
l|||||||||||||ll||l||||||||l|||||||||||||||||||||||||||||||||||||||||l|||||||||||||||||||| 
US 20050051276A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0051276 A1 

Close et al. (43) Pub. Date: Mar. 10, 2005 

(54) METHOD FOR CONTROLLING Related US. Application Data 
RETRACTION OF COMPOSITE MATERIALS 

(60) Division of application No. 10/032,703, ?led on Dec. 
(76) Inventors: Kenneth B. Close, New London, WI 28, 2001, noW Pat. No. 6,811,638, Which is a con 

(US); David J. Baer, Oshkosh, WI tinuation-in-part of application No. 09/751,329, ?led 
(US); Charles A. Smith, Snellville, GA on Dec. 29, 2000. 
(US); Stephen Primm, Cumming, GA 
(Us); Walter A, Mattingly, Appleton, Publication Classi?cation 
WI (US); Scott R. Lange, Oshkosh, WI 
(Us) (51) Int. Cl.7 ..................................................... .. B32B 5/26 

(52) US. Cl. ....................... .. 156/498; 442/327; 425/505; 
Correspondence Address: 425/516; 425/380 

IS((IIJIiII\i1VI_liIGIl:/IAAN, LUNDBERG, WOESSNER & (57) ABSTRACT 
P_()_ B03; 2938 The present invention provides a process for heat treatment 
MINNEAPOLIS, MN 55402 (Us) of non-Woven composite elastic material including a non 

Woven elastic layer; and a non-Woven gatherable layer. The 
(21) Appl, N()_j 10/941,733 process includes stretching the material, heating the material 

and cooling the material. The material has a softer more 
(22) Filed: Sep. 15, 2004 cloth like feel. 

102 :00 
I24 / ’ 

104 ‘l '06 / 



Patent Application Publication Mar. 10, 2005 Sheet 1 0f 13 US 2005/0051276 A1 



Patent Application Publication Mar. 10, 2005 Sheet 2 0f 13 US 2005/0051276 A1 

[.00 H0 
'3 / / / I20 

I22 

{02 H8 

I04 



Patent Application Publication Mar. 10, 2005 Sheet 3 0f 13 US 2005/0051276 A1 

3 FIG. 

FIG. 3A 



Patent Application Publication Mar. 10, 2005 Sheet 4 0f 13 US 2005/0051276 A1 



Patent Application Publication Mar. 10, 2005 Sheet 5 0f 13 US 2005/0051276 A1 

4% " 

m" 

1m I’ 



Patent Application Publication Mar. 10, 2005 Sheet 6 0f 13 US 2005/0051276 A1 

PRovIDE COFORM Figgg'gg VEk/ggg‘é PROVIDE COFORM 
LAYER INGREDIENTS FILM INGREDIENTS LAYER INGREDIENTS 

I II 

FORM UPPER wRRMoEsL/isgé FORM UPPER 
COFORM LAYER BORUFILVMV COFORM LAYER 

I 

SELECTIVELY STRETCH WEB OR FILM 
AND BOND UPPER AND LOWER 
COFORM LAYERS TO FORM 
STRETCH-BONDED LAMINATE 

I 

HEAT ACTIVATE 
STRETCH—BONDED LAMINATE 

PREPARE STRETCH-BONDED LAMINATE 
FOR CONVERTING TO END PRODUCT 

F__I L~T 
CONVERT TO END PRODUCT 
INCLUDING ADDING A LIQUID 
TO COMPRISE A WET WIPE 

CONVERT TO END PRODUCT 
WITHOUT ADDITION OF A 

LIQUID DURING CONVERTING 

FIG. 5 



Patent Application Publication Mar. 10, 2005 Sheet 7 0f 13 US 2005/0051276 A1 

PRODUCT COMPARISON 

0.200 
0.180 
0.160 

waaaacaaaaiaaaaaa¢a weooonononononononon?onononononowononon <1 <<<<<<<<<<<<<<< 1 vvvwnhhon.vvvvvvvvvvvv 

6 FIG. 



Patent Application Publication Mar. 10, 2005 Sheet 8 0f 13 US 2005/0051276 A1 

PRODUCT COMPARISON 

‘6 1444114 addd. h4»on4monononowonononon¢ 

250 

200 

A5 X 5 5% Q5 

FIG. 7 



Patent Application Publication Mar. 10, 2005 Sheet 9 0f 13 US 2005/0051276 A1 

PRODUCT COMPARISON 

2500 

2000 - 

0% 225%? as 

8 FIG. 



Patent Application Publication Mar. 10, 2005 Sheet 10 0f 13 US 2005/0051276 A1 

800.00 

00.00 

600.00 

7 

500.00 

400.00 

300.00 

200.00 

100 00 

E15 =<£§8 55E V25 29655 $95 

9 FIG. 



Patent Application Publication Mar. 10, 2005 Sheet 11 0f 13 US 2005/0051276 A1 

1030 

0 20 1 1020 1030 

FIG. 10 



Patent Application Publication Mar. 10, 2005 Sheet 12 0f 13 US 2005/0051276 A1 

1100 

1106 

1103 

/ 
~1104 

~1105 

1108 
1102 

~1110 

1106 

1114 

1106 

11 



Patent Application Publication Mar. 10, 2005 Sheet 13 0f 13 US 2005/0051276 A1 

1110 

\_/ 

1202 Ed 

‘1'2 1114 

FIG. 12 



US 2005/0051276 A1 

METHOD FOR CONTROLLING RETRACTION OF 
COMPOSITE MATERIALS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a Divisional of US. patent 
application Ser. No. 10/032,703, ?led Dec. 28, 2001, Which 
is a continuation-in-part of US. application Ser. No. 09/751, 
329, ?led Dec. 29, 2000, Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] Fibrous non-Woven materials and ?brous non-Wo 
ven composite materials are Widely used as products, or as 
components of products, such as Wet-Wipes because they 
can be manufactured inexpensively and made to have spe 
ci?c characteristics. These products can be manufactured so 
inexpensively that they can be vieWed as disposable, as 
opposed to reusable. 

[0003] One approach to making ?brous non-Woven com 
posite materials for Wet-Wipes is the use of homogeneous 
mixtures of materials such as air laid Webs of ?bers mixed 
With cellulosic ?bers or another absorbent material. Other 
Wet-Wipes have been prepared by joining different types of 
non-Woven materials in a laminate or formed as a layered 
structure. These products can be prepared from plastic 
materials such as plastic sheets, ?lms and non-Woven Webs, 
prepared by extrusion processes such as, for example, slot 
?lm extrusion, bloWn bubble ?lm extrusion, meltbloWing of 
non-Woven Webs and spinbonding. 

[0004] The non-Woven materials and laminated non-Wo 
ven materials that are useful for consumer products should 
meet minimum product standards for strength, moisture 
level, siZe, ?exibility, thickness, softness and texture. HoW 
ever, if one of these parameters is changed this can affect 
another of the parameters. Thus, a goal for these laminates 
is to produce a product that can mimic a soft cloth-like feel 
or at least get closer to a soft cloth-like feel than has been 
previously possible While still maintaining acceptable 
strength. 
[0005] Such a soft cloth-like feel is often characteriZed by, 
among other things, one or more of the folloWing: thickness, 
bulk density, ?exibility, texture, softness, density, and dura 
bility of the non-Woven materials. These materials are 
suitable for disposable products such as, for example, dis 
posable diapers, disposable tissues and disposable Wipes, for 
example, disposable Wet Wipes. 

[0006] Producing a high quality composite elastic material 
or Stretch Bonded Laminate (SBL) at a loW cost can be 
dif?cult. Often the polymers having high elasticity are 
expensive. It Would be advantageous to have a method to 
provide a high quality SBL and maintain a loW cost. In 
addition it Would be advantageous to have a method for 
controlling the amount of retraction of the SBL. The ability 
to control the retraction can provide a product having less 
variability in attributes like basis Weight, thickness, stretch 
to stop, and percent retraction. 

De?nitions 

[0007] For the purposes of the present application, the 
folloWing terms shall have the folloWing meanings: 

[0008] The term “elastic” as used herein, means any 
material Which, upon application of a biasing force, is 
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stretchable, that is, elongatable at least about 60 percent (i.e., 
to a stretched, biased length Which is at least about 160 
percent of its relaxed unbiased length), and Which, can 
recover at least 55 percent of its elongation upon release of 
the stretching, elongating force. A hypothetical example 
Would be a one (1) cm sample of a material Which is 
elongatable to at least 1.60 cm and Which, upon being 
elongated to 1.60 cm and released, can recover to a length 
of not more than 1.27 cm. Many elastic materials can be 
elongated by much more than 60 percent (i.e., much more 
than 160 percent of their relaxed length), for example, 
elongated 100 percent or more, and many of these can 
recover to substantially their initial relaxed length, for 
example, to Within 105 percent of their original relaxed 
length, upon release of the stretching force. 

[0009] As used herein, the term “non-elastic” refers to any 
material Which does not fall Within the de?nition of “elas 
tic,” above. 

[0010] As used herein the term “non-Woven Web” means 
a structure or a Web of material Which has been formed 
Without use of Weaving processes to produce a structure of 
individual ?bers or threads Which are intermeshed, but not 
in an identi?able, repeating manner. Non-Woven Webs have 
been, in the past, formed by a variety of conventional 
processes such as, for example, meltbloWing processes, 
spinbonding processes, ?lm aperturing processes and staple 
?ber carding processes. 

[0011] The terms “recover” and “recovery” as used herein 
refer to a contraction of a stretched material upon termina 
tion of a biasing force folloWing stretching of the material by 
application of the biasing force. For example, if a material 
having a relaxed, unbiased length of one (1) cm is elongated 
50 percent by stretching to a length of one and one half (1.5) 
cm the material Would be elongated 50 percent (0.5 cm) and 
Would have a stretched length that is 150 percent of its 
relaxed length. If this exemplary stretched material con 
tracted, that is recovered to a length of one and one tenth 
(1.1) cm after release of the biasing and stretching force, the 
material Would have recovered 80 percent (0.4 cm) of its 
one-half (0.5) cm elongation. Recovery can be expressed as 
[(maximum stretch length-?nal sample length)/(maximum 
stretch length-initial sample length)] times 100. 
[0012] As used herein, the term “meltbloWn ?bers” means 
?bers formed by extruding a molten thermoplastic material 
through a plurality of ?ne, usually circular, die capillaries as 
molten threads or ?laments into a high velocity gas (e.g. air) 
stream Which attenuates the ?laments of molten thermoplas 
tic material to reduce their diameter, Which can be to 
micro?ber diameter. Thereafter, the meltbloWn ?bers are 
carried by the high velocity gas stream and are deposited on 
a collecting surface to form a Web of randomly disbursed 
meltbloWn ?bers. Such a process is disclosed, for example, 
in US. Pat. No. 3,849,241 to Butin. 

[0013] As used herein, the term “spunbonded ?bers” 
refers to small diameter ?bers Which are formed by extrud 
ing a molten thermoplastic material as ?laments from a 
plurality of ?ne, usually circular, capillaries of a spinnerette 
With the diameter of the extruded ?laments then being 
rapidly reduced as by, for example, eductive draWing or 
other Well-knoWn spun-bonding mechanisms. The produc 
tion of spun-bonded non-Woven Webs is illustrated in patents 
such as, for example, in US. Pat. No. 4,340,563 to Appel et 
al., and US. Pat. No. 3,692,618 to Dorschner et al. 
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[0014] As used herein, the term “coform” means a non 
Woven composite material of air-formed matrix material 
comprising thermoplastic polymeric meltbloWn ?bers such 
as, for example, micro?bers having an average ?ber diam 
eter of less than about 10 microns, and a multiplicity of 
individualized absorbent ?bers such as, for example, Wood 
pulp ?bers disposed throughout the matrix of polymer 
micro?bers and engaging at least some of the micro?bers to 
space the micro?bers apart from each other. The absorbent 
?bers are interconnected by and held captive Within the 
matrix of micro?bers by mechanical entanglement of the 
micro?bers With the absorbent ?bers, the mechanical 
entanglement and interconnection of the micro?bers and 
absorbent ?bers alone forming a coherent integrated ?brous 
structure. These materials are prepared according to the 
descriptions in US. Pat. No. 4,100,324 to Anderson et al. 
US. Pat. No. 5,508,102 to Georger et al. and US. Pat. No. 
5,385,775 to Wright. 

[0015] As used herein, the term “micro?bers” means small 
diameter ?bers having an average diameter not greater than 
about 100 microns, for example, having an average diameter 
of from about 0.5 microns to about 50 microns, or more 
particularly, micro?bers may have an average diameter of 
from about 4 microns to about 40 microns. 

[0016] As used herein, the term “autogenous bonding” 
means bonding provided by fusion and/or self-adhesion of 
?bers and/or ?laments Without an applied external adhesive 
or bonding agent. Autogenous bonding can be provided by 
contact betWeen ?bers and/or ?laments While at least a 
portion of the ?bers and/or ?laments are semi-molten or 
tacky. Autogenous bonding may also be provided by blend 
ing a tackifying resin With the thermoplastic polymers used 
to form the ?bers and/or ?laments. Fibers and/or ?laments 
formed from such a blend can be adapted to self-bond With 
or Without the application of pressure and/or heat. Solvents 
may also be used to cause fusion of ?bers and ?laments 
Which remains after the solvent is removed. 

[0017] As used herein, the term “machine direction (MD)” 
refers to the direction of travel of the forming surface onto 
Which ?bers are deposited during formation of a non-Woven 
?brous Web. 

[0018] As used herein, the term “cross-machine direction 
(CD)” refers to the direction Which is essentially perpen 
dicular to the machine direction de?ned above. 

[0019] As used herein, the term “tensile strength” refers to 
the maximum load or force (i.e., peak load) encountered 
While elongating the sample to break. Measurements of peak 
load are made in the machine and cross-machine directions 
using Wet samples. 

[0020] As used herein, the term “Wet Wipe” refers to a 
?brous sheet Which, during its manufacture, has a liquid 
applied thereto so that the liquid can be retained on or Within 
the ?brous sheet until its utiliZation by a consumer. The 
liquid may include a fragrance and/or an emollient and may 
serve to aid the ?brous sheet in retention of materials Which 
are to be Wiped up during its utiliZation. 

[0021] As used herein, the terms “stretch-bonded laminate 
(SBL)” or “composite elastic material” refers to a non 
Woven fabric including at least one layer of non-Woven, 
elastic material and at least one layer of non-Woven, non 
elastic material, e.g., a gatherable layer. The SBLs of the 
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invention include materials With combinations of layers that 
include at least one elastic Web layer and at least one 
non-elastic Web layer, e.g., an elastic layer betWeen tWo 
gatherable layers. The elastic non-Woven Web layer(s) are 
joined or bonded in at least tWo locations to the non-elastic 
non-Woven Web layer(s). Preferably, the bonding is at inter 
mittent bonding points or areas While the non-Woven Web 
layer(s) are in juxtaposed con?guration and While the elastic 
non-Woven Web layer(s) have a tensioning force applied 
thereto in order to bring the elastic non-Woven Web to a 
stretched condition. Upon removal of the tensioning force 
after joining of the Web layers, an elastic non-Woven Web 
layer Will attempt to recover to its unstretched condition and 
Will thereby gather the non-elastic non-Woven Web layer 
betWeen the points or areas of joining of the tWo layers. The 
composite material is elastic in the direction of stretching of 
the elastic layer during joining of the layers and can be 
stretched until the gathers of the non-elastic non-Woven Web 
or ?lm layer have been removed. Astretch-bonded laminate 
may include more than tWo layers. For example, the elastic 
non-Woven Web or ?lm may have a non-elastic non-Woven 

Web layer joined to both of its sides While it is in a stretched 
condition so that a three layer non-Woven Web composite is 
formed having the structure of gathered non-elastic (non 
Woven Web or ?lm)/elastic (non-Woven Web or ?lm)/gath 
ered non-elastic (non-Woven Web or ?lm). Yet other com 
binations of elastic and non-elastic layers can also be 
utiliZed. Such composite elastic materials are disclosed, for 
example, by US. Pat. No. 4,720,415 to Vander Wielen et al., 
and Us. Pat. No. 5,385,775 to Wright. 

[0022] As used herein “thermal point bonding” involves 
passing a material such as tWo or more Webs of ?bers to be 
bonded betWeen a heated calender roll and an anvil roll. The 
calender roll is usually, though not alWays, patterned in some 
Way so that the entire fabric is not bonded across its entire 
surface, and the anvil roll is usually ?at. As a result, various 
patterns for calender rolls have been developed for func 
tional as Well as aesthetic reasons. In one embodiment of this 
invention the bond pattern alloWs void spaces in the machine 
direction to alloW a gatherable layer to gather When the Web 
retracts. 

[0023] As used herein the term “superabsorbent” refers to 
a Water sWellable, substantially insoluble organic or inor 
ganic material capable of absorbing at least 10 times its 
Weight of an aqueous solution containing 0.9 Wt % of 
sodium chloride. 

[0024] As used herein the term “palindromic” means a 
multilayer laminate, for example a stretch-bonded laminate, 
Which is substantially symmetrical. Examples of palindro 
mic laminates could have layer con?gurations of A/B/A, 
A/B/B/A, A/A/B/B/A/A, A/B/C/B/A, and the like. Examples 
of non-palindromic layer con?gurations Would include A/B/ 
c, A/B/C/A, A/B/C/D, etc. 

[0025] 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, terpolymers, etc. and blends and modi?cations 
thereof. Furthermore, unless otherWise speci?cally limited, 
the term “polymer” shall include all possible geometrical 
con?gurations of the material. These con?gurations include, 
but are not limited to, isotactic, syndiotactic and random 
symmetries. 
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SUMMARY OF THE INVENTION 

[0026] The present invention provides a method for 
increasing the amount of retraction in a composite elastic 
material or Stretch Bonded Laminate (SBL). The SBL can 
be heat activated to provide a means of increasing the 
amount of retraction of a composite elastic material or SBL 
fabric. The ability to increase the amount of retraction can 
provide a cost savings in producing the desired fabric 
qualities. This cost savings in producing the laminate is 
because the product produced Will have the ability to stretch 
and retract more after heat activation in-line and alloW the 
use of loWer amounts of material in the stretchable layer. 

[0027] In another aspect the heat activation can provide a 
method for controlling the amount of retraction. The ability 
to control the retraction can provide a product having less 
variability in attributes like basis Weight, thickness, stretch 
to stop, and percent retraction. 

[0028] The problem of lack of softness or cloth-like feel 
associated With previous composite elastic materials has 
been addressed by the composite elastic material of the 
present invention, Which is adapted to provide a more cloth 
like feel than otherWise available. This can be accomplished 
by providing a non-Woven composite material or SBL 
having a loW cup crush (i.e., increased ?exibility) and a loW 
density (i.e., maximum bulk per unit mass), While maintain 
ing a desired level of strength and tear resistance (i.e., 
sufficient tensile strength in both machine direction, MD, 
and in cross-machine direction, CD). 

[0029] The composite elastic material of the present 
invention contains at least one elastic layer including a 
non-Woven layer, optionally having embedded elastic ?bers 
and at least one gatherable layer joined at spaced apart 
locations to the elastic layer so that the gatherable layer is 
gathered betWeen the spaced-apart locations. The ?bers of 
the gatherable and the elastic layer s extend generally in the 
MD and not in the CD. 

[0030] The gatherable layer can be a non-Woven Web of 
?bers, such as, for example, spunbonded Webs, meltbloWn 
Webs, air laid layer Webs, bonded carded Webs, hydroen 
tangled Webs, Wet-formed (Wet laid) Webs or any combina 
tion thereof. The gatherable layer may also be a mixture of 
?bers and one or more other materials such as, for example, 
Wood pulp, staple-length ?bers, particulates and super 
absorbent materials. Such mixtures can be formed by adding 
?bers and/or particulates to the gas stream in Which melt 
bloWn ?bers are carried so that an intimate entangled 
commingling of meltbloWn ?bers and other materials, e.g., 
Wood pulp, staple ?bers and particulates such as, for 
example, hydrocolloid (hydrogel) particulates commonly 
referred to as superabsorbent materials, occurs prior to 
collection of the meltbloWn ?bers upon a collecting device 
to form a coherent Web of randomly dispersed meltbloWn 
?bers and other materials such as disclosed in US. Pat. No. 
4,100,324, to Anderson et al. 

[0031] The elastic layer can be an elastic ?lm, an elastic 
Web, elastic ?bers or any combination thereof such as, for 
example, an elastic Web containing elastic ?bers. The elastic 
Webs can contain at least one layer of elastomeric meltbloWn 
?bers and optionally at least one layer of substantially 
parallel roWs of elastomeric ?bers. The elastomeric ?bers 
can be in substantially parallel roWs and can be autog 
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enously bonded to at least a portion of the meltbloWn ?bers. 
This bonding can take place, for example, by forming 
molten elastomeric ?bers directly to a layer of meltbloWn 
?bers to provide the autogenous bonding. 

[0032] The elastomeric ?bers of the invention can have an 
average diameter ranging from about 40 to about 750 
microns. For example, in a preferred embodiment the elas 
tomeric ?bers can have an average diameter ranging from 
about 100 to about 500 microns. More preferred elastomeric 
?bers can range from about 250 to about 350 microns and 
can make up at least about 20 percent, by Weight, of the 
non-Woven elastic ?brous Web layer. Preferably, the non 
Woven elastic ?brous Web layer can contain from about 20 
to about 100 percent, by Weight, of elastomeric ?bers. 

[0033] In one aspect of the present invention, the com 
posite elastic material of the present invention can have a 
cup crush of less than about 120 g cm. Apreferred composite 
elastic material of the present invention can have a cup crush 
of less than about 115 g cm. A more preferred composite 
elastic material of the present invention can have a cup crush 
of less than about 110 g cm. A slightly more preferred 
composite elastic material of the present invention can have 
a cup crush of less than about 100 g cm. A much more 
preferred composite elastic material of the present invention 
can have a cup crush of less than about 90 g cm. Avery much 
more preferred composite elastic material of the present 
invention can have a cup crush of less than about 80 g cm. 
The most preferred composite elastic material of the present 
invention can have a cup crush of less than about 70 g cm. 

[0034] In another aspect of the present invention, the 
composite elastic material can have a cup crush range of 
from about 70 g cm to about 90 g cm. 

[0035] The composite elastic material of the present 
invention can have a density less than about 0.085 g per 
cubic cm. Preferably, the composite elastic material of the 
present invention can have a density less than about 0.075 g 
per cubic cm. More preferably, the composite elastic mate 
rial of the present invention can have a density less than 
about 0.070 g per cubic cm. Most preferably, the composite 
elastic material of the present invention can have a density 
less than about 0.060 g per cubic cm. 

[0036] In another aspect of the present invention, the 
composite elastic material can have a density range of from 
about 0.060 g cm3 to about 0.075 g cm3. 

[0037] The composite elastic material of the present 
invention can have a cup crush to density ratio from about 
1579 cm4 to about 950 cm“. The preferred cup crush to 
density ratio for the composite elastic material is from about 
1500 cm4 to about 1000 cm“. A more preferred cup crush to 
density ratio for the composite elastic material is from about 
1400 cm4 to about 1100 cm“. The most preferred cup crush 
to density ratio for the composite elastic material is from 
about 1300 cm4 to about 1100 cm“. 

[0038] The composite elastic material can have a CD 
tensile strength of greater than about 308.4 gm. The pre 
ferred CD tensile strength is of greater than about 317.5 gm. 
Amore preferred CD tensile strength is of greater than about 
340.2 gm. Aslightly more preferred CD tensile strength is of 
greater than about 362.9 gm. A yet more preferred CD 
tensile strength is of greater than about 385.6 gm. A much 
more preferred CD tensile strength is of greater than about 
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408.2 gm. Avery much more preferred CD tensile strength 
is of greater than about 430.9 gm. The most preferred CD 
tensile strength is of greater than about 453.6 gm. 

[0039] In another aspect of the present invention, the 
composite elastic material can have a CD tensile strength of 
from about 317.5 gm lbs to about 362.9 gm. 

[0040] The composite elastic material of the present 
invention can have a basis Weight of about 75 g/m2 to about 
90 g/m2. Preferably, the composite elastic material can have 
a basis Weight of about 85 g/m2. 

BRIEF DESCRIPTION OF THE FIGURES 

[0041] FIG. 1 is a schematic draWing of an exemplary 
process for forming a composite elastic material of the 
present invention. 

[0042] FIG. 2 is a schematic draWing of an exemplary 
process for forming an elastic ?brous Web Which is a 
component of the composite elastic material of the present 
invention. 

[0043] FIGS. 3 and 3A are schematic draWings of an 
exemplary process for preparing a gatherable layer such as 
coform. 

[0044] FIGS. 4 and 4A are schematic draWings of an 
exemplary process for the heat treatment of the composite 
elastic material of the present invention activated by treat 
ment in a heat activator. 

[0045] FIG. 5 is a schematic illustration of the process for 
the preparation of the composite elastic material of the 
present invention. 

[0046] FIG. 6 is a graphic illustration of the Wet density 
of several commercially available Wet-Wipes and the Wet 
density of the Wet-Wipes of the present invention. 

[0047] FIG. 7 is a graphic illustration of the cup crush of 
several commercially available Wet-Wipes and the cup crush 
of the Wet-Wipes of the present invention. 

[0048] FIG. 8 is a graphic illustration of the cup crush to 
density ratio of several commercially available Wet-Wipes 
and the cup crush of the Wet-Wipes of the present invention. 

[0049] FIG. 9 is a graphic illustration of the CD tensile 
strength of several commercially available Wet-Wipes and 
the CD tensile strength Wet-Wipes of the present invention. 

[0050] FIG. 10 is a representative plan vieW of an bonding 
pattern suitable for bonding the layers of the composite 
elastic material. 

[0051] FIG. 11 is a schematic vieW of a load testing 
apparatus for testing a composite according to the present 
invention. 

[0052] FIG. 12 is an exploded vieW of FIG. 11. 

DETAILED DESCRIPTION 

[0053] The present invention provides a composite elastic 
material such as, for example, a stretch-bonded laminate 
Which is adapted to provide improved softness and cloth-like 
feel. This can be accomplished by providing, a non-Woven 
composite material having a loW cup crush and a loW 
density, While maintaining a desired level of strength and 
tear resistance. This composite elastic material can include 
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an elastic ?brous Web that can be a composite of elastomeric 
?ber and elastomeric meltbloWn ?bers. 

[0054] The composite elastic material of the invention can 
be heat activated using the apparatus and process illustrated 
in FIG. 4A. Heat activation can provide dimensional sta 
bility (e.g., in the MD and/or the CD) in the Web by 
increasing the retraction that occurs in the manufacturing 
process (e.g., in the MD and/or the CD). Elevating the 
temperature of the Web and imparting energy to the elas 
tomer can cause it to retract beyond the range achievable at 
ambient conditions. There are numerous heat activation 
methods including, but not limited to, through-air heating, 
surface heating, infrared, microWave, and liquid transfer. 
The heat activation step can also be executed in multiple 
locations such as the in-line manufacturing process, after 
material Winding, or during converting. In-line through-air 
heat activation is the method illustrated because it provides 
good heat transfer. The heat activation requires the elastic 
layer be heated to a temperature that is typically (e.g., 30-50° 

beloW the melting temperature of the material (Tm). The 
Trn is a temperature Where the polymer becomes “?uid” 
and/or can readily ?oW through processing equipment. The 
term “Tg” is a temperature (beloW the Tm) Where the 
polymer becomes soft enough to alloW the ?bers (mol 
ecules) to become mobile and relax, Which alloWs retraction. 
The targeted amount of retraction is achieved by controlling 
the total amount of retraction betWeen the calender rolls, 20, 
22 and the Winder, 42, illustrated in FIG. 1. 

[0055] The heat activation of the composite elastic mate 
rial is accomplished by heating the material up to the 
softening point (Tg) of the elastomer. Typically, this occurs 
When the surface temperature of the SBL is about 140° F. 
The retraction of the sheet is controlled by adjusting the 
speed of the material betWeen either heated rolls 403 and 
404 and/or betWeen heated roll 404 and quench roll 405. The 
sheet is elevated to the softening point With the heated rolls 
403 and/or 404 and then cooled doWn beloW the softening 
point With the quench roll 405 prior to Winding but still 
having a temperature elevated above room temperature (i.e., 
room temperature being in the range of 70° F. to 90° F. for 
example). The temperature required for heat activation of 
the SBL of the invention is one suf?cient to alloW the 
elasotmeric polymer to begin to soften such that the molecu 
lar chains are more mobile and free to acquire a desired set. 
The optimal temperature for heat activation is a function of 
the melting point of the elastomer. Upon acquisition of the 
desired set, i.e., the temperature Which alloWs the ?bers to 
relax (Tg), the laminate is then cooled to the point Where the 
molecular chains become rigid thereby locking in the 
desired structure and regaining their elastic properties. 

[0056] In another aspect, the present invention provides an 
apparatus for heat activation of a SBL. The apparatus is 
depicted in FIG. 4A. FIG. 4A is a schematic vieW of an 
apparatus of a heat activation unit 44 and exemplary process 
for heat activation of a SBL. The composite elastic material 
40 of the invention can be fed into the heat activation unit 
44. The transfer roller 402 feeds the Web into heat activation 
unit. The vacuum rolls (tWo shoWn, 403 and 404) provide 
the necessary residence time for heat activation to occur. 
Heated gas is supplied uniformly into chamber 410 by duct 
406 and evenly distributed in the cross deckle by plenum 
407. The heated gas is then pulled through the fabric by 
vacuum roll 403 and exited through the center of the roll. 
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This provides the heat transfer necessary to activate the 
elastic layer of Web 40. The second vacuum roll 404 and heat 
transfer process is a mirror image of the ?rst roll. The heated 
gas is supplied uniformly into chamber 411 by duct 408 and 
evenly distributed in the cross deckle by plenum 409. 
Rollers 403 and 404 can be operated at the same speed or at 
different speeds. In the present invention the term “speed” 
refers to the linear speed of the SBL. One or more vacuum 
rollers 405 is provided to alloW residence time in the 
quenching/cooling chamber 412 to reduce the fabric tem 
perature as desired. The cooling gas is supplied uniformly 
into chamber 412 by duct 413 and evenly distributed in the 
cross deckle by plenum 414. Heat transfer With rolls 403, 
404 and 405 can be controlled by both the heated gas 
temperature and the amount of gas pulled through the sheet. 
In one embodiment the gas is air. 

[0057] The apparatus of the invention for activating a 
composite elastic materials includes a material source pro 
viding the composite elastic material 40 or 402, a heating 
mechanism for heating the composite elastic material 406, 
408, a retracting mechanism 403, 404, 405 receiving the 
composite elastic material from the material source; and a 
cooling mechanism 413, for cooling the composite elastic 
material. 

[0058] The amount of retraction that may be achieved is a 
function of the elastic recovery the polymer or resin is able 
to provide. Elastic recovery may be de?ned as folloWs: 

, elastic extension 
elastic recovery : % 

total extension 

[0059] See, Morton, W. E. and Hearle, J. W. S., Physical 
Properties Of Textile Fibers, 2nd edition, William Heine 
mann Ltd., London, 1975, page 323. 

[0060] During heat activation the speed that the material 
passes over the rollers, 403, 404, and 405 can be varied. If 
multiple rollers are employed the speed that the material 
passes over the rollers can be the same or different, e.g., the 
quenching vacuum roller(s) 405 can be run at a sloWer speed 
than the vacuum roller(s) in the heating section (mechanism) 
403 and 404 to alloW retraction to occur prior to cooling the 
Web. It is important that the residence time in the heating 
chamber(s) is suf?cient to alloW the elastic layer to be heated 
sufficiently to alloW it to retract. 

[0061] The material in contact With the quenching roll/ 
rolls can have a speed of from about 2% to about 15% sloWer 
than the rolls in the heating section and advantageously from 
about 4% to about 10% sloWer. The heat transfer betWeen 
the various rolls can be controlled independently or by the 
same means. The quench roll 405 cools the sheet by pulling 
ambient gas and/or chilled gas through the sheet and exiting 
it through the end of the quench roll. The speeds of the 
material as it passes over the various rollers used in the 
invention are related to the particular material that is used in 
the elastic Web layer and the desired amount of retraction. 
The relative speeds of the material are dependent of the 
speed on the material exiting the calender rollers 20,22 
(FIG. 1) and the desired retraction. For example, the desired 
retraction can be obtained by a varying the material speed 
betWeen rollers 403, 404 and 405, varying the material speed 
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betWeen rollers 404 and 405 (Where the material speed on 
rollers 403 and 404 is the same) or varying the material 
speed betWeen rollers 403 and 404 (Where the material speed 
on rollers 404 and 405 is the same). 

[0062] In the embodiment of this invention illustrated in 
FIG. 4A, the composite elastic Web 40 is alloWed to retract 
at ambient temperatures as it travels toWard and into the heat 
activation unit 44. The Web is then heated and alloWed to 
additionally retract. This retraction can occur after the Web 
travels from a ?rst vacuum drum in the heating section to 
any subsequent drum and advantageously to a subsequent 
vacuum drum in the quenching section. After this additional 
retraction has occurred the Web is cooled on the quench 
vacuum roll(s) to preserve this retracted state as the Web is 
processed further. Additionally, the material can be collected 
and rolled up on a take-up roller 42 (FIG. 1) at a temperature 
at or beloW the quench roll temperature and above ambient 
temperature. 

[0063] During heat activation, generally the SBL can be 
retracted from about 15% to about 55%. Preferably the SBL 
can be retracted from about 25% to about 45%. Most 
preferably the SBL can be retracted about 35%. Retraction 
can occur betWeen one or more of the rollers 403, 404, and 
405. Still further, for an SBL as prepared in Example 6, the 
SBL is retracted from about 5% to about 35%. Preferably, 
the SBL is retracted from about 15% to about 25%. Most 
preferably, the SBL is retracted about 20% In one embodi 
ment, the composite elastic material is heated on a ?rst roller 
and cooled on a subsequent (third) roller. In another embodi 
ment, the composite elastic material is heated on a ?rst 
roller, heated on a second roller, and cooled on a third roller. 

[0064] The heat activation can provide a composite elastic 
material having a combination of properties, e.g., a loW cup 
crush (i.e., increased ?exibility) and a loW density (i.e., 
maximum bulk per unit mass), While maintaining a desired 
level of strength and tear resistance (i.e., suf?cient tensile 
strength in both MD and CD) not previously available. 

[0065] The Wet-Wipes of the present invention provide 
improved softness and cloth-like feel because they have a 
combination of properties, having a loW cup crush (i.e., 
increased ?exibility) and a loW density (i.e., maximum bulk 
per unit mass), While maintaining a desired level of strength 
and tear resistance (i.e., suf?cient tensile strength in both 
MD and CD) that Were not previously available in Wet 
Wipes. The feel of a Wet-Wipe is often characteriZed by one 
or more of the folloWing attributes of the non-Woven mate 
rials that comprise them: thickness, bulk density, ?exibility, 
texture, softness, and durability. In preparing a Wet-Wipe 
having a soft cloth-like feel, it is important to balance the 
properties of the composite elastic material, e.g., cup crush, 
density, and tensile strength. HoWever, this is a dif?cult task 
because these properties can be interdependent, i.e., chang 
ing one property can adversely affect another property (and 
the overall feel of the Wet-Wipe). Typically, When the basis 
Weight is decreased, the cup-crush is decreased, and tensile 
strength is decreased. When the basis Weight is decreased 
then the reverse changes occur. Thus, When a property is 
varied, to enhance the softness, careful attention should be 
paid to the results obtained to avoid a resultant product 
having less desirable overall properties. 

[0066] In light of these difficulties, through experimenta 
tion, the inventors have discovered certain properties to 
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selectively isolate and vary to obtain a more cloth-like feel 
for a non-Woven Wipe than before possible. In the present 
invention, the inventors have discovered the basis Weight 
can be increased and the cup-crush can be decreased While 
still maintaining the tensile strength. By Way of example and 
Without limitation, the non-Woven Wipes of the invention 
can have properties and their ranges such as, for example, a 
density less than about 0.085 g cm3; a cup crush less than 
about 120 g per cm and a CD tensile strength of greater than 
about 0.68 pounds. 

[0067] The Wet-Wipes of the invention include a non 
Woven composite elastic material having at least one non 
Woven elastic layer and at least one non-Woven gatherable 
layer. The gatherable layer is bonded to the elastic layer at 
at least tWo points; and is gathered betWeen the bonded 
points. The elastic layer can have a non-Woven Web having 
embedded elastic ?bers, arranged in a substantially parallel 
con?guration. 

[0068] The composite elastic material has a density less 
than about 0.085 g per cubic cm and a CD tensile strength 
of greater than about 0.68 pounds. The composite material 
can have a cup crush less than about 120 g per cm and can 
have a cup crush to density ratio of less than about 1579 cm4 
and greater than about 950 cm4. Preferably, the cup crush to 
density ratio can be less than about 1500 cm4 and greater 
than about 1000 cm4. More preferably, the cup crush to 
density ratio can be less than about 1400 cm4 and greater 
than about 1100. Most preferably, the cup crush to density 
ratio can be less than about 1300 cm4 and greater than about 
1100. 

[0069] The preferred CD tensile strength is of greater than 
about 0.70 lbs. A more preferred CD tensile strength is of 
greater than about 0.75 lbs. A slightly more preferred CD 
tensile strength is of greater than about 0.80 lbs. A yet more 
preferred CD tensile strength is of greater than about 0.85 
lbs. Amuch more preferred CD tensile strength is of greater 
than about 0.90 lbs. Avery much more preferred CD tensile 
strength is of greater than about 0.95 lbs. The most preferred 
CD tensile strength is of greater than about 1.0 lbs. 

[0070] The basis Weight (in grams per square meter, g/m2 
or gsm) is calculated by dividing the dry Weight by the area 
(in square meters). The density of the Wet-Wipe, as used 
herein, is a “Wet density” and is calculated as the basis 
Weight (in grams per square meter, g/m or gsm) divided by 
the thickness of the Wet-Wipe after Wetting With the solution. 

[0071] The Wet-Wipes of the present invention comprise a 
composite elastic material and a liquid. The liquid can be 
any solution Which can be absorbed into the Wet-Wipe 
composite elastic material and may include any suitable 
components Which provide the desired Wiping properties. 
For example, the components may include Water, emollients, 
surfactants, fragrances, preservatives, chelating agents, pH 
buffers or combinations thereof as are Well knoWn to those 
skilled in the art. The liquid may also contain lotions and/or 
medicaments. 

[0072] The amount of liquid contained Within each Wet 
Wipe may vary depending upon the type of material being 
used to provide the Wet-Wipe, the type of liquid being used, 
the type of container being used to store the Wet-Wipes, and 
the desired end use of the Wet-Wipe. Generally, each Wet 
Wipe can contain from about 150 to about 600 Weight 
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percent and preferably from about 250 to about 450 Weight 
percent liquid based on the dry Weight of the Wipe for 
improved Wiping. In a more preferred aspect, the amount of 
liquid contained Within the Wet-Wipe is from about 300 to 
about 400 Weight percent and desirably about 330 Weight 
percent based on the dry Weight of the Wet-Wipe. If the 
amount of liquid is less than the above-identi?ed ranges, the 
Wet-Wipe can be too dry and may not adequately perform. If 
the amount of liquid is greater than the above-identi?ed 
ranges, the Wet-Wipe can be oversaturated and soggy and the 
liquid may pool in the bottom of the container. 

[0073] Each Wet-Wipe is generally rectangular in shape 
and may have any suitable unfolded Width and length. For 
example, the Wet-Wipe may have an unfolded length of from 
about 2.0 to about 80.0 centimeters and desirably from about 
10.0 to about 25.0 centimeters and an unfolded Width of 
from about 2.0 to about 80.0 centimeters and desirably from 
about 10.0 to about 25.0 centimeters. Preferably, each indi 
vidual Wet-Wipe is arranged in a folded con?guration and 
stacked one on top of the other to provide a stack of 
Wet-Wipes or interfolded in a con?guration suitable for 
pop-up dispensing. Such folded con?gurations are Well 
knoWn to those skilled in the art and include c-folded, 
Z-folded, quarter-folded con?gurations and the like. The 
stack of folded Wet-Wipes can be placed in the interior of a 
container, such as a plastic tub, to provide a package of 
Wet-Wipes for eventual sale to the consumer. Alternatively, 
the Wet-Wipes may include a continuous strip of material 
Which has perforations betWeen each Wipe and Which can be 
arranged in a stack or Wound into a roll for dispensing. 

[0074] The layered composite elastic material of the Wet 
Wipes of the present invention includes at least tWo layers of 
material having different physical properties. The different 
physical properties Which a layer can be con?gured to 
provide by selecting the appropriate materials include soft 
ness, resiliency, strength, ?exibility, integrity, toughness, 
absorbency, liquid retention, thickness, tear resistance, sur 
face texture, drapability, hand, Wetability, Wicking ability 
and the like and combinations thereof. Preferably, the mate 
rials used for the layered composite elastic material are 
con?gured to provide softness and ?exibility While main 
taining adequate strength, integrity and resiliency, particu 
larly When Wetted. For example, the Wet-Wipes may include 
at least one layer of material Which is con?gured to provide 
strength and resilience to the Wet-Wipe and at least one other 
layer Which is con?gured to provide a soft, gentle Wiping 
surface to the Wet-Wipe. Preferably, the Wet-Wipes include a 
soft layer on each side of a strong and resilient layer such 
that both exposed surfaces of the Wipe provide a soft, gentle 
surface for contact With the skin. 

[0075] Referring noW to the draWings Wherein like refer 
ence numerals represent the same or equivalent structure 
and, in particular, to FIG. 1 of the draWings there is 
schematically illustrated a process 100 for forming a stretch 
bonded laminate Which includes an elastic ?brous Web. 

[0076] FIG. 1 illustrates an embodiment of the present 
invention, an elastic ?brous Web 12 prepared in a Web 
forming machine 100, illustrated in detail in FIG. 2, Which 
travels in the direction indicated by the arroW associated 
thereWith. The elastic ?brous Web layer 12 passes through an 
S-roll arrangement 16 before entering the horiZontal cal 
ender, having a patterned calender roller 20 and an anvil 
























