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THERMOCALENDERED NON-WOVEN 
LAMINATE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This is a continuation-in-part of application Ser. 
No. 09/370,344, ?led Aug. 6, 1999. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates generally to laminate 
elastic fabrics, and more particularly to elastic fabrics that 
are comprised of a non-Woven layer laminated to an elastic 
layer, the laminate being formed by a controlled combina 
tion of temperature and pressure to render the laminate With 
a speci?c elastic performance. 

[0003] The prior art contains a number of examples of 
laminate elastic fabrics comprised of a non-Woven layer and 
an elastic layer. Such fabrics are useful for applications such 
as garments, disposable medical products, personal hygiene 
products, industrial products, and diapers. Depending on the 
particular application, the fabric may require particular 
properties such as a desired degree of elongation/recovery, 
porosity, softness, etc. These properties may be in?uenced 
by the selection of the particular non-Woven component 
layer and the elastic component layer. 

[0004] To construct the non-Woven laminate elastic, the 
non-Woven layer may be laminated to the elastic component 
layer With a chemical bond, mechanical bond, or by thermal 
bonding. Tension may be applied to either the elastic mem 
ber or the non-elastic member prior to laminating to provide 
the ?nal fabric With its elastic elongation capability. In these 
various methods of fabrication, the recovery capability of 
the laminate is a function only of the recovery of the elastic 
member. 

[0005] When the elastic layer is stretched prior to joining 
the layers, the non-Woven layer then “gathers” betWeen the 
bond points When the laminate is relaxed, With the laminate 
surface disadvantageously shoWing “puckering”. Also, this 
method of fabricating an elastic laminate results in only a 
limited elongation potential, as an effect called “positive 
stop” limits laminate extension to the physical limits of the 
non-Woven gathered betWeen the bonded points. Such a 
process is disclosed in US. Pat. No. 4,720,415, and US. Pat. 
No. 4,842,596, incorporated herein by reference. 

[0006] Alternatively, the non-Woven layer can be ten 
sioned prior to joining a tensioned or relaxed elastic mem 
ber. When relaxed, the laminate fabric again shoWs a puck 
ered surface With “gathers” of the non-Woven betWeen bond 
points. The previously described “positive stop” feature is 
also again manifested by the extension of the gathers in the 
non-Woven layer When tension is applied. Also, this method 
produces a dimensional distortion in the non-Woven layer 
referred to as “necking” or “necking in”. Several variations 
of this process are disclosed in US. Pat. Nos. 4,981,747; No. 
5,226,992; No. 5,336,545; and No. 5,514,470; incorporated 
herein by reference. 

[0007] These methods produce laminates that exhibit 
stretch and recovery primarily oriented in the direction of 
the applied tension, the machine direction (“MD”). Little or 
no stretch and recovery is induced in the cross tension 
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direction (“CD”). Achieving a degree of elastic stretch and 
recovery in the CD has been signi?cantly more difficult than 
the MD. 

[0008] US. Pat. No. 5,114,781, incorporated herein by 
reference, discloses a method for producing a laminate, 
Which has CD elastic stretch and recovery. The process 
disclosed is based on laminating a ‘reversibly necked’ sub 
strate under tension to a tensioned elastic member. The 
provided de?nition of a ‘reversibly necked’ fabric is one that 
has been treated in some Way While in a tensioned, necked-in 
state to impart memory to the material. The effect of this 
memory is to induce the fabric to return to its necked-in 
con?guration after tension is applied in the CD. The fabric 
and method disclosed, hoWever, result in a fabric surface 
that is puckered and gathered as the necked-in fabric is 
bonded to a tensioned elastic layer. Also, the reversible 
necking of the non-elastic layer requires an additional pro 
cess step With associated costs and efforts. 

[0009] Thus it is made apparent that the tensioning pro 
cesses generally disclosed in the prior art have associated 
shortcomings. The practice has resulted in fabrics generally 
having only MD elasticity, at the expense of elasticity in the 
CD. Among other factors, this has resulted from the require 
ment of tensioning either the elastic or non-elastic layers or 
both When the layers are bonded together. While signi?cant 
tensioning may be achieved in the MD, it is much more 
dif?cult to achieve in the CD, particularly simultaneously 
With the MD tensioning as MD tensioning in the MD may 
cause the CD dimension to be reduced or “necked in”, and 
to thereby lose CD elongation capacity. 

[0010] Further, tensioning results in fabrics having a dis 
advantageously gathered or puckered surface, and limited 
elongation. Equipment and process controls are required for 
tensioning that are far more complex, expensive, and dif? 
cult to maintain than a standard lamination processing line. 
Finally, the fabrics of the prior art have offered only limited 
elastic recovery, particularly after multiple elongation 
cycles. 

[0011] A heretofore unresolved need therefore exists for 
an improved process for making an elastic laminate non 
Woven fabric, and likeWise for an improved elastic laminate 
non-Woven fabric. 

OBJECTS OF THE INVENTION 

[0012] It is an object of the invention to provide a process 
for making a non-Woven elastic laminate fabric having a 
high degree of CD elongation. 

[0013] It is a further object of the invention to provide a 
process for making a non-Woven elastic laminate fabric 
having a high degree of elastic recovery, the laminate being 
formed by a controlled combination of temperature and 
pressure to render the laminate With a speci?c elastic per 
formance. 

[0014] It is a further object of the invention to provide a 
non-Woven elastic laminate fabric having a high degree of 
CD elongation. 

[0015] It is a still further object of the invention to provide 
a non-Woven elastic laminate fabric having a high degree of 
elastic recovery, the laminate being formed by a controlled 
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combination of temperature and pressure to render the 
laminate With a speci?c elastic performance. 

SUMMARY OF THE INVENTION 

[0016] The present invention comprises a method for 
making a non-Woven elastic laminate fabric, as Well as the 
elastic laminate fabric produced thereby, the laminate being 
formed by a controlled combination of temperature and 
pressure to render the laminate With a speci?c elastic per 
formance. 

[0017] The elastic non-Woven laminate fabric of the 
invention comprises a non-Woven fabric Web having a CD 
elongation of at least 120% and a basis Weight of betWeen 
about 10-100 gm/m2 laminated to an elastic ?lm layer 
comprised of a vinylidene isoprene polymer having a thick 
ness of betWeen 0.5 to 3.5 mils. The resulting elastic 
laminate non-Woven fabric of the invention has CD elon 
gation of at least 120%, MD elongation of 25-70%, and a 
CD elastic recovery of at least 85% after multiple cycles of 
100% elongation. 

[0018] It is noted that % elongation as used herein may be 
de?ned as: 

1 t‘ -1 th- “ 1-1 h 

elongation % = 100 X [[wl] original- length 

[0019] Thus if a fabric is 10 in. long in a relaxed original 
state, and may be stretched to 25 in, then it shoWs 150% 
elongation. Further, as used herein % recovery may be 
de?ned as: 

recovery % = 100 X 
elongated- length — final/relaxed - length 

elongated- length- original- length 

[0020] Thus if the above fabric returned to a relaxed ?nal 
state of 15 in., then it shoWs 67% recovery. 

[0021] Preferably, the non-Woven Web component of the 
fabric of the invention has a CD elongation of at least 150% 
and a basis Weight of betWeen about 15-50 gm/m2. The 
preferred non-Woven Web may comprise spunbond or melt 
bloWn ?lament Webs, or hydroentangled, carded staple 
?bers. Preferred materials of composition for the non-Woven 
Web of the invention include poly(ethylene terephthalate) 
(“PET”) and polyole?ns. 
[0022] The use of the preferred ?lm also provides advan 
tages over the use of elastic net-like structures or reticulated 
?lms in that more uniform elongation and a more uniform, 
Wrinkle free surface appearance result. The ?lm is preferably 
extrusion coated onto the non-Woven Web, While the Web is 
in a relaxed, un-tensioned state (except for tensioning as 
may be required for normal Web processing). The preferred 
extrusion coating of the ?lm onto the non-Woven Web results 
in a ?nal fabric having a smooth, ungathered or puckered 
surface, as all components are joined in an effectively 
relaxed con?guration. Further, extrusion coating provides 
for large bonding interface area betWeen layers, so that a 
coherent ?nal laminate fabric results. Other means of attach 
ment comprise bonding With an adhesive or thermal bonding 
by calendering. 
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[0023] The fabric of the invention has a CD elongation of 
at least 120% and preferably greater than 150% that is 
superior to that of elastic non-Woven laminates of the prior 
art. Further, the elastic recovery of the fabric of the inven 
tion, Which is 85% or greater after several cycles of 100% 
elongation, is also superior to that of any prior art elastic 
non-Woven laminate fabric. 

[0024] A preferred embodiment of the laminate elastic 
fabric of the invention comprises an elastic layer sand 
Wiched in betWeen tWo non-Woven outer layers. A ?rst 
non-Woven Web is as described above, With a CD elongation 
of at least 120%, With at least 150% most preferred, and a 
basis Weight of betWeen about 10-50 gm/m2. An elastic 
vinylidene isoprene ?lm, With a thickness of betWeen about 
0.5-3.5 mils, is laminated onto the Web. Finally, a second 
non-Woven Web having a CD elongation of at least 120% as 
Well as other physical properties and characteristics that may 
be substantially similar to the ?rst Web, including basis 
Weight, is thermally bonded to the exposed side of the ?lm 
With the ?lm thereby sandWiched betWeen the tWo non 
Woven layers. The temperature and pressure used to perform 
the lamination having a pronounced effect on physical 
performance. 
[0025] The method of the invention generally comprises 
the steps of providing a non-Woven fabric Web having a CD 
elongation of at least 120% and a basis Weight of betWeen 
10-50 gm/m2, attaching an elastic ?lm to the non-Woven 
Web With both the Web and the ?lm in substantially relaxed, 
unstretched states. The ?lm comprises a vinylidene isoprene 
polymer With a thickness of betWeen about 0.5 and 3.5 mils. 
The preferred means of attachment of the ?lm to the 
non-Woven Web is by extrusion coating. As both the elastic 
and non-Woven layers are in substantially relaxed, 
unstretched states When joined, the ?nal laminate fabric of 
the invention has a smooth surface free from the puckering 
and/or gathering of non-Woven elastic laminates of the prior 
art. 

[0026] The preferred non-Woven Web provided in the 
method of the invention is as generally described above in 
relation to the preferred fabric of the invention. It has a CD 
elongation of at least 150% and a basis Weight of betWeen 
about 10-100 gm/m2. The Web may comprise spunbond or 
meltbloWn continuous ?laments, or more preferably 
hydroentangled, or highly randomiZed, carded staple ?ber 
Webs. The Web may be prepared in line With the joining of 
the layers, or may be prepared separately. Preferred mate 
rials of composition include polyole?ns, and polyesters 
(PET), polyamides, and the blends thereof. 

[0027] The preferred vinylidene isoprene polymer ?lm of 
the method of the invention is also as described above in 
association With the preferred fabric of the invention. Most 
preferably the ?lm has a thickness in range of about 2.0 to 
2.5 mils. 

[0028] A preferred embodiment of the method of the 
invention comprises the steps of providing a ?rst non-Woven 
Web having a CD elongation of at least 120%, With at least 
150% most preferred, and a basis Weight of betWeen about 
10-50 gm/m2. Next, an elastic vinylidene isoprene ?lm is 
extrusion coated onto the Web in a thickness as described 
above, including preferred ranges. Asecond non-Woven Web 
having physical properties and characteristics similar to the 
?rst Web, including basis Weight and CD elongation, is then 
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thermally bonded to the exposed side of the ?lm With both 
the second Web and the ?rst Web and ?lm laminate in 
substantially relaxed, unstretched states. The ?lm is thereby 
sandWiched betWeen the tWo non-Woven layers. 

[0029] The thermal point bonding of the second layer to 
the exposed side of the ?lm can be carried out at a tem 
perature in the range of the melting temperature of the ?lm, 
to result in an intimate co-mingled bond betWeen both outer 
non-Woven layers and the ?lm layer therebetWeen. 

[0030] It has been found that subtle variations in the 
bonding temperature and pressure during the lamination 
process yield constructs of differing performance. TWo par 
ticularly preferred sets of bonding temperatures and pres 
sures are referred to those yielding a “high-bond” and a 
“loW-bond”. Both high-bond and loW-bond materials are 
formed by the application of an engraved calender roll 
having a discontinuous bond pattern With no greater than 
about 15% land area. The high bond materials incorporate 
the use of the engraved calender roll at a temperature in the 
range of about 360° F. to 390° F. The loW-bond materials 
incorporate the use of the engraved calender roll at a 
temperature in the range of about 340° F. to 360° F. The 
pressure of the engraved calender roll for the manufacture of 
the high-bond material versus the loW-bond is increased by 
no more than about 10%. 

[0031] An optional, additional step in the method of the 
invention further comprises tensioning the laminated fabric 
of the invention in the machine direction after joining of the 
layers in a calender nip and before Winding the fabric onto 
a Winder. The tension is released before Winding, so that the 
fabric is Wound in a relaxed state. The tensioning causes 
some bonds to break in the nonWoven fabric layers. This 
breakage increases the overall elongation capacity of the 
laminate fabric, and decreases the stretch force of the 
laminate fabric. 

[0032] The method of the invention thereby provides an 
improved process for making an elastic non-Woven laminate 
fabric that does not require applying unusual tension to or 
otherWise stretching either the non-Woven layer(s) or the 
elastic layer, instead alloWing fabrication While the layers 
are in a substantially relaxed, un-extended state. The present 
invention therefore avoids the additional efforts and 
expenses associated With the stretching of one or all of the 
layers during processing, speci?cally the specialiZed equip 
ment and process controls required to provide and maintain 
a tensioning station in the production line. 

[0033] Further, the method of the invention is a simpler 
and more ef?cient method than those of the prior art. Also, 
the method of the invention results in a fabric having CD 
elongation of at least 120%, and elastic recovery of at least 
85% after 3 cycles of 100% elongation. 

[0034] The above brief description sets forth rather 
broadly the more important features of the present disclosure 
so that the detailed description and examples that folloW 
may be better understood, and so that the present contribu 
tions to the art may be better appreciated. There are, of 
course, additional features of the disclosure that Will be 
described hereinafter Which Will form the subject matter of 
the claims appended hereto. In this respect, before explain 
ing the several embodiments of the disclosure in detail, it is 
to be understood that the disclosure is not limited in its 
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application to the details of the construction and the arrange 
ments set forth in the folloWing description or illustrated in 
the draWings. The present invention is capable of other 
embodiments and of being practiced and carried out in 
various Ways, as Will be appreciated by those skilled in the 
art. Also, it is to be understood that the phraseology and 
terminology employed herein are for description and not 
limitation. 

BRIEF DESCRIPTION OF THE FIGURES 

[0035] FIG. 1 shoWs a schematic diagram of the preferred 
method of the invention; 

[0036] FIG. 2 shoWs a cross section vieW of the preferred 
fabric of the invention; and 

[0037] FIG. 3 is a plan vieW of a disposable absorbent 
article, illustrated as a disposable diaper, embodying the 
present invention. 

DETAILED DESCRIPTION AND EXAMPLES 

[0038] Turning noW to FIG. 1, a schematic of the pre 
ferred method of making a laminated non-Woven elastic 
fabric is shoWn. A ?rst non-Woven layer 2 having a CD 
elongation of at least 120%, and more preferably 150%, is 
unWound from roller 4. Non-Woven 2 has a MD elongation 
in the range of 25-70%, With 25-45% most common. In 
general, the loWer the MD/CD elongation ratio, the higher 
the CD elongation; ie the more CD orientation of the 
?bers/?laments, the greater the CD elongation. Non-Woven 
layer 2 may comprise spunbond or meltbloWn ?lament 
Webs, or hydroentangled or carded staple ?bers Webs, such 
as highly randomiZed carded staple ?ber Webs. Hydroen 
tangled Webs and highly randomiZed, carded Webs that are 
adhesive or thermal bonded are preferred. 

[0039] Preferred materials of composition for Web 2 are 
polyole?ns and PET. A preferred basis Weight for Web 2 is 
betWeen about 10-100 gm/m2, With 15-50 gm/m2 most 
preferred. Table 1 lists some examples of suitable non 
Woven substrates layers and associated CD tensile charac 
teristics that may be used in the method and fabric of the 
invention (the non-Woven substrates of the invention are not 
limited to the examples of Table 1). 

[0040] Elastic ?lm 6 comprised of a vinylidene isoprene 
polymer having a thickness of betWeen 0.5 to 3.5 mils is 
extrusion coated onto non-Woven Web 4 by extruder 8, While 
both ?lm 6 and Web 2 are in substantially relaxed, 
unstretched states, except that Web 2 is under normal tension 
as may be required to unWind and to otherWise process it. 

[0041] The preferred vinylidene isoprene polymer ?lm 6 
of the fabric of the invention has a thickness of about 2 mils, 
and comprises 70-95% of a block copolymer With the 
general formula A-B-R-(B-A)n Where A is a monovinylidene 
aromatic monomer, B is a conjugated diene, R is a remnant 
of a multifunctional coupling agent, and n is an integer from 
1-5. Asecond preferred ?lm composition comprises 70-95% 
of a block copolymer With the general formula AX-(BA)Y 
BA Where A is a monovinylidene aromatic monomer, B is a 
conjugated diene, x is from 0-1, and y is from 0-3. A 
commercial version of the preferred ?lm is available under 
the VECTOR tradename from the Dexco Corp., a DoW 
Chemical, Exxon Chemical joint venture in Plaquemine, La. 
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[0042] Second non-Woven layer 10 is next unwound from 
roller 12 and deposited on the exposed side of ?lm 6. 
Non-Woven Web 10 is deposited in a substantially relaxed, 
unstretched state to a likeWise un-tensioned Web 2/?lm 6 
laminate. That is, the three layers are not tensioned, 
stretched, necked, elongated, or otherWise subjected to addi 
tional tensioning at the time they are joined together beyond 
that required by the process to maintain alignment of the 
fabrics through the process (this is the general meaning 
intended to be applied throughout this application to the 
general description of “being substantially relaxed and un 
tensioned”). The resultant fabric of the invention thereby 
advantageously has a surface that is not Wrinkled, bunched, 
or gathered. 

[0043] The novel method of attachment of the elastic ?lm 
to the non-Woven layer of the invention With both layers in 
substantially un-tensioned, relaxed states further provides 
the fabric of the invention With greater CD elongation and 
recovery capacities than fabrics of the prior art. The prin 
cipal methods of the prior art rely on applying excessive 
tension in the MD during the consolidation of the laminates. 
When it is the elastic member that is tensioned in this 
manner, very little CD elongation capacity remains, and the 
structure is locked in this con?guration during the bonding 
step. When it is the non-Woven layers that are “necked in” 
or tensioned, only limited CD elongation results contributed 
entirely by the amount of fabric in the gathers and limited to 
those gathered fabric dimensions When the gathers are 
pulled out. 

[0044] Non-Woven layer 10 may have substantially the 
same physical characteristics as ?rst non-Woven layer 2, and 
likeWise may be comprised of the same materials. On the 
other hand, non-Woven layer 10 may have different physical 
properties from ?rst non-Woven layer 2, or be comprised of 
different materials, as may be desired. It is critical, hoWever, 
that the second non-Woven layer 10 has a CD elongation of 
at least 120%, and preferably of at least 150%. Table 1 above 
is referred to for examples of suitable Webs for comprising 
non-Woven layer 10. 

[0045] Heated, engraved, calender rolls 14 thermally bond 
second non-Woven layer 10, ?lm 6, and ?rst non-Woven 
layer 2. Thus ?lm 6 is sandWiched betWeen outer non-Woven 
Web layers 2 and 10. Preferably, calender rollers 14 operate 
at a temperature in the melting range of ?lm 6 so that an 
integral bond results betWeen all three layers, With ?bers or 
?laments in the outer nonWoven layers thereby intermingled 
With the ?lm layer at the bond point. Film 6 is actually 
observed to thin at the bond points. 

[0046] In the preferred embodiment of the method of the 
invention as depicted in FIG. 1, after calendering With 
calender rollers 14, the laminated fabric 16 of the invention 
is tensioned in the MD With tension rollers 18. Tensioning in 
the MD breaks some of the ?bers in the outer non-Woven 
layers, leading to increased MD elongation and decreased 
stretch force in fabric 16, as Well as generally improved 
hand. Tension in fabric 16 is released after passing tension 
rollers 18, and laminated elastic fabric 16 is ?nally Wound 
on roller 20 in a substantially relaxed, un-stretched state. 

[0047] FIG. 2 is a cross section of a preferred fabric 16 of 
the invention, as produced by the preferred process 
described above. Fabric 16 comprises outer non-Woven 
layers 2 and 10 sandWiching elastic ?lm layer 6. Non-Woven 
outer layers 2 and 10 must have a CD elongation of at least 
120%, and preferably of at least 150%. They preferably have 
a basis Weight in the range of 15-50 gm/m2, and may 
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comprise spunbond or meltbloWn continuous ?laments, or 
hydroentangled, carded, highly randomiZed staple ?bers. 
Preferred materials of composition comprise polyole?ns, 
polyesters, polyamides, and the combinations thereof. Ref 
erence is made to Table 1 above for examples of suitable 
non-Woven layers. As illustrated in FIG. 2, the preferred 
fabric of the invention has a surface that is substantially ?at 
and is not bunched, gathered, or necked in. This results from 
the outer nonWoven Web layers 2 and 10 being in substan 
tially unstretched, relaxed states When attached to ?lm layer 
6. 

[0048] Preferred elastic ?lm 6 is the VECTOR ?lm as 
described above, available from the Dexco Corp., in Pla 
quiemine, La.; With a preferred thickness of betWeen about 
0.5 and 3.5 mils, With a most preferred thickness in the range 
of about 2.0 to 2.5 mils. Preferably, ?lm 6 is extrusion coated 
onto ?rst non-Woven layer 2, With non-Woven layers 2 and 
10 and ?lm layer 6 then thermally point bonded together at 
a temperature in the melting range of ?lm 6 to achieve an 
integral bond betWeen all three layers. 

[0049] The preferred laminate fabric of the invention has 
a CD elasticity of at least 120% and most preferably greater 
than 150% that is superior to that of elastic non-Woven 
laminates of the prior art. Further, the CD elastic recovery of 
the fabric of the invention, Which is 85% or greater after 
several cycles of 100% elongation, is also superior to that of 
prior art elastic non-Woven laminate fabrics. It is noted that 
the nature of the non-Woven layers signi?cantly affects the 
recovery of the laminate fabric. Non-Woven fabrics shoW 
hysteresis recovery When cycled to limits beloW their yield 
point. The higher the overall elongation of the non-Woven, 
the more recovery poWer the fabric Will be able to contribute 
to the laminate recovery. So, a laminate made With a 
non-Woven substrate having 120% elongation Would be 
expected to provide a loWer elastic recovery from a 100% 
extension than a laminate prepared With a substrate having 
175% elongation. 

[0050] A comparison betWeen several elastic laminate 
fabrics of the invention and prior art elastic laminate fabrics 
is provided in Table 2. The “Comparative Examples” in 
Table 2 are elastic laminate fabrics that are commercially 
available, Where “SB” is spunbond, “PP” is polypropylene, 
and “PE” is polyethylene. “Elastic Film” of Table 2 is an 
extruded ?lm of the described VECTOR ?lm polymer. The 
“Elastic Laminates” of Table 2 identify several fabrics of the 
invention prepared according to the method of the invention, 
Where “HEF” indicates hydroentangled fabric, and “PET” is 
poly(ethylene terephthalate). The “Tensioned Fabrics” of 
Table 2 indicate fabrics that have been tensioned as 
described above (at 18 in FIG. 1) after lamination. 

[0051] Table 2 illustrates the superior recovery of the 
fabrics of the invention over prior art fabrics. Table 2 also 
shoWs the reduced elastic force of the fabrics of the inven 
tion over prior art fabrics. Thus the fabrics of the invention 
combine increased recovery With reduced elastic force over 
prior art fabrics, Which is a surprising result of the fabric and 
method of the invention as typically increased recovery is 
only achieved through increased elastic force. The fabrics of 
the invention are able to achieve a relatively gentle retractive 
force through their unique method of fabrication; and par 
ticularly due to the use of the vinylidene isoprene ?lm of the 
invention. 

[0052] The high level of recovery after multiple exten 
sions that the fabrics of the invention shoW is a result of their 
unique design. Because the laminated layers are joined 
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Without application of tension, there is no initial introduction 
of stress during formation to structurally deform the non 
elastic members or to reduce the elasticity of the elastic 
member. As the non-elastic member is not under excessive 
tension during manufacture of the laminate, the natural 
recovery of the high elongation fabric is able to contribute 
to the recovery performance of the ?nal laminate fabric. 

[0053] Table 3 illustrates the advantageous effects subtle 
variations in temperature and pressure have on the perfor 
mance of the laminate construct manufactured in accordance 
With the present invention. Initial constructs Were formed 
from the combination of tWo outer layers of extensible 26.5 
gram per square meter HEF PET fabric and an elastic inner 
vinylidene isoprene ?lm layer at a thickness about 3.5 mil. 
The constructs Where then individually laminated at the 
loW-bond and high-bond conditions as indicated. As can be 
seen from the physical property testing, stretch and recovery 
performance and tear strength can be tuned utiliZing alter 
ation of bond temperature and pressure. 

[0054] A number of end-use articles can be bene?t from 
the inclusion or substitution of an elastic material layer With 
the elastic laminate of the present invention, including, but 
not limited to, hygiene absorbent articles, such as diapers 
and catamenial products, and medical/industrial protective 
articles. 

[0055] Disposable Waste-containment garments, are gen 
erally described in US. Pat. No. 4,573,986, No. 5,843,056, 
and No. 6,198,018, Which are incorporated herein by refer 
ence. 

[0056] An absorbent article incorporating a vinylidene/ 
nonWoven elastic laminate of the present invention is rep 
resented by the unitary disposable absorbent article, diaper 
20, shoWn in FIG. 3. As used herein, the term “diaper” refers 
to an absorbent article generally Worn by infants and incon 
tinent persons that is Worn about the loWer torso of the 
Wearer. It should be understood, hoWever, that the present 
invention is also applicable to other absorbent articles such 
as incontinence briefs, incontinence undergarments, diaper 
holders and liners, feminine hygiene garments, training 
pants, pull-on garments, and the like. 

[0057] FIG. 3 is a plan vieW of a diaper 20 in an 
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 20. As 
shoWn in FIG. 3, the diaper 20 preferably comprises a 
containment assembly 22 comprising a liquid pervious top 
sheet 24; a liquid impervious backsheet 26 joined to the 
topsheet; and an absorbent core 28 positioned betWeen the 
topsheet 24 and the backsheet 26. The absorbent core 28 has 
a pair of opposing longitudinal edges, an inner surface and 
an outer surface. The diaper can further comprise elastic leg 
features 32; elastic Waist features 34; and a fastening system 
36 Which preferably comprises a pair of securement mem 
bers 37 and a landing member 38. 

[0058] Practical application of an elastic laminate, and 
preferably a strong, highly elongateable fabric, as the pri 
mary constituent in the elastic leg features 32, elastic Waist 
feature 34, and securement member 37 results in a diaper 
that is more ?exible and therefore more conforming to 
deformation of the overall structure as the diaper is Worn. 
Further, as the backsheet is subjected to frictional contact 
With the user’s environment, the absence of pleats, corru 
gations, or other surface variances aid in ensuring that the 
overall diaper construct does not fail structurally While the 
diaper is in use. 
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[0059] Medical and industrial protective products, such as 
medical goWn, surgical drape and oversuits can bene?t 
signi?cantly from the inclusion of the elastic laminate of the 
present invention. Of particular utility in the fabrication of 
such protective products is the application of the elastic 
laminate in cuff areas, neck regions, and ?tments Whereby 
the recoverable elongation and strength attribute improves 
product performance and Wearer comfort. Patents generally 
describing such protective products include US. Pat. No. 
4,845,779, No. 4,876,746, No. 5,655,374, No. 6,029,274, 
and No. 6,103,647, Which are incorporated herein by refer 
ence. 

[0060] The advantages of the disclosed invention are thus 
attained in an economical, practical, and facile manner. 
While preferred embodiments and example con?gurations 
have been shoWn and described, it is to be understood that 
various further modi?cations and additional con?gurations 
Will be apparent to those skilled in the art. It is intended that 
the speci?c embodiments and con?gurations herein dis 
closed are illustrative of the preferred and best modes for 
practicing the invention, and should not be interpreted as 
limitations on the scope of the invention as de?ned by the 
appended claims. 

TABLE 1 

Fabric CD CD 
Basis Wt. Tensile Elongation 

sample (gm/m2) (gm) <%> 

Carded PP staple ?ber 40 645 151 
Hydroentangled PET staple ?ber 24 128 222 
Apertured hydroentangled PET staple 31 710 152 
?ber 
Hydroentangled PET staple ?ber 57 1,772 104 

[0061] 

TABLE 2 

% Elastic 
Recovery 

Fabric Basis Elastic Force (gm) @ 100% after 3Id 
Weight CD Elongation 100% CD 

Fabric (gm/m2) Cycle 1 Cycle 2 Cycle 3 Cycle 

Comparative Examples (prior art): 

SB-PP 138 1,021 998 828 75 
SB-PE With Film 105 705 658 637 81 
SB-PP With Film 98 1,615 1,388 1,306 80 
Film alone 59 272 249 249 94 

Elastic Laminates of the Invention: 

HEF-PET With 111 892 650 544 88 
Film 
HEF-PET With 117 514 431 393 91 
Film 
Carded PP With 140 665 575 529 89 
Film 

Tensioned Fabrics of the Invention: 

Carded PP With 145 416 386 363 89 
Film 
Carded PP With 165 302 272 265 90 
Film 
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[0062] 

TABLE 3 

Elastic Force (gm) % Elastic 
Bond @ 100% CD Elongation Recovery Tear 

Basis Bond Pressure Cycle Cycle Cycle after 3Id Strength 
Material Weight Temp (O (psi) 1 2 3 CD Cycle (g/in) 

3.5 mil 144 30- 65 740 600 534 2800 
High 
Bond 
3.5 mil 145 360 60 322 289 266 897 
Low 
Bond 

What is claimed is: 
1. A method of making a laminate elastic fabric, com 

prising the steps of: 

a) providing a ?rst and second nonwoven fabric web 
comprised of thermoplastic polymers having a CD 
elongation of at least 120%; 

b) providing an elastic ?lm comprised of a vinylidene 
isoprene polymer having a thickness of between about 
0.5 and 3.5 mils; 

c) positioning said elastic ?lm between said ?rst and 
second nonwoven webs, in face to face juxtaposition, 
said ?rst and second nonwoven webs and said ?lm 
being in substantially relaxed, untensioned states; and 

d) applying elevated temperature to af?x said nonwoven 
webs to said ?lm, said elevated temperature provided 
by contact with an engraved calender roll having a 
discontinuous bond pattern of no greater than 15% land 
area. 

2. A method of making an elastic fabric as in claim 1, 
wherein said attaching of said ?rst non-woven web to said 
elastic ?lm comprises extrusion coating said elastic ?lm 
onto said web. 

3. A method of making an elastic fabric as in claim 1, 
wherein said non-woven fabric web has a CD elongation of 
at least 150%. 

4. A method of making an elastic fabric as in claim 1, 
wherein said non-woven web comprises a member chosen 
from the group consisting of spunbond continuous ?laments, 
meltblown continuous ?laments, hydroentangled carded 
staple ?bers, thermally bonded carded staple ?bers, and 
adhesively bonded carded staple ?bers. 

5. A method of making an elastic fabric as in claim 1, 
wherein said vinylidene isoprene ?lm comprises 70-95% of 
a block copolymer with the general formula chosen from the 
group consisting of: 

A-B-R-(B-A)n where A is a monovinylidene aromatic 
monomer, B is a conjugated diene, R is a remnant of a 
multifunctional coupling agent, and n is an integer from 
1-5; and 

AX-(BA)y-BA where A is a monovinylidene aromatic 
monomer, B is a conjugated diene, x is from 0-1, and 
y is from 0-3. 

6. A method of making an elastic fabric as in claim 1, 
wherein said vinylidene isoprene ?lm has a thickness in the 
range of about 2.0 to 2.5 mils. 

7. A method of making an elastic fabric as in claim 1, 
further comprising the steps of providing a second non 
woven fabric web comprised of thermoplastic polymers, and 
attaching said second non-woven fabric web to said elastic 
?lm. 

8. A method of making an elastic fabric as in claim 7, 
wherein said second non-woven web is calendered to said 
?lm at a temperature in the range of the ?lm melting point. 

9. A method of making an elastic fabric as in claim 1, 
wherein said non-woven web has a basis weight between 
about 10-100 gm/m2. 

10. A method of making an elastic fabric as in claim 1, 
wherein said non-woven web has a basis weight between 
about 15-50 gm/m2. 

11. A method of making an elastic ?lm as in claim 1, 
further comprising the step of tensioning the laminated 
fabric in the machine direction after attaching said non 
woven layer to said elastic layer, and subsequently releasing 
the tension to thereby increase machine direction elongation 
and decrease stretch force. 

12. An elastic non-woven laminate fabric, comprising: 

a) a ?rst and second non-woven fabric web comprised of 
thermoplastic polymers, said web having a CD elon 
gation of at least 120% and a basis weight of between 
about 10-100 gm/m2; 

b) an elastic ?lm comprised of a vinylidene isoprene 
polymer; said ?lm having a thickness of between about 
0.5 to 3.5 mils; said elastic ?lm attached to said ?rst and 
second non-woven webs with said ?lm and said web in 
substantially relaxed, un-elongated states; and the elas 
tic non-woven laminate fabric having a CD elongation 
of at least 120% with an elastic recovery of at least 85% 
after three cycles of 100% elongation; 

c) said elastic ?lm being juxtaposed between said ?rst and 
second nonwoven web in a laminate construction; and 

d) said laminate construction having a discontinuous bond 
pattern of no greater than 15% land area. 

13. An elastic non-woven laminate fabric as in claim 12, 
wherein said non-woven fabric has an elastic CD recovery 
of at least 90% after three cycles of 100% elongation. 

14. An elastic non-woven laminate fabric as in claim 12; 
wherein said non-woven web and the elastic laminate fabric 
each have CD elongation of at least 150%. 

15. An elastic non-woven laminate fabric as in claim 12; 
wherein said elastic ?lm is extrusion coated on said non 
woven web. 
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16. An elastic non-Woven laminate fabric as in claim 12, 
wherein said non-Woven Web comprises a member chosen 
from the group consisting of spunbond continuous ?laments, 
meltbloWn continuous ?laments, hydroentangled carded 
staple ?bers, thermally bonded carded staple ?bers, and 
adhesively bonded carded staple ?bers. 

17. An elastic non-Woven laminate fabric as in claim 12; 
further comprising a second non-Woven Web attached to said 
?lm. 

18. An elastic non-Woven laminate as in claim 17, 
Wherein said second non-Woven Web is attached to said ?lm 
by thermal calendering at a temperature in the melting range 
of said ?lm. 

19. An elastic non-Woven laminate fabric as in claim 12; 
Wherein said vinylidene isoprene ?lm has a thickness in the 
range of about 2.0 to 2.5 mils. 

20. An elastic non-Woven laminate fabric as in claim 12; 
Wherein said vinylidene isoprene ?lm comprises 70-95% of 
a block copolymer With a general formula chosen from the 
group consisting of: 

AX-(BA)Y-BA Where A is a monovinylidene aromatic 
monomer, B is a conjugated diene, X is from 0-1, and 
y is from 0-3; and 

A-B-R-(B-A)n Where A is a monovinylidene aromatic 
monomer, B is a conjugated diene, R is a remnant of a 
multifunctional coupling agent, and n is an integer from 
1-5. 

21. An elastic non-Woven laminate fabric as in claim 12; 
Wherein said non-Woven Web has a basis Weight of about 
15-50 gm/m2. 

22. An elastic non-Woven laminate fabric as in claim 12; 
Wherein said laminate fabric further comprises a substan 
tially smooth surface free of puckers or gathers. 

23. An elastic nonWoven laminate fabric as in claim 12; 
Wherein said laminate fabric is used in the construction of 
protective apparel. 
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24. Adisposable Waste-containment garment, comprising; 

an absorbent core, 

a liquid pervious topsheet, 

a liquid impervious backsheet, 

a number of elastic ?tments, 

one or more of said elastic ?tments comprising an elastic 

laminate, 

said elastic laminate comprising: 

i) a ?rst and second non-Woven fabric Web comprised 
of thermoplastic polymers, said Web having a CD 
elongation of at least 120% and a basis Weight of 
betWeen about 10-100 gm/m2; 

ii) an elastic ?lm comprised of a vinylidene isoprene 
polymer; said ?lm having a thickness of betWeen 
about 0.5 to 3.5 mils; said elastic ?lm attached to said 
?rst and second non-Woven Webs With said ?lm and 
said Web in substantially relaxed, un-elongated 
states; and the elastic non-Woven laminate fabric 
having a CD elongation of at least 120% With an 
elastic recovery of at least 85% after three cycles of 
100% elongation; 

iii) said elastic ?lm being juxtaposed betWeen said ?rst 
and second nonWoven Web in a laminate construc 

tion; and 

iv) said laminate construction having a discontinuous 
bond pattern of no greater than 15% land area. 

25. A disposable Waste-containment garment as in claim 
24, Wherein the garment is a diaper. 


