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(57) ABSTRACT 

A patterned apertured web comprises a layer comprising a 
plurality of apertures and a plurality of land areas. The plu 
rality of apertures comprise a first set of apertures in a first 
Zone and a second set of apertures in a second Zone. The first 
set of apertures in the first Zone have Interaperture Distances, 
according to the Aperture Test herein. The Interaperture Dis 
tances of the first set of apertures have a first distribution 
having a first mean and a first median. The first mean is 
different than the first median. The second set of apertures in 
the second Zone have Interaperture Distances, according to 
the Aperture Test herein. The Interaperture Distances of the 
second set of apertures have a second distribution having a 
second mean and a second median. The second mean is dif 
ferent than the second median. The first and second sets of 
apertures have different patterns. 
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ZONAL PATTERNED APERTURED WEBS, 
LAMINATES, AND METHODS FOR MAKING 

THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority under 35 U.S.C. 
S119(e) to U.S. Provisional Patent Application Ser. Nos. 
627076,043, filed on Nov. 6, 2014, and 62/177,405, filed on 
Mar. 13, 2015, the entire disclosures of which are hereby 
incorporated by reference. 

FIELD 

0002 The present disclosure generally relates to webs, 
apertured webs, patterned apertured webs, Zonal patterned 
apertured webs, laminates, pre-strained laminates, moiré 
effect laminates, and methods for making the same. The 
webs, apertured webs, patterned apertured webs, Zonal pat 
terned apertured webs, laminates, pre-strained laminates, and 
moire effect laminates are particularly suited for use in dis 
posable absorbent articles, such as diapers, adult inconti 
nence products, training pants, feminine hygiene products, 
wipes, dusting Substrates, cleaning Substrates, and any other 
Suitable consumer products or other products. 

BACKGROUND 

0003) Apertured webs are sometimes useful in disposable 
absorbent products and other consumer products. These aper 
tured webs typically have uniformly sized and shaped circular 
or ovate apertures throughout their area. The circular or ovate 
apertures may be uniformly spaced in the cross-machine 
direction and in the machine direction with respect to each 
other. These uniform aperture patterns provide webs that have 
the same amount of fluid penetration and/or absorbency 
throughout their area owing to the uniform circular or ovate 
aperture designs. Furthermore, land areas (i.e., non-apertured 
portions) in these apertured webs typically have the same 
size, shape, orientation, and spacing with respect to each 
other. While such uniform apertured webs may be desirable in 
Some applications, other applications would benefit from 
improved apertured webs. Furthermore, these apertured webs 
are typically planar, but some consumers may desire three 
dimensional features and other features. 

SUMMARY 

0004. The patterned apertured webs of the present disclo 
Sure provide patterns of nonhomogeneous apertures that have 
different sizes, shapes, and/or Absolute Feret Angles. This 
allows the webs to have better depth perception, improved 
fluid handling properties, and/or aesthetically pleasing 
appearances relative to apertured webs that have uniformly 
sized and shaped, homogeneous apertures. Laminates having 
at least one pre-strained layer of the present disclosure, 
whether comprising patterned apertured webs, apertured 
webs, or not, provide three-dimensional features in the lami 
nates, thereby providing consumer preferred executions that, 
in one example, may keep bodily exudates away from the skin 
of a wearer or user. Moiré effect laminates may also be pro 
vided. Outer covers, and other components of absorbent 
articles also benefit from these patterned apertured webs, 
pre-strained laminates, moiré effect laminates, and other non 
pre-strained laminates of the present disclosure. Methods of 
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making the patterned apertured webs, moire effect laminates. 
and pre-strained or non-pre-strained laminates are also pro 
vided. 

0005. In a form, the present disclosure is directed, in part, 
to a patterned apertured web. The patterned apertured web 
comprises a plurality of land areas in the patterned apertured 
web and a plurality of apertures defined in the patterned 
apertured web. At least Some of the land areas Surround at 
least some of the apertures. The patterned apertured web has 
an Effective Open Area in the range of about 5% to about 
50%, according to the Aperture Test herein. The patterned 
apertured web has a plurality of Interaperture Distances, 
according to the Aperture Test herein. The Interaperture Dis 
tances have a distribution having a median and a mean, 
wherein the mean is greater than the median. 
0006. In a form, the present disclosure is directed, in part, 
to a patterned apertured web. The patterned apertured web 
comprises a plurality of land areas in the patterned apertured 
web. At least some of the land areas have a width of at least 5 
mm. The patterned apertured web comprises a plurality of 
apertures defined in the patterned apertured web. At least 
Some of the land areas Surround at least some of the plurality 
of apertures. The plurality of apertures are non-homogeneous 
in a repeat unit such that at least three of the apertures have a 
different size, a different shape, or a different Absolute Feret 
Angle, according to the Aperture Test herein. The plurality of 
the apertures have an Effective Aperture Area in a range of 
about 0.3 mm to about 15 mm, according to the Aperture 
Test herein. The patterned apertured web has an Effective 
Open Area in a range of about 5% to about 50%, according to 
the Aperture Test herein. 
0007. In a form, the present disclosure is directed, in part, 
to a patterned apertured web. The patterned apertured web 
comprises a plurality of land areas in the patterned apertured 
web and a plurality of apertures defined in the patterned 
apertured web, wherein at least Some of land areas Surroundat 
least some of the apertures. The plurality of apertures are 
non-homogeneous in a repeat unit Such that at least three of 
the apertures have a different size or a different shape. The 
patterned apertured web has an Effective Open Area in the 
range of about 5% to about 50%, according to the Aperture 
Test herein. 

0008. In a form, the present disclosure is directed, in part, 
to a patterned apertured web comprising a plurality of first 
arrays forming a first Zone in the patterned apertured web. At 
least some of the first arrays comprise a first plurality of land 
areas and a first plurality of apertures. At least some of the first 
plurality of land areas surround at least some of the first 
plurality of apertures. The first plurality of apertures in the 
first Zone have a plurality of Interaperture Distances, accord 
ing to the Aperture Testherein. The Interaperture Distances of 
the first Zone have a first distribution having a first mean and 
a first median. The first mean is greater than the first median 
by at least 4%. The first arrays comprise an Effective Open 
Area in the range of about 5% to about 50%, according to the 
Aperture Test herein. The patterned apertured web comprises 
a plurality of second, different arrays forming a second Zone. 
At least some of the second arrays comprise a second plurality 
of land areas and a second plurality of apertures. At least some 
of the second land areas Surround at least some of the second 
plurality of apertures. The second plurality of apertures in the 
second Zone have a plurality of Interaperture Distances, 
according to the Aperture Test herein. The Interaperture Dis 
tances of the second Zone have a second distribution having a 
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second mean and a second median. The second mean is 
greater than the second median. The second arrays comprise 
an Effective Open Area of about 5% to about 50%, according 
to the Aperture Test herein. 
0009. In a form, the present disclosure is directed, in part, 

to a patterned apertured web. The patterned apertured web 
comprises a plurality of first arrays forming a first Zone in the 
patterned apertured web. At least some of the first arrays 
comprise a first plurality of land areas and a first plurality of 
non-homogeneous apertures. At least Some of the first plural 
ity of land areas surround at least some of the first plurality of 
apertures. The first plurality of apertures have an Average 
Absolute Feret Angle of greater than about 20 degrees, 
according to the Aperture Test herein. The first arrays com 
prise an Effective Open Area in the range of about 5% to about 
50%, according to the Aperture Test herein. The patterned 
apertured web comprises a plurality of second, different 
arrays forming a second Zone in the patterned aperture web. 
At least some of the second arrays comprise a second plurality 
of land areas and a second plurality of non-homogeneous 
apertures. At least some of the second plurality of land areas 
Surround at least Some of the second plurality of apertures. 
The second arrays comprise an Effective Open Area of about 
5% to about 50%, according to the Aperture Test herein. 
0010. In a form, the present disclosure is directed, in part, 

to a patterned apertured web. The patterned apertured web 
comprises a layer comprising a plurality of apertures and a 
plurality of land areas. The plurality of apertures comprise a 
first set of apertures in a first Zone and a second set of aper 
tures in a second Zone. The first set of apertures in the first 
Zone have Interaperture Distances, according to the Aperture 
Test herein. Interaperture Distances of the first set of aper 
tures have a first distribution having a first mean and a first 
median. The first mean is different than the first median. The 
second set of apertures in the second Zone have Interaperture 
Distances, according to the Aperture Test herein. The Intera 
perture Distances of the second set of apertures have a second 
distribution having a second mean and a second median. The 
second mean is different than the second median. The first and 
second sets of apertures have different patterns. 
0011. In a form, the present disclosure is directed, in part, 
to a laminate. The laminate comprises a first layer comprising 
a plurality of lower opacity Zones positioned within a higher 
opacity Zone. The plurality of lower opacity Zones form a first 
pattern. The laminate comprises a second layer comprising a 
second pattern. The first layer is intermittently joined to the 
second layer to form the laminate. The laminate comprises a 
non-joined span of the first and second layers having a dimen 
sion of at least about 20 mm. A first portion of the second 
pattern is visible through at least some of the plurality of 
lower opacity Zones when the first layer, within the non 
joined span, is in a first position relative to the second layer, 
within the non-joined span. A second portion of the second 
pattern is visible through at least some of the plurality of 
lower opacity Zones when the first layer, within the non 
joined span, is in a second position relative to the first layer, 
within the non-joined span. 
0012. In a form, the present disclosure is directed, in part, 
to an absorbent article comprising a laminate. The laminate 
comprises a first nonwoven layer comprising a plurality of 
lower opacity Zones positioned within a higher opacity Zone. 
The plurality of lower opacity Zones form a first pattern. The 
laminate comprises a second layer comprising a second pat 
tern. The first layer is intermittently joined to the second layer 
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to form the laminate. The laminate comprises a non-joined 
span of the first and second layers having a dimension of at 
least about 20 mm. A first portion of the second pattern is 
visible through at least some of the plurality of lower opacity 
Zones when the first layer, within the non-joined span, is in a 
first position relative to the second layer, within the non 
joined span. A second portion of the second pattern is visible 
through at least Some of the plurality of lower opacity Zones 
when the first layer, within the non-joined span, is in a second 
position relative to the first layer, within the non-joined span. 
0013. In a form, the present disclosure is directed, in part, 
to an absorbent article comprising a laminate. The laminate 
comprises a first nonwoven layer comprising a plurality of 
apertures in a first pattern and a second layer comprising a 
second, different pattern. The first layer is intermittently 
joined to the second layer to form the laminate. The laminate 
comprises a non-joined span of the first and second layers 
having a dimension of at least about 30 mm. A first portion of 
the second pattern is visible through at least some of the 
plurality of apertures when the first layer, within the non 
joined span, is in a first position relative to the second layer, 
within the non-joined span. A second portion of the second 
pattern is visible through at least some of the plurality of 
apertures when the first layer, within the non-joined span, is in 
a second position relative to the first layer, within the non 
joined span. 
0014. In a form, the present disclosure is directed, in part, 
to a method of producing a patterned apertured web. The 
method comprises providing a web having a central longitu 
dinal axis. The web comprises a plurality of overbonds 
extending Substantially parallel to the central longitudinal 
axis. The method comprises conveying the web in a machine 
direction that is substantially parallel to a direction of exten 
sion of the central longitudinal axis of the web. The method 
comprises stretching the web in a cross-machine direction 
that is Substantially perpendicular to the machine direction to 
cause at least some of the overbonds to at least partially 
rupture and at least partially form patterned apertures in the 
web. At least some of the patterned apertures have Absolute 
Feret Angles, according to the Aperture Testherein, of at least 
about 20 degrees. At least some of the patterned apertures 
have an Aspect Ratio, according to the Aperture Test herein, 
in the range of about 2:1 to about 6:1. 
0015. In a form, the present disclosure is directed, in part, 
to a method of forming patterned apertures in a web. The 
method comprises providing a web having a central longitu 
dinal axis, conveying the web in a machine direction that is 
Substantially parallel to the central longitudinal axis, and 
creating a plurality of overbonds in the web. The overbonds 
have central longitudinal axes that are Substantially parallel to 
the central longitudinal axis of the web. The method com 
prises stretching the web in a cross-machine direction that is 
Substantially perpendicular to the machine direction to at 
least partially form patterned apertures in the web at, at least 
some of the overbonds. At least some of the patterned aper 
tures have Absolute Feret Angles, according to the Aperture 
Test herein, of at least about 20 degrees. The at least some of 
the patterned apertures have an Aspect Ratio, according to the 
Aperture Test herein, of greater than about 2:1. 
0016. In a form, the present disclosure is directed, in part, 
to a method of producing a patterned apertured web. The 
method comprises providing a web having a central longitu 
dinal axis. The web comprises a plurality of overbonds 
extending Substantially parallel to the central longitudinal 
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axis. The method comprises conveying the web in a machine 
direction that is substantially parallel to a direction of exten 
sion of the central longitudinal axis of the web. The method 
comprises stretching the web in a cross-machine direction 
that is Substantially perpendicular to the machine direction to 
cause at least Some of the overbonds to at least partially 
rupture and at least partially form patterned apertures in the 
web. At least some of the patterned apertures have Absolute 
Feret Angles, according to the Aperture Testherein, that are at 
least about 25 degrees. At least Some of the patterned aper 
tures have an Aspect Ratio, according to the Aperture Test 
herein, in the range of about 2:1 to about 6:1. At least three of 
the apertures are nonhomogeneous. 
0017. In a form, the present disclosure is directed, in part, 
to a laminate comprising a first nonwoven layer comprising a 
plurality of apertures and a second nonwoven layer. One of 
the first and second nonwoven layers is a pre-strained layer 
and is joined to the other one of the first and second nonwoven 
layers. The other one of the first and second nonwoven layers 
is a non-pre-strained layer. The pre-strained layer and the 
non-pre-strained layer together form a three-dimensional 
laminate. 

0018. In a form, the present disclosure is directed, in part, 
to a laminate comprising a first nonwoven layer comprising a 
patterned apertured web comprising a plurality of apertures 
and a second nonwoven layer. One of the first and second 
nonwoven layers is a pre-strained layer and is joined to the 
other one of the first and second nonwoven layers. The other 
one of the first and second nonwoven layers is a non-pre 
strained layer. The pre-strained layer and the non-pre-strained 
layer togetherform a three-dimensional laminate. The plural 
ity of apertures have Interaperture Distances, according to the 
Aperture Test herein. The Interaperture Distances have a dis 
tribution having a mean and a median, wherein the mean is 
greater than the median. 
0019. In a form, the present disclosure is directed, in part, 
to a laminate comprising a first nonwoven layer comprising a 
patterned apertured web comprising plurality of apertures 
and a second nonwoven layer. One of the first and second 
nonwoven layers is a pre-strained layer and is joined to the 
other one of the first and second nonwoven layers. The other 
one of the first and second nonwoven layers is a non-pre 
strained layer. The pre-strained layer and the non-pre-strained 
layer together form a three-dimensional laminate. The first 
nonwoven layer or the second nonwoven layer comprises an 
indicia or a patterned adhesive that has a different color than 
the first nonwoven layer or the second nonwoven layer. The 
plurality of apertures have Interaperture Distances, according 
to the Aperture Test herein. The Interaperture Distances have 
a distribution having a mean and a median. The mean is 
greater than the median. The laminate is free of any elastic 
Strands or elastic films. 

0020. In a form, the present disclosure is directed, in part, 
to an absorbent article. The absorbent article comprises a 
liquid permeable topsheet on a wearer-facing side of the 
absorbent article, a garment-facing laminate on a garment 
facing side of the absorbent article. The garment-facing lami 
nate comprises a first nonwoven layer and a second layer 
joined to the first nonwoven layer. The first nonwoven layer 
comprises a plurality of apertures. At least 3 of the plurality of 
apertures in a repeat unit have a different size, a different 
shape, or a different Absolute Feret Angle, according to the 
Aperture Test herein. The absorbent article comprises an 

May 19, 2016 

absorbent core disposed at least partially intermediate the 
liquid permeable topsheet and the garment-facing laminate. 
0021. In a form, the present disclosure is directed, in part, 
to an absorbent article. The absorbent article comprises a 
liquid permeable topsheet on a wearer-facing side of the 
absorbent article and a garment-facing laminate on a gar 
ment-facing side of the absorbent article. The garment-facing 
laminate comprises a first nonwoven layer and a second layer 
joined to the first nonwoven layer when the first nonwoven 
layer or the second layer is in a pre-strained condition and 
when the other of the first nonwoven layer or the second layer 
is in a non-pre-strained condition to form a three-dimensional 
material. The first nonwoven layer comprises a plurality of 
apertures. The absorbent article comprises an absorbent core 
disposed at least partially intermediate the liquid permeable 
topsheet and the garment-facing laminate. 
0022. In a form, the present disclosure is directed, in part, 
to an absorbent article. The absorbent article comprises a 
liquid permeable topsheet on a wearer-facing side of the 
absorbent article and a garment-facing layer on a garment 
facing side of the absorbent article. The garment-facing layer 
comprises a first Zone comprising a plurality of overbonds 
and a second Zone comprising a plurality of apertures. At least 
3 of the plurality of apertures in a repeat unit have a different 
size, a different shape, or a different Absolute Feret Angle, 
according to the Aperture Test herein. The absorbent article 
comprises a liquid impermeable backsheet and an absorbent 
core disposed at least partially intermediate the liquid perme 
able topsheet and the backsheet. 
0023. In a form, the present disclosure is directed, in part, 
to an absorbent article. The absorbent article comprises a 
liquid permeable topsheet on a wearer-facing side of the 
absorbent article and a garment-facing laminate on a gar 
ment-facing side of the absorbent article. The garment-facing 
laminate comprises a first nonwoven layer and a second non 
woven layer joined to the first nonwoven layer. The first 
nonwoven layer comprises a plurality of apertures. The absor 
bent article comprises an absorbent core disposed at least 
partially intermediate the liquid permeable topsheet and the 
garment-facing laminate. 
0024. In a form, the present disclosure is directed, in part, 
to a method of forming a three-dimensional laminate for an 
absorbent article. The method comprises providing a first 
nonwoven layer, providing a second nonwoven layer, and 
applying a pre-strainforce to the first nonwoven layer or to the 
second nonwoven layer. The method comprises joining the 
first nonwoven layer to the second nonwoven layer while the 
first nonwoven layer or the second nonwoven layer is in a 
pre-strained condition, and releasing the pre-strain force to 
form the three-dimensional laminate. 
0025. In a form, the present disclosure is directed, in part, 
to a method of forming a three-dimensional laminate for an 
absorbent article. The method comprises providing a first 
layer, providing a separate, second layer, and applying a 
pre-strain force to the first layer or to the second layer. The 
method comprises overbonding the first layer and the second 
layer while the first layer or the second layer is in a pre 
strained condition to join the first layer and the second layer, 
and releasing the pre-strain force to form the three-dimen 
sional laminate. 
0026. In a form, the present disclosure is directed, in part, 
to a method of forming a three-dimensional laminate for an 
absorbent article. The method comprises providing a non 
woven first layer, providing a separate, nonwoven second 
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layer, and applying a pre-strain force Substantially in the 
machine direction to the first nonwoven layer or to the second 
nonwoven layer. The method comprises overbonding the first 
layer and the second layer while the first layer or the second 
layer is in a pre-strained condition to join the first layer and 
the second layer. The method comprises stretching the first 
and second nonwoven layers in a Substantially cross-machine 
direction to cause at least some of the overbonds to at least 
partially rupture and at least partially form apertures in the 
first and second nonwoven layers, and releasing the pre-strain 
force to form the three-dimensional laminate. The three-di 
mensional laminate is free of elastic strands or elastic films. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027. While the specification concludes with claims par 
ticularly pointing out and distinctly claiming the Subject mat 
ter which is regarded as forming the present invention, it is 
believed that the invention will be better understood from the 
following description which is taken in conjunction with the 
accompanying drawings in which the designations are used to 
designate Substantially identical elements and in which: 
0028 FIGS. 1-4 are photographs of portions of example 
patterned apertured webs in accordance with the present dis 
closure; 
0029 FIG. 5 is a schematic representation of a cross 
sectional view of a patterned apertured web having two lay 
ers, with one layer having patterned apertures and the other 
layer being non-apertured in accordance with the present 
disclosure; 
0030 FIG. 6 is a schematic representation of a cross 
sectional view of a patterned apertured web having two lay 
ers, with both layers having patterned apertures and with the 
apertures in the layers being aligned in accordance with the 
present disclosure; 
0031 FIG. 7 is a schematic representation of a cross 
sectional view of a patterned apertured web having two lay 
ers, with both layers having patterned apertures and with the 
apertures in one layer being fully overlapped by land areas in 
the other layer in accordance with the present disclosure; 
0032 FIG. 8 is a schematic representation of a cross 
sectional view of a patterned apertured web having two lay 
ers, with both layers having patterned apertures and with the 
apertures in one layer being partially overlapped by land areas 
in the other layer in accordance with the present disclosure; 
0033 FIG. 9 is a schematic representation of a cross 
sectional view of a patterned apertured web having two lay 
ers, with a first patterned apertured layer and a second non 
apertured layer and with printing or ink on one of the layers in 
accordance with the present disclosure; 
0034 FIG. 10 is a schematic representation of a cross 
sectional view of a patterned apertured web having two lay 
ers, with a first patterned apertured layer and a second non 
apertured layer and with a colored adhesive on one of the 
layers or positioned intermediate the layers in accordance 
with the present disclosure; 
0035 FIGS. 11-15 are example patterned apertured webs 
in accordance with the present disclosure; 
0036 FIG. 16 is a schematic representation of an example 
method for producing the patterned apertured webs of the 
present disclosure in accordance with the present disclosure; 
0037 FIG. 17 is a perspective view of a web weakening 
arrangement of FIG. 16 in accordance with the present dis 
closure; 
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0038 FIG. 18 is a photograph of an example roller that can 
be used as roller 110 in the weakening arrangement of FIG.17 
in accordance with the present disclosure; 
0039 FIGS. 19-23 are example overbond patterns for 
roller 110 of FIG. 17 used to produce patterned apertured 
webs in accordance with the present disclosure; 
0040 FIG. 24 is a perspective view of an incremental 
stretching system of the method of FIG. 16 in accordance 
with the present disclosure; 
0041 FIG. 25 is an enlarged view showing the details of 
teeth of the incremental stretching system of FIG. 24 in accor 
dance with the present disclosure; 
0042 FIG. 26 is a perspective view of an example cross 
machine directional tensioning apparatus of the method of 
FIG. 16 in accordance with the present disclosure; 
0043 FIG.27 is a schematic representation of a front view 
of an example cross machine directional tensioning apparatus 
with outer longitudinal portions in an unexpanded and non 
angled position relative to a middle portion in accordance 
with the present disclosure; 
0044 FIG. 28 is a schematic representation of a front view 
of the cross machine directional tensioning apparatus of FIG. 
27 with the outer longitudinal portions in a longitudinally 
expanded position relative to the middle portion in accor 
dance with the present disclosure; 
0045 FIG.29 is a schematic representation of a front view 
of the cross machine directional tensioning apparatus of FIG. 
27 with the outer longitudinal portions in an angled and 
expanded position relative to the middle portion in accor 
dance with the present disclosure; 
0046 FIG.30 is a schematic representation of a front view 
of a cross machine directional tensioning apparatus with 
outer longitudinal portions fixed in an angled position relative 
to a middle portion in accordance with the present disclosure; 
0047 FIG.31 is an example overbond pattern for the roller 
110 of FIG. 17 in accordance with the present disclosure; 
0048 FIG. 32 is a photograph of an example patterned 
apertured web produced using the overbond pattern of FIG. 
31 and having been subjected to a 25% cross directional 
stretch using the equipment illustrated in FIG. 26 in accor 
dance with the present disclosure; 
0049 FIG. 33 is a photograph of an example patterned 
apertured web produced using the overbond pattern of FIG. 
31 and having been subjected to a 35% cross directional 
stretch using the equipment illustrated in FIG. 26 in accor 
dance with the present disclosure; 
0050 FIG. 34 is a photograph of an example patterned 
apertured web produced using the overbond pattern of FIG. 
31 and having been subjected to a 45% cross directional 
stretch using the equipment illustrated in FIG. 26 in accor 
dance with the present disclosure; 
0051 FIG. 35 is a photograph of an example patterned 
apertured web produced using the overbond pattern of FIG. 
31 and having been subjected to a 55% cross directional 
stretch using the equipment illustrated in FIG. 26 in accor 
dance with the present disclosure; 
0.052 FIG. 36 is a plan view of an example disposable 
absorbent article having portions cut away to reveal underly 
ing structure that may comprise one or more patterned aper 
tured webs, the inner surface of the absorbent article is facing 
the viewer, in accordance with the present disclosure; 
0053 FIG. 37 is a top view of an example absorbent core 
of an absorbent article with some layers partially removed, 
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wherein the absorbent core comprises one or more channels 
in accordance with the present disclosure; 
0054 FIG. 38 is a cross-sectional view of the absorbent 
core taken about line 38-38 of FIG. 37 in accordance with the 
present disclosure; 
0055 FIG. 39 is a cross-sectional view of the absorbent 
core taken about line 39-39 of FIG. 37 in accordance with the 
present disclosure; 
0056 FIG. 40 is a top view of an absorbent article of the 
present disclosure, having portions cut away to reveal under 
lying structure, that is a sanitary napkin in accordance with 
the present disclosure; 
0057 FIG. 41 is a top view of a patterned adhesive applied 
to a Substrate in accordance with the present disclosure; 
0058 FIG. 42 is a top view of another patterned adhesive 
applied to a Substrate in accordance with the present disclo 
Sure; 

0059 FIGS. 43-52 represent schematic illustrations of 
patterned apertures and land area in various patterned aper 
tured webs, with the apertures being the black portions and 
the land areas being the white portions, inaccordance with the 
present disclosure; 
0060 FIG. 53 represents a schematic illustration of an 
example overbond pattern having overbonds with central lon 
gitudinal axes that are Substantially parallel to a machine 
direction in accordance with the present disclosure; 
0061 FIG. 53A is a photograph of a patterned apertured 
web produced using an overbond roll having the overbond 
pattern of FIG. 53 in according with the present disclosure; 
0062 FIG. 54 is a photograph of a portion of a patterned 
apertured web comprising fused or melted portions Surround 
ing the apertures in accordance with the present disclosure; 
0063 FIGS. 55-60 illustrate schematic illustrations of 
example overbond roller patterns used to create patterns of 
overbonds in webs in accordance with the present disclosure; 
0064 FIG. 61 is a schematic illustration of a patterned 
apertured web with one of the layers being pre-strained prior 
to being joined to at least one of the otherlayers in accordance 
with the present disclosure; 
0065 FIG. 62 is a photograph of a portion of a patterned 
apertured web with at least one of the layers being pre 
strained prior to being joined to at least one of the otherlayers 
in accordance with the present disclosure; 
0066 FIG. 63 is a cross-sectional view of a patterned 
apertured web with at least one of the layers being pre 
strained prior to being joined to at least one of the otherlayers 
in accordance with the present disclosure; 
0067 FIG. 64 is a photograph of an overbonded web free 
of any pre-strained layers in accordance with the present 
disclosure; 
0068 FIG. 65 is a photograph of the overbonded web of 
FIG. 64 with a pre-strained layer in accordance with the 
present disclosure; 
0069 FIG. 66 is a photograph of an overbonded web free 
of any pre-strained layers in accordance with the present 
disclosure; 
0070 FIG. 67 is a photograph of the overbonded web of 
FIG. 66 with a pre-strained layer in accordance with the 
present disclosure; 
0071 FIG. 68 is a photograph of a patterned apertured web 
free of any pre-strained layers in accordance with the present 
disclosure; 
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0072 FIG. 69 is a photograph of the patterned apertured 
web of FIG. 68 with a pre-strained layer in accordance with 
the present disclosure; 
0073 FIG.70 is a photograph of a patterned apertured web 
free of any pre-strained layers in accordance with the present 
disclosure; 
0074 FIG. 71 is a photograph of the patterned apertured 
web of FIG.70 with a pre-strained layer in accordance with 
the present disclosure; 
(0075 FIGS. 72-75 are schematic representations of layers 
of various webs in accordance with the present disclosure; 
(0076 FIGS. 76-79 are plan views of absorbent articles, 
garment-facing Surfaces facing the viewer, in accordance 
with the present disclosure; 
(0077 FIGS. 80 and 81 are photographs of webs with only 
Some of the overbonds ruptured to form apertures in accor 
dance with the present disclosure; 
0078 FIG.82 is a photograph of a patterned apertured web 
for a feminine hygiene product, wherein outer portions of the 
web have embossed areas in accordance with the present 
disclosure; 
007.9 FIG. 83 is a photograph of an example patterned 
apertured web in accordance with the present disclosure; 
0080 FIG. 84 is a photograph of an example moiré effect 
laminate with a first layerina first position relative to a second 
layer, wherein a first portion of a second pattern of the second 
layer is at least partially visible through a first portion of a first 
pattern of the first layer, in accordance with the present dis 
closure; 
I0081 FIG. 85 is a photograph of the example moire effect 
laminate of FIG. 84 with the first layer in a second position 
relative to the second layer, wherein a second portion of the 
second pattern is at least partially visible through a second 
portion of the first pattern, in accordance with the present 
disclosure; 
I0082 FIG. 86 is a photograph of the example moire effect 
laminate of FIG. 84 with the first layer in a third position 
relative to the second layer, wherein a third portion of the 
second pattern is at least partially visible through a third 
portion of the first pattern, in accordance with the present 
disclosure; 
I0083 FIG. 87 is a photograph of the examplemoiré effect 
laminate of FIG. 84 with the first layer in a fourth position 
relative to the second layer, wherein a fourth portion of the 
second pattern is at least partially visible through a fourth 
portion of the first pattern, in accordance with the present 
disclosure; 
I0084 FIGS. 88-90 are example absorbent articles with 
bonds or joined portions, garment-facing Surfaces removed to 
show the position of the bond or joined portions, in accor 
dance with the present disclosure; 
I0085 FIG.91 is an example illustration of a moiré effect 
laminate or other laminate of the present disclosure with a 
first layer having a different path length of a second layer, in 
accordance with the present disclosure; 
I0086 FIG. 92 is an example of a first layer having a first 
pattern of a moire effect laminate, in accordance with the 
present disclosure; 
I0087 FIG. 93 is an example of a second layer having a 
second pattern of moire effect laminate, in accordance with 
the present disclosure; 
I0088 FIG. 94 is an example the first layer of FIG. 92 
overlaid on the second layer of FIG.93 to form a moire effect 
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laminate, wherein the first layer is in a first position relative to 
the second layer, in accordance with the present disclosure; 
I0089 FIG. 95 is an example the first layer of FIG. 92 
overlaid on the second layer of FIG.93 to form a moire effect 
laminate, wherein the first layer is in a second position rela 
tive to the second layer, in accordance with the present dis 
closure; 
0090 FIG. 96 is an example of a first layer having a first 
pattern of a moire effect laminate, in accordance with the 
present disclosure; 
0091 FIG. 97 is an example of a second layer having a 
second pattern of moire effect laminate, in accordance with 
the present disclosure; 
0092 FIG. 98 is an example the first layer of FIG. 96 
overlaid on the second layer of FIG.97 to form a moire effect 
laminate, wherein the first layer is in a first position relative to 
the second layer, in accordance with the present disclosure; 
0093 FIG. 99 is an example the first layer of FIG. 96 
overlaid on the second layer of FIG.97 to form a moire effect 
laminate, wherein the first layer is in a second position rela 
tive to the second layer, in accordance with the present dis 
closure; 
0094 FIG.100 is a cross-sectional illustration of a portion 
of a non-joined span of a moire effect laminate, whereina first 
layer is in a first position relative to a second layer, and 
wherein a first portion of a second pattern of the second layer 
is visible through a first pattern of the first layer, inaccordance 
with the present disclosure; 
0095 FIG. 101 is a cross-sectional illustration of a portion 
of a non-joined span of the moiré effect laminate of FIG.100. 
wherein the first layer has been moved into a second position 
relative to the second layer, and wherein a second portion of 
the second pattern is visible through the first pattern, in accor 
dance with the present disclosure; 
0096 FIG. 102 is a cross-sectional illustrate of a portion of 
a non-joined span of a moire effect laminate, wherein a first 
layer is in a first position relative to a second layer, and 
wherein a first portion of a second pattern of the second layer 
is visible through a first pattern of the first layer, inaccordance 
with the present disclosure; 
0097 FIG. 103 is a cross-sectional illustration of the por 
tion of the non-joined span of the moire effect laminate of 
FIG. 102, wherein the first layer has been moved into a second 
position relative to the second layer, and wherein a second 
portion of the second pattern is visible through the first patter, 
in accordance with the present disclosure; 
0098 FIGS. 104-107 illustrate patterned apertured webs 
on an absorbent article that have various Zones, in accordance 
with the present disclosure; and 
0099 FIG. 108 is a side view of a package of absorbent 
articles in accordance with the present disclosure. The outer 
Surface is illustrated as transparent for purposes of clarity. 

DETAILED DESCRIPTION 

0100 Various non-limiting forms of the present disclosure 
will now be described to provide an overall understanding of 
the principles of the structure, function, manufacture, and use 
of the Zonal patterned apertured webs, laminates, and meth 
ods for making the same disclosed herein. One or more 
examples of these non-limiting forms are illustrated in the 
accompanying drawings. Those of ordinary skill in the art 
will understand that the Zonal patterned apertured webs, lami 
nates, and methods for making the same specifically 
described herein and illustrated in the accompanying draw 
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ings are non-limiting example forms and that the scope of the 
various non-limiting forms of the present disclosure are 
defined solely by the claims. The features illustrated or 
described in connection with one non-limiting form may be 
combined with the features of other non-limiting forms. Such 
modifications and variations are intended to be included 
within the scope of the present disclosure. 
0101. As used herein, the terms “nonwoven material', 
“nonwoven', or “nonwoven layer are used in their normal 
sense and specifically, refers to a web that has a structure of 
individual fibers or threads which are interlaid, but not in any 
regular, repeating manner. Nonwoven materials, nonwovens, 
or nonwoven layers have been, in the past, formed by a variety 
of processes, such as, for example, meltblowing processes, 
spunbonding processes and bonded carded web processes. 
0102. As used herein, the term “microfibers’, refers to 
Small diameter fibers having an average diameter not greater 
than about 100 microns. 
0103) As used herein, the term “nanofibers’, refers to very 
Small diameter fibers having an average diameter less than 
about 1 micron. 
0104. As used herein, the term “meltblown', refers to 
fibers formed by extruding a molten thermoplastic material 
through a plurality of fine, usually circular, die capillaries as 
molten threads or filaments into a high Velocity gas (e.g., air) 
stream which attenuates the filaments of molten thermoplas 
tic material to reduce their diameter, which may be to a 
microfiber diameter. Thereafter, the meltblown fibers are 
carded by the high velocity gas stream and are deposited on a 
collecting Surface to form a web of randomly dispersed melt 
blown fibers. 
0105. As used herein, the term "spunbond, refers to small 
diameter fibers which are formed by extruding a molten ther 
moplastic material as filaments from a plurality of fine, usu 
ally circular, capillaries of a spinneret with the diameter of the 
extruded filaments then being rapidly reduced as by, for 
example, eductive drawing or otherwell-known spunbonding 
mechanisms. 
0106. As used herein, the term “polymer generally 
includes, but is not limited to, homopolymers, copolymers, 
Such as, for example, block, graft, random, and alternating 
copolymers, terpolymer, etc., and blends and modifications 
thereof. Furthermore, unless otherwise specifically limited, 
the term “polymer shall include all possible geometrical 
configurations of the material. These configurations include, 
but are not limited to, isotactic, syndiaotactic and random 
symmetries. 
0107 As used herein, the terms join', 'joined', 'join 
ing”, “bond”, “bonded”, “bonding”, “attach”, “attached”, or 
“attaching encompass configurations whereby an element is 
directly secured to another element by affixing the element 
directly to the other element, and 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. 

0108. As used herein, the term "elastic’ refers to any mate 
rial that, upon application of a biasing force, can stretch to an 
elongated length of at least about 110% of its relaxed, original 
length (i.e., can stretch to 10 percent), without rupture or 
breakage, and upon release of the applied force, recovers at 
least about 40% of its elongation. For 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 (40% recovery). “Elastic' may refer to a single material, 
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or it may refer to a combination of materials making up a 
laminate in an article. An elastic material may be incorporated 
into a laminate which is not elastic, or which is less elastic 
than one or more of the elastic materials of the laminate. 
0109 As used herein, the term “nonelastic’ refers to any 
material which does not fall within the definition of "elastic' 
above. 
0110. As used herein, the term “extensible” refers to any 
material which, upon application of a biasing force, is elon 
gatable, at least about 10%, at least about 20%, at least about 
30%, at least about 50%, without experiencing catastrophic 
failure. Recovery of the elongation is not required, but may at 
least partially occur. 
0111. As used herein, the term “melt-stabilized’ refers to 
portions of a nonwoven material which have been subjected 
to localized heating and/or localized pressure to Substantially 
consolidate the fibers of the nonwoven material into a stabi 
lized film-like form. 
0112. As used herein, the term “absorbent article', refers 
to devices which absorb and contain bodily exudates (e.g., 
BM, urine, blood), and, more specifically, refers to devices 
which are placed against or in proximity to the body of the 
wearer to absorb and contain the various bodily exudates 
discharged from the body. The term absorbent article 
includes, but is not limited to, diapers, pants, training pants, 
adult incontinence products, sanitary napkins, tampons, 
wipes, and liners. The term “absorbent article' may also 
encompass cleaning or dusting pads or Substrates that have 
Some absorbency. 
0113. The term “machine direction” (MD) is used herein 
to refer to the primary direction of material, strip of substrate, 
or article flow through a process. 
0114. The term "cross direction” (CD) is used herein to 
refer to a direction that is generally perpendicular to the 
machine direction. 
0115. As used herein, the term “aperture aspect ratio” is 
the ratio of the major axis to the minor axis of a single 
aperture. 
0116. As used herein, the term “pre-strain” or “pre 
strained' means a material that has been elongated to at least 
105% of one of its original (i.e., before being strained) dimen 
sions and then is capable of at least partial recovery after the 
elongating force is removed. 

Patterned Apertured Webs 
0117 The patterned apertured webs of the present disclo 
Sure provide many benefits over conventional apertured top 
sheets, as will be described herein. Four examples of pat 
terned apertured webs 10 are illustrated in FIGS. 1-4. As 
illustrated, the patterned apertured webs 10 may take on a 
number of configurations. The apertures are labeled 12 and 
the land areas (non-apertured areas) are labeled 14. Addi 
tional examples of patterned apertured webs are illustrated in 
Subsequent figures. Some of the patterned apertured webs 
may have land area widths of at least about 4 mm, at least 
about 5 mm, at least about 6 mm, at least about 7 mm, at least 
about 8 mm, at least about 9 mm, at least about 10 mm, or in 
the range of about 4 mm to about 15 mm, specifically reciting 
all 0.1 mm increments within the specified range and all 
ranges formed therein. These land area widths may be mea 
sured using a NIST traceable/certified ruler from a perimeter 
of one aperture to a perimeter of another aperture in any 
direction. As an example, FIG. 2 illustrates discrete aperture 
patterns (e.g., set apart from otheraperture patterns). 
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Layers 
0118. The patterned apertured webs of the present disclo 
Sure may comprise a single apertured layer (see FIGS. 1-4) or 
more than one layer (apertured or non-apertured), for 
example, two, three, or four layers. The term “layer” means a 
self-sustaining web (e.g., a nonwoven or a film) and not a 
non-self-sustaining web (e.g., a spunbond layer of an SMMS 
nonwoven). Thus, a Spunbond-Meltblown-Meltblown 
Spunbond (SMMS) nonwoven material would be considered 
a single layer for purposes of this disclosure, much like a film 
would be considered a single layer. The patterned apertured 
webs may comprise one or more non-apertured layers that 
have not been put through an aperturing process, but merely 
have pores (that are not apertures for purposes of this disclo 
sure) created in the formation of the material. If two apertured 
layers are provided in a patterned apertured web, each layer 
may have the same aperturing patternora different aperturing 
pattern. 
0119 Referring to FIG. 5, a schematic illustration of an 
example cross-sectional view of a patterned apertured web 10 
comprising two layers is illustrated. Although the examples 
of the patterned apertured webs of FIG. 5-10 comprise more 
than one layer, patterned apertured webs of the present dis 
closure may only have one layer (see, for example, FIGS. 
1-4). The patterned apertured web 10 may comprise a pat 
terned apertured layer 16 and a non-apertured layer 18. The 
patterned apertured layer 16 may comprise any of the various 
aperture patterns disclosed herein, for example. The pat 
terned aperture layer 16 may be combined with, bonded to, 
adhesively joined to, or joined to the non-apertured layer 18 to 
form a laminate. The patterned apertured layer 16 may have 
apertures and land areas at least partially, or fully, Surround 
ing the apertures. 
I0120 If both or all layers of a multi-layer patterned aper 
tured web are apertured, the apertures may be aligned or 
overlapping, not aligned or not overlapping, or partially 
aligned or partially overlapping in the Z-direction. For 
instance, the apertures in one layer may be 100% aligned or 
overlapping in the Z-direction with the apertures in a second 
layer thus forming apertures through both layers of the pat 
terned apertured web. In Such an instance, the apertures may 
be formed by overbonding both layers together to join the 
layers and then rupturing the overbonds to form apertures in 
both of the layers (or more than two of the layers). In other 
instances, the apertures may be less than 100% aligned or 
overlapping in the Z-direction. Stated another way, the aper 
tures in one layer may be offset in the CD, MD, or other 
direction or different patterns of apertures may be formed in 
each layer to create the misalignment of the apertures. In Such 
instances, the area of the apertures in one layer may overlap 
the area of the apertures in another layer, in the Z-direction, by 
10% to 90%, 10% to 100%, 10% to 80%, 25% to 75%, 25%, 
50%, or 75%, for example, specifically reciting all 0.5% 
increments within the specified ranges and all ranges formed 
therein or thereby. 
I0121. In instances where more than one layer of a pat 
terned apertured web includes apertures, the apertures may be 
coincident in the Z-direction, i.e., penetrate through both 
layers. In a form, this may be achieved by forming the aper 
tures after bonding, joining and/or laminating the two or more 
layers together. Alternatively, the apertures in one layer may 
have a different pattern, size, and/or shape from the apertures 
in a second layer and/or may be oriented in a different direc 
tion. In a form, this may be achieved by forming the apertures 
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in each of the layers prior to combining the two or layers into 
a laminated structure. In absorbent article forms comprising a 
patterned apertured web having an apertured layer and a 
non-apertured layer, the apertured layer may be oriented on 
the wearer-facing side of the patterned apertured web or on 
the garment-facing side of the patterned apertured web. In 
still other forms, the patterned apertured layer may be posi 
tioned intermediate two non-apertured layers or may be posi 
tioned under one or more non-apertured layers. In yet another 
form, two patterned apertured layers may sandwich one or 
more non-apertured layers in a patterned apertured web. 
0122) A first layer of a patterned apertured web may have 
the same or a different hydrophilicity as another layer of the 
same patterned apertured web. Both layers may be hydro 
philic or hydrophobic, but one may be more hydrophilic or 
hydrophobic. As an example, a wearer-facing layer of a pat 
terned apertured web may be hydrophobic while a garment 
facing layer of the patterned apertured web may be hydro 
philic to help wick fluid into the apertures and into an 
absorbent core. As another example, a first layer of a pat 
terned apertured web may be a hydrophobic topsheet with 
apertures and a second layerofapatterned apertured web may 
behydrophilic acquisition layer or material. This can promote 
fluid wicking or drainage into the absorbent core and provide 
depth perception. 
0123. In an instance, again referring to FIG. 5, the pat 
terned apertured layer 16 may have a different color as the 
non-apertured layer 18, such that the apertures in the layer 16 
are easily visible or more readily apparent to a user. The 
aperture pattern in the patterned apertured layer 16 may also 
form indicia that may indicate the correct orientation of an 
absorbent article comprising the patterned apertured web 10 
on a wearer. Such indicia may include any object or shape that 
has a commonly understood vertical orientation, such as a 
heart shape, a face, a building, a letter or numeral, a car, for 
example. This may also apply to other patterned apertured 
webs described herein, regardless of how many apertured or 
non-apertured layers are provided. 
0.124. Any of the patterned apertured webs described 
herein may have gradients of color to indicate which side of 
the product comprising the web is the top and which side is 
the bottom or to indicate depth in an absorbent article or to 
provide an enhanced depth perception. 
0.125. The layers of the patterned apertured webs of the 
present disclosure may have the same basis weights or differ 
ent basis weights. In an instance, again referring to FIG.5, the 
layer 16 may have a higher basis weight than the layer 18. 
This may provide better softness on a surface of the layer 16 
(e.g., a topsheet contacting a baby's skin), while also provid 
ing enhanced fluid penetration owing to the apertures in the 
layer 16. The various layers of the patterned apertured webs 
of the present disclosure may also be the same or different in 
material compositions, density, caliper, opacity, lotion con 
centration, or any other properties of nonwoven materials. 
0126 The basis weight of a patterned apertured web, or a 
layer thereof, may in the range of about 6 gsm to about 200 
gsm, about 10gsm to about 100gsm, about 10gsm to about 
50gsm, or about 10gsm to about 40gsm, specifically reciting 
all 0.1 gSm increments within the above-specified range and 
all ranged formed therein or thereby. Basis weight is mea 
sured according to the Basis Weight Test herein. 
0127. The predominant fiber orientation of the fibers in the 
layers of the multi-layer patterned apertured webs may be the 
same or different. In an instance, a predominant fiber orien 
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tation may be about 45 degrees to about 135 degrees, for 
example, off-axis relative to a machine direction, while 
another layer may have a predominant fiber orientation Sub 
stantially along a machine direction or +/-about 10 to about 
20 degrees from the machine direction. Providing different 
layers in a patterned apertured web with different predomi 
nant fiber orientations may provide increased strength and 
resistance to tearing of the patterned apertured web when the 
two or more layers are joined or bonded together. 
I0128 Referring to FIG. 6, a schematic illustration of an 
example cross-sectional view of another patterned apertured 
web 10 is illustrated. The patterned apertured web 10 may 
comprise a first patterned apertured layer 20 and a second 
patterned apertured layer 22. Apertures of the first patterned 
apertured layer 20 in FIG. 6 may be about 80%, about 85%, 
about 90%, about 95%, about 80% to about 100%, or about 
100% aligned, in the Z-direction (indicated by arrow Z), with 
apertures in the second patterned apertured layer 22, specifi 
cally reciting all 0.5% increments within the specified range 
and all ranges formed therein. The first patterned apertured 
layer 20 may be combined with, bonded to, or joined to the 
second patterned aperture layer 22 to form a laminated pat 
terned apertured web. The patterned apertured web 10 of FIG. 
6, or any of the other patterned apertured webs of the present 
disclosure, may comprise a third layer 21 (or more than three 
layers) that may be non-apertured or apertured. The second 
patterned apertured layer 22 may be combined with, bonded 
to, or joined to the third non-apertured layer 21. 
0129. Again referring to FIG. 6, the apertures in the second 
patterned apertured layer 22 may be Smaller than (e.g., about 
10% less area, about 20% less area, about 30% less area etc.) 
the apertures in the first patterned apertured layer 20. Such a 
feature may allow BM penetration through the first layer 20 
while also providing adequate liquid bodily exudate (e.g., 
urine and menses) fluid strikethrough through the second 
layer 22 or rewet from the first layer compared to a non 
apertured second layer. 
0.130 Referring to FIG. 7, a schematic illustration of an 
example cross-sectional view of another patterned apertured 
web 10 is illustrated. The patterned apertured web 10 may 
comprise a first patterned apertured layer 24 and a second 
patterned apertured layer 26. Apertures of the first patterned 
apertured layer 24 may be fully overlapped by non-apertured 
portions or “land areas of the second patterned apertured 
layer 26 in the Z-direction (indicated by arrow Z). The first 
patterned apertured layer 24 may be combined with, bonded 
to, or joined to the second patterned aperture layer 26 to form 
a laminated patterned apertured web. 
I0131 Referring to FIG. 8, a schematic illustration of an 
example cross-sectional view of another patterned apertured 
web 10 is illustrated. The patterned apertured web 10 may 
comprise a first patterned apertured layer 28 and a second 
patterned apertured layer 30. Apertures of the first patterned 
apertured layer 28 may be partially overlapped by non-aper 
tured portions or “land areas” of the second patterned aper 
tured layer 30 in the Z-direction (indicated by arrow Z). The 
first patterned apertured layer 28 may be combined with, 
bonded to, or joined to the second patterned aperture layer 30 
to form a laminated patterned apertured web. The overlap of 
the areas of the apertures in the first patterned apertured layer 
28 and the areas of the apertures in the second patterned 
apertured layer may be in the range of about 5% to about 95%, 
about 10% to about 90%, about 20% to about 80%, about 25% 
to about 75%, about 25%, about 50%, or about 75%, specifi 
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cally reciting all 0.5% increments within the specified ranges 
and all ranges formed therein or thereby. 
(0132) The example patterned apertured web 10 of FIG. 8 
may also comprise a pigmented Substance (full continuous 
layer) or a patterned pigmented Substance 29 at least partially 
intermediate the first and second patterned apertured layers 
28 and 30. This concept may also apply to any of the examples 
in FIGS. 5-10 or other examples herein. The pigmented sub 
stance may also be positioned on either of the layers 28 and 
30. The pigmented Substance or patterned pigmented Sub 
stance 29 may comprise graphics, inks, pigmented adhesives 
or other pigmented Substances and may be viewable through 
the overlapping areas of the apertures from either side of the 
patterned apertured web 10. In a form, the pigmented sub 
stance or patterned pigmented Substance 29 may be posi 
tioned under the second patterned apertured layer30 and may 
still be viewable through the overlapping areas of the aper 
tures when viewing from the first patterned apertured layer 
28. The first patterned apertured layer 28, the second pat 
terned apertured layer 30, and the pigmented substance or the 
patterned pigmented Substance 29 may be the same color or 
may each be a different color. Alternatively, the patterned 
apertured layers 28 and 30 may have a different color as the 
pigmented Substance or the patterned pigmented Substance 
29. Such forms allow for a three-dimensional appearance to 
be provided in the patterned apertured web 10 without actu 
ally making the patterned apertured web 10 three-dimen 
sional, such as through embossing, for example. 

Materials 

0133) Any of the layers of the patterned apertured webs 
described herein may comprise any materials known in the art 
including, but not limited to, nonwovens, wovens, cellulosic 
materials, films, elastic materials, non-elastic materials, 
highloft materials, and/or foams. The patterned apertured 
webs may also comprise one or more layers of one or more 
nonwoven materials, one or more films, combinations of dif 
ferent nonwoven materials, combinations of different films, 
combinations of one or more films and one or more nonwoven 
materials, or combinations of one or more different materials, 
for example. Patterned apertured webs having one or more 
layers of the same or similar materials are also within the 
Scope of the present disclosure. The basis weight, color, opac 
ity, hydrophilicity, Average Interaperture Distance, Average 
Absolute Feret Angle, Effective Aperture Area, Effective 
Open Area, or other parameters or characteristics of the vari 
ous materials in the various layers may be the same or differ 
ent. 

0134. Some precursor web materials for the patterned 
apertured webs may comprise PE/PP bicomponent fiber 
spunbond webs. Other suitable precursor webs may comprise 
spunbond webs comprising side-by-side crimped fibers (e.g., 
PE/PP or PP/PP) that are bonded via calendar (thermal point) 
bonding or through-air bonding. Other Suitable precursor 
webs may comprise carded, through-air bonded or resin 
bonded (highloft) nonwovens comprising PE/PP or PE/PET 
fibers. The precursor webs may comprise microfibers and/or 
nanofibers, optionally with other fibers. In some circum 
stances, multiple layer webs may be desired over a single 
layer webs (even at the same basis weight) due to increased 
uniformity/opacity and the ability to combine webs having 
different properties. For example, an extensible spunbond 
nonwoven carrier layer may be combined with a soft, highloft 
nonwoven (spunbond or carded) to create an apertured web 
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that is both soft and strong. The layers may have the same or 
different Surface energy. For example, the top layer may be 
hydrophobic and the lower layer may be hydrophilic. The 
layers may have different permeability/capillarity, e.g. the 
upper layer may have higher permeability and the lower layer 
have higher capillarity in order to set up a capillary gradient 
and aid in moving fluid away from the Surface (or topsheet) of 
an absorbent article and into an absorbent core of the absor 
bent article. 

0.135 Fibers of the precursor web materials may comprise 
any suitable thermoplastic polymers. Example thermoplastic 
polymers are polymers that melt and then, upon cooling, 
crystallize or harden, but that may be re-melted upon further 
heating. Suitable thermoplastic polymers may have a melting 
temperature (also referred to as solidification temperature) 
from about 60°C. to about 300° C., from about 80°C. to about 
250° C., or from about 100° C. to about 215° C., specifically 
reciting all 0.5°C. increments within the specified ranges and 
all ranges formed therein or thereby. And, the molecular 
weight of the thermoplastic polymer may be sufficiently high 
to enable entanglement between polymer molecules and yet 
low enough to be melt spinnable. 
0.136 The thermoplastic polymers may be derived from 
any suitable material including renewable resources (includ 
ing bio-based and recycled materials), fossil minerals and 
oils, and/or biodegradable materials. Some Suitable examples 
of thermoplastic polymers include polyolefins, polyesters, 
polyamides, copolymers thereof, and combinations thereof. 
Some example polyolefins include polyethylene or copoly 
mers thereof, including low density, high density, linear low 
density, or ultra-low density polyethylenes such that the poly 
ethylene density ranges between about 0.90 grams per cubic 
centimeter to about 0.97 grams per cubic centimeter or 
between about 0.92 and about 0.95 grams per cubic centime 
ter, for example. The density of the polyethylene may be 
determined by the amount and type of branching and depends 
on the polymerization technology and co-monomer type. 
Polypropylene and/or polypropylene copolymers, including 
atactic polypropylene; isotactic polypropylene, syndiotactic 
polypropylene, and combination thereof may also be used. 
Polypropylene copolymers, especially ethylene may be used 
to lower the melting temperature and improve properties. 
These polypropylene polymers may be produced using met 
allocene and Ziegler-Natta catalyst systems. These polypro 
pylene and polyethylene compositions may be combined 
together to optimize end-use properties. Polybutylene is also 
a useful polyolefin and may be used in some forms. Other 
Suitable polymers include polyamides or copolymers thereof, 
such as Nylon 6, Nylon 11, Nylon 12, Nylon 46, Nylon 66: 
polyesters or copolymers thereof. Such as maleic anhydride 
polypropylene copolymer, polyethylene terephthalate; olefin 
carboxylic acid copolymers such as ethylene? acrylic acid 
copolymer, ethylene/maleic acid copolymer, ethylene/meth 
acrylic acid copolymer, ethylene/vinyl acetate copolymers or 
combinations thereof; polyacrylates, polymethacrylates, and 
their copolymers such as poly(methyl methacrylates). 
0.137 The thermoplastic polymer component may be a 
single polymer species or a blend of two or more thermoplas 
tic polymers e.g., two different polypropylene resins. As an 
example, fibers of a first nonwoven layer of a patterned aper 
tured web may comprise polymers such as polypropylene and 
blends of polypropylene and polyethylene, while a second 
nonwoven layer of the patterned apertured web may comprise 
fibers selected from polypropylene, polypropylene/polyeth 
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ylene blends, and polyethylene/polyethylene terephthalate 
blends. In some forms, the second nonwoven layer may com 
prise fibers selected from cellulose rayon, cotton, other 
hydrophilic fiber materials, or combinations thereof. The 
fibers may also comprise a Super absorbent material Such as 
polyacrylate or any combination of Suitable materials. 
0.138. The fibers of the layer of the patterned apertured 
web may comprise monocomponent fibers, bi-component 
fibers, and/or bi-constituent fibers, round fibers or non-round 
fibers (e.g., capillary channel fibers), and may have major 
cross-sectional dimensions (e.g., diameter for round fibers) 
ranging from about 0.1 microns to about 500 microns. The 
fibers may also be a mixture of different fiber types, differing 
in Such features as chemistry (e.g. polyethylene and polypro 
pylene), components (mono- and bi-), denier (micro denier 
and >2 denier), shape (i.e. capillary and round) and the like. 
The fibers may range from about 0.1 denier to about 100 
denier. 

0139 Example materials are contemplated where a first 
plurality offibers and/or a second plurality offibers comprise 
additives in addition to their constituent chemistry. For 
example, suitable additives include additives for coloration, 
antistatic properties, lubrication, Softness, hydrophilicity, 
hydrophobicity, and the like, and combinations thereof. 
These additives, for example titanium dioxide for coloration, 
may generally be present in an amount less than about 5 
weight percent and more typically less than about 2 weight 
percent or less. 
0140. As used herein, the term “monocomponent fiber(s)' 
refers to a fiber formed from one extruder using one or more 
polymers. This is not meant to exclude fibers formed from one 
polymer to which small amounts of additives have been added 
for coloration, antistatic properties, lubrication, hydrophilic 
ity, etc. 
0141. As used herein, the term “bi-component fiber(s)' 
refers to fibers which have been formed from at least two 
different polymers extruded from separate extruders but spun 
together to form one fiber. Bi-component fibers are also 
Sometimes referred to as conjugate fibers or multicomponent 
fibers. The polymers are arranged in Substantially constantly 
positioned distinct Zones across the cross-section of the bi 
component fibers and extend continuously along the length of 
the bi-component fibers. The configuration of Such a bi-com 
ponent fiber may be, for example, a sheath/core arrangement 
wherein one polymer is Surrounded by another, or may be a 
side-by-side arrangement, a pie arrangement, or an “islands 
in-the-Sea’ arrangement. Some specific examples of fibers 
which may be used in the first nonwoven layer include poly 
ethylene/polypropylene side-by-side bi-component fibers. 
Another example is a polypropylene/polyethylene bi-compo 
nent fiber where the polyethylene is configured as a sheath 
and the polypropylene is configured as a core within the 
sheath. Still another example is a polypropylene/polypropy 
lene bi-component fiber where two different propylene poly 
mers are configured in a side-by-side configuration. Addi 
tionally, forms are contemplated where the fibers of a 
nonwoven layer are crimped. 
0142 Bi-component fibers may comprise two different 
resins, e.g. a first polypropylene resin and a second polypro 
pylene resin. The resins may have different melt flow rates, 
molecular weights, or molecular weight distributions. Ratios 
of the 2 different polymers may be about 50/50, 60/40, 70/30, 
80/20, or any ratio within these ratios. The ratio may be 
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selected to control the amount of crimp, strength of the non 
woven layer, softness, bonding or, the like. 
0143. As used herein, the term “bi-constituent fiber(s)' 
refers to fibers which have been formed from at least two 
polymers extruded from the same extruder as a blend. Bi 
constituent fibers do not have the various polymer compo 
nents arranged in relatively constantly positioned distinct 
Zones across the cross-sectional area of the fiber and the 
various polymers are usually not continuous along the entire 
length of the fiber, instead usually forming fibrils which start 
and end at random. Bi-constituent fibers are sometimes also 
referred to as multi-constituent fibers. In other examples, a 
bi-component fiber may comprise multiconstituent compo 
nentS. 

0144. As used herein, the term “non-round fiber(s)' 
describes fibers having a non-round cross-section, and 
includes “shaped fibers’ and “capillary channel fibers.” Such 
fibers may be solid or hollow, and they may be tri-lobal, 
delta-shaped, and may be fibers having capillary channels on 
their outer surfaces. The capillary channels may be of various 
cross-sectional shapes such as “U-shaped”, “H-shaped'. 
“C-shaped and “V-shaped'. One practical capillary channel 
fiber is T-401, designated as 4DG fiber available from Fiber 
Innovation Technologies, Johnson City, Tenn. T-401 fiber is a 
polyethylene terephthalate (PET polyester). 
0.145) Other example nonwoven materials for the pat 
terned apertured webs may comprise spunbond materials, 
carded materials, melt blown materials, spunlace materials, 
needle punched materials, wet-laid materials, or air-laid 
materials, for example. 
0146 Some other example materials for at least one layer 
of the patterned apertured webs of the present disclosure are 
those that are capable of elongation in the cross-machine 
direction of greater than about 100%, greater than about 
120%, or greater than about 150%. This enables the web to 
extend upon stretching and minimizes the number of broken 
fibers and/or tears between apertures. One example of this 
type of web is a spunbond web comprising sheath/core 
bicomponent fibers of polyethylene in the sheath and 
polypropylene in the core. An example may be a 25 gsm 
nonwoven comprising fibers that are 2.8 denier per filament 
with a 50/50 polyethylene/polypropyleneratio available from 
Fitesa in Washougal, Wash. 
0.147. It may be desirable for individual precursor materi 
als, or at least one of the layer within a patterned apertured 
web, to be capable of undergoing an elongation of greater 
than or equal to about one of the following amounts: about 
100% (that is double its unstretched length), about 110%, 
about 120%, or about 130% up to about 200%, or more, at or 
before reaching the peak tensile force. It may also desirable 
for the precursor materials to be capable of undergoing plastic 
deformation to ensure that the structure of the deformations is 
“set in place so that the nonwoven laminate will not tend to 
recover or return to its prior configuration. However, in the 
case crimped fiber spunbond layers, it may be desirable for 
the precursor material for these specific layer(s) to be capable 
of experiencing no or minimal plastic deformation during 
processing. 
0.148. In contrast to spunbond nonwoven layers, the con 
stituent fibers of the crimped fiberspunbond nonwoven layers 
typically are uncoiled and/or displaced when processed. 
Because the crimped fibers tend to coil to some extent, the 
processing typically displaces/uncoils the crimped fibers as 
opposed to elongating the crimped fibers. 
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0149 Extensibility of a nonwoven layer may be impacted 
by bonding between constituent fibers. This is true for both 
spunbond nonwoven layer and crimped fiber spunbond non 
woven layers. For example, to increase extensibility in a 
nonwoven layer, it may be desirable for the nonwoven layer to 
be underbonded as opposed to optimally bonded prior to 
processing. A thermally bonded nonwoven web's tensile 
properties may be modified by changing the bonding tem 
perature. A web may be optimally or ideally bonded, under 
bonded or overbonded. Optimally or ideally bonded webs are 
characterized by the highest peak tensile strength and elon 
gation at tensile peak with a rapid decay in strength after 
tensile peak. Under strain, bond sites fail and a small amount 
of fibers pull out of the bond site. Thus, in an optimally 
bonded nonwoven, the fibers may stretch and break around 
the bond sites when the nonwoven web is strained beyond a 
certain point. Often there is a small reduction in fiber diameter 
in the area Surrounding the thermal point bond sites. Under 
bonded webs have a lower peak tensile strength and elonga 
tion at tensile peak when compared to optimally bonded 
webs, with a slow decay in strength after tensile peak. Under 
strain, some fibers will pull out from the thermal point bond 
sites. Thus, in an underbonded nonwoven, at least Some of the 
fibers can be separated easily from the bond sites to allow the 
fibers to pull out of the bond sites and rearrange when the 
material is strained. Overbonded webs also have a lowered 
peak tensile strength and elongation at tensile peak when 
compared to optimally bonded webs, with a rapid decay in 
strength after tensile peak. The bond sites look like films and 
result in complete bond site failure under strain. 

Joining of Layers 

0150. If more than one layer is provided in a particular 
patterned apertured web, the layers may be bonded together 
using any bonding methods known to those of skill in the art, 
Such as adhesive bonding, patterned adhesive coating, ultra 
Sonic bonding, thermal bonding, mechanical bonding, or any 
combination of these bonding methods. Alternatively, the 
various layers may be bonded together only at the perimeter 
of the apertures, or partially the perimeter of the apertures, 
through an overbonding process. The bonding may be done in 
a pattern of bonds or in arrays of bonds. The pattern may be a 
regular, homogeneous and uniform pattern or an irregular, 
non-uniform and non-homogeneous pattern. The bonding 
patterns may comprise a Substantially continuous bond pat 
ternor may beformed of discrete bonding points. The discrete 
bonding points may form a pattern. The pattern of bonding 
points may be homogeneous or non-homogeneous. A bond 
pattern in one region of a patterned apertured web may differ 
from a bond pattern in another region of the patterned aper 
tured web. For example, the bond pattern may be different in 
the machine direction or the cross-machine direction of the 
patterned apertured web laminate. An absorbent article 
including the patterned apertured web may have a different 
bond pattern in the front region vs. the back region, the center 
region vs. side regions, the crotch region vs. waist regions, or 
a first portion and a second portion of a topsheet or an outer 
cover, of the absorbent article, for example. Bonding in pat 
terned apertured webS is typically accomplished by joining 
the land areas of various layers of the patterned apertured 
webs. If an adhesive is used in the bonding process, the 
adhesive may be tinted, pigmented, and/or patterned to create 
a complementary or contrasting pattern compared to the aper 
ture pattern or patterns. 
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Color/Printing/Adhesives 
0151. Any of the layers of the patterned apertured webs 
may have a color that is the same or different than another 
layer of the patterned apertured web, regardless of whether a 
layer is apertured or non-apertured. For instance, in a two 
layer patterned apertured web, a first layer may be blue and a 
second layer may be white, or a first layer may be dark blue 
and the second layer may be light blue. There may be a Delta 
E difference between at least some of the layers. The layers 
may also have the same opacity or a different opacity, as 
described in further detail below. Single layer patterned aper 
tured webs may also have a color. 
0152 Either in addition to or in lieu of the various layered 
being colored, referring to FIG.9, one or more of the layers of 
the patterned apertured webs 10 of the present disclosure may 
comprise printing 32, e.g., withink or a pigmented or colored 
pattern. Single layer patterned apertured webs may also com 
prise ink or a pigmented or colored pattern. The ink may be 
deposited via any printing process known in the art including, 
but not limited to, flexographic printing and digital inkjet 
printing. The printing may form graphics or other indicia. The 
printing may be on an external surface of a first layer 34 of the 
patterned apertured web 10, between the first and second 
layers 34, 36 (as illustrated) of the patterned apertured web 
10, or may be on a surface beneath the second layer 36 of the 
patterned apertured web 10. The printing may also be situated 
in any suitable location if the patterned apertured web has 
more than two layers (e.g., on the Surface of any of the layers). 
The printing may also be deposited in Zones of the patterned 
apertured web, or layers thereof, and/or in patterns through 
out the patterned apertured web, or layers thereof. The print 
ing may be different or the same in different Zones of the 
patterned apertured web, or layers thereof. If the printing is 
covered by one of the layers (e.g., layer34), the covering layer 
(e.g., layer 34) may have a relatively low opacity to enhance 
the visual appearance of the printing. The density of the 
printing (e.g., clarity and contrast) may be enhanced by 
including Small-denier fibers in the printed layer including, 
but not limited to, melt-blown fibers, microfibers, and nanofi 
bers. In an instance, the printing may indicate the proper 
orientation of an absorbent article on a wearer (e.g., front/ 
rear). It will be understood that printing may be used with any 
of the various forms and configurations of the patterned aper 
tured webs disclosed herein. In some forms, more than one 
type or color, for example, of printing may be used in a single 
patterned apertured web, or layer thereof. Additional layers 
may also be provided in a pattered apertured web having one 
or more prints. 
0153. Either in addition to or in lieu of the various layered 
being colored and/or having printing, referring to FIG. 10, the 
patterned apertured webs may comprise a pigmented adhe 
sive 38 or other pigmented substance (hereinafter “colored 
adhesive”). The pigmented adhesive 38 may include a dye, 
for example. The colored adhesive, in a form, may be posi 
tioned between a first layer 40 and second layer 42 of a 
patterned apertured web 10. The colored adhesive may be 
formed in a pattern that corresponds with, coordinates with, 
matches, or does not correspond with, does not coordinate 
with, or does not match the aperture pattern in one or more 
aperture layers 40. It will be understood that a pigmented 
adhesive may be used with any of the various forms and 
configurations of the patterned apertured webs disclosed 
herein. In some forms, more than one colored adhesive may 
be used in a single patterned apertured web. The pigmented 
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adhesive may also be situated in any suitable location if the 
patterned apertured web has more than two layers (e.g., on the 
Surface of or intermediate any of the layers). The pigmented 
adhesive may also be deposited in Zones of the patterned 
apertured web, or layers thereof, and/or in patterns through 
out the patterned apertured web, or layers thereof. The pig 
mented adhesive may be different or the same in different 
Zones of the patterned apertured web, or layers thereof. The 
pigmented adhesive may be positioned intermediate the two 
layers 40, 42 or positioned on any other surfaces of the layers 
40, 42. Additional layers may also be provided in a patterned 
apertured web having one or more colored adhesives. 
0154) In an instance, a colored adhesive may be positioned 
between two low basis weight materials (e.g., about 15 gsm or 
less, about 10gsm or less) forming a patterned apertured web, 
so that the colored adhesive may be visible from either side of 
the patterned apertured web. In a topsheet context, this can 
provide a high basis weight multilayer topsheet to achieve 
improved softness, while still retaining the benefit of seeing 
the colored adhesive from either side of the patterned aper 
tured web. 

Example Patterned Apertured Webs 

0155. Additional examples of patterned apertured webs 10 
are illustrated in FIGS. 11-15. 

Opacity 

0156 The opacity of at least one of the layers of a pat 
terned apertured web may differ from the opacity of at least 
one of the other layers of the patterned apertured web. Opac 
ity is measured according to the Opacity Test herein. In some 
instances, the layer of the patterned apertured web closest to 
an external observer may have a lower opacity than an under 
lying layer in order to maximize observable contrast differ 
ences between the layers and/or to observe printing or colored 
adhesives. Alternatively, the layer of the patterned apertured 
web closest to an external observer may have a higher opacity 
than an underlying layer in order to more effectively mask 
bodily exudates (e.g., urine, menses, or BM) or to provide for 
greater color contrast with the layers below. When a patterned 
apertured web is used as a fluid-permeable topsheet, the layer 
closest to an external observer would be the wearer-facing 
surface. In a form, where the patterned apertured web is 
located on the external Surface of an absorbent article (e.g., an 
outer cover, fastening system element, stretch ear, wing of a 
sanitary napkin, belt, or side panel), the layer closest to an 
external observer would be the garment-facing surface. For 
example, the opacity of a non-apertured layer may be lower 
than that of a patterned apertured layer, or vice versa, depend 
ing on the specific orientation of a patterned apertured web in 
an absorbent article. 
0157. A nonwoven web may have a high opacity. This 
enables an aperture pattern to be more easily distinguished, 
provides contrast to any colors and materials underneath, and 
in the case of a diaper topsheet or a sanitary napkin topsheet, 
masks the presence of bodily fluids contained within the 
absorbent core, providing a cleaner appearance to the wearer. 
To achieve this benefit, opacities of about 30%, about 40%, 
about 50%, about 60%, about 70%, about 80%, about 90%, in 
the range of about 40% to about 100%, or about 50% to about 
90%, specifically reciting all 0.1% increments within the 
specified ranges and all ranges formed therein orthereby, may 
be desired. Increases in opacity may be achieved via any 
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known mechanisms including fillers (e.g. TiO2), fiber shape 
(e.g. Trilobal VS. round), Smaller fiber diameters (including 
microfibers and/or nano fibers), etc. One example of such a 
web may have an SMS construction. Another example is a 
nonwoven comprising nanofibers, such as those produced by 
melt film fibrillation (e.g., U.S. Pat. No. 8,487,156 and U.S. 
Pat. Appl. Publ. Serial No. 2004/0266300). 

Components of Absorbent Articles 

0158. The patterned apertured webs of the present disclo 
Sure may be used as components of absorbent articles. More 
than one patterned apertured web may be used in a single 
absorbent article. In Such a context, the patterned apertured 
webs may form at least a portion of atopsheet; atopsheet and 
an acquisition layer, a portion of a sanitary napkin, a wing of 
a sanitary napkin, a topsheet and a distribution layer; a top 
sheet, an acquisition layer, and a distribution layer (and any 
other layers intermediate the topsheet and an absorbent core, 
Such as a carrier layer for a distribution layer as disclosed in 
U.S. patent application Ser. No. 147844,037, filed on Sep. 3, 
2015 (P&G Docket No. 13971MQ), an acquisition layer and 
a distribution layer, an outer cover, an outer cover and a 
backsheet, wherein a film (non-apertured layer) of the pat 
terned apertured web forms the backsheet and a nonwoven 
material forms the outer cover, a legcuff an ear or side panel; 
a fastener; a waistband; a belt, or portion thereof; or any other 
suitable portion of an absorbent article. The patterned aper 
tured webs may take on different configurations and patterns 
of land and aperture areas depending on their particular use in 
an absorbent article on other product. The number of layers in 
a patterned apertured web may also be determined by the 
patterned apertured webs' particular use. 
0159. As referenced above, any of the patterned apertured 
webs of the present disclosure may be disposed on an external 
surface of the absorbent article (i.e., the outer cover or gar 
ment facing-Surface). In Such an instance, the patterned aper 
tures or properties of the same may be the same or different in 
different regions of the external surface. In an outer cover 
example, effective aperture areas and effective open areas 
may be higher in a waist region than in a crotch region of the 
outer cover for better breathability. In another outer cover 
form, the waist regions may include patterned apertures of the 
present disclosure, while the crotch region comprises more 
uniform aperture patterns or no apertures. In each of these 
forms, the effective aperture area and effective open area, or 
apertures may provide higher air porosity in the waist region 
than in the crotch region, allowing more Sweat evaporation 
and better breathability in the tightly occluded waist area 

Feminine Hygiene Products 

0160 The patterned apertured webs may also be used as 
components of absorbent articles, such as feminine hygiene 
products, including sanitary napkins (or wings thereof), lin 
ers, and tampons. More than one patterned apertured web 
may be used in a single feminine hygiene product. In a sani 
tary napkin context, the patterned apertured webs may format 
least a portion of a topsheet; a topsheet and an acquisition 
layer; a topsheet and a distribution layer, a topsheet and a 
secondary topsheet; an outer cover, an outer cover and a 
backsheet; wings; wings and a topsheet or a backsheet; an 
outer covering for a tampon; or any other Suitable portion of 
a feminine hygiene product. The patterned apertured webs 
may take on different configurations and patterns of land and 
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aperture areas depending on their particular use in a feminine 
hygiene product. The number of layers in a patterned aper 
tured web may also be determined by the patterned apertured 
webs' particular use. 

Other Consumer Products 

0161 The patterned apertured webs may also be used as 
components of absorbent articles, such as cleaning Substrates, 
dusting Substrates, and/or wipes. More than one patterned 
apertured web may be used in a single cleaning or dusting 
Substrate and/or a single wipe. The patterned apertured webs 
may take on different configurations and patterns of land and 
aperture areas depending on their particular use in a cleaning 
Substrate, dusting Substrate, and/or a wipe. The number of 
layers in a patterned apertured web may also be determined 
by the patterned apertured webs' particular use. 

Physical Characteristics 
0162 The patterned apertured webs of the present disclo 
Sure may take on different physical characteristics depending 
on their intended or desired use in absorbent articles, femi 
nine hygiene products, cleaning Substrates, dusting Sub 
strates, wipes, or other consumer products. For instance, the 
properties of density, basis weight, aperture pattern, land area 
pattern, caliper, opacity, three-dimensionality, and/or elastic 
ity, for example, may be varied depending on the desired use 
of the patterned apertured web. More than one patterned 
apertured web may be combined with other, similar or differ 
ent, patterned apertured webs in some instances for certain 
design criteria. 

Methods of Making 
0163 The patterned apertured webs of the present disclo 
Sure may be made generally by using the process generally 
described in U.S. Pat. No. 5,628,097 entitled “Method for 
Selectively Aperturing a Nonwoven Web’ which issued May 
13, 1997 and U.S. Patent Publication 2003/002 1951 entitled 
“High Elongation Apertured Nonwoven Web and Method of 
Making” which published Jan. 20, 2003. This process is 
described in further detail below. The patterned apertured 
webs may also be made by hydroforming carded webs, laser 
cutting, punching with a patterned roll, or other Suitable 
methods. 
0164 Referring to FIG. 16 there is schematically illus 
trated at 100 one process for forming the patterned apertured 
webs of the present disclosure. 
0.165 First, a precursor material 102 is supplied as the 
starting material. The precursor material 102 can be supplied 
as discrete webs, e.g. sheets, patches, etc. of material forbatch 
processing. For commercial processing, however, the precur 
Sor material 102 may be Supplied as roll stock, and, as such it 
can be considered as having a finite width and an infinite 
length. In this context, the length is measured in the machine 
direction (MD). Likewise, the width is measured in the cross 
machine direction (CD). 
0166 The precursor material 102 may be one or more 
nonwoven materials (same or different), one or more films 
(same or different), a combination of one or more nonwoven 
materials and one or more films, or any other Suitable mate 
rials or combinations thereof. The precursor material 102 
may be purchased from a Supplier and shipped to where the 
patterned apertured webs are being formed or the precursor 
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material 102 formed at the same location as where the pat 
terned apertured web are being produced. 
0167. The precursor material 102 may be extensible, elas 

tic, or nonelastic. Further, the precursor material 102 may be 
a single layer material or a multilayer material. In an instance, 
the precursor material 102 may be joined to a polymeric film 
to form a laminate. 
0.168. The precursor material 102 may comprise or be 
made of mono-component, bi-component, multi-constituent 
blends, or multi-component fibers comprising one or more 
thermoplastic polymers. In an example, the bicomponent 
fibers of the present disclosure may be formed of a polypro 
pylene core and a polyethylene sheath. Further details regard 
ing bi-component or multi-component fibers and methods of 
making the same may be found in U.S. Patent Application 
Publ. No. 2009/0104831, published on Apr. 23, 2009, U.S. 
Pat. No. 8,226,625, issued on Jul. 24, 2012, U.S. Pat. No. 
8,231,595, issued on Jul. 31, 2012, U.S. Pat. No. 8.388,594, 
issued on Mar. 5, 2013, and U.S. Pat. No. 8,226,626, issued on 
Jul. 24, 2012. The various fibers may be sheath/core, side-by 
side, islands in the sea, or other known configurations of 
fibers. The fibers may be round, hollow, or shaped, such as 
trilobal, ribbon, capillary channel fibers (e.g., 4DG). The 
fibers may comprise microfibers or nanofibers. 
0169. The precursor material 102 may be unwound from a 
supply roll 104 and travelina direction indicated by the arrow 
associated therewith as the supply roll 104 rotates in the 
direction indicated by the arrow associated therewith. The 
precursor material 102 passes through a nip 106 of a weak 
ening roller (or overbonding) arrangement 108 formed by 
rollers 110 and 112, thereby forming a weakened precursor 
material. The weakened precursor material 102 has a pattern 
of overbonds, or densified and weakened areas, after passing 
through the nip. At least some of, or all of these overbonds are 
used to form apertures in the precursor material 102. There 
fore, the overbonds correlate generally to the patterns of 
apertures created in the precursor material 102. 
0170 Referring to FIG. 17, the precursor material weak 
ening roller arrangement 108 may comprises a patterned cal 
endar roller 110 and a smooth anvil roller 112. One or both of 
the patterned calendar roller 110 and the smooth anvil roller 
112 may be heated and the pressure between the two rollers 
may be adjusted by known techniques to provide the desired 
temperature, if any, and pressure to concurrently weaken and 
melt-stabilize (i.e., overbond) the precursor material 102 at a 
plurality of locations 202. The temperature of the calendar 
roller 110 (orportions thereof) and/or the smooth anvil roller 
112 (or portions thereof) may be ambient temperature or may 
be in the range of about 100° C. to about 300° C., about 100° 
C. to about 250° C., about 100° C. to about 200° C., or about 
100° C. to about 150° C., specifically reciting all 0.5° C. 
increments within the specified ranges and all ranges formed 
therein or thereby. The pressure between the calendar roller 
110 and the smooth anvil roller 112 may be in the range of 
about 2,000 pli (pounds per linear inch) to about 10,000 pli, 
about 3,000 pli to about 8,000 pli, or about 4,500 to about 
6,500 pli, specifically reciting all 0.1 pli increments within the 
specified ranges and all ranges formed therein or thereby. As 
will be discussed in further detail below, after the precursor 
material 102 passes through the weakening roller arrange 
ment 108, the precursor material 102 may be stretched in the 
CD, or generally in the CD, by a cross directional tensioning 
force to at least partially, or fully, rupture the plurality of 
weakened, melt stabilized locations 202, thereby creating a 
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plurality of at least partially formed apertures in the precursor 
material 102 coincident with the plurality of weakened, melt 
stabilized locations 202. 

0171 The patterned calendar roller 110 is configured to 
have a cylindrical surface 114, and a plurality of protuber 
ances or pattern elements 116 which extend outwardly from 
the cylindrical surface 114. The pattern elements 116 are 
illustrated as a simplified example of a patterned calendar 
roller 110, but more detailed patterned calendar rollers that 
can be used to produce patterned apertured webs of the 
present disclosure will be illustrated in Subsequent figures. 
The protuberances 116 may be disposed in a predetermined 
pattern with each of the protuberances 116 being configured 
and disposed to precipitate a weakened, melt-stabilized loca 
tion in the precursor material 102 to affect a predetermined 
pattern of weakened, melt-stabilized locations 202 in the 
precursor material 102. The protuberances 116 may have a 
one-to-one correspondence to the pattern of melt stabilized 
locations in the precursor material 102. As shown in FIG. 17. 
the patterned calendarroller 110 may have a repeating pattern 
of the protuberances 116 which extend about the entire cir 
cumference of surface 114. Alternatively, the protuberances 
116 may extend around a portion, or portions of the circum 
ference of the Surface 114. Also, a single patterned calendar 
roller may have a plurality of patterns in various Zones (i.e., 
first Zone, first pattern, second Zone, second pattern). The 
protuberances 116 may have a cross-directional width in the 
range of about 0.1 mm to about 10mm, about 0.1 mm to about 
5 mm, about 0.1 mm to about 3 mm, about 0.15 mm to about 
2 mm, about 0.15 mm to about 1.5 mm, about 0.1 mm to about 
1 mm, about 0.1 mm to about 0.5 mm, or about 0.2 to about 
0.5 mm, specifically reciting all 0.05 mm increments within 
the specified ranges and all ranges formed therein or thereby. 
The protuberances 116 may have an aspect ratio in the range 
of about 10:1, about 9:1, about 8:1, about 7:1, about 6:1, about 
5:1, about 4:1, about 3:1, about 2:1, about 1.5:1, or about 
1.1:1, for example. Other aspect ratios of the protuberances 
116 are also within the scope of the present disclosure. The 
protuberances 116, in Some forms, may be angled, relative to 
the machine direction on either side, in the range of about 60 
degrees to about 1 degree, about 50 degrees to about 2 
degrees, about 45 degrees to about 2 degrees, about 45 
degrees to about 5 degrees, about 40 degrees to about 5 
degrees, or about 35 degrees to about 5 degrees, specifically 
reciting all 0.1 degree increments within the specified ranges 
and all ranges formed therein or thereby. Spacing between 
adjacent protuberances 116 in any direction may be greater 
than about 0.5 mm, greater than about 0.6 mm, greater than 
about 0.7 mm, greater than about 0.8 mm, greater than about 
0.9 mm, greater than about 1 mm, greater than about 1.1 mm, 
greater than about 1.2 mm, greater than about 1.3 mm, greater 
than about 1.4 mm, greater than about 1.5 mm, greater than 
about 2 mm, greater than about 3 mm, or may be in the range 
of about 0.7 mm to about 20 mm, or about 0.8 to about 15 mm, 
specifically reciting all 0.1 mm increments within the speci 
fied ranges and all ranges formed therein or thereby. 
0172 A photograph of an example roller that may be used 
as patterned calendar roller 110 in the process 100 of FIG. 16 
to produce the patterned apertured webs of the present dis 
closure is illustrated in FIG. 18. The pattern of protuberances 
116 on the roller in FIG. 18 would be formed in the precursor 
web 102, much like the melt-stabilized locations 202 of FIG. 
17. 
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0173 The protuberances 116 may extend radially out 
wardly from surface 114 and have distal end surfaces 117. 
The anvil roller 112 may be a smooth surfaced, circular cyl 
inder of steel, rubber or other material. The anvil roller 112 
and the patterned calendar roller 110 may be switched in 
position (i.e., anvil on top) and achieve the same result. 
0.174 From the weakening roller arrangement 108, the 
material 102 passes through a nip 130 formed by an incre 
mental stretching system 132 employing opposed pressure 
applicators having three-dimensional Surfaces which at least 
to a degree may be complementary to one another. 
0.175. Additional example patterns for protuberances 116 
of roller 110 of FIG. 17 are illustrated in FIGS. 19-23. The 
machine direction “MD' of the patterns is indicated. The 
pattern of FIG. 22 was used to produce the patterned aper 
tured web of FIG. 3. 
0176 Referring now to FIG. 24, there is shown a fragmen 
tary enlarged view of the incremental stretching system 132 
comprising two incremental stretching rollers 134 and 136. 
The incremental stretching roller 134 may comprise a plural 
ity of teeth 160 and corresponding grooves 161 which may 
about the entire circumference of roller 134. The incremental 
stretching roller 136 may comprise a plurality of teeth 162 
and a plurality of corresponding grooves 163. The teeth 160 
on the roller 134 may intermesh with or engage the grooves 
163 on the roller 136 while the teeth 162 on the roller 136 may 
intermesh with or engage the grooves 161 on the roller 134. 
The spacing and/or pitch of the teeth 162 and/or the grooves 
163 may match the pitch and/or spacing of the plurality of 
weakened, melt stabilized locations 202 in the precursor 
material 102 or may be smaller or larger. As the precursor 
material 102 having weakened, melt-stabilized locations 202 
passes through the incremental stretching system 132 the 
precursor material 102 is subjected to tensioning in the CD 
causing the material 102 to be extended (or activated) in the 
CD, or generally in the CD. Additionally the material 102 
may be tensioned in the MD, or generally in the MD. The CD 
tensioning force placed on the material 102 is adjusted Such 
that it causes the weakened, melt-stabilized locations 202 to 
at least partially, or fully, rupture thereby creating a plurality 
of partially formed, or formed apertures 204 coincident with 
the weakened melt-stabilized locations 202 in the material 
102. However, the bonds of the material 102 (in the non 
overbonded areas) are strong enough such that they do not 
rupture during tensioning, thereby maintaining the material 
102 in a coherent condition even as the weakened, melt 
stabilized locations rupture. However, it may be desirable to 
have some of the bonds rupture during tensioning. 
(0177 Referring to FIG. 25, a more detailed view of the 
teeth 160 and 162 and the grooves 161 and 163 on the rollers 
134 and 136 is illustrated. The term “pitch” refers to the 
distance between the apexes of adjacent teeth. The pitch may 
be between about 0.02 inches to about 0.30 inches (about 0.51 
mm to about 7.62 mm) or may be between about 0.05 inches 
and about 0.15 inches (about 1.27 mm to about 3.81 mm), 
specifically reciting all 0.001 inch increments within the 
above-specified ranges and all ranges formed therein or 
thereby. The height (or depth) of the teeth is measured from 
the base of the tooth to the apex of the tooth, and may or may 
not be equal for all teeth. The height of the teeth may be 
between about 0.010 inches (about 0.254mm) and about 0.90 
inches (about 22.9 mm) or may be between about 0.025 
inches (about 0.635 mm) and about 0.50 inches (about 12.7 
mm), specifically reciting all 0.01 inch increments within the 
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above-specified ranges and all ranges formed therein or 
thereby. The teeth 160 in one roll may be offset by about 
one-half of the pitch from the teeth 162 in the other roll, such 
that the teeth of one roll (e.g., teeth 160) mesh in the valley 
(e.g., groove 163) between teeth in the mating roll. The offset 
permits intermeshing of the two rolls when the rolls are 
“engaged' or in an intermeshing, operative position relative 
to one another. The teeth of the respective rolls may only be 
partially intermeshing in Some instances. The degree to which 
the teeth on the opposing rolls intermesh is referred to herein 
as the “depth of engagement” or “DOE’ of the teeth. The 
DOE may be constant or not constant. As shown in FIG. 25. 
the DOE, indicated as “E”, is the distance between a position 
designated by plane P1 where the apexes of the teeth on the 
respective rolls are in the same plane (0% engagement) to a 
position designated by plane P2 where the apexes of the teeth 
of one roll extend inward beyond the plane P1 toward the 
groove on the opposing roll. The optimum or effective DOE 
for particular laminate webs may be dependent upon the 
height and the pitch of the teeth and/or the structure of the 
material. Some example DOEs may in the range of about 0.01 
inches to about 0.5 inches, about 0.03 inches to about 0.2 
inches, about 0.04 inches to about 0.08 inches, about 0.05 
inches, or about 0.06 inches, specifically reciting all 0.001 
inch increments within the above-specified ranges and all 
ranges formed therein or thereby. 
0.178 As the material 102 having the weakened, melt 
stabilized locations 202 passes through the incremental web 
stretching apparatus 132, the material 102 is subjected to 
tensioning in the cross machine direction, or Substantially in 
the cross machine direction, thereby causing the nonwoven 
web 102 to be extended in the cross machine direction. The 
tensioning force placed on the material 102 may be adjusted 
by varying the pitch, DOE, or teeth size, such that the incre 
mental stretching is sufficient to cause the weakened, melt 
stabilized locations 202 to at least partially, or fully rupture, 
thereby creating, or at least partially creating, a plurality of 
apertures 204 coincident with the weakened, melt-stabilized 
locations 202 in the material 102. 

0179. After the material 102 passes through the incremen 
tal web stretching apparatus 132, the web 102 may be 
advanced to and at least partially around a cross machine 
directional tensioning apparatus 132 (see e.g., FIGS. 16 and 
26). The cross machine directional tensioning apparatus 132 
may be offset from the main processing line by running the 
web partially around two idlers 133 and 135 or stationary 
bars, for example. In other instances, the cross machine ten 
Sioning apparatus 132' may be positioned in line with the 
main processing line. The cross machine directional tension 
ing apparatus 132' may comprise a roll that comprises at least 
one outer longitudinal portion that expands along a longitu 
dinal axis, A, of the roll, relative to a middle portion of the roll, 
to stretch and/or expand the material 102 in the cross machine 
direction. Instead of or in addition to expanding along the 
longitudinal axis, A, of the roll, the outer longitudinal portion 
may be angled relative to the longitudinal axis, A, of the roll 
in a direction away from the material 102 being advanced 
over the roll to stretch the material 102 in the cross machine 
direction or generally in the cross machine direction. In an 
instance, the roll may comprise two outer longitudinal por 
tions that each may expand in opposite directions generally 
along the longitudinal axis, A, of the roll. The two outer 
portions may both be angled downwards in a direction away 
from the material 102 being advanced over the roll. This 
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movement or positioning of the outer longitudinal portions of 
the roll allows for generally cross machine directional ten 
sioning of the material 102, which causes the plurality of 
weakened locations 202 to rupture and/or be further defined 
or formed into apertures 204. 
0180. The outer longitudinal portions of the roll may com 
prise vacuum, a low tack adhesive, a high coefficient of fric 
tion material or Surface, such as rubber, and/or other mecha 
nisms and/or materials to hold the material 102 to the outer 
lateral portions of the roll during movement of the outer 
longitudinal portion orportions relative to the middle portion 
of the roll. The vacuum, low tack adhesive, high coefficient of 
friction material or Surface, and/or other mechanisms and/or 
materials may prevent, or at least inhibit, the held portions of 
the material 102 from slipping relative to the longitudinal 
axis, A, of the roll during stretching of the outer lateral por 
tions of the material in the cross machine direction or gener 
ally in the cross machine direction. 
0181 FIG. 26 is a top perspective view of the example 
cross machine directional tensioning apparatus 132'. The 
cross machine directional tensioning apparatus 132' may 
comprise a roll comprising a middle portion 2000 and two 
outer longitudinal portions 2020 situated on either end of the 
middle portion 2000. The roll may rotate about its longitudi 
nal axis, A, on a drive shaft 2040. The roll may rotate relative 
to the drive shaft 2040 or in unison with the drive shaft 2040, 
as will be recognized by those of skill in the art. The material 
102 may be advanced over the entire cross machine direc 
tional width of the middle portion 2000 and at least portions 
of the cross machine directional widths of the outer longitu 
dinal portions 2020. The material 102 may be advanced over 
at least about 5% up to about 80% of the circumference of the 
roll so that the cross machine directional stretching may be 
performed. 
0182 FIG.27 is a schematic representation of a front view 
of an example cross machine directional tensioning apparatus 
with outer longitudinal portions 2020 in an unexpanded or 
non-angled position relative to the middle portion 2000. FIG. 
28 is a schematic representation of a front view of the cross 
machine directional tensioning apparatus of FIG. 27 with the 
outer longitudinal portions 2020 in a longitudinally expanded 
position relative to the middle portion 2000. FIG. 29 is a 
schematic representation of a front view of the cross machine 
directional tensioning apparatus of FIG. 27 with the outer 
longitudinal portions 2020 in an angled and expanded posi 
tion relative to the middle portion 2000. In regard to FIG. 29. 
the outer longitudinal portions 2020 may merely move or 
slide in a direction generally perpendicular to the machine 
direction of the material passing over the roll to apply the 
cross machine directional tensioning force to the material 
102. FIG. 30 is a schematic representation of a front view of 
a cross machine directional tensioning apparatus with the 
outer longitudinal portions 2020 fixed in an angled position 
relative to the middle portion 2000 to apply the cross machine 
directional tensioning force to the material 102. In such a 
form, the middle portion 2000 and each of the outer longitu 
dinal portions 2020 may comprise a separate roll. 
0183 Regardless of whether one or both of the outer lon 
gitudinal portions 2020 is moved, slid, rotated, fixed, and/or 
expanded relative to the middle portion 2000, this relative 
motion or positioning between the outer longitudinal portions 
2020 and the middle portion 2000 stretches the materials 102 
in a cross machine direction to further rupture or further 
define the weakened locations 2020 in the material 102 and 



US 2016/01369 19 A1 

create, or further form, a plurality the apertures 2040 the 
material 102. The cross machine directional tensioning force 
applied by the cross machine directional tensioning apparatus 
132 may be, for example, 10-25 grams or 15 grams. In an 
instance, the cross machine directional tensioning apparatus 
may be similar to, or the same as, the incremental stretching 
apparatus 132 to apply the cross machine directional tension 
ing force. In still other instances, any Suitable cross machine 
directional tensioning apparatus may be used to apply the 
cross machine directional tensioning force to the material 
102. 
0184. If desired, the incremental stretching step or the 
cross machine directional stretching step described herein 
may be performed at elevated temperatures. For example, the 
material 102 and/or the rolls may be heated. Utilizing heat in 
the stretching step may serve to soften the material, and may 
aid in extending the fibers withoutbreaking. 
0185. Referring again to FIG. 16, the material 102 may be 
taken up on wind-up roll 180 and stored. Alternatively, the 
material 102 may be fed directly to a production line where it 
is used to form a portion of an absorbent article or other 
consumer product. 
0186. It is important to note that the overbonding step 
illustrated in FIGS. 16 and 17 could be performed by the 
material Supplier and then the material may be shipped to a 
consumer product manufacturer to perform step 132. In fact, 
the overbonding step may be used in the nonwoven produc 
tion process to form overbonds, which may be in addition to, 
or in lieu of primary bonds formed in the nonwoven produc 
tion process. Alternatively, the material Supplier may fully 
perform the steps illustrated in FIG.16 and then the material 
may be shipped to the consumer product manufacturer. The 
consumer product manufacturer may also perform all of the 
steps in FIG. 16 after obtaining a nonwoven material from a 
nonwoven material manufacturer. 
0187. One of ordinary skill in the art will recognize that it 
may be advantageous to submit the material 102 to multiple 
incremental stretching processes depending on various 
desired characteristics of the finished product. Both the first 
and any additional incremental stretching may either be done 
on-line or off-line. Furthermore, one of ordinary skill will 
recognize that the incremental stretching may be done either 
over the entire area of the material or only in certain regions 
of the material depending on the final desired characteristics. 
0188 Returning now to FIGS. 11-15, there is shown pho 
tographs of example patterned apertured webs after having 
been Subjected to the tensioning force applied by the incre 
mental stretching system 132 and the cross machine direc 
tional tensioning apparatus 132". As can be seen in the pho 
tographs of Figs. and 11-15, the patterned apertured webs 
now include a plurality of apertures 204 which are coincident 
with the weakened, melt-stabilized locations made by the 
roller 110 (with various patterns). A portion of the circumfer 
ential edges of an aperture 204 may include remnants 205 of 
the melt-stabilized locations. It is believed that the remnants 
205 help to resist further tearing of the material particularly 
when the material is used as a portion of an absorbent article 
or another consumer product. 

Percent of CD Stretch 

(0189 The extent to which the material 102 is stretched in 
the CD may have a correlation to the size, shape, and area of 
the apertures. In general, the apertures may have a larger area 
and be more open the more the material 102 is stretched in the 
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CD direction by the cross machine directional tensioning 
apparatus 132". As such, a manufacturer can further vary an 
aperture pattern based on the amount of CD tensioning 
applied to a material even when the melt-stabilized pattern in 
the material is the same. As an example, FIG.31 illustrates an 
overbond pattern in a material 102 prior to the incrementally 
stretching step 132 and the cross machine directional tension 
step 132'. The plurality of melt-stabilized locations are indi 
cated as 202. The material is then run through the incremen 
tally stretching step 132 and the cross machine directional 
tensioning apparatus 132'. The cross machine directional ten 
sioning apparatus 132' may be set to extend the material 102 
to over 100% of its CD width “Wafter exiting the incremen 
tal stretching apparatus 132, such as 125%. 135%, 14.5%, 
155% of W. In other instances, the material 102 may be 
stretched in the cross machine direction in the range of about 
110% to about 180% of W, about 120% to about 170% of W. 
specifically reciting all 0.5% increments within the specified 
ranges and all ranged formed therein or thereby. FIG. 32 
illustrates an example of the material 102 with the overbond 
pattern of FIG. 31 and stretched to 125% of W. FIG. 33 
illustrates an example of the material 102 with the overbond 
pattern of FIG. 31 and stretched to 135% of W. FIG. 34 
illustrates an example of the material 102 with the overbond 
pattern of FIG. 31 and stretched to 145% of W. FIG. 35 
illustrates an example of the material 102 with the overbond 
pattern of FIG.31 and stretched to 155% of W. As illustrated, 
the amount of CD stretch can be a significant factor on the 
patterned apertured web produced. 

Absorbent Article 

0190. As described herein, the patterned apertured webs 
of the present disclosure may be used as one or more compo 
nents of an absorbent article. An example absorbent article is 
set forth below. FIG. 36 is a plan view of an example absor 
bent article that is a diaper 520 in its flat-out, uncontracted 
state (i.e., with elastic induced contraction pulled out) with 
portions of the structure being cut-away to more clearly show 
the construction of the diaper 520 and with the portion of the 
diaper 520 which faces the wearer, the inner surface 540, 
facing the viewer. The diaper 520 may comprise a chassis 522 
comprising a liquid pervious topsheet 524, a liquid impervi 
ous backsheet 26 joined to the topsheet, and an absorbent core 
528 positioned at least partially between the topsheet 24 and 
the backsheet 26. The diaper 520 may comprise elasticized 
side panels 530, elasticized leg cuffs 532, elasticized waist 
bands 534, and a fastening system 536 that may comprise a 
pair of securement members 537 and a landing member or 
landing Zone on a garment-facing Surface or outer Surface 
542. The diaper 520 may also comprise an outer cover 533 
that may comprise one or more of the patterned adhesive 
webs of the present disclosure. The outer cover 533 may 
comprise nonwoven materials and/or films. 
(0191). The diaper 520 is shownto have an inner surface540 
(facing the viewer in FIG. 36), an outer surface 542 opposed 
to the inner surface 540, a rear waist region 544, a front waist 
region 546 opposed to the rear waist region 544, a crotch 
region 548 positioned between the rear waist region 544 and 
the front waist region 546, and a periphery which is defined by 
the outer perimeter or edges of the diaper 520 in which the 
longitudinal edges are designated 550 and the end edges are 
designated 552. The inner surface 540 of the diaper 520 
comprises that portion of the diaper 520 which is positioned 
adjacent to the wearer's body during use (i.e., the inner Sur 


















































