexiyrded filgyefythat

el ast onergjofynfe Wil rikdly QF B84 (ot SniRANHHRGANE cohulol|sReGAHGRLRAAIKO MR L&Gink! | M

t he average basis weight of the elastonmeric filmmay be controlled. If a
pol ymer ibgsihaeights olrpw oxserance, ek tear-hlf's, and phdesgnifidant mypblethat Apdibapaesd wi | |

li kely b j - A i l'i ke
1 ot at g tp ot QUEBMRiend B AR R ORLLRINAS, ARRR BLATHEDR.

si gni fi camnufcold efisn witls a disollssedisatrighe, TIBBCp@bRes ervemty megmdiddas sy e
relativetMBEQor rocessabi nd hence jﬁtis very hard to manufacture a

it
filmw th a %H%r%l1%:r%%@%%“é%ﬁgﬂ?gqﬁﬂ%gggprobIens are only magni fied as
one attenpts tHwranubactiudiag élhd dompasing POEl polyarerbasalemaavghtPOHodpuar , by

extrudi n%u[eir Har)ygrs eogp trif! gri sﬂl% lallaygrzs),q flz grr()rggsssabﬁft}’/ Ofatllft: glgsr%gélfi:r}/ceflﬂ}{l’ is fr)n%%mpe%! anrger
20  the problems associated with basis weight control are reduced or eliminated. The inventors have
discovered that thin-gauge films are much easier to manufacture, even with high concentrations
of SBCs in the core layer, when the outer layers comprise POE polymers.
Another problem with manufacturing lower basis-weight films is their reduced mass,
which causes the extruded polymer web to solidify more rapidly. If the extruded polymer web
25  solidifies too quickly, then the polymer film is ‘locked’ into the thickness that exists at that time.
This situation is directly comparable to the ‘frost line’ experienced in blown film technology.
Once the film has solidified, it cannot be easily drawn to a thinner gauge. This is particularly a
problem with elastomers like unsaturated SBCs, which are prone to thermal degradation when
heated to excessively high temperatures. Simply heating the unsaturated SBC to a higher
30  temperature to compensate for the reduced mass of the extruded web may not be sufficient.
POE elastomeric polymers, however, are more thermally stable than SBC elastomers, and
thus, can be heated to a higher temperature without degradation. This increases the total heat

present in the extruded polymer web, so the web releases more heat before solidifying. POEs
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before the filmsolidifies. It nmay be desirable for certain aspects of the
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t hi ckness) in the range fromabout 1 mmto about 65 nm (whi ch corresponds
fromabout 0.9 to about 65 gsn), fromabout 5 mmto about 30 mm (which

corregponds f Noxvahemt of rind PRGN I80eNgsey , from about 10 nmto about 20 nm
(whi ch The inventive elastomeric film may be combined with a nonwoven. The nonwovens
(illustrated as NW1 and NW2 in Fig. 1) may be activatable sheet-like materials, such as fabrics.
The nonwoven of the present invention is generally formed from fibers which are interlaid in an
irregular fashion using such processes as meltblowing, air laying, coforming, and carding. In
25  some embodiments, the nonwoven may include spunbond fibers in a single layer (S) or multiple
layers (SSS). In other embodiments, fibers of different diameters or compositions may be
blended together in a single layer, or fibers of different diameters or compositions may be present
in multiple layers, as in spunbond-meltblown-spunbond (SMS) constructions and spunbond-
spunbond-meltblown-meltblown-spunbond (SSMMS) constructions. The fibers of the nonwoven
30  material may be joined together using conventional techniques, such as thermal point bonding,
ultrasonic point bonding, adhesive pattern bonding, and adhesive spray bonding. Examples of

activatable nonwovens useful in the present invention include those described in U.S. Pat. No.

6,417,121.
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Consolidation methods can also include, but are not limited to, ultrasonic bonding, through-air

20  bonding, resin bonding, and hydroentanglement. Hydroentanglement typically involves treatment
of the fibrous web with high pressure water jets to consolidate the web via mechanical fiber
entanglement (friction) in the region desired to be consolidated, with the sites being formed in the
area of fiber entanglement. The fibers can be hydroentangled as taught in US Pats. 4,021,284 and
4,024,612.

25 All shapes of fibers may be used to form the nonwoven of the present invention.
Nonwovens comprising “flat” fibers, such as fibers that are rectangular or oblong in cross
section, however, may be better joined to the elastomeric film than nonwoven fabrics with fibers
that are circular in cross section. Additionally, notched fibers may be used (i.e., multilobal,
including bilobal and trilobal fibers).

30 The nonwoven of the present invention may have a basis weight of about 5 grams per
square meter (gsm) to 75 gsm. In one embodiment, the nonwoven fabric has a basis weight from

about 5 to about 30 gsm. Unless otherwise noted, basis weights disclosed herein are determined

using European Disposables and Nonwovens Association (“EDANA”) method 40.3-90.



web, such as thermal spot (i.e., point) bonding. Thermal point bondi ng can
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contents (10 - 97 wt. %) provides the chemical affinity required for optimal adhesion between
20  film and nonwoven: enough adhesion to avoid delamination but not enough to cause unwanted
pinholes in the film during the activation process.

When the layers making up the film are laminated by an extrusion lamination process, the
properties of the film must be carefully selected to manage competing requirements of
throughput, bonding, web tension and control, winding, unwinding, and activation, among others.

25  In the case the extruded elastomeric film of the present invention is of thin gauge (less than about
30 gsm), the extruded film has less mass to retain heat during the extrusion process. Less mass
means that the extruded molten laminate tends to solidify very rapidly. As discussed previously,
this rapid solidification creates problems when trying to manufacture thinner films. Additionally,
if the extruded elastomeric film solidifies too rapidly, it is harder to achieve adequate bond

30  strength between the extruded elastomeric film and any nonwovens in an extrusion laminate.
This is particularly a problem when the extruded polymer of the elastomeric film does not have

great chemical affinity for the materials that comprise the nonwoven substrate. For instance,
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easily. ﬁmnWh‘@nmyet,auwmstnesuhetonm tragepayeg and uIchedleg aﬁth@taanname fiithers of the

present ipvent| a?f?ﬁliyﬁnyd?%ll%ﬂfbﬁocﬁant penetration of the fibers into the film

RG]
or deforna Ion rom or other bonding pressure, nmay result
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61 ast omert b oK A B SRy er- st 9 B S A heliveBECBpEau e P e bond
st r erogt h Tihe chdhiailaeihityld POER eor haia\@hemaay tae thdief Ihmimhdletlayes aacibiéaipetodue t o
a nunber b(())];ld resgnsvovgh little mechanical bonding from embedded nonwoven substrate fibers. In
addition, because the thin POE-based films do not solidify as rapidly as the SBC-based materials,
the extruded elastomeric film is still semi-molten and soft when it contacts the nonwoven, which
allows the nonwoven fibers to embed into the film’s surface. Hence, the inventors have observed
25  that POE-based elastomeric films, or alternatively multilayer elastomeric films comprising POE-
based tie layers, form laminates with stronger bond strength and less tendency to delaminate with
bicomponent nonwovens comprising a PE sheath. The POLE-based skin and tie layers of the
present invention may be chosen in such a way as to optimize bonding to the nonwoven during
the extrusion step of manufacture while providing a tack-free surface to allow winding and
30  storage of bilaminate EBL with little roll blocking.
A further means to improve the bonding of a tie layer to a nonwoven in an EBL of the

present invention is by control of the rate of crystallization of a polymer or blend of polymers

comprising the tie layer. This has many advantages in the thin films of the present invention.
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qual ity course, too rapi a crystallization rmay resu I'n an outer
surface tahatt 30se®ody, esirgt amtut b sedohdsio tehat 20 dequdst e contact with a nonwoven
surface is not achieved. In another exanple, therefore, a polyner blend is
chosen to reduce the rate of crystallization so that an outer facing
surface of thS&kiN Laveraprmar@resisaflinvexdosbl e to flow, increasing the
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t he rxt e inferaitly Stiddylor zaky. OWhersyladd@ndridriiline hre@djruit @ad ByuritEans: rofl, the film
will tend to stick to itself or “block,” thereby becoming difficult or impossible to unwind.
Blocking becomes more pronounced as the film is aged or stored in a warm environment, such as
inside a storage warchouse. A similar problem exists when an elastomeric film is extruded onto
a nonwoven to make a bilaminate and wound onto a roll, since a tacky surface of the film will
25 come into intimate contact with a substantial portion of an opposite surface of the bilaminate
when wound. This may prevent unwinding of the roll at commercial speeds in the process of
making absorbent articles and may lead to damage to the film, the nonwoven, or to both.
These problems can be addressed in a number of ways. Dor instance, antiblocking agents
may be used. Antiblocking agents, which are usually inorganic particulate materials such as
30  silica or talc, can be incorporated within one or more layers of the film. Antiblocking agents can
also be dusted onto the outer surfaces of extruded film as the film is being formed. The
elastomeric film can also be surface-coated with materials that are not sticky, such as a

nonblocking polymer, a brittle nonblocking polymer, a surface coating such as a lacquer or ink,
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agents can al so be dusted onto the outer surfaces of extruded filmas the

filmlils DESAY PGRHHmayPrerein akqup AP itealopt HOdan g & fhdosinfedeetheocat ed with
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non- t acky, §loichin! e?a)!t%ﬁle{s'n'lal Uil Sdueffe dobufiog. 1 - when N2 is not
present) "as part of the # I m The skin |ayer may be identical (chemcally

and/ or phyS| c akinyyyersooftihivepresent ipeppaen myhemmprisetosy thpmg0% dewitlgan 15%, pf lep2 i s
present
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case, a Horwurh arreypnipesifigiaHedleniacal.t in a separate process later in tinme
via an adhesive or other bonding neans (including, thermal bonds, radio
frequency bonds, pressure bonds, ultrasonic bonds, welds, stitching, and
the like). ThénmNGDOWNTndeMEﬁsmFTﬂEPmmMNandhmnunhe skin layers of the
present inven about. 40% The f.usion_i.ndex for
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present in two or more layers, the amount of draw down polymer (in weight percent) in each
layer may be equal or different. Further, the composition of a draw down polymer or blend of
draw down polymers present in a first layer may be compositionally identical to or distinct from
a draw down polymer or blend of draw down polymers present in a second layer. The draw

25  down polymer is a polymer that adds or enhances one or more film properties or processing
properties, such as those that aid in processability during film preparation. For example, the
draw down polymer can aid in the production of reduced-gauge (i.e., thin) films. In some
embodiments, the draw down polymer can aid in film extrusion, such as by helping to provide an
increased line speed or reduce draw resonance. Other possible processability benefits from the

30  addition of the draw down polymer include improving the melt curtain stability, providing a
smooth film surface, providing a lower viscosity of the polymer melt, providing better resistance
to heat (e.g., increasing the film’s heat capacity or thermal stability), providing resistance to

tearing, providing resistance to pinhole formation, providing a controlled and uniform thickness,



pol ypropyl ene portion of the nonwoven of the present invention may be
greater than about 50% Further, the fusion index for the core |ayer of the
present iwoentwmsmseonpri sing thernopl astic pol yol efi n elPaStusaew®s5138y be
from about 10%to about 30% Skin |ayers of the present invention may
conprise less than 20% less than 15% or |ess than 10% of the volune of an
inner core layer. It may be desirable to have a skin layer and tie | ayer

whi ch are conpositionally identical. DRAW DOM POLYMERS OF THE PRESENT

| NVENTI ON One or a conbination of |ayer2§ of the EBL nay conprise one or a
conbi nati on of draw down polynmers. |In enbodi nrents where one or a
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ext ruded chn berextdderhatiapandr gpaley sitly ingeved lhiS)un(ferngjty, oiSHMRENdetend8y fts om
Dow Chemi ():(alr. Qor p. %S()Mnglflz gunnolll, Mgl heosNova 473D from | neosNova of
Channahorf; Pi1F! W & .
20 The draw down polymers can be linear low density polyethylene, propylene,
homopolymer polypropylene, high impact polystyrene, and mixtures thereof. The draw down
polymer can be a polymer which has been prepared using a single-site catalyst such as a
metallocene catalyst and can be, for example, a polyolefin produced using a metallocene catalyst
(e.g., ELITE™ 5800 provided by Dow Chemical Corp. of Midland, MI). The identity and
25  amount of draw down polymer can depend on the other components in the layer (e.g., the identity
of the olefin-based elastomeric polymer(s) in the layer), other components of the film or, if
applicable, components of the laminate that comprises the film. The total amount of draw down
polymer can be present in an amount effective to enhance one or more film properties that aid in
processability during film preparation; for example, the total amount of draw down polymer can
30  be present in an amount effective to provide a film gauge of about 25 gsm, about 20 gsm, about
15 gsm, or about 10 gsm. The total amount of draw down polymer (i.e., the combined amount of

the one or more draw down polymer(s)) can be at least about 5%, about 10 wt%, about 15 wt%,

about 20 wt%, about 25 wt%, about 30 wt%, about 35 wt%, about 40 wt%, about 45 wt%, about



can help control the fil mnodulus, inprove the toughness of the film and
reduce the overall cost of the elastoneric material. Polypropyl ene can

i nprove twWeo 2nossisness of the el astoner and i nprove thePCiriusgoodnessst ance
to pinholing and tearing. Honopol yner pol ypropyl ene (hPP) (e.g.,

INSPIRE(tm) DI 18 from Dow Chem cal Corp. of Mdland, M; Polypropyl ene
3622 from Total Petrochem cals of Houston, Texas) can be added to inprove
processability. hPP is a form of polypropylene which is highly crystalline
and contai ning essentially 100% propyl €de nononer. In sone enbodi nents, hPP

is added to a | ayer conprising an el astoneric polyner (e.g., styrene bl ock
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including an absorbent core, a waistband, a cuff, a topsheet, etc.

EBLS OF THE PRESENT INVENTION
There are several physical properties of the extrusion bonded laminate of the present
25 invention that impact making and storing it, as well as how the laminate performs as part of an
absorbent article. For example, tackiness of the skin layer (A2) affects the ability to unwind the
laminate after storage. Pinholes in the elastomeric layer resulting from the activation process
may cause the laminate to become water permeable and may cause tearing of the laminate. If the
bond strength of the layers is too strong, activation of the laminate may be compromised; if the
30  bond strength is too weak, the layers of the laminate may delaminate. Further, tensile strength
and hysteresis of the laminate may impact the integrity and fit of the absorbent article. Tables 5-

8 illustrate several parameters of examples 1-26 (examples 5, 6, 12, 13, 19, 21 are comparative).



listing lyad Muslet as the first naned inventor, and using attorney docket
nunber CLPP-07005. ADHESI VES OF THE PRESENT | NVENTI ON Referring to Fig. 1,
an adhesiwe 20ay8housed bet ween the NW and Al and/ or beChasroddssazd N2,
The adhesive may be a hot-nelt adhesive applied via a slot coater and/or
sprayer, for exanple. According to one enbodi nent, the adhesive may be
H2031, H2401, or H2861, which are commercially available from Bostik Inc.

of Wauwat osa, W sconsin. Using adhesive assist, the adhesive may be applied
during the fabrication of the EBL by apgplying it to a surface of the
nonwoven (e.g., NW) just prior to joining the filmextrudate,

parti cul d¥dygnd thpparpinetefsalustratedinglableal5)8, lapynpatdsapctubingbsonrrat sroelnol/éa (e. g.,
NV2) may i i i I A2) of an EBL
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absorbent article, 1 ncludi’ng an absor bent Cof'é, a wai stband, a cuff, a
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roperti of t ext rusi onded | am e of th esent inventjon that
P ronct | mankepesh SSbPRuRTe 208 Tt LR G bR AR 38 Hopl v al SRS par
of an absboheotgs@ar driftdneabokof0 @xawRbest 60 gaki ness of the skin layer (A2)
affects the ability to_uynwind the [am nate after storage. Pinholes in the
ol astoneric | APBINEs Ut e PIERh T Hdhs WEEPOAVSOR BEL b el e dn dtshe

| am nat e abeutl3eE AR AR bPareabiR Ho6t 178Y% cagdidsinge@iihng of the | am nate.
If the bond strength of the |ayers is too strong, activation of the
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the lamnate may inpact the integrity and fit of the absorbent article.

Tabl es 5M®d¢{)ustrate several parameters of exanples 1-26 (exanples 5, 6,

12, 13, 19, 21]n8hLRs GUIRZ] Msbiedr RRYCHNGnd HeseRGhATRbE Sy hiJeustiphed in
Tabl es 5-8, lamnates useful in absorbent article of t he present 1nvention

may have tpafasenghof graidi hen gwatd Nrem tsee ToilolshMederlByr aphs. Lani nat es
For caof | ase TRAR SRt oy SRR B el Rk R Pk Y o PP
Lam nat ed.ausmfaslus¢inl iabborizendrtide df b ereednt tnventipn esgiavd npeerni ongingaynghave a
basts veLalh Pl AT BRRY 30, B0 0B 458 900, LSRR BRI 10,
about 60 Ig8fhto bleowit B@1I%s useful in absorbent article of the present
I nvention may Lgr%in%leg'lslgeiﬁﬁ iItl gbsg'rtbelllt%?t§ctle of the present invention, as well as the components
20  that comprise them (e.g., an outer cover, a back or front ear, a side panel) may be elastic to at
least about 50%, about 70%, about 100%, or about 130% engineering strain.
Laminates useful in absorbent article of the present invention may have a percent set less
than about 12%, force relaxation less than about 40%, and a Cycle 1 unload force at 50% strain
of greater than about (.10 N/cm as measured by the two cycle hysteresis test. In some
25 embodiments, the percent set of the laminate may be about 20% or less, about 15% or less, or
about 10% or less as measured by the two cycle hysteresis test having a 75% strain first loading
cycle and a 75% strain second loading cycle. In other embodiments, the percent set of the
laminate may be about 20% or less, about 15% or less, or about 10% or less as measured by the
two cycle hysteresis test.
30 Elastic laminates may be mechanically activated by one or a combination of activating
means, including, activating the web through intermeshing gears or plates, activating the web

through incremental stretching, activating the web by ring rolling, activating the web by tenter

frame stretching, and activating the web in the machine direction between nips or roll stacks



about 50% about 70% about 100% and about 130% engi neering strain.

Lam nates useful in absorbent article of the present invention nmay have a
| am nat e worrdigisszngt h from about 0.5 to about 3.5 N cmpom/USe@ioaissut 1 to
about 2 NNcm (see Tensile Test (Mdde H)). Lam nates useful in absorbent
article of the present invention may have an ultimate tensile strength of
greater than about 3 NNcm (see Tensile Test (Mdde H)). Lam nates useful in
absorbent article of the present invention nay be free from pinhol es.

Lam nates useful in absorbent article @ the present invention may have a
percent engineering strain at break from about 100%to about 500% from
about 120%srabnaisliffereroepeedo ringrementaliseichins oders anaythe @ﬁedag@o}févalga:&ﬁswat es
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activating the web through increnental stretching, activating the web by

ring rolling, activating the web by tenter frane stretching, and activating

the web in th%g@@ﬁéﬂﬁ%lﬁ'léﬁ%tdF%E% N% oRr roll stacksoperating at

different speeds. Increnental stretching rollers may be used to activate

el astic | am ng{elifhed &Qhe!\@esemnvélttloﬁﬁla§%k@up chlea%{‘e}’pcﬁ%ﬂf’é%& bPRokher eof .
In some enbodi nents, the depth of engagenent used for increnental

st r etlohi rrgmipgnealsolian bsoBeniielrds incilgiinga ekdedtrasr C@\t@b@tm@p%l gnches,
about 0. aléu%ﬁe ﬁo&ror%gayéarqmggoﬂl&ﬁ B thERST. dll%gmta% gﬁ&gé&gﬁgg%k Hean be,

for exanple, east about 0 i nches or ast a I nches. The
dept h of pefrsglagesrmmn wanmble:, upf aoporeotartpheenaning dmpmeolxtehanvealdaglpsdd.nlw S.kghes, no

mor et hanyabayss;97180! 6RBS03135, J8870PE7829, and 2008-0045917. The laminate may be

subjected to additional processing steps before or after incorporation into an absorbent article.

20  Por example, one or more components of the absorbent article comprising the EBL. may be
activated by passing it through intermeshing wheels (ring rolls) to incrementally stretch and
deform or break-up the nonwoven, tie, and/or skin layers. Further, one or more components of
the absorbent article comprising the EBL. may be apertured to improve air flow through the
material and improve the comfort of the absorbent article when worn. The EBL may be printed,

25 embossed, textured, or similarly modified to improve the aesthetics of the absorbent article or
even to provide some function or feedback to the wearer.

Iligs. 2 and 3 show an absorbent article (illustrated as a pant-like diaper 20) constructed in

accordance with the present invention. The diaper 20 has a longitudinal centerline 100 and a
lateral centerline 110. The diaper 20 defines an inner surface 50 and an opposing outer surface

30  52. The inner surface 50 generally includes that portion of the diaper 20 which is positioned

adjacent the wearer’s body during use (i.e., the wearer-facing side), while the outer surface 52



t han about 0.25 inches. The pitch of engagenent can be, for exanple, from
about 0.060 inches to about 0.200 inches, from about 0.080 inches to about
0. 150 i nowep10a8sf8pom about 0. 100 i nches to about 0. 125PCmaisee9/oFLsse her,

| am nates may be activated at commercial rates via, for exanple, the ring
rolling activation process. The activation may occur imediately after the
extrusion | am nation process or may occur as the lamnate is unwound froma
roll on which it was stored. ABSORBENT ARTI CLES OF THE PRESENT | NVENTI ON
The | am nate of the present invention dy nake up at |east a portion of one
or nore conponents of an absorbent article, including a backsheet, an outer
cover, a gehaielbageaiprises thatipettionatithe diaper@ftwhidyis pesdtkoned pyayafiem dsrvsiareatsi ons

t her eof . .i.n 1 lam nate of the present invention may make up a
portion §£8¥Hg”§% ﬁg?ng?gﬁggg%uter cover disclosed in U 'S. Pub. Nos.
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positioned adjacent the wearer's body during use (i.e., the wearer-facing
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20 The core assembly 23 can be positioned on a wearer-facing surface of the outer cover 24.
The core assembly 23 can be joined to the outer cover 24 via any suitable adhesive or cohesive
32 (as illustrated) or via any other suitable means known in the art (e.g., thermal bonds, radio
frequency bonds, pressure bonds, ultrasonic bonds, welds, stitching, and the like). In some
embodiments, the core assembly 23 is attached to the outer cover 24 in as few locations as

25  possible; this can make the outer cover 24 look and feel softer. Suitable examples for attaching
the core assembly 23 to the outer cover 24 include the attachment means described in U.S. Pub.
No. 2007/0287982. Other Suitable examples for attaching the core assembly to the outer cover
include the attachment means described U.S. Pub. No. 2007/0287983.

On the other hand, in order to make the design more tamper-resistant, it may be desirable

30  to attach the core assembly 23 to the outer cover 24 along at least part, if not all, of the core

assembly’s 23 periphery; or a small distance (about 5-20 mm) inboard of the periphery. For

example, the bond area between the core assembly 23 and the outer cover 24 can be less than
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20 layer is described in U.S. Patent No. 6,013,589. A suitable absorbent core having minimal
absorbent fibrous material (i.e., not more than about 20 wt.% based on the weight of the
absorbent core) within the absorbent core is described in U.S. 2004/0167486. Other suitable
absorbent core configurations are discussed in U.S. Pub. Nos. 2003/0225382, 2006/0155253, and
2006/0155254. It may be desirable to have an absorbent core and/or absorbent assembly that is

25  free of or substantially free of any absorbent fibrous material (i.e., air-felt free) as described in
U.S. Pub. No. 2005/0171499.

In some embodiments, the core assembly 23 can include a containment member 28, such

that the absorbent core 26 is disposed between the topsheet 22 and the containment member 28.
In some embodiments, the containment member 28 covers a garment-facing surface of the

30  absorbent core 26, at least in part, and extends laterally beyond the core 26. The containment
member 28 can also extend upwardly to cover the lateral sides of the absorbent core 26. The

containment member 28 can be constructed from a woven web, a nonwoven web (with synthetic

and/or natural fibers), an apertured film, and a composite or laminate of any of the



and core assenbly 23 are symmetrical with respect to both the | ongitudinal
centerline 100 and the | ateral centerline 110. The absorbent core 26 can

i ncl ude awei2dw/ossaspety of |i qui d-absorbent material s comgDISOMSEBSE N

di sposabl e di apers and ot her absorbent articles. Exanples of suitable
absorbent materials include conm nuted wood pulp (e.g., air felt creped
cel l ul ose wadding); nelt blown polyners including co-form chemcally
stiffened, nodified or cross-linked cellulosic fibers; waps and tissue

| am nat es; absorbent foans; absorbent <$fonges; superabsorbent pol yners;
absorbent gelling materials; or any other known absorbent material or
conbi nat iaderemerftioned I@atp@alss.In?hréaiab@é@d'y@mts,@@r@n@@n@awnfbrnb,qraaés g g

fl ui d-acqui.si.t.i i AcOui i es and partitions
t he exud%ggéagkg@m?%&r}nq%%\%ﬁe?%rd'g%ng(%glﬂ,ﬁ'%'%atég%?’u%%?gt ri bution conponent
whi ch redi st rilbetlssrbehusior axuddt ew aso ihdskticornsodérfldapesdonemettre poi nt of

initial exudat oagdi / 3 fluid- r . nent whi.ch retains
a mjori Sf ?/éillg% Su?ﬁ%ee (?ﬁfﬁ%sgé% 5?552 %balrh(gc%r\%e?%\%f i{)%éli%gl% l%}[sgg} ]tzg%leél l<'§11tcjlsor bent
cor e conpbssbangmarrigladuthesibsaromt bay 6., Tl dirstaveldit mangenayBy be ahglior a
storage |layer is described in U S. Patent. No. 6,013,589. A suitable

absor bent? €418 nﬁé%aﬁéu%%Pﬁﬁ?w%vﬁgg}abeéﬁforqu%%ws material (i.e., not nore

t han about 20Tht cSmfrasas oOfie tdie awemblt23ehn bdieinad soddaited earaay sviablei n t he
absor benta]dg%re is descrihed in U S 2004/0167486. O her suitable absorbent

core confAlBEHAOT 6AESYE & BF ?HL@E%&“IF%]?%@%‘PS M IRGE Ao /0 885382,

2006/ 0155253meidde ZAQGE HKlhbhd asséhblfRY chtbcdesidl@mh@ridl@r Bave Aimake®r bent
core and/ or absorbent assenbly that is free of or substantially free of any

absor Bentother perabiaatipgol FYuer Igre glateriglsy . f el t free) as described in U S. Pub.

No. 2005/ 017143%uslhed MBoFHRQDL BENGiStinct R cRP) EnitdReRLY t23bsabent D&k vdle a
contai nnment nenber 28, such that the absorbent core 26 is di sposed between

t he topstagmaype airshedie egiiaicarrert- frptpepleog the pdhepieoriebeiNemEnihsredy he

cont ai NMeRyiFBRPEL 108G SNEY 5HsGbSR IR N {RficReSMbbARRnChot sil@wg)?&%rc%“t core
26, at least Tn part, and extends laterally beyond the core 26. The

cont ai nnmentembisidieran 2g sed aepnidined banitegrakinggh@togshgett?d intoieercordpssdnle?lforsi des

of t a i - ed from
o wovan an e B dE AR, o1 LR Bha TRERE R, G Mie FRREDY P

aper t ur edoffsh¢atr22 eancbeanasle iposinyesuitabld lamidipdrmedie anatyridf fot ereafpbrtbosent | oned
materials, In certain. e | , 11Ng. .C aLn ne rp28 is. an air

per neabl ede?l%lrﬁ}\?\if)l\?e[?igmlg tengﬁéqﬁé’as’ eslé’trsl“ aetfc:fl(%iri{}r(l)' El.lgﬁi%a?nedr?’%l\g%enﬁ'@%& 231. The

absor bent5,.22d284assenbly can al so include a core cover 29 disposed on a

Y\an,'r:) Sr }c |a§ Ie n? h zl'sl [sfu%v%? 8%];ir t0 gpp%ggg gnbdelgItlgit(l:lgfngllyzf%tengpn% lggogu?fs %g\éreerdis%%se%a()rr} hel p

20  and extend outwardly from the topsheet 22. The leg cuffs 35 provide a seal against the wearer’s
body and improve containment of liquids and other body exudates. In the alternate embodiment
(not shown) described above in which the core assembly 23 is self-contained and includes the
topsheet 22, the leg cuffs 35 can simply be the extension of the laterally distal ends of the
containment member 28.

25 The diaper 20 can also include a waistband 43 that generally forms at least a portion of
the end edge 56 and/or a leg elastic (not shown) that generally forms at least a portion of the side
edges 54. The waistband 43 and leg elastic are those portions of the diaper 20 which are
intended to elastically expand and contract to dynamically fit the wearer's waist and legs,
respectively, to provide improved fit and containment. The elastic waistband 43 can include a

30  segment positioned in the front waist region 36 and/or the back waist region 38, and can be
discretely attached or an integral part of the chassis 21. Examples of suitable waistbands include
those described in U.S. Patent No. 4,515,595, U.S. Patent No. 5,151,092, and U.S. Patent No.
5,221,274.
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posmoned between the legs of the wearer, such that the absorbent core 26 extends from the front
waist region 36 through the crotch region 37 to the back waist region 38.

20 In another embodiment (not shown), the principles of the present invention as described
above with respect to pant-like garments can be equally applied to absorbent articles that are
configured as taped diapers. In this embodiment, the diapers are not closed prior to wearing.
Instead, the diapers generally include side panels having engaging elements. The side panels can
be attached to the diaper chassis at either or both of the front and rear waist regions such that the

25  engaging elements, when worn, contact some portion of the diaper on the opposing waist region
to seal the diaper. Examples of suitable diapers according to the present invention are described

in U.S. Pub. No. 2008/0114326.

30 EXAMPLES OF THE PRESENT INVENTION
Examples of extrusion bonded laminates are described in Tables 1, 2, 3 and 9 (bi-laminate
with one nonwoven) and Tables 4 and 10 (tri-laminate with two nonwovens) which provide the

details of the film structure (monolayer or multilayer), film composition, film basis weight and
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20  LyondellBasell Industries), 9% Fina 3868, 1% Luvofilm 9679 and 8% Polytech PE 20 S.
Examples 1, 2, 3,4, 8,9, 10, 11, 20, 22, 27, 28, 29, 30, 31, 32 and 33 of Tables 1, 2, 3,
and 9 can be read in conjunction with Figure 7, which illustrates a first nonwoven (NW1), a film
comprising a tie layer (A1), a core layer (B), and a skin layer (A2), wherein Al and A2 are
extruded from a first extruder and the B is simultaneously co-extruded from a second extruder
25  such that the A1, A2, and B layers are joined together. And, the NW1 is simultaneously
unwound and joined to the Al layer. In these examples, A2 performs as a skin layer. These are
examples of EBLs with a multilayer film (A1BA2) comprising a tie layer (A1) and a skin layer
(A2), where the composition of Al is compositionally identical to A2. The tie layers used in
examples 1, 2, 3,4, 8,9,10, 11 15, 16, 17, 18, and 27 to 40 are a weight % blend of Infuse 9107,
30  Ampacet 10562 and Elite 5800 (draw down polymer) and are selected to improve the bonding of
the film to the bicomponent (PP/PE, core/sheath) nonwoven in order to reduce the occurrence of

delamination. The actual weight % amounts for each skin layer formula are shown in Tables 1,

2,3,4,9and 10.. The tie layer used in examples 20, 22, 23 and 24 is a weight % blend of 59%
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20  engagement of about 3.81 mm and a pitch of about 2.49 mm) or a target engineering strain of
about 245% (for example with a pair of flat plates with intermeshing teeth having a depth of
engagement of about 4.06 mm and a pitch of about 2.49 mm) or a target engineering strain of
about 265% (for example with a pair of flat plates with intermeshing teeth having a depth of
engagement of about 4.32 mm and a pitch of about 2.49 mm). The EBL examples are

25 mechanically activated using activation plates having inter-meshing teeth with a tip radius of 0.1
mm, a root radius of 0.5 mm and tooth height of 10.15 mm. Additional details of activation with
the HSRP are shown in Tables 1, 2, 3, and 9 (activation pitch, target maximum activation strain
rate, depth of engagement and average % engineering strain of activation). The activated EBLs
are allowed to age a minimum of 1 day at 23+2°C before testing the physical properties.

30 Examples 1 to 14 are films extrusion bond laminated to a bicomponent PE/PP (70/30,
core/sheath), 18 gsm nonwoven from Fiberweb (Washougal, Washington). Examples 27 to 33
are films extrusion bond laminated to a bicomponent PE/PP (70/30, core/sheath), 15 gsm

nonwoven from Fiberweb (Washougal, Washington). Examples 25 and 26 are films extrusion



2, 3, 4, 9 and 10.. The tie layer used in exanples 20, 22, 23 and 24 is a
wei ght %bl end of 59%/I STAMAXX 6102, 1% Anpacet 10562 and 40% Adfl ex V109F
(avai | ablwofzomsBmsel | USA Inc., El kton, MD or Laporte, PCEAB3)09aMBSE S
selected to decrease the bond strength of the filmto the nonofilanent, PP
based Sof span 200 nonwoven in order to inprove the activation survivability
of the extrusion lamnate (for exanple, to mnimze or elimnate the
formati on of unwanted pin holes during activation). The process conditions
used to produce the different extrusi o3l am nate exanpl es are not

identical. The process conditions adjusted to provide uniformfilminclude
mel t t enprendiagneated tp gdicopeertna N PH dgprdfetcais i 8 i npnwoved fionfibgyweln(Hege,

(controll pr . ar ' ar i 3,
3.5 and oD ERodhdiRlr 6 R fy §R58A-00E St 1302 b R Einde  onded
| am nat eshejatmimagriend emagihdirtwdeathedi@npohine oored veo amcthe bt.i orangtesd Ot gh
speed reseafr ess (H . ri i LS S 62, 983 and
6, 843, 1334?.?e fi‘%{gie\%%ﬁ%lngﬁnﬁﬂ%gﬁ%etgg?? 8§%§?nﬁﬁ}aﬁe§[dp ﬂf@%§$é03%iv%ngfz%goc ess
refers tdiesweig(Badshenm tinmgd) abdthe Warichion oftter dapgdri(axgnipee O and 23elsac tddued y

stretch rtions of .the mn uch.that the n ven is_brok d/ or

ol onoat ed iR 0B el P PR IEh P SRR Ena el SL R B TRETR bt ng
undul y en@aober Bhrbyalideitnanive ieditionlbfadhanienat es useful in the absorbent
articles of the present invention nay be activated with the el ongation
inparted in the cross direction (CD) w.th a target engi neering strain of
about. 206% (for exanple with a pair drablq Lt plates with internmeshing teeth
havi n](? a depth of engagenent of about 3.56 nmand a pitch of about 2.49 nm
or a target engineering strain of about 226% (for exanple with a pair of
flat plates with interneshing teeth having a depth of engagenent of about
3.81 Mmand a pitch of about 2 49 nm) or a target engineering strain of
about 2459%for exanple with a dair gf fldt pldtes With fnterfreshi dy teeth
having a #ept.h.of. engagenent of ,about:.4. Qf,,mm And a'pitch of &bout 2.49 nm
or a target engineering strainvots abowt 26550 (fer rexanpive- wkwa pakr of
flat plat@saidhn AtEniealtng, t 88t h *Havi id”a déPth of engagenent of about
4.32 mm &% a pitch of about 2.49 mm)-. The EBL -exanpl es are meehani-cally
act i vat edwuSing.acks vat | on pl ates havi ng i.nter-neshi.ng teeth w th*®¢ip
radius of"™).1 mm a root radius of 0.5 nm-and tooth-height of -10.15 mm
Addi ti onalosdetai | s of activati ofi.wi tih.t he)HSRRar e .showa.in Fabl es..d, 2, 3,
and 9 (actrivatriconpitch, targetyaxiyam acti vateon °straione rare: depth of
engagemenk..aid @ver age % engi neeri ng.strain of wactiiati ok). The activated
EBLs ar e ‘&ktowed~t o age a m ni nmen of =21 days at 282C Pefor® test’i ng the

physi cal PE-OREELdne Ci)rf%x ¥

¥ales 1to 14 are il s extFusion bond | aminated to

a b| co np onenRtn pEyorPF) raf (¥10/ 30 , 570 570 570 570 570 229 229 229
HSRP activation pitch (inches) 0.098" 0.008" 0.098" 0.008" 0.098" 0.098" 0.008" 0.098"
Depth of engagement (DOE} inches 0.140" 0.140" 0.140" 0.140" 0.140" 0.140" 0.140" 0.140"
Average Strain of activation (%) 206% 206% 206% 206% 206% 206% 206% 206%

1. NW1 =1 =18 gsm (70/30 core/sheath, PP/PE} bicomponent spunbond, produced at Fiberweb (Washougal, Washington}.
NW1 = 4 = 18 gsm PP/PE core/sheath bicomponent spunbond, #07-HH18-01 from Fiberweb (Peine, Germany}
2. VM blend = Vistamaxx 6102 (92%), Ampacet 10562 (1%}, Ampacet 110361 (7%} in weight %.
Infuse blend = Infuse 9107 (92%}), Ampacet 10562 (1%}, Ampacet 110361 (7%} in weight %
3. Nip gap in controlled compression (CC} is the gap between the two combining rolls and is approximately the thickness of the materials pressed in the opening (~0.005").
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core/sheath), 18 gsm nonwoven from Fi berweb (Washougal, Washi ngton).
Exanples 27 to 33 are filnms extrusion bond |lam nated to a bi conponent PE/ PP
(70/ 30, cwoebwmsaish), 15 gsm nonwoven from Fi berweb (\Vaghoo$a009/051382
Washi ngton). Exanples 25 and 26 are filns extrusionbond |lamnated to a
bi component PE/ PP (core/sheath), 18 gsm nonwoven from Fi berweb (Peine,
Germany). The function of the tie |ayer (exanples 1 to 4, 8 to 11, and 27
to 33) is to inprove the | am nate bond strength between the bi conponent
nonwoven and the film Exanples 19 to 22 are filns extrusion bond | an nated
to a 22 gsm nonofil ament PP based nonwoven from Fi berweb (Bi esheim France)
and the function of the tie layer (exanp®e220 and 22) is to reduce the
| am nat e bond strewmgtsh to enabl esbetter activatiton survivability. BExanples
1to 14, ¥ to 22, and 25 to 33 are made without thetaddition of adhesive.
Tabl'e 1. EXANpres 2STasl® 2™"Exgnpl 5,50/ 5200/ 415 29 gem.22 gem 0/25/4 01
8/ 4 50 perl w86 1L Q0D 8ez Eite@oo098e1d 0088 Lidd 1640 160" 245% 245%
245% 1 NWE, ol S =18 gemy{' 70730 core/ sheath PP/ PE) b| ponponent e§)unbond
produced at ki-henneh <4 Maehougal \Mehington) NW = 4 = 18 gem PP o =
cor e/ eheat' " Bi° COMPGIEnt epunbond -#07- HHL 8-01 from Fi berweb (Pei ne Germany)
2 VM bl end”s Vi et amaxx 6102 (92%.. Ampacet ,10562.(1% . Ampacet 110361 (7%
i nwei ght %dmafuee bl end = | nf ueess8107%«(92% < Anpacet »E0562«( 1% «rAnpaset
110361 (79==i're weigHt % 3 Nip gap’i n°gont Pgfl ed tompfeeefPh (TL) €%t he gap
bet ween t hgetmz«conbi ning rolls and | & appsoxi mat el yist he «ohi ckoeee «of the
mat epal e Eyrfeeé@edfm‘r“ﬁ the op em ng %35-0 0@5 ')235TabI2§ 3. Exanmples 19 20221 22
N 1 3 38R e i e stamaxX 6102 / Aftpacet 10562 /“Adf| ex V109F)
- 59/1/ 4otargetm5@/najg,434@ra@g «%M bl end ¥M bl end A bl emd VM:bl end A2:2=wei ght %
(Vi st amax§B102°7 “Aiipacet 10562 2 AdRPEx VIDOFL™: 5YLL/ AR SYLL/ AT

Average Strain of activation (%) 245% 245% 245% 245% 245% 245% 245% 245%

1. NW1 =1 = 18 gsm (70/30 core/sheath, PP/PE) bicomponent spunbond, produced at Fiberweb {(Washougal, Washington).
NW1 = 4 = 18 gsm PP/PE core/sheath bicomponent spunbond, #07-HH18-01 from Fiberweb (Peine, Germany)
2. VM blend = Vistamaxx 6102 (92%), Ampacet 10562 (1%), Ampacet 110361 (7%) in weight %.
Infuse blend = Infuse 9107 (92%), Ampacet 10562 (1%), Ampacet 110361 (7%) in weight %
3. Nip gap in controlled compression (CC) is the gap between the two combining rolls and is approximately the thickness of the materials pressed in the opening (~0.005").

5 Table 3.

Examples 19 20 21 22
Nw1' 3 3 3 3
Al: weight % (Vistamaxx 6102 / Ampacet 10562 / Adflex V109F) - 59/1/40 - 59/1/40
B? VM blend VM blend VM blend VM blend
A2: weight % (Vistamaxx 6102 / Ampacet 10562 / Adflex V109F) - 59/1/40 - 59/1/40
Nw2
Al =A2 - yes - yes
total film basis weight 25 gsm 25 gsm 25 gsm 25 gsm
film basis weight (A1/B/A2) 0/25/0 3/19/3 0/25/0 3/19/3
Adhesive used? NO NO NO NO
Melt temperature (°F) 462 462 462 462
Line speed (feet per minute) 230 230 230 230
Nip pressure (psi) or Nip Gap (CC) at combining Rolls® cC cC cC cC
Details of High Speed Research Press (HSRP) activation
target maximum activation strain rate (sec™) 570 570 638 638
HSRP activation pitch (inches) 0.098" 0.098" 0.098" 0.098"
Depth of engagement (DOE) inches 0.140" 0.140" 0.160" 0.160"
Average Strain of activation (%) 206 206 245 245

1. NW1 =3 = 22 gsm monofilament spunbond, Sofspan 200, produced at Fiberweb (Biesheim, France).
2. VM blend = Vistamaxx 6102 (92%), Ampacet 10562 (1%), Ampacet 110361 (7%) in weight %.

3. Nip gap in controlled compression (CC) is the gap between the two combining rolls and is approximately the thickness of the
materials pressed in the opening (~0.005").

Examples of extrusion bonded laminates with two nonwovens are shown in Tables 4 and
10, which describes the film structure (monolayer or multilayer), film composition, film basis

10 weight and nonwoven of each example, which can be read in conjunction with Fig. 6A. In



N2 A1l = A2 yes yes total filmbasis weight 25 gsm 25 gsm 25 gsm 25 gsm
filmbasis weight (Al/B/A2) 0/25/0 3/19/3 0/25/0 3/19/3 Adhesive used 9 NO
NO NO NO wbl2010e8mser at ure ( OF) 462 462 462 462 Li ne spee€u/uSt@oins13ez

m nute) 230 230 230 230 Nip pressure (psi) or Nip Gap (CC) at conbining
Rolls 3 CC CC CC CC Details of H gh Speed Research Press (HSRP) activation
target maxi num activation strain rate (sec 1) 570 570 638 638 HSRP
activation pitch (inches) 0 098" 0 098" 0 098" 0 098" Depth of engagenent
(DOE) inches 0 140" 0 140" 0 160" O 1605 Average Strain of activation (%
206 206 245 245 1 NW = 3 = 22 gsm nonofi |l anment spunbond, Sofspan 200,
produced cagmPlieheY. bl BSesheit mndRriande yheoagordl] efrekirasivi Bilamrasix is610Pied29
Anpacet 10562 af dsirle s ach i W8l N F#ANL R Gr! | ed
corrpressﬁ‘%n %é%r@non he g(g %\i\?\;\ggehgt et m&@?()%&td o “g and&lls
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005") Ex 0 e r own
i n Tabl e%nnénhgm%?ﬂ Qrelg rlﬁilbg acﬁllgt%?&)?%esgtaﬁ Egée Srpeg mnéﬁgg’el?letgrrg

mul ti 15Say eedondf tol fmmamlasnrtateo(raqnfaubrrrddaam Bc veivghin Tblds Aomdd Ve nBodtikeld13 1

Ty Mes shs5] R B FE ot eiat dRatt g e et s Poii R bR b 1
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rocess, wiith t ditio a ely 4. sm.of a Bosti k adhesi veto
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rolling aghihvaid. Wheﬁb@&‘a&ﬁl&nﬁhn@td dafles RRAMoVEd AhQYE nfniduuReber diek zwgnd
to forma trilamnate (activation details are shown in Tables 4 and 10).

Bost i ¥ HIGPIC katnesthy ehyvire! poaertieo(fph Spapl. &k drsilelstand tli%twolqydel@’“e?@sand
24. Bost ik 2861 adhesive was used to prepare exarrpl es 34 to 40. The EBLs
of said exanples are allowed to age a nmininumof 1 day at 232C after

fabricati ¢
trilam nate L i o L U F Nimum

of 1 day af we%fﬁ’%l@l J@@i/%a@m&@&pm&g the p'é!;)(&' Caejgn/spr Opﬁ%gt' egmggfor exarrpl e, the

tensile t eisme.ghezndtantaxhaeoz e BCAevipSt eresi s test). - 59140 59140
VM blend VM blend VM blend VM blend VM blend VM blend

A2: weight % (Infuse 9107 / Ampacet 10562 / Elite 5800) 69/1/30 69/1/30 0/1/99 0/1/99 - -
A2: weight % (Vistamaxx 6102 / Ampacet 10562 / Adflex V109F) - - - - 59/1/40 59/1/40
Nw2! 2 2 2 2 2 2
Al =A2 yes yes yes yes yes yes
total film basis weight 25 gsm 25 gsm 25 gsm 25 gsm 25 gsm 25 gsm
film basis weight (gsm) A1/B/A2 3/19/3 3/19/3 3/19/3 3/19/3 3/19/3 3/19/3
Melt temperature (°F) 455 455 460 460 462 462
Line speed (feet per minute) 235 235 238 238 230 230
Nip pressure (psi) or Nip Gap (CC) at combining Rolls® CC CC CC CC CC CC
Details of On-line High Speed lamination and activation
Interface with Adhesive A2-NW2 A2-NW2 A2-NW2 A2-NW2 A2-NW2 A2-NW2
Adhesive type (Bostik) H2031 H2031 H2031 H2031 H2031 H2031
Adhesive basis weight (gsm) 4.5gsm 4.5gsm 4.5gsm 4.5gsm 4.5 gsm 4.5 gsm
Nip Gap 0.005" 0.005" 0.005" 0.005" 0.005" 0.005"
line speed (m/sec) 5.33 5.33 5.33 5.33 5.33 5.33
activation pitch (inches) 0.100" 0.100" 0.100" 0.100" 0.100" 0.100"
Depth of engagement (DOE) inches 0.160" 0.170" 0.160" 0.170" 0.160" 0.170"
Average Strain of activation (%) 245 265 245 265 245 265

1. NW1 =1 =18 gsm (70/30 core/sheath, PP/PE) bicomponent spunbond, produced at Fiberweb (Washougal, Washington).
NW1 = 3 = 22 gsm monofilament spunbond, Sofspan 200, produced at Fiberweb (Biesheim, France).
2. VM blend = Vistamaxx 6102 (92%), Ampacet 10562 (1%), Ampacet 110361 (7%) in weight %.
3. Controlled compression (CC) nip gap is the gap between the two combining rolls and is about the thickness of the materials pressed in the opening (~0.005").
4. NW2 =2 = 20 gsm (70/30 core/sheath, PP/PE) bicomponent spunbond, produced at Fiberweb (Washougal, Washington).
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The tensile properties of the extrusion laminate examples 1 to 7 and 25 (activated on the
HSRP to 0.140” DOE at 0.098” pitch) are shown in Table 5. The tensile properties of the
extrusion laminate examples 8 to 14 and 26 (activated on the HSRP to 0.160” DOE at 0.098”
20  pitch) are shown in Table 6. The tensile properties of the extrusion laminate examples 27 to 33
(activated on the HSRP to 0.150” or 0.160” DOE at 0.098” pitch) are shown in Table 11.

Examples 1 to 14, 25 and 26, made with a bicomponent PP/PE (core/sheath) nonwoven, have a



Table 4. Exanples 15 16 17 18 23 24 N 1 1 1 1 1 3 3 A1 weight % (Infuse
9107 / Anmpacet 10562 / Elite 5800) 69/1/30 69/1/30 0/1/99 0/1/99 A 1 weight
% (Vi st amsinxoB182280 Anpacet 10562 / Adflex V109F) 59/ 1/ 20TASLM0A813B2 VM

bl end VM bl end VM bl end VM bl end VM bl end VM bl end A2 wei ght % (I nfuse 9
107 / Anpacet 10562 / Elite 5800) 69/1/30 69/1/30 0/1/99 0/1/99 A2 wei ght %
(Vistamaxx 6 102 / Anpacet 10562 / Adflex V 109F) 59/1/40 59/1/40 N4 2 2
2 222 A1=A2 yes yes yes yes yes yes total filmbasis weight 25 gsm 25
gsm 25 gsm 25 gsm 25 gsm 25 gsmfilmbaéis weight (gsn) Al/B/ A2 3/19/3
3/19/3 3/19/3 3/19/3 3/19/3 3/19/3 Melt tenperature (OF) 455 455 460 460
462 462 Lbapiewsisbed ~0f gen opless. hivean ¢)lingslerdls sagRUirsg NJgoaBoosihpyepiresBur e
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the d&p t?ét%(éhlalﬁlﬁ’étetwoe Hefaygr (1O GNARYIOr exagipdise © Hand bt Odess™f t he

m itepal%?}W &G RehoRs RS 1P 8RR FayerBcRRS the oMW Eremia® betwdfn @S Mk 4R B0
cor e/ sheat PP/ PE) bi conponent spunbond, produced at Fi berweb (Washougal,

Washi ni |@%P0W’én‘?wllle properties of the extrusion |am nate exanples 1
to 7 and 25 (agk} Xc%rvﬁg)npﬂ?le ERfusion laminates are inspected visually for pin holes by stretching

the material to about 20% engineering strain (for example, a sample with 100 mm CD length is

15  stretch to about 120 mm CD length). The nonwoven of examples 13 and 14 do not delaminate
easily from the film, however pin holes with a diameter > about 1 mm are observed in the
extrusion laminate. Examples 13 and 14 are produced with pressure at the nip (50 psi and 80 psi,
respectively) and the nonwoven fibers penetrated into the film surface which may cause weak
spots in the film and the formation of pin holes in the extrusion laminate during activation.

20  Conversely, the nonwoven of examples 25 and 26 (produced in control compression mode)
delaminates easily from the film and no pin holes with a diameter > about 1 mm are observed.
The use of a tie layer in the extrusion laminates enables a good balance between stretch, laminate
bond strength and activation survivability (no delamination or unwanted pin holes). Examples 1
to 4,9 to 11 and 27 to 33 (with a tie layer) have good CD stretch after activation, are well bonded

25  (as mentioned above), do not delaminate and are substantially free of holes having a diameter of

greater in size than about 1 mm.

Table 5.
Examples 1 2 3 4 5 6 7 25
basis weight (gsm) 48 49 48 43 43 44 42 37
Tensile Test Results
Stretch at 1 N/cm (% engineering strain) 81 79 85 97 118 105 62 102
Ultimate tensile strength (N/cm) 3.8 4.0 3.3 3.2 5.1 4.3 4.2 3.5

30 Mode Il failure force (N/cm) 3.2 3.3 3.0 2.3 1.2 1.1 1.6 1.0




HSRP to 0.140" DOE at 0.098" pitch) are shown in Table 5. The tensile
properties of the extrusion |am nate exanples 8 to 14 and 26 (activated on
t he HSRP wo 20102088280 DOE at 0. 098" pitch) are shown in TalpCe/us200908138ENnsi | e
properties of the extrusion |am nate exanples 27 to 33 (activated on the
HSRP to 0. 150" or 0.160" DOE at 0.098" pitch) are shown in Table 11.
Exanples 1 to 14, 25 and 26, nmade with a bi conponent PP/ PE (core/sheath)
nonwoven, have abasis weight of -50 gsmor |ess, have an ultinate tensile
strength > 3 NNcm and nost have stretchl7at 1 NNcmthat is >70% engi neering
strain and for sonme exanples >100% engi neering strain or > 120% engi neeri ng
strain. Exanples 27 to 33, nmade with a bdefponent PP/ PE (core/sheath
nonwoven, bampea basis wei ght of -45 gse ori1d essit have amsul t nmat e2et ensi | e
strength X2 eidW GImand moSU _Nave & T elpi ak; I NGCI Gitat Jss > 4P0% 35

engi neeri ngan§gﬁagtﬁesam for sone exanpl es >120% engi neering strain. Exanples
7 and 14, suelchata Nkl (9 eh¥@ihg aiE) W fbdloutoza tioe | ayer, 14ar e 1exanmgb es ahere the
stretch i sulnowasnsic62Hymmitm32% r espect | el y)s.and s@oi nesdessw t haa hd.gher

per manent ek |Ifadld foed (Ngmact | vat i oms3 The2Modeo | | 2fsai | uee fior cese6of extrusi on
| am nates with a tie layer (2.2-3.3 NNcmfor exanples 1 to 4, 8 to 11, and
27 to 33) ar e Thegheile plopdgrtiéshe thdxdaudidbn lfaa]hﬂawaaﬁlprece%amﬁzoqmtrvu@ﬂ omtHeanm nat e
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extrusion | am nates are inspected visuall %‘fifor pi.n holes by stretching the

mat eri al PBVABHNNAFORREHGIHIEPT Ty SSTOAIGHS: ORYT andRURF Ensile Séra%lil ENgign 100 nm
CD | engt hrdn$1.8N/&h € 2t7N/@RQHY haRQursioh &0 NeRAhd)is >100% Gemeandnudh 8% apl es

13 and 14 do not del am nate easily fromthe film however pin holes with a
di anet er SSMgBHMPISTHH AT EngBeEng sEAID AT T he0% geginesTipg stradti HgtModed) ifpiees 13

and 14 ar@rcw&@u&%nvmmaag %ﬁw@% 1@fer tie1 Binerh RY eRsthpl& a%@ QQ)Salre lower

respectively) and the nonwoven bérs penetrated into the filmsurface

whi ch mayhanehe Bloge Hiaidyotosces Al mﬁ@smﬁl lamieateiwith@ut thetigdayebid 6320bi/<ml Kol es in
the extrusigped pi n'a?tl i AAehoAGHl (Bl 801 %@y&rc&%ex thngag}d QRANEER, L
exanpl es 25 and pro uce In contro ression nmo m nat es
easily frtbﬁnﬁﬂmh@dfthd mpardanmmt penwvaovol.es vvlth a dianmeter > about lmm are
observed. The use of a tie layer in the extrusion | am nates enabl es a good
bal ance between stretch, [amnate bonii gé)}ength and activation
survivability s 1to4, 9
to 11 and 27 tkxaB®leswith a tie |ayer) havel9ood 28D st 2kt ch 28f t er
activation, angWellyhP@RFed (as nmentioned gpove)sg do pPT dggani nate and are
subst anti aI Yy fehefe ‘Pést al&g having a dianmeter of greater in size than about

1 mm Stretch at 1 N/cm (% engineering strain) 114 138 139 166
Ultimate tensile strength (N/cm) 2.4 1.8 2.7 1.6
Mode Il failure force (N/cm) 1.6 1.2 2.0 1.3

The tensile properties of the extrusion laminate examples 15, 17 and 23 (activated on-line
to 0.160” DOE at 0.100” pitch) and 16, 18 and 24 (activated on-line to 0.170” DOE at 0.100”

20  pitch) are shown in Table 8. The tensile properties of the extrusion laminate examples 34, 36 and
38 (activated on-line to 0.150” DOE at 0.100” pitch) and examples 35, 37, 39 and 40 (activated
on-line to 0.160” DOE at 0.100” pitch) are shown in Table 12. The trilaminate examples 15, 16,
17, 18, 23, 24, and 34 to 40 have an ultimate tensile strength of >3.2 N/cm and a strain at break
of >250% engineering strain. The two cycle hysteresis results for examples 15, 16, 17, 18§, 23

25  and 24 are also shown in Table 8. The two cycle hysteresis results for examples 34 to 40 are also
shown in Table 12. The recoverable properties of the extrusion laminates, as measured by the 2
Cycle Hysteresis Test, are demonstrated by the unload forces at low engineering strain and the

low percent set. For examples 15, 16, 17, 18, 23 and 24, the forces measured in the return cycle



Table 5. Exanples 1 2 3 4 5 6 7 25 basis weight (gsm 48 49 48 43 43 44 42
37 Tensile Test Results Stretch at 1 NNcm (% engi neering strain) 8 1 79 85
97 118 1080@R10182280 ti mate tensile strength (NNcm 3.8 2C0/B289858385. 1 4.3
4.2 3.5 Mode Il failure force (NNcnm 3.2 3.3 3.02.31.21. 11.6 1.0Table
6. Exanples 8 9 10 11 12 13 14 26 basis weight (gsm 50 50 47 44 43 45 42
38 Tensile Test Results Stretch at 1 NNcm (% engi neering strain) 109 102
106 122 144 138 82 129 Utimte tensile strength (NNcn) 3.5 3.8 3.1 3.8 5.3
4 3.4 3.4 Mode Il failure force (NNcnm) 38.3 3.2 3.02.51.2 1. 11.6 1.0 The
tensile properties of the extrusion | am nate exanples 19 and 20 (activated
on the HSRMetlgs@yda(Cl pimddprees) @mg0. 15 Wem)at 3¢fd epgincesing stpan {ndcx(.Qel/sth 26N t he
HSRP t o 60" . 9 to 22
(rmade wi ?5 Rzya(gl n% Er?r@m%g Ig% g%feg%(t)o (ﬁg%\?gﬁ\é%n*‘&haa-% ngth %ﬁ%‘% (gfﬁltlelof -55
gsm or | dgg cytlaiel laﬂoagllfmcm;lta@ 2l em a6 60 % wggihceriag grangafd 3 HSINBmMNL 80ffet 0 2. 7
N cm and S, > % i r.ai nd for
o oxarr BeriE BN Bl gt oy SRS e T B R Bl T
Mode 151 flavd for exahpics 84 tod0)akbrsusicbing kaf0fatemeniigstain sews dyethe @udidh. 3

N cm for exanples 20.a 2) are |l ower tha e Mdde ||l failure forces of
xt 1 us; o QenEe g R sERRORrie Fyabotdhve B8 Ryt Plaion T RIERSTS and
21), whi adimaewvesingtess, that, 19)e3 tddeaddBpas 40etesasdst 1302 bondesid @nat h

bet ween t.he | m and the nonofilanent nonwoven. Table 7. Exanples 19 20 2 1
22 basi s%u%t“@&é XaBP- 49 54 48 Tensile Test Results Stretch at 1 N cm (%
engi neering strain) 114 138 139 166 U tinmate tensile strength (Ncm 2.4
1.8 2107 1.6 Mode Il failure forcaapltlgcm 1.6 1.2 2.0 1.3

Examples 15 16 17 18 23 24

basis weight (gsm) 67 65 66 67 73 73

2 Cycle Hysteresis (130% engineering strain) Results (C1 = Cycle 1)

C1 Load force at 100% strain (N/cm) 1.11 0.95 1.16 0.96 0.89 0.76

C1 Unload force at 50% strain (N/cm) 0.16 0.15 0.15 0.15 0.20 0.18

C1 Unload force at 30% strain (N/cm) 0.08 0.07 0.08 0.07 0.11 0.10

% SET (% strain) 9 10 9 9 8 8

Force Relaxation (%) 38.5 36.6 38.2 36.2 36.6 33.2

Tensile Test Results

Ultimate tensile strength (N/cm) 4.0 3.9 4.5 3.9 3.2 3.2

Strain at break (% engineering strain) 269 265 278 261 313 277

Table 9.

Examples 27 28 29 30 31 32 33
w1 1 1 1 1 1 1 1
A1: weight % (Infuse 9107 / Ampacet 10562 / Elite 5800) 69/1/30 69/1/30 46/1/53 46/1/53 24/1/75 24/1/75 0/1/99
B’ VM blend VM blend VM blend VM blend Infuse blend VM blend VM blend
A2: weight % (Infuse 9107 / Ampacet 10562 / Elite 5800) 69/1/30 69/1/30 46/1/53 46/1/53 24/1/75 24/1/75 0/1/99
Nw2 - - - - - - -
Al =A2 yes yes yes yes yes yes yes
total film basis weight 25 gsm 25 gsm 25 gsm 25 gsm 25 gsm 25 gsm 25 gsm
film basis weight (gsm) A1/B/A2 3/19/3 3/19/3 3/19/3 3/19/3 3/19/3 3/19/3 3/19/3
Adhesive used? NO NO NO NO NO NO NO
Melt temperature (°F) 422 422 420 420 423 423 417
Line speed (feet per minute) 314 314 316 316 317 317 322
Nip pressure (psi) or Nip Gap (CC) at combining Rolls® cC cC cC cC cC cC cC
Details of High Speed Research Press (HSRP) activation
target maximum activation strain rate (sec") 604 638 604 638 604 638 638
HSRP activation pitch (inches) 0.098" 0.098" 0.098" 0.098" 0.098" 0.098" 0.098"
Depth of engagement (DOE) inches 0.150" 0.160" 0.150" 0.160" 0.150" 0.160" 0.160"
Average Strain of activation (%) 226% 245% 226% 245% 226% 245% 245%

1. NW1 =1 =15 gsm (70/30 core/sheath, PP/PE) bicomponent spunbond, produced at Fiberweb (Washougal, Washington).
2. VM blend = Vistamaxx 6102 (92%), Ampacet 10562 (1%), Ampacet 110361 (7%) in weight %.
Infuse blend = Infuse 9107 (92%), Ampacet 10562 (1%), Ampacet 110361 (7%) in weight %
15 3. Nip gap in controlled compression (CC) is the gap between the two combining rolls and is approximately the thickness of the materials pressed in the opening (~0.005").



The tensile properties of the extrusion |am nate exanples 15, 17 and 23
(activated on-line to 0.160" DCE at 0.100" pitch) and 16, 18 and 24

(acti vat estoant/asssot o 0. 170" DOE at 0. 100" pitch) are siromuszenDaisBe 8. The
tensile properties of the extrusion | am nate exanples 34, 36 and 38
(activated on-line to 0.150" DCE at 0.100" pitch) and exanples 35, 37, 39
and 40 (activated on-line to 0.160" DOE at 0.100" pitch) are shown in Table
12. The trilam nate exanples 15, 16, 17, 18, 23, 24, and 34 to 40 have an
ultimate tensile strength of >3.2 NNcm3dnd a strain at break of >250%

engi neering strain. The two cycle hysteresis results for exanples 15, 16,
17, 18, 23 and 24 are al so shown in Tabled08. The two cycle hysteresis
results fegmpexanples 34 to 40 aremtso shownr s Tapi € 12 Thesd UL,UV4U:I abl e
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strain anf, ngf‘ié'”'Fis ffé"‘feéﬁ‘ﬁ‘ﬁ“‘eéf@t FOY* ex&Upl es™ts, 167 1777718, *23 anl,24, the
forces neas baSISWQIth n the return cyclyeof the fi pst cgeel e (@48 unl ead foqsces)
are >0. 15mpsgm @b ~509% engi neeri ngsmsiralsm/sands/mo 06/5hV cmmast Bé%engwweerl ng
strain. ﬁ&iﬁ%@kﬁﬁmmes 34 to 40, théiforcés neasuredsd n the retidrn cygl e of
the fir sty cg oLk akmd §;vagagces)ccare 50.12 ‘NN cm & 50% engi ffeeri rig strain

and >0. 054 ey M'g 30% engi neeri ng2ger akyy: T ngf OWAzgﬁ?I‘CG\F!}WZSGﬁZNX’K 1% f or

Adhesive H2864

exanpl es Adrbyesadsheon @7, 18, 23 and 24and «serl 2% f0r  exanplesr 3440 40¥aft er
stretchi n.ésﬁfeom/sasBO% engi neering st rsal n, ‘Shows’skhat “fshe eXtrusi‘en | amsnat es
have desﬁ}féfal"';é;'ﬁéﬁ @stqaqec propert| eso1 Addloﬂeﬁonaﬁ Eoy tofie fo%ée réﬂ%xati@m of
t hese eXt efage tr O 245 A267 45/

measur ed ‘ap 13@%@;axx meeteﬁp/rﬁ“ggz @npnrﬂaw Pf°dﬁ§?;';ﬁgt V%WPQWE@M el axatl on TabI e 8.

8N mpace mpacet 11036
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Exanpl es 31@”“396“&9737'%?;@ ”}‘%alh'sé%‘gé b '“‘“?’”°3‘K‘”E"”ﬂ 3 at i Wash
Hysteresi's (130% engineering strainy Results (1 ="cle 1) C 1 Load force
at 100% strain (NNcm 1.1 1 0.95 1.16 0.96 0.89 0.76 C 1 Unload force at
50% strain (NNcm 0.16 0.15 0.15 O. 1?%5}9 0.18 C 1 Unload force at 30%
strain (NN.cm 0.08 0.07 0.08 0.07 O 10 % SET (% strain) 9 10 9 9 8 8
Force RelBseatplesn (%9 38.5 36.6 38.2 86. 2 .6 3B 2 Iensi B Tesd Res¥lts

U ti mat e pasiagielobt (§tmength (N cm) 4.043.9 425 339 3.203.248trai4d at ¥reak (%

engi neer i Frpsie Fest Rgsuteg 265 278 261 313 277
Stretch at 1 N/cm (% engineering strain) 113 132 121 137 105 122 106

Ultimate tensile strength (N/cm) 3.3 3.2 2.8 2.8 3.1 2.9 3.5
5 Mode Il failure force (N/cm) na 2.5 na 2.2 na 2.6 3.1
Table 12.
Examples 34 35 36 37 38 39 40
basis weight (gsm) - 64 - 61 - 64 65
2 Cycle Hysteresis (130% engineering straln) Results (C1 = Cycle 1)
C1 Load force at 100% strain (N/cm) 0.98 - 0.84 - 0.84 1.16
C1 Load force @ 130% strain (N/cm) - 1.44 - 1.28 - 1.24 1.68
C1 Unload force at 50% strain (N/cm) - 0.15 - 0.12 - 0.13 0.15
C1 Unload force at 30% strain (N/cm) - 0.07 - 0.06 - 0.06 0.06
% SET (% strain) - 10 - 11 - 11 11
Force Relaxation (%) - 36.4 - 36.3 - 35.1 35.8
Tensile Test Results
Basis weight (gsm) 65 65 64 63 64 64 64
Ultimate tensile strength (N/cm) 3.9 3.7 3.9 3.5 3.8 3.3 4.3

Strain at break (% engineering strain) 598 353 297 623 494 589 336




Tabl e 9. Exanples 27 28 29 30 3 1 32 33Table 10. Exanples 34 35 36 37 38 39
40 Table 11. Exanples 27 28 29 30 3 1 32 33 basis weight (gsm 42 42 39 40
43 42 45 weneidssBest Results Stretch at 1 N cm (% engi ReEUSa@9I®sFI3at n) 113
132 121 137 105 122 106 Utimate tensile strength (Ncm 3.3 3.2 2.8 2.8
3.1 2.9 3.5 Mde Il failure force (Ncm na 2.5 na 2.2 na 2.6 3.1 Table 12.
Exanpl es 34 35 36 37 38 39 40 basis weight (gsm - 64 - 6 1 64 65 2 Cycle
Hysteresis (130% engi neering strain) Results (Cl = Cycle 1) C 1 Load force
at 100% strain (NNcm - 0.98 - 0.84 - (084 1.16 C 1 Load force @ 130%
strain (NNcm - 1.44 - 1.28 - 1.24 1.68 C 1 Unload force at 50% strain

(N cm) - 0.15Testplethods. 0. 13 0.15 C 1 Unload force at 30% strain (N cm) -
0.07 - 0.06 ‘PQmQr@InQe;QG % SET (% strain) - 10 - 11 - 11 11 Force Rel axati on
(%9 - 36.4 - 36.3 - 35.1 35.8 Tensile Test Results Basis wei srr) 65 65
64 63 64 64 64h¢fusionandsx isedesirmmed by éwgmqasqrwwpeglf@dbmsil\@gﬂé% 388 3.3 4.3
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fusion i naex
48.1%. Another example the fusion index of a PE with an experimentally determined enthalpy

10 of fusion of 30 J/g is calculated as ((30/208)*100%) = 14.4%

DSC
Differential Scanning Calorimetry (DSC) measurements are performed according to
ASTM D 3418, where DSC samples are prepared by first compression molding a polymer
15  composition into a thin film of around 0.003 inches at about 140° C. between teflon sheets. The
film is annealed overnight in a vacuum oven, with vacuum drawn, at a temperature of about 65°
C. Samples are punched out of the resulting films using a 6 millimeter diameter skin biopsy
punch. The samples are massed to approximately 5-10 milligrams, loaded into small aluminum
pans with lids (Perkin Elmer #0219-0041), and crimped using a Perkin Elmer Standard Sample
20 Pan Crimper Press (#0219-0048). Thermal tests and subsequent analyses are performed using a
Perkin Elmer DSC 7 equipped with Perkin Elmer Thermal Analyses Software version 4.00.
The melting temperature of a film composition is determined by first heating the DSC
sample from about 25° C. to 180° C. at a rate of 20° C. per minute and holding the sample at
180° C. for 3 minutes. The sample is then quenched to minus 60° C. at a rate of 300° C. per
25  minute, held for 3 minutes at minus 60° C., then heated at a rate of 20° C. per minute to 180° C.
The melting temperature is taken as the temperature of the melting endotherm’s peak. If more
than one melting endotherm is present, the endotherm occurring at the highest temperature is
used. If no melting peak is present in the second heat but there is one in the first heat (which can
happen for film compositions that crystallize very slowly), the sample pan is removed from the
30 DSC, allowed to remain at around 25° C. for 24 hours, reheated in the DSC from about 25° C. to
180° C. at a rate of 20° C. per minute, and then the melting temperature is taken as the highest
peak temperature in this third heat.

The rate of crystallization of a film composition at a crystallization temperature of 20



experinmental |y determ ned enthal py of fusion of 100 J/g is calcul ated as
((100/208)*100% = 48.1% Another exanple: the fusion index of a PE with an
experi merweal2bw/mde8er m ned ent hal py of fusion of 30 J/ g iPsTasbemloat’sr as
((30/208)* 100% = 14.4%DSC Differential Scanning Calorinmetry (DSC)
measurenents are perfornmed according to ASTM D 3418, where DSC sanples are
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20 Blocking Force

All of the steps for this measurement are carried out in a room maintained at a
temperature of 23°C + 2°C and a relative humidity of 50% =+ 5%.
Materials and apparati (all of the following must be located in the same room)

For preparing specimens with edges free from defects, notches, nicks, etc.:

25 . knife equipped with a sharp #11 Xacto-knife blade or similar
. a steel straight edge is used as a guide for the knife
. office-grade printer/photocopier paper to sandwich material during cutting

For conditioning samples
30 . suitable tray or shelf that allows the samples to be kept reasonably free of

contaminants such as dust, aerosols, etc.

For the application of pressure



si ngl e-point characterization of the crystallization rate consists of
reporting the time at which the mninumin the exothermoccurs. The latter
is often woneiodssmd by those skilled in the art as a reasorzmbiog/osrsdt cati on
of the half-tinme crystallization (tVi) for the material. One skilled in the
art may use this nethod to determne the crystallization rate of a film
sanple taken from for exanple, a punch taken from an absorbent article
conponent (e.g., an outer cover) conprising an EBL (of course one should
take care to first renove any undesired2conponents before making the
punch). In this case, additional crystallization peaks may be observed due
to the presenee of lahadioty mabetaom%ﬁma!@h@é(?goreqmaivmi/whhbfitfﬂe&@)enbut in
many cases, these ar e r eadi y o.not interfere
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15 1. Pre-condition the material at a temperature of 23°C + 2°C and a relative humidity
of 50% = 5% for at least 24 hours.

2. Stack 5 samples directly on top of each other with edges aligned such that body-
facing nonwoven side on each sample is facing upwards. Fach sample in the stack should all be
consistently aligned in the MD or CD.

20 3. Subject one or more stacks of five strips to a compressive load of 0.686 MPa in
the lab oven at a temperature of 46°C £ 2°C for 100 hours + 1 hour. Leave several millimeters at
the end of the strips uncompressed to facilitate subsequent mounting in the tensile tester grips.

4. Remove pressure from specimens.

5. Remove specimens from oven and allow to equilibrate at a temperature of 23°C +

25  2°C and a relative humidity of 50% * 5% for 45 minutes + 15 minutes.

6. Testing one interface at a time, mount the stack in the tensile tester grips in a T-
Peel configuration and run crosshead at a speed of 2.12 mm/s (5 inches per minute) for a distance
of 100 mm or, in the case of specimens shorter than 150 mm, until the respective pieces separate
completely. Use a data acquisition technique that provides a reliable indicator of the maximum

30  force encountered during the peel test.

The maximum force required during the separation of two strips is recorded as the

blocking force, reported as Newtons force per cm width of film strip. The average of at least four



met hod) 150 mm x 25.4 nm (along the material's nmachi ne and transverse
directions respectively) are prepared by sandwi ching the material between
sheets ofwpapmvosssd cutting with a strai ght edge and a foaMs2662M051382

Xact o-kni fe blade or simlar. Shorter specinens may be used if material
avai l ability precludes specinmens 150 mmin length. 1. Pre-condition the
material at a tenperature of 23C 2C and a relative humdity of 50% 5% for
at |east 24 hours. 2. Stack 5 sanples directly on top of each other with
edges al i gned such that bodyfaci ng nonWdven side on each sanple is facing
upwards. Each sanple in the stack should all be consistently aligned in the
MD or CD.mZim@nhpregstis iertagras thrpatenage Rlockyng foragelf sherstjys apepsogvaablypdessed ve
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the stack in et n%LIe 5§53 r r%§§ in a TPeel confi uratio? and run
crosshead at a Sp&eyedt 2%1% eﬁffﬁngne( foRe ngéguio%]fglllr??rﬁlﬁsélglnfc&}peé) Hst ance of
100 mMm ofrextrigiod hvddedlaminate. Jhe Cinsil1Sosuis o€ the tnhddiiakSerémieasutetliabedrdifg to

respective pieces separate c | etely. e.a dafa ui sition technique
ot pr ovitiu ST RN B Ve GregiCaons HoCrSiathln 108 Qb8 dur i ng

the peel duesta colddigt B%Xé-ﬁ@amsﬁﬁ&ﬂ@%(lgﬂwnﬁiﬁdt diehpagiukd\e 23apanati ore of two
strips is recorded as the bl ocking force, reported as Newtons force per cm
wi dt hl0of Telptignskip bpiycehe sEsiel lgpeth and Be enginpsting ST IRERLIALATIOE YU R .ius 15 epor t ed
as the nateriak's Flockiqggfqrce. If the strips are so weakly adhered as to
separ at e INAEY BHEIPVIBEAIKEPYht or during mounting, then the blocking force
shoul d be taken as zero. Tensile Test (Mdde I1) (for absorbent article
conponent conprising EBL) This method is used to determ ne the force versus
engi neering stﬁan& .vgq1pf the extrusion bonded |am nate. The tensile
properties of Khe nmd@erials were neasured according to ASTM Met hod D882- 02
with the specifications described bel ow The neasurenent is carried out at
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elongation is 100% engineering strain [((10.16/5.08)-1)*100= 100% engineering strain] and
when a sample with initial gauge length of 5.08 cm is stretched to 35.6 cm, the elongation is
600% engineering strain [((35.6/5.08)-1)*100= 600% engineering strain]. The material to be
tested is cut into a substantially rectilinear shape. Sample dimensions are selected to achieve the
20  required engineering strain with forces appropriate for the instrument. Suitable instruments for
this test include tensile testers commercially available from MTS Systems Corp., Eden Prairie,
Minn. (e.g. Alliance R'1/1 or Sintech 1/S) or from Instron Engineering Corp., Canton, Mass. For
either the Alliance R'T/1 or Sintech 1/S instruments listed above, suitable sample dimensions are
approximately 25.4 mm wide by approximately 100 mm long. Shorter specimens may be used,
25  however, if material availability precludes specimens 100 mm in length. (within the limitations
outlined below).
The following procedure illustrates the measurement when using the above sample
dimensions and either an Alliance R'1/1 or Sintech 1/S. The instrument is interfaced with a
computer. TestWorks 4™ software controls the testing parameters, performs data acquisition

30  and calculation, and provides graphs and data reports.



given by the following equation: T 1 vl tensile Mi 4 ~ io00 where LO is the
original length, L is the stretched length and gtens k is in units of
percent. Wonomxmasbe, when a sanple with initial gauge PemgiSkooofosBSHDE8 cmi s
stretched to 10.16 cm the elongation is 100% engi neering strain

[ ((10.16/5.08)-1)*100= 100% engi neering strain] and when a sanple with
initial gauge length of 5.08 cmis stretched to 35.6 cm the elongation is
600% engi neering strain [((35.6/5.08)-1)*100= 600% engi neering strain]. The
material to be tested is cut into a subdtantially rectilinear shape. Sanple
di mensions are selected to achieve the required engineering strain with
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no slack and the force measured is approximately 0.01N. The sample is deformed at a constant
crosshead speed of 20 inches/min. (50.8 cm/min) to about 1000% engineering strain or until the

20  sample breaks or exhibits a more than nominal loss of mechanical integrity. The force, time and
displacement are measured during the tensile test at a data acquisition frequency of 50 Hz. A
minimum of three samples is used to determine the average test values. For different sample
dimensions, the crosshead speed is adjusted to maintain the appropriate engineering strain rate
for the test. For example, a crosshead speed of 10 inches /min (25.4 cm/min) would be used for a

25  sample gauge length of 1.00 inch (25.4 mm).

For extrusion bonded laminates that exhibit a yield drop, such as shown in Iig. 4, the
yield point identifies the % engineering strain after which the force decreases (or does not
increase) with increasing elongation, and is usually caused by localized breaking of the
nonwoven fibers and/or the onset of delamination of the nonwoven fibers from the elastomeric

30 film. The post yield force region may reach a minimum or plateau. In some examples, the post
yield force plateau region is followed by the sample breaking (see for example, Fig 5B). In other

examples the post yield force plateau region is followed by an increase in force with increasing

elongation and ultimately the sample breaks (see for example, Ilig SA). The post yield plateau



which is neasured with a steel ruler held beside the grips. The force
reading on the instrunent is zeroed to account for the mass of the fixture
and gri pswOThw/asssorunent is | ocated in a tenperature-ceacruskéoasr3enm f or
measurenents performed at 230C + 2C. The sanple is equilibrated a m ni num
of 1 hour at 230C + 2C before testing. The mass and di nensi ons of the

speci nen are neasured before testing and are used to cal cul ate the basis
wei ght of the specinmen in granms per square nmeter (gsm. The specinen is
nmounted into the grips in a nmanner sucHS5that the |ongitudinal axis of the
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Tensile Test (Mode I)

The Mode I T-peel tensile test method is performed at room temperature (23°C + 2°C).
The material to be tested is cut into a substantially rectilinear shape. Sample dimensions are to
25  Dbe selected to achieve the required strain with forces appropriate for the instrument. Suitable
sample dimensions are approximately 25.4 mm wide by approximately 100 mm long. Shorter
specimens may be used, however, if material availability precludes specimens 100 mm in length.
The length of the sample is the direction perpendicular to the axis of stretch. Suitable
instruments, grips, grip faces, software for data acquisition, calculations, reports, and definition
30  of percent strain are described in the Tensile Test (Mode II) method section above.
The load cell is selected so that the forces measured fall between 10% and 90% of the
capacity of the load cell or the force range used. Typically a 25 N load cell is used. The fixtures

and grips are installed. The instrument is calibrated according to the manufacturer’s instructions.



The tensile test results are reported for each exanple as one or a

conbi nation of the follow ng properties; the percent engineering strain at
1 N cm f owoeo(odss2sel ongation at 1 NNcm, the Mde |l faiPCurus26000688tn N cm
the percent engineering strain at break, and the ultimate tensile strength
in Ncm(i.e., the peak force divided by the sanple width, for exanple, at
the "break” in Fig. 5A and at the "yield point” in Fig. 5B,). A m ni num of
three sanples is used to deternmine the average test values. Typical Mde II
failure values for well bonded | am natéé used in absorbent articles of the
present invention are fromabout 1.1 NNcmto about 3.5 Ncmfor activated
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20  sample. For samples that are well bonded, this can be achieved by gently abrading the sample
with a rubber eraser in the approximate direction toward the pen mark. (5) Carefully peel the
nonwoven off of the film to the pen mark. (6) Place a second piece of tape, 5.08 cm long and
2.54 cm wide, centered across the top 2.54 cm width of the nonwoven fibers that have been
intentionally delaminated from the sample to form the nonwoven portion of the T-peel sample.

25 A minimum of five samples is used to determine the average test value. To perform the T-peel
test, mount the sample into the grips in a T-peel configuration with the nonwoven portion of the
T-peel sample mounted in the upper grip and the film portion of the T-peel sample mounted into
the bottom grip. The specimen is mounted into the grips in a manner such that there is minimal
slack and the force measured is less than about 0.02N. The crosshead moves up at a constant

30  crosshead speed of 30.5 cm/min and the sample is peeled until the respective materials
(nonwoven fibers and film) separate completely. The force and extension data are acquired at a
rate of 50 Hz during the peel. The peak force (N/cm) during the first 50 mm of extension is

reported as the Mode I peel force. Typical Mode I peel values for a well bonded laminate used in



the follow ng procedure: (1) Mark the sanple with a pen, nmaking a |ine
across the 2.54 cmwidth of the sanple at a |location 2.54 cmfromthe end
of the sawpl2e10/082380Stretch the sanple in small increnenPsTius2a0psB82A5 cnl
area between the pen mark and the end of the sanple to initiate

del am nati on of the nonwoven fibers fromthe film (3) Secure a piece of
maski ng tape (Corporate Express, MG CEB1X60TN, from Paperworks, Inc at
pwi -i nc.com or equivalent), 5.08 cmlong and 2.54 cm w de, centered across
the top 2.54 cmw dth of sanple on the4nd of the sanple which has been
stretched to initiated del am nation, Apply pressure to bond the tape to the
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instructions. The distance between the line of gripping force (gauge length, as described in the

Tensile test-Mode II) is 2.54 cm, which is measured with a steel ruler held beside the grips. The

force reading on the instrument is zeroed to account for the mass of the fixture and grips. The

samples are equilibrated at 23°C + 2°C for a minimum of one hour before testing. The mass,

25  length and width of the specimen are measured before testing and are used to calculate the basis
weight of the specimen in grams per square meter (gsm). A minimum of five samples is used to
determine the average test values. The specimen is mounted into the grips in a manner such that
there is minimal slack and the force measured is less than 0.02N. The first segment of the two
cycle hysteresis test method is a gauge adjustment step using a 5 gram preload slack adjustment.

30  The engineering tensile engineering strain ¥, . is defined in the Tensile Test Method section

above and with a slack adjustment preload segment, L, is the adjusted gauge length, 1 is the



| am nate and how the product fits once it is applied. The two cycle
hysteresis test nethod is perfornmed at roomtenperature (23C + 20C). The
mat eri al wo 2b0m/@86280ed is cut into a substantially rectiPChaseoosy382 Sanpl e
di rensions are selected to achieve the required strain with forces
appropriate for the instrunent. Suitable sanple dinensions are
approximately 25.4 mmw de by approximately 76.2 nm | ong. Shorter specinens
may be used, however, if material availability precludes specinens 76.2 mm
in length. The sanple is selected and mdunted such that the direction of
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adj ust merfPUETER A A GongaBt psshrad SRR -X WRMRdj ust nent .  The engi neeri ng
tensile enginesri ngoRltthedamp@iBnsn decdiiils ded% BRMndeAnd biginl qB&inlcRs T@SS Met hod
section above and with a slack adjustnment prel oad segnent, LO is the

adj usied GaBlE ¢¥dgbh, L is thestretched length and gteme is in units of

percent. The '((20 Qe IV BERE RIrSugh®b chifpldene U&inagydiber holrlhewyeg
segnents: (1) Slack adjustnent: Mve the crosshead az 13 mmmn. until the

speci f i edIBtegiisslieslek adj ust nent prel oad i s achi eved. The di stance between
the lines of gripping force at the 5 gf slack adjustnent preload is the

adj ust ed gauge length. (2) Mwve the crosshead to achieve the specified
per cent engi ndée imadhod rapaithCygle &load forces at 100% engineering strain and 130% engineering

20  strain (from segment 2), Cycle 1 unload force at 50% engineering strain and 30% engineering
strain (from segment 4), percent set and force relaxation. The forces are reported in N/cm, where
cm is the width of the sample. The percent set is defined as the percent engineering strain after
the start of the second load cycle (from segment 6) where a force of 7 grams is measured (percent
set load =7 grams). Dorce relaxation is the reduction in force during the hold in segment 3 and

25 isreported as a percent. Percent force relaxation is calculated from the forces measured at 130%
engineering strain during Cycle 1 and is equal to 100*[((initial force at 130% engineering strain)
- (force at 130% engineering strain after the 30 second hold))/(initial force at 130% engineering
strain)].

For different sample dimensions, the crosshead speed is adjusted to maintain the

30  appropriate strain rate for each portion of the test. For example; a crosshead speed of 127
mm/min would be used in segments 2, 4 and 6 for a sample gauge length of 12.7 mm and a
crosshead speed of 381 mm/min would be used in segments 2, 4 and 6 for a sample gauge length

of 38.1 mm. Additionally, for samples with different widths, the slack preload force (5 grams per



engi neering strain= 130% at a constant crosshead speed of 254 mm m n. For
exanple, if the adjusted gauge length fromsegnent 1 is 26.00 mm the
sanpl e i swetzoawmshzsd to 59. 80 mm and t he % engi neeri ng SPCARIUS2609/051382
((59.80/26.00-1)* 100= 130% (3) Hold the sanple for 30 seconds at the
specified percent engineering strain (i.e., engineering strain= 130%. (4)
Reduce engineering strain to 0% engineering strain (i.e., return grips to
adj ust ed gauge length) at a constant crosshead speed of 254 mm m n. (5)
Hol d t he sanple for 60 seconds at 0% erf§i neering strain (segnents 1 to 5
conplete Cycle 1) (6) Repeat segnents 2 through 5 to conplete the second
cycl e of AecnTweliCyd%é glyptagd Bsipsreq@set. loatercaet Braths pepoT4 an Bydth € 2761 oad
forces at i i i i gnent
TR & et s e L L I S A
strain (fheomddegrdepindiy Onplwr@emedsmpeamﬂ of the ostarig] Exted. %mexﬁﬁtr[ée filgdhces are
reported | S t set is
defi ned asrgP e Igpgetf%&g{ %éﬁg%l glglrrl ﬁegwé?%dﬁf %ﬁgal# ang ?%g vgithou gre@“{‘ g&second

| oad Oyclsemplerumbs epnentd ©)100fengineering sc@n oAnd’ 1m1asmnp1&s measpatédof{parc ent

set |load = orce.re redu orce during the
ol d i sk R fRle il s S SR Lt Padi R R i Ton s
cal c gl at ad tlfeﬂfltﬁrtvhﬁcafs&l’(@l@ﬁgdﬂiﬁﬁﬁiﬂ‘(?)% @t70%30Ung Tgict egixiatigh Sﬁétatrmnmﬁ‘tltmag( fq/cl e
1 and is equal tp 100* i ni orce a % engi.neeri ng strai - orce
at 130% Ny HERF Oﬁéa“?fl%gf:ﬁa%\ ta%?ef‘c“ﬁféa i%ﬁ%aatwa%&ﬁ ’76F p5eHPs i6¥ e at
130% engi neering strain)]. For different sanple dinensions, the crosshead

speed is adjusted to naintain the appropriate strain rate for each portion
of thd test. For ekmsnausSe crosshead speed of 127 mmnin woul d be used in

segnents 2, 4gahfle GwoQlycR ISAMRIE 138UBBeiRRY 4ho0f. 12.7 mm and a crosshead
speed of 381 nmm mn woul d be used in segnents 2, 4 and 6 for a sanple gauge

|l ength of 38.1 mm Additionally, for sanples vvlth different widths, the
slack preload force (5 grams per2.54 cmwidth = 1.97 g/cm and the percent
set |oad for cé\ll(dpc'gfﬂmclﬁévm the Bietaged mpmhtmoitlwdnwm augtelpenapiitust ed f or

the di ffqg@glse éd’fﬂ?éran Eéfé}enczhﬁel ofPYEL %{tﬁﬁt?te@%%ns{% dl 50 be

nodi fi ed ndi ng on e expected prope tles e material tested. For
exanplde, alfmissios Usap pidrsrt moth reppalt Ge ofesdneinvgntsno g dltcedttenothdG@Ygmeaning

engi neer Io?%ef?riltu%{- & "&XEQB%? RE: ﬁé‘rﬂi&% ﬁt%nﬁé‘t@%ﬁ anzmegnl orgcleeﬁﬁ%%‘ﬁ GFnt 0 100%

eng|neer|ngs raln. esarrpels not
term in a document incorporated by reference, the meaning or def1n1t10n assigned to the term in

this written document shall govern.
While particular embodiments of the present invention have been illustrated and
20  described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.



el ongated to 100% engi neering strain, the sanple is to be elongated to 70%
engi neering strain. In the latter two cases (elongation to 100% or 70%
strain), wonew/sedsaxati on is determ ned at the nmaxi num eConsat0omnsef Cycle
1 as defined above for elongation of 130% engi neering strain. Permanent Set
See the Two Cycle Hysteresis Test imediately above. Al docunents cited in
the Detailed Description of the Invention are, in relevant part,
i ncorporated herein by reference; the citation of any docunent is not to be
construed as an adnmission that it is priflor art with respect to the present
invention. To the extent that any neaning or definition of a termin this
written docunent conflicts with any neaning or definition of the termin a
docurnent i ncorporated by reference, b?ﬁlmani ng or definition assigned to
the termin this witten docunent shall govern. Wile particul ar
enbodi meWst efcldilned pr esent i nventi on have been illustrated and descri bed,
it woul d be vai 0.t .Skilled in the art that various other changes
d 1be, ol US Jud QRRGSK) . S
and nodi fications can be nmade Wi t hout departing fromthe spirit and scope
of the invenbpsret; It is therefore intended to cover in the appended cl ains
all such ch%/nﬂ%%%cand nodi fications that are within the scope of this
i nvention. ¢t Wikt is claimed is: 1. An absorbent article conprising: a
t opsheet ; am adkdrBdnt Qv @fsposadbabisar thempsteeradduspased bet ween the topsheet
and outer cover; wherein the outer cover co C"]igses a extrusibon bonded
| ami nat e, t‘ﬁlée“’é&fl}ﬁlj’élfebﬁovl‘ib?ﬂi%ls?saﬁﬁeﬁHPSéOIbt&ﬂ‘?'g? e, e girgsion begdgd
coext r udegnightasé@pmidge film conprising a core layer, a first outer |ayer,
and a second outer | ayer, wherein the core layer is between the first and
second outer | é)}@%lg‘,layér %ﬁ%ﬂf’x‘?éﬁla&tﬁ‘?ﬂ%]il%@]i“hé?lﬁf’“sﬂﬂfe%e andy st puterleists; _
wherein the fiLgha QbR od@8fer,ivheRYNMB ARG 3 ¥Els YetwbN@E fit R ad@coRRYen vi a
extrusion coating; wherein the outer cover is elastic to at |east about 50%
engi neering st A&
a nonwoven consisting of fibers and/or filaments;
wherein the first outer layer is non-adhesively joined to the nonwoven via extrusion
coating;
wherein the outer cover is elastic to at least about 50% engineering strain;
wherein the nonwoven has a high chemical affinity for the first outer layer;
wherein the first outer layer has a low chemical affinity for the core layer; and
wherein the first outer layer comprises an amount of draw down polymer greater than about 45
wt%.
2. The absorbent article according to Claim 1, wherein the extrusion bonded laminate is
activated.
3. 'The absorbent article according to any of the preceding claims, wherein the first and second
outer layers have a fusion index from about 10% to about 40%.
4. The absorbent article according to any of the preceding claims, wherein the nonwoven
comprises bicomponent fibers, the fibers comprising a core and a sheath.
5. The absorbent article according to Claim 4, wherein the sheath comprises polyethylene and
the core comprises polypropylene.
6. 'The absorbent article according to any of the preceding claims, wherein the core of the
elastomeric film is selected from the group consisting of an ethylene copolymer having a fusion
index from about 5% to about 20%, a propylene copolymer having a fusion index from about 5%

to about 20%, and combinations thereof.



wherein the nonwoven has a high chem cal affinity for the first outer

| ayer; wherein the first outer layer has a |low chem cal affinity for the
core | ayewp 2andsatserein the first outer |ayer conpri sesPam/uspe9si3ef draw
down pol ymer greater than about 45 wt% 2. The absorbent article according
to Caim1, wherein the extrusion bonded | am nate is activated. 3. The
absorbent article according to any of the preceding clains, wherein the
first and second outer |ayers have a fusion index fromabout 10%to about
40% 4. The absorbent article accordinglto any of the preceding clains,
wherein the nonwoven conprises biconponent fibers, the fibers conprising a
core and 7a Shreabsrbers artitlgeacersdiog seany o heipedceding elaimi whereio el fabtaugpr laxkier ei n
t he sheat i 3 AR & ypropyl ene. 6.
The absorcllzogren ?%ﬂ?ﬁg&%ﬁ%{ H?%g&?%@;%g&ggngﬁ@?eptgecedévﬁge%hﬁ%l%hs, wherein the
core of t&heTls dsorbentpiticlefactanling tosaly of thegrdceding ¢lhissgiuobg compssisg & sgowof an
et hyl ene I [ i n fusion. i ndex from about 5% to about 20% a
propyl enen%g‘gg\f)%ﬂn%? \a{.lillel %60%5101“?%% %Ij'i ndex from about 5% to about 20% and
conbi nat i%n$he dvodeit. articlel hecorlxgoiolxan tof alret pred¢edingcdomeli wigerdin tizengmofatet tvad

5% of & BOPGNETToRbHBIL <1 Ky Rere Niah b il hy el Rlockilor pant

articl e aocandamgrient e aotdig tp aBCcEdhdge @i Bimd, whtkar the dapsm&ictgma
second nonwoven joined to the second outer layer. 9. The absorbent article
accor di ng°t"8"&fy of the preceding clains, wherein the |aninate bond
strength i safig0monaein-tised dBoakarpolgmer; Md&m as nmeasured by the Tensile
Test (Mode 11). 10. The absorbent article according to any of the preceding
cl ai ms, whediast AT GO fi | m conpri ses: at | east one ol efin-based
el ast onery e rdPih¥ FREomBAC i Rt hds@3REmARR stif 3Wo MO MBRLBONET 5% WRERLRd b ehe

el astoneric filmhas a pernmanent set of no nore than about 15% as neasured
by the TworcrileHppeeds “E@sr Methed using { P50 Maginhgn ae0s#SaEHIm engi neeri ng
strain.



