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STIFFENED LANE ELASTIC LAMINATE 
AND METHOD OF FORMING 

BACKGROUND OF THE INVENTION 

1. Technical Field 

This invention relates generally to elastic laminates, and 
more particularly to a laminate having an elastic polymer 
film core with at least one layer of an extensible nonwoven 
web bonded to each side of the elastic polymer film core, and 
having one or more Substantially inelastic, non-extensible 
regions located in the laminate. 

2. Background Art 
There is a recognized need for a tear resistant elastic 

laminate that has a Soft, comfortable Outer Surface. For 
example, in personal hygiene products Such as diapers, there 
is a need for an elastic ear that can be stretched to provide 
a comfortable fit for the different anatomies of various 
wearers, improve the fit and comfort, reduce leakage, and be 
compatible with adhesive and mechanical fasteners. 
Therefore, there is a need to provide a lightweight cloth-like 
film based laminate that has an elastic recovery from Stretch 
ing that is comparable to natural or Synthetic rubber films in 
the transverse direction, and has a tear resistance that is 
similar to durable cotton or fabrics composed of LYCRAOR) 
Synthetic fibers or filaments. However, processing of elastic 
laminate can be difficult due to the elastic properties. 
Additionally, for use as an elastic ear, the tear resistant 
laminate must be joined with other materials. The elastic 
properties of an elastic film, or laminate can cause difficul 
ties in joining the laminate or film to other materials because 
the joint between the materials must be rigid. Therefore, 
there is a need for elastic laminates that have hybrid elastic 
and non-elastic properties and can facilitate the joining of 
the elastic laminate to other components. 

SUMMARY OF THE INVENTION 

The present invention includes an elastic web, a first 
nonwoven bonded to a first side of the elastic web, and a 
Second nonwoven bonded to a Second Side of the elastic 
web. The laminate includes at least one dead lane or stiff 
ened lane extending through the laminate, and at least one 
elastic lane. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the Structure and 
operation of the present invention may be had by reference 
to the following detailed description when taken in conjunc 
tion with the accompanying drawings, wherein: 

FIG. 1A is a first embodiment of the present invention 
with deadened lanes only on its edges, 

FIG. 1B is a perspective view of the first embodiment; 
FIG. 2 is a three-dimensional view of a three-layer 

precursor laminate; 
FIG. 3 is a plan view of a preferred weld bond pattern 

whereby the multiple layers of the precursor laminate from 
FIG. 7 are bonded together; 

FIG. 4 is a three-dimensional view of a five-layer precur 
Sor laminate; 

FIG. 5 is an embodiment with deadened lanes created by 
Stiffening Strips, 

FIG. 6 is an embodiment version with the deadened lanes 
created by a bonded Zone; 

FIG. 7 is an embodiment version with the deadened lanes 
created by bonded points; 
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2 
FIG. 8 is an embodiment version with the deadened lanes 

created by adhesive; 
FIG. 9 is a second embodiment or the present invention 

with deadened lanes at its edges and a center deadened lane; 
FIG. 10 is an elastic tab with a single side non-elastic Zone 

taken from the first embodiment with deadened lanes only at 
its edges, 

FIG. 11 is an elastic tab with dual side non-elastic Zones 
taken from the Second embodiment with deadened lanes at 
its edges and a center deadened lane; and 

FIG. 12 is a flow diagram of a method for forming a 
precursor laminate. 

DETAILED DESCRIPTION 

The term "nonwoven web' as used herein means a fabric 
formed of randomly laid fibers or filaments to form a web 
wherein some of the fibers are bonded by fiber-to-fiber 
fusion, by fiber entanglement, or by thermal bonds Such as 
point bonding. 
The term “machine direction', as used herein, means the 

direction in which precursor webs are formed, which is the 
longitudinal direction of an uncut web and is indicated by 
arrow MD. 

The term “transverse direction', as used herein means the 
cross direction, disposed at 90 to the machine direction, 
which is indicated by arrow TD. 

Referring now to the figures, and in particular to FIGS. 1A 
and 1B, there is shown an embodiment of the invention 
illustrated as the deadened lane or Stiffened lane laminate 
100. The deadened lane laminate 100 generally comprises a 
first nonwoven 101, a second nonwoven 102, and an elastic 
layer 103 bonded between the first nonwoven 101 and the 
Second nonwoven 102. The deadened lane laminate 100 also 
includes an elastic lane 150, with a first deadened lane 110 
and a Second deadened lane 120 disposed on opposite sides 
of the elastic lane 150. The deadened lanes 110 and 120 are 
preferably placed along edges 107 and 109 respectively of 
laminate 100, and are adjacent to, and Separated by elastic 
lane 150. In one embodiment, laminate 100 measures about 
160 mm wide in the transverse direction TD, each of the 
deadened lanes 110, 120 are about 25 mm in the transverse 
direction TD, and the elastic lane 150 is about 110 mm in the 
transverse direction TD. 

Elastic polymeric film 103 may be formed of either a 
metallocene-based low density polyethylene (m-LDPE), or 
a block-copolymer blend that contains Styrene/butadiene/ 
styrene (SBS), styrene/ethylene-butylene/styrene (SEBS), 
ethylene vinyl acetate (EVA), thermoplastic urethane, or 
croSS-linked rubber. In an exemplary embodiment, a 
metallocene-catalyzed polyethylene film was used as elastic 
polymeric film 103. Elastic polymeric film 103 may have a 
basis weight of from about 18 g/m to about 100 g/m. An 
m-LDPE film has a basis weight of about 25 g/m, whereas 
block copolymer films have a basis weight of about 50 g/m. 
Across-linked rubber may have a basis weight of from about 
30 g/m to about 100 g/ml. A material suitable for use as the 
elastic layer 103 includes a mix of about 25% LDPE formed 
from an EXXon LD2O2.48 resin and of about 75% 
metallocene-LLDPE formed from an EXXon ECD 357C32 
resin. The LD202.48 has a density of about 0.917 g/cc, and 
about a 12 melt index. The ECD 357C32 has a density of 
about 0.917 g/cc, and about a 3.0 melt index. 
The elastic polymeric film 103 has stretch to break 

properties greater than the Stretch to break values of the first 
and second nonwovens 101, 102. In addition to having good 
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elasticity, it is also desirable that elastic polymeric film 103 
be puncture resistant. For example, if the deadened lane 
laminate 100 is used to form pull tabs, or ears, for diaper 
products, it is important that the laminate not be easily 
punctured by long fingernails. Since nonwoven materials 
generally provide little or no puncture resistance, elastic 
polymeric film 103 should have a puncture resistance, as 
represented by a Dart Impact value of at least 400 g, and in 
one embodiment, greater than 700 g. Additionally, the elastic 
polymeric film may be a perforated or apertured film. 

In an exemplary embodiment, a low density polyethylene 
film (m-LDPE) having a basis weight of 25 g/m was used 
as the elastic polymeric film 103 in a multiple layer lami 
nate. The m-LLDPE film was tested and found to have the 
tensile properties listed below in Table I. 

TABLE I 

MEASURED PROPERTIES OF ELASTOMERICFILM 

Thickness 1 mil (25 um) 
Tensile force in transverse direction 
(per unit of sample width): 

at 25% elongation 181 NFm (468 g/in) 
at 50% elongation 205 N/m (532 g/in) 
at break 611 NFm (1583 g/in) 
Elongation at break 588.5% 
Dart impact 700 g 

First and second nonwoven webS 101, 102 are formed of 
nonelastomeric thermoplastic fibers that have good, uniform 
but random, filament/fiber distribution. The fiber orientation 
should be Such as to provide a degree of fiber randomization 
wherein at least Some of the random fibers are disposed at an 
angle with respect to a machine direction MD of the web that 
is equal to or greater than 10. In the preferred embodiments 
of the present invention, nonwoven webs 101, 102 are 
formed of spunbond nonwoven fibers which have a mass 
divided by length value of at least about 1.5 denier, and 
preferably from about 2.0 to about 3.5 denier per filament. 
The polymer composition of the fibers is desirably a 
polyolefin, and preferably polypropylene or polyethylene/ 
polypropylene blends or other bicomponent blends having 
polypropylene as one component of the blend. 

In one embodiment, a spunbond thermoplastic polypro 
pylene nonwoven fabric used as a precursor web in forming 
nonwoven webs 101,102 are produced by Avgol Nonwoven 
Industries, Ltd. of Holon, Israel and has the properties listed 
below in Table II. 

TABLE II 

MEASURED PROPERTIES OF NONWOVEN WEB 

Basis Weight 25 g/m’ 
Tensile force in transverse direction 
(per unit of width): 

at 25% elongation 539 N/m (1396 g/in) 
at 50% elongation 785 N/m (2033 g/in) 
at break 843 NFm (2183 g/in) 
Elongation at break 72.5% 
fiber thickness (mass divided by length) 2.0 denier 

The initial nonwoven fabric, described above in Table II, 
was consolidated laterally, preferably in accordance with the 
post-treatment processing of nonwoven webs described in 
U.S. Pat. No. Re. 35,206 reissued Apr. 16, 1996 to Charles 
B. Hassenboehler, Jr., et al. and titled POST TREATMENT 
OF NONWOVEN WEBS. More specifically, in the illustra 
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4 
tive embodiment, an initial precursor nonwoven web having 
a width of 1.37 m (54 in.) was laterally consolidated to a 
width of 0.84 m (33 in.), resulting in a neck-down ratio (ratio 
of original width to consolidated width) of about 1.6:1. In 
forming first and second nonwoven webs 101, 102, it is 
generally desirable to consolidate the precursor WebS by a 
factor of from at least about 1.3:1 to about 4:1 (original 
width to consolidated width). As described above, it is 
desirable that the thermoplastic fibers comprising each of the 
nonwoven webs are randomly disposed within the web, 
preferably skewed at an angle greater than about 10 from 
machine direction MD. Preferably, at least about 2% and up 
to about 50% of the thermoplastic fibers are disposed in the 
skewed direction. Also, it is desirable that the basis weight 
of the precursor webs be in a range of from about 14 g/m 
to about 60 g/m (0.003 lb. per ft. to 0.012 lb./ft). 

Importantly, first and second nonwoven webs 101, 102 
have essential properties measured in the transverse direc 
tion TD, after consolidation. Consolidation should be Suf 
ficient to provide a non-elastic elongation range in the 
transverse direction of from about 20% to about 200%, and 
have an ultimate force to break in the transverse direction of 
greater than 580 N/m (1500 g/in.). Exemplary nonwoven 
webS 101, 102 were consolidated as described above to a 
neck-down ratio of about 1.6:1. The consolidated nonwoven 
web was then tested and found to have the elongation 
properties listed below in Table III. 

TABLE III 

PROPERTIES OF CONSOLIDATED NONWOVEN WEB 

Tensile force in transverse direction 
(per unit of sample width): 

at 25% elongation 29 N/m (74 g/in) 
at 50% elongation 266 N/m (690 g/in) 
at break 666 N/m (1725 g/in) 
Elongation at break 109.8% 

After forming, first and second nonwoven webs 101, 102 
were bonded to elastomeric film 103. More specifically, as 
shown in FIG. 2, bottom Surface 20 of first nonwoven web 
101 is bonded to top surface 14 of film 103, and top surface 
24 of second nonwoven web 102 is bonded to bottom 
surface 16 of elastomeric film 103. In addition, bonding may 
comprise fibers of first nonwoven web 101 bonding to fibers 
of second nonwoven web 102 through elastomeric film 103. 
Preferably, the bonding between respective webs 101, 102 
and elastomeric film 103 is carried out simultaneously by the 
use of ultrasonic or fusion bonding. For this purpose, it is 
desirable that at least about 10% of the randomly disposed 
fibers in first and second webs 101,102 have approximately 
equal softening temperatures. Nonwoven webs 101,102 are 
thus welded, preferably by a combination of thermal and 
mechanical energy, to provide a peel force greater than 155 
N/m (400 g/in.) of width. 

Referring now to FIG.3, it has been found that a weld area 
of at least 3.0% of the total contiguous Surface area at each 
of the layer interfaces should participate in the bonding to 
provide the adequate peel force. A pattern of /s mm diameter 
Weld areas, arranged in a geometric pattern illustrated in 
FIG. 3, is sufficient to provide the required mutual bonding 
area. Spacing 28 of the /8 mm diameter common bond areas 
26 in transverse direction TD, in the illustrative example, is 
4 mm. Spacing 30 between the /8 mm diameter common 
bond areas 26 in machine direction MD, of the illustrative 
example, is 7 mm. As illustrated in FIG. 3, the /8 mm 

Page 8 of 13



US 6,255,236 B1 
S 

common bond areas 26 are arranged to form a Series of open 
trapezoidal figures using a "Zig-Zag' pattern. The Spaced 
apart point bonds provided by the arrangement illustrated in 
FIG.3 assures that all layers, 101,102, 103 of the laminate 
100 are adequately connected and that any force exerted on 
any one of layers 101, 102, 103, or on laminate 100 as a 
whole, is distributed through all of layers 101,102,103. This 
arrangement is markedly different than adhesive bonding or 
extrusion lamination which join only two adjacently dis 
posed layers. 
A second exemplary embodiment of a laminate 100 is 

illustrated in FIG. 4, which includes a five-layer composi 
tion. In this embodiment, the five-layer laminate 100 com 
prises two external layers of nonwoven web on each side of 
the centrally disposed elastomeric film 103. More 
specifically, first nonwoven web 101a and second nonwoven 
web 101b are bonded to each other and to elastomeric film 
103 on upper side of the film 103, and third nonwoven web 
102a and fourth nonwoven web 102b are bonded to each 
other and to bottom Surface of elastomeric film 103. The two 
double plys of nonwoven web, 101a, 101b, and 102a, 102b 
strengthen laminate 100 while maintaining a soft external 
Surface of laminate 100. In this embodiment, as well as in 
the earlier described embodiment of the three-layer laminate 
100, it is necessary that at least a portion of the fibers 
comprising each of the nonwoven WebS have a similar 
Softening temperature. In forming five-layer laminate 100, 
all of the plys, i.e., first nonwoven web 101a, second 
nonwoven web 101b, elastomeric film 103, third nonwoven 
web 102a and fourth nonwoven web 102b, may be bonded 
Simultaneously by ultraSonic welding or other point fusion 
welding methods. Alternatively, if So desired, first and 
second nonwoven webs 101a, 101b may be prebonded to 
each other to form a Single Structure, and the third and fourth 
nonwoven webs 102a, 102b may be prebonded to each other 
to form a Second structure, prior to bonding the thus formed 
double nonwoven web structures to elastomeric film 103. 
As illustrated above, the nonwoven webs 101, 102 can 

comprise two or more layers of nonwoven material. Also, if 
so desired, elastomeric film 103 may comprise two or more 
layers of film having Similar, or even different, elasticity 
properties to provide greater tear resistance and minimize 
the possibility of catastrophic failure. In this arrangement, 
the nonwoven webs are respectively bonded to the top and 
bottom Surfaces of the assembled multi-layered elastomeric 
film 103. 

Consolidated webs, 101-102, and if so desired in the 
alternate embodiment, the additional nonwoven webs, are 
bonded, as described above, to form a laminate structure 100 
having an elongation range of up to 200% and an ultimate 
force to break of greater than 772 N/m (2000 g/in.) in the 
elastic lane 150. The multiple layers of the laminate 100 are 
joined together by fusion bonds that have a collective area 
of at least 3.0% of the total contiguous surface area of 
adjacently disposed layerS and a peel Strength per unit width 
of greater than 154 N/m (400 g/in.) In the elastic lane 150. 
If elastomeric film 103 is a multilayered film, all layers of 
the elastomeric film Structure may be simultaneously bonded 
together during bonding of the laminate Structure. 

In the present invention, the elastic lane 150 typically has 
the elastic properties imparted by the basic laminate of the 
elastomeric film 103 with the nonwovens 101 and 102, or 
101a, 101b, 102a, and 102b as described above. The mea 
Sured elongation characteristics of an exemplary embodi 
ment described above having elastomeric film 103 and two 
nonwoven webS 101, 102, one bonded on each side of 
elastomeric film 103, are listed in Table IV. A two-inch wide 
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6 
sample of an elastic lane 150 from a laminate 100, was 
assembled in accordance with the above described method 
and tested using a 3-inch jaw gap and a 20-inch/minute 
crosshead Speed. 

TABLE IV 

MEASURED PROPERTIES OF 
THREE-LAYER LAMINATE ELASTIC LANE 

Tensile force in transverse direction 
(per unit of width): 

at 25% elongation 240 N/m (621 g/in.) 
at 50% elongation 513 N/m (1328 g/in.) 
at break 1575 N/m (4080 g/in.) 
Elongation at break 135.6% 

In addition to the measured elongation properties listed 
above in Table IV, an additional sample was slit 73 inch deep 
acroSS the Sample width and then Stretched in an attempt to 
induce a tear. The Sample failed before a tear across the 
width of the sample was initiated. This test clearly demon 
strated the excellent tear resistance of the elastic lane 150 
from the laminate 100. 

Referring now to FIG. 5, there is shown a version of the 
embodiment in FIGS. 1A and 1B, wherein the first deadened 
lane 110 is created by a first stiffening strip 111 disposed 
between the first nonwoven 101 and the elastic layer 103, 
and the Second deadened lane 120 is created by a Second 
stiffening strip 121 disposed between the first nonwoven 101 
and the elastic layer 103. In one embodiment, the stiffening 
StripS 111, 121 are lengths of polyethylene film having a 
thickness of about one mil. The strips 111, 121 are posi 
tioned adjacent to edges 7, 9 respectively of laminate 100. 
The first nonwoven web 101 is bonded to the upper surface 
of stiffening strips 111,121, the bottom surfaces of which are 
bonded to the upper surface of the elastic layer 103, and the 
Second nonwoven web 102 is bonded to the bottom Surface 
of the elastic layer 103. 

Alternatively, the stiffening strips 111, 121 may be dis 
posed on the outer surface of one or both of the nonwoven 
webs 101, 102. In such case, the strips 111, 121 are posi 
tioned adjacent to edges 7, 9 respectively of laminate 100. 
However, the first nonwoven web 101 is bonded to the upper 
surface of the elastic layer 103, and the second nonwoven 
web 102 is bonded to the bottom surface of the elastic layer 
103. 
The strips 111, 121 may be formed of other polymeric 

materials that are compatible with the first and Second 
nonwovens 101, 102, such as having similar melting tem 
peratures or being formed of the same materials, Such that 
they will bond readily to one another and will allow for 
formation of the laminate 100 through a one step lamination 
process. Laminate 100 may have an elastic elongation value 
greater than that of the nonwovens 101, 102, and an ultimate 
force to break of at least about 3,000 g/inf. 

Material suitable for use as stiffening strips 111, 121 
include homopolymer polypropylene, impact copolymer 
polypropylene, and metallocene homopolymer polypropy 
lene. Specific examples include an EX-291.0 mil thickness 
homopolymer polypropylene made of Exxon resin PP4403, 
an XPP-420 1.5 mill thickness impact copolymer polypro 
pylene made of Exxon PD7623 resin, and an EX-531D 1.5 
mil thickneSS metallocene homopolymer polypropylene. 

Table V below, describes the results oftensile deformation 
tests in the transverse direction TD on deadened lanes 110, 
120 of the laminate 100 having a stiffening strip such as 111, 
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121 formed therein of the material and thickness identified. 
Testing was carried out with a two-inch jaw gap and a 
twenty-inch crosshead Speed. Transverse deformation was 
measured in the deadened lanes 110, 120. Included for 
comparison are the results of testing carried out on an elastic 
lane 150 adjacent to the tested deadened lanes 110, 120. 

TABLE V 

TENSILE DEFORMATION TEST DATA 

EX-29 XPP-42O EX-531D 
1.0 mil 1.5 mill 1.5 mill 

thickness thickness thickness 

ELAS- ELAS- ELAS 
PROPERTIES: DEAD. TIC DEAD. TIC DEAD. TIC 

TD 5% 2589 278 1742 340 2345 297 
(g/in) 
TD 10% 31.82 410 21.31 464 2729 432 
(g/in) 
TD 25% 3240 563 21.83 6O7 2778 610 
(g/in) 
TD 50% 3369 1032 2769 1126 37.59 1313 
(g/in) 
Tensile Force 5796 4228 SO13 4155 5447 4153 
at Ultimate 
Deformation 
(g/in) 
Elongation at 147.3 145.4 125.8 137.3 106.8 130.2 
Ultimate 
Deformation 
(%) 

Referring now to FIG. 6, there is shown a cross-section of 
another version of the deadened lane laminate 100 from 
FIGS. 1A and 1B, wherein the first deadened lane 110 is 
created by a first deadened lane Stiffening bond Zone 112, 
and the Second deadened lane 120 is created by a Second 
deadened lane stiffening bond Zone 122. The stiffening bond 
Zones 112, 122, according to this version, comprise Zones in 
which substantially all of the areas between first, and pref 
erably second, nonwoven webs 101, 102, and elastic layer 
103 are mutually bonded. The first and second nonwoven 
webs 101,102 may additionally form film-like layers within 
the stiffening bond Zones 112, 122, as a result of substantial 
fusion of the fibers composing webs 101, 102. This may also 
result in inter-web fiber bonding through the elastic layer 
103. 

Referring now to FIG. 7, there is shown a perspective 
view of another version of the deadened lane laminate 100 
from FIGS. 1A and 1B, wherein the first deadened lane 110 
is created by first deadened lane stiffening bond points 113, 
and the second deadened lane 120 is created by second 
deadened lane stiffening bond points 123. As illustrated, the 
Stiffening bond points 113, 123 are formed as line-Segments, 
extending, as an example, acroSS the width of the deadened 
lanes 110, 120 in the transverse direction TD. Similarly to 
the stiffening bond Zones 112, 122 above, within the line 
segments in the first and second nonwovens 101, 102 may 
form film-like layers. In one embodiment, the Stiffening 
bond points 113, 123, formed as line segments, are about /s 
in. Wide in machine direction MD, and are Separated by no 
more than about 4 in. The mutually bonded surface areas 
comprising the Stiffening bond points 113, 123 are signifi 
cantly more than 3% of the respective total mutually 
opposed surface areas of the deadened lanes 110, 120 
respectively. In one embodiment the areas are at least about 
15%, and are preferably about 20 to about 30% of those 
areas. Although the stiffening bond points 113 and 123 are 
illustrated as line-Segments extending uninterrupted acroSS 
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the deadened lanes 110 and 120, respectively, the stiffening 
bond points 113 and 123 can be discontinuous line 
Segments, numerous circular bonding points, or any other 
Series of bonding points that create Stiffness within the 
deadened lanes 110 and 120 in the machine direction MD. 

Referring now to FIG. 8, there is shown a cross-sectional 
view of another version of the deadened lane laminate 100 
from FIGS. 1A and 1B, wherein the first deadened lane 110 
created by a first adhesive layer 114, and the Second dead 
ened lane 120 is created by a second adhesive layer 124. In 
this version, adhesive layers 114, 124 are interposed 
between first, and preferably second, nonwovens 101, 102 
and elastic layer 103. In one embodiment, adhesive layers 
114, 124 adhere fibers within nonwovens 101, 102 to other 
such fibers, and to elastic layer 103. 

Referring now to FIG. 9, in a further embodiment, there 
are three deadened lanes, a first 210, second 220, and third 
230, and two elastic lanes 250, 260. First and second 
deadened lanes 210, 220 may be placed along edges 107 and 
109 respectively of laminate 200, with lanes 230 substan 
tially centered therebetween. First elastic lane 250 is adja 
cent to, and separates deadened lanes 210 and 230, and 
Second elastic lane 260 is adjacent to, and Separates dead 
ened lanes 220 and 230. 

Referring now to FIG. 10, there is shown an elastic tab 
300 with a single side non-elastic Zone 310. The elastic tab 
300 is formed by cutting the laminate 100 in the machine 
direction MD along the center line CL, and cutting a Strip of 
the laminate 100, 200 in the transverse direction TD. The 
elastic tab 300 therefore contains the non-elastic Zone 310 
formed by one of the deadened lanes 110, 120, 210, 220, 
230, and an elastic Zone 350 formed by a portion of the 
elastic lane 150,250,260. In an exemplary embodiment, one 
end of the elastic tab 300, such as that formed by non-elastic 
Zone 310, may be joined, Such as by gluing, to a Sanitary 
article Such as a diaper, to create an ear for attachment to 
other portions of the diaper. The other end, non-elastic Zone 
350, may be formed to accept mechanical hooks, one side of 
a hook and pile fasteners, fastening tape, or other fasteners 
therein. 

Referring now to FIG. 11, there is shown an elastic tab 
400 with a dual side non-elastic Zone 410, 420. The elastic 
tab 400 is formed by cutting the laminate 200 in the machine 
direction MD along the center line CL, and cutting a Strip of 
the laminate 200 in the transverse direction TD. The elastic 
tab 400 includes the first non-elastic Zone 410 and a second 
non-elastic Zone 420 on opposite ends of the elastic tab 400, 
which are each formed by different one of the deadened 
lanes 210, 220, 230 in the laminate 200. The elastic tab 400 
also includes an elastic Zone 450 disposed between the two 
non-elastic Zones 410, 420, which is formed by one of the 
elastic lanes 250, or 260, in the laminate 200. In an exem 
plary embodiment, either elastic Zone 410, 420 of the elastic 
tab 400, may be joined, Such as by gluing, to a Sanitary 
article Such as a diaper, to create an ear for attachment to 
other portions of the diaper. The other non-elastic Zone, may 
be formed to accept mechanical hooks, one side of a hook 
and pile fasteners, fastening tape, or other fasteners therein. 

Although FIGS. 10 and 11 illustrate tabs that have been 
formed by cutting the laminate 100, 200, in the machine 
direction MD along a center line, the laminate 100, 200 can 
be formed with the appropriate number of deadening dead 
ened lanes 110, 120, 210, 220, 230 and the appropriate 
number of elastic lanes 150, 250, 260 needed to create the 
desired dead Zones 310, 410, 420 and elastic Zones 350, 450 
in the final elastic tabs 300, 400 without cutting the laminate 
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100, 200 in the machine direction MD. For example, the tab 
300 having only one deadened Zone 310 can be created by 
cutting a laminate having only a Single deadened lane and a 
Single elastic lane in the transverse direction. Similarly, the 
tab 400 having deadened Zones 410 and 420 on opposite 
ends of the tab 400 can be created by cutting a laminate 
having an elastic lane with deadened lanes on the periphery 
thereof in the transverse direction. Additionally, the laminate 
can be cut in the machine direction in multiple locations 
which may, or may not, include the center line, in order to 
create any number of elastic tabs by then cutting the lami 
nate in the transverse direction TD. 

In accordance with another aspect of the present 
invention, a method for forming a laminate is carried out in 
accordance with the steps outlined in FIG. 12. The steps 
include Selecting an elastomeric polymeric film 103 having 
a basis weight of from about 18 g/m to about 100 g/m, as 
represented by block 40. As noted above, elastomeric film 
103 may comprise multiple layers, if so desired. In one 
embodiment, elastic polymeric film 103 is a metallocene 
based low density polyethylene about one mill thick, or may 
be one having a basis weight of from about 18 g/m· to about 
25 g/m. If it is desired to form a breathable web, elasto 
meric film 103 may be perforated, such as by hot needle 
perforation or vacuum perforation, as indicated by block 42. 

First and Second precursor nonwoven webs having the 
properties described above are then Selected as represented 
by blocks 44 and 46. First and second precursor webs are 
then heated to a temperature between the Softening tempera 
ture and the melting temperature of at least 10% of the 
thermoplastic fibers comprising the WebS, as indicated at 
blocks 48 and 50. The heated webs are then drawn in the 
machine direction, under tension, to cause the web to be 
elongated in the machine direction and consolidated laterally 
in transverse direction as represented by blocks 52 and 54 in 
FIG. 12. First and second webs are then cooled whereby 
nonwoven webs 101,102 are consolidated laterally and have 
an original precursor width to consolidated width ratio of 
from about 1.3:1 to about 4:1. Cooling steps for the first and 
second webs are indicated by blocks 56, 58. The consoli 
dation processes for the first and Second webs, represented 
by blocks 44-58 of FIG. 12, are carried out in accordance 
with the consolidation proceSS described in the above 
referenced U.S. Pat. No. Re. 35,206, with the exception of 
heat Setting the drawn webs. 

If, in the above-described alternative exemplary 
embodiment, five-layer laminate 100 as shown in FIG. 4 is 
formed, the third and fourth nonwoven webs are selected, 
heated, drawn, and cooled as described above with reference 
to the first and Second nonwoven webs, and as represented 
by blocks 60–72 of FIG. 12. If desired, first and second 
nonwoven webS 101a, 101b and third and fourth webs, 
102a, 102b, may be bonded to each other as represented at 
blocks 74 and 76 prior to final assembly of laminate 100. 
Alternatively, first, second, third and fourth nonwoven webs 
101a, 101b, 102a, 102b.may all be simultaneously bonded 
to elastomeric film 103. 

In one embodiment, the Stiffening Strip 111 is positioned 
along the edge 107 of the nonwoven 101 and elastomeric 
film 103. The second stiffening strip 121 is positioned along 
the edge 109 of the nonwoven 101 and elastomeric film 103. 
Neither extends fully across film 103 in transverse direction 
TD. The bottom Surface 20 of the first nonwoven 101 is 
positioned adjacent to the top Surface of the Stiffening Strip 
111, and the top surface 14 of the elastomeric film 103 is 
positioned adjacent to the bottom Surface of the Stiffening 
strip 111. Similarly the bottom surface 20 of the first 
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10 
nonwoven 101 is positioned adjacent to the top surface of 
the second stiffening strip 121, and the top surface 14 of the 
elastomeric film 103 is positioned adjacent to the bottom 
surface of the stiffening strip 121. The top surface 24 of the 
second nonwoven 102 is positioned adjacent to the bottom 
Surface 16 of the elastomeric film 103. The nonwovens 101, 
102, the elastomeric film 103 and stiffening strips 111, 121 
may be bonded Simultaneously by ultraSonic welding or 
other point fusion welding methods, or Some components 
may be previously bonded. Stiffening strips 111, 121, as 
bonded, define deadened lanes 110, 120 of laminate 100, or 
deadened lanes 210, 220, 230 of laminate 200. Bonding 
occurs by thermal fusion, with the addition of an applied 
preSSure to produce mutually bonded Surface areas between 
the respective nonwoven Surfaces and the elastomeric film 
and Stiffening Strip Surfaces. Bonding is carried out to form 
a distributed pattern of Small point-like Weld areas, an 
exemplary arrangement of which is the geometric pattern 
illustrated in FIG. 3, and described above. The spaced apart 
point bonds are created in a distributed pattern Such as that 
illustrated in FIG. 3, in at least 3% of the respective total 
mutually opposed Surface areas. 

In another embodiment, the bottom Surface 20 of the first 
nonwoven 101 is positioned adjacent to the top surface 14 of 
the elastomeric film 103, and the top surface 24 of the 
second nonwoven 102 is positioned adjacent to the bottom 
Surface 16 of the elastomeric film 103. First deadened lane 
stiffening bond points 113 are formed to form first deadened 
lane 110, and Second deadened lane Stiffening bond points 
123 are formed to form second deadened 15 lane 120. The 
mutually bonded Surface areas comprising the Stiffening 
bond points 113, 123 are significantly more than 3% of the 
Surface areas between the respective nonwoven Surfaces 20, 
24 and the elastomeric film Surfaces 14,16. Neither area 
containing stiffening bond points 113, 123 extends fully 
across film 103 in transverse direction TD. Stiffening bond 
points 113, 123 in an exemplary embodiment, are formed by 
mutually bonding at least about 15% of the surface areas 
between the respective nonwoven surfaces 20, 24 and the 
elastomeric film Surfaces 14,16, and in a further example, 
about 20% to about 30% of those surfaces. The stiffening 
bond points 113, 123 are, in one embodiment, extended in 
line-Segments in the transverse direction TD acroSS the 
width of the deadened lanes 110, 120. Such stiffening bond 
points 113, 123 may be about /s in. wide in machine 
direction MD, and separated by no more than about 4 in. 
Other examples of stiffening bond points 113, 123 include 
discontinuous line-Segments not extending uninterrupted 
across the deadened lanes 110 and 120, respectively, numer 
ous and less widely distributed circular bonding points, or 
any other Series of bonding points that create Stiffness within 
the deadened lanes 110, 120 in the machine direction MD. 
The encompassing stiffening bond points 113, 123, define 
deadened lanes 110, 120 of laminate 100, or deadened lanes 
210, 220, 230 of laminate 200. The fibers composing non 
wovens 101, 102 may be substantially fused during the 
bonding process to form film-like layers in the Stiffening 
bond points 113, 123. Fibers of the respective nonwovens 
101, 102 may further be bonded to one other through the 
elastic layer 103. Bonding, in one method, includes the Step 
of bonding of the nonwovens 101, 102, and the elastomeric 
film 103, as described above, to form a distributed pattern of 
Small pointlike common bond areas 26 in the whole area of 
the laminate, an exemplary arrangement of which is the 
geometric pattern illustrated in FIG. 3, and described above. 
In another step, stiffening bond points 113, 123 are formed 
by ultraSonic welding or other fusion welding methods, to 
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define deadened lanes 110, 120. One such fusion welding 
method includes drawing nonwovens 101, 102, and elasto 
meric film 103, over a rotating heated wheel and an oppos 
ing wheel, heated or not, pressing against the heated wheel. 
The heated wheel could be embossed with raised shapes 
capable of forming line-Segment Stiffening bond points 113, 
123, or other Such patterns. The Stiffening bond points Step 
may precede or follow the Step of bonding the laminate with 
common bond areas 26. In another method, bonding using 
common bond areas 26 occurs in the same Step for Stiffening 
bond points, Such as by ultraSonic welding taking place at 
the deadened lanes 110, 120 in the greater areal percentages 
described above. 

In another embodiment, stiffening bond Zones 112, 122, 
comprise Zones in which Substantially all of the areas 
between first and second, nonwovens 101, 102, and elasto 
meric film 103, are mutually bonded. First and second, 
nonwovens 101, 102, and elastomeric film 103 are placed as 
described as for stiffening bond points 113, 123. The first 
and second nonwovens 101, 102 may additionally form 
film-like layers within the stiffening bond Zones 112, 122, as 
described above, and may experience inter-web fiber bond 
ing through the elastomeric film 103. Stiffening bond Zones 
112, 122 are formed similarly to stiffening bond joints 113, 
123 above, including by a heated wheel lacking 
emboSSments, So as to bond Substantially all of the areas 
between first and second, nonwovens 101, 102, and elasto 
meric film 103 in the stiffening bond Zones 112, 122. Neither 
stiffening bond Zones 112, 122 extend fully across film 103 
in the transverse direction TD. 

In another embodiment, a first adhesive layer 114 is 
positioned adjacent to the top Surface 14 of the elastomeric 
film 103, and the bottom Surface 20 of the first nonwoven 
101 is positioned adjacent to and in contact with the adhe 
sive layer 114. Adhesive layer 114 is positioned along the 
edge 107 of the nonwoven 101 and elastomeric film 103. 
The Second adhesive layer 124 is positioned along the edge 
109 of the nonwoven 101 and elastomeric film 103. A 
Second adhesive layer 124 is positioned adjacent to the 
bottom surface 16 of the elastomeric film 103, and the top 
surface 24 of the second nonwoven 102 is positioned 
adjacent to and in contact with the adhesive layer 124. 
Neither extends fully across film 103 in transverse direction 
TD. Thus the elastomeric film 103 is bonded to the non 
wovens 101, 102, and the fibers of the nonwovens bond to 
other fibers therein. The first deadened lane 110 is created by 
first adhesive layer 114, and the second deadened lane 120 
is created by second adhesive layer 124. 

Although the present invention is described in terms of 
preferred exemplary embodiments, with Specific measured 
values of illustrative components, those skilled in the art will 
recognize that changes in those components which may 
result in different measured values, but still be in accordance 
with the teachings of the present invention, may be made 
without departing from the spirit of the invention. Such 
changes are intended to fall within the Scope of the following 
claims. Other aspects, features, and advantages of the 
present invention may be obtained from a Study of this 
disclosure and the drawings, along with the appended 
claims. 
What is claimed is: 
1. A laminate comprising: 
an elastic web having a first Surface and a Second Surface; 
a first nonwoven bonded to the first Surface of the elastic 
web; 

a Second nonwoven bonded to the Second Surface of the 
elastic web; 
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12 
wherein a first region of Said laminate defines an elastic 

lane and a Second region of Said laminate defines a first 
Stiffened lane; and 

wherein a ratio of the force required to obtain 5% defor 
mation of Said Stiffened lane to the force required to 
obtain 5% deformation of Said elastic lane is at least 
approximately 4. 

2. The laminate according to claim 1, further including a 
first Stiffening Strip disposed between the first nonwoven and 
the elastic film in the region defining the first Stiffened lane. 

3. The laminate according to claim 1, wherein Said first 
Stiffened lane comprises a first bond Zone having the first 
nonwoven and the Second nonwoven bonded continuously 
to the elastic layer. 

4. The laminate according to claim 1, wherein Said first 
Stiffened lane includes bond points inhibiting elastic behav 
ior acroSS the Stiffened lane. 

5. The laminate according to claim 1, further including a 
Stiffening adhesive between Said first nonwoven and the 
elastic web in the first stiffened lane. 

6. The laminate according to claim 1, further including a 
third region of Said laminate defining a Second Stiffened lane, 
wherein Said elastic lane is disposed between Said first 
Stiffened lane and Said Second Stiffened lane. 

7. The laminate according to claim 1, wherein: 
Said Stiffened lane is approximately 25 mm wide. 
8. The laminate according to claim 1, wherein: 
said ratio of the force required to obtain 5% deformation 

of said stiffened lane to the force required to obtain 5% 
deformation of Said elastic lane is at least approxi 
mately 5. 

9. A laminate comprising: 
an elastic web having a first Surface and a second Surface; 
a first nonwoven bonded to the first Surface of the elastic 
web; 

a Second nonwoven bonded to the Second Surface of the 
elastic web; 

wherein Said laminate includes an elastic lane and a 
Stiffened lane; and 

wherein the force required for 5% transverse deformation 
of said stiffened lane is at least approximately 1000 
g/inch. 

10. The laminate according to claim 9, further including 
a first Stiffening Strip disposed between the first nonwoven 
and the elastic film in the area of the stiffened lane. 

11. The laminate according to claim 9, wherein said first 
Stiffened lane comprises a bond Zone having the first non 
woven and the Second nonwoven bonded continuously to the 
elastic layer. 

12. The laminate according to claim 9, wherein said first 
Stiffened lane includes at least one bond point inhibiting 
elastic behavior acroSS the Stiffened lane. 

13. The laminate according to claim 9, further including 
Stiffening adhesive between Said first nonwoven and the 
elastic web in the stiffened lane. 

14. The laminate according to claim 9, further including 
at least two Stiffened lanes, wherein Said elastic lane is 
disposed between two stiffened lanes. 

15. The laminate according to claim 9, wherein: 
Said Stiffened lane is approximately 25 mm wide. 
16. The laminate according to claim 9, wherein: 
wherein the force required for 5% transverse deformation 

of said stiffened lane is at least approximately 1500 
g/inch. 
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