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MATERIAL BIAXIALMENTE EXTENDIBLE Lf
CAMPO DE LA INVENCION

Esta invencién esti dirigida a un material que es

extendible en todas las direcciones de planoc x/y.

ANTECEDENTES DE LA INVENCION

Un nimero de varios atributos de material son
deseables para un material usado para hacer cubiertas
exteriores de articulos absorbentes. Por ejemplo, en las
prendas de tipo de calzén, la extensién en la direccién de la
maquina es deseable debido a que la conformacién longitudinal
permite a una regién de entrepierna de la prenda el combarse y
pandearse cuando estid cargada sin jalar la pretina del producto
hacia abajo. En forma similar, la extensién en la direccién
transversal es deseable debido a que la conformacién lateral
mantiene un entalle holgadc pero cémodo alrededor de las
caderas del wusuario. Ademis, la extensién en todas las
direcciones en el plano x/y contribuye a un producto de entalle

de forma de todo alrededor.

Algunos materiales tales como 1loe laminados
unidos y estirados y estrechados (NSBL), unidos con hilado
estrechados/crepados sujetados elastoméricos etc., tienen un

eatiramiento en todas las direcciones, por ejemplo alargamiento
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con fuerza de recuperacién. Estos materiales son relativamente
costosos debido a la inclusién de materiales elastoméricos
relativamente costosos. Sin embargo, las altas fuerzas de
recuperacién no siempre son deseables en los materiales de
cubierta exterior. Las fuerzas de recuperacién baja permiten a
las prendas el permanecer en una forma conformada scbre el
usuario sin ejercer una cantidad considerable de presién de
retraccién y 8in restringir los movimientos del wusuario.
Ademis, cuando las prendas son llenadas por el usuario, las
fuerzas de recuperacin bajas permiten al peso de los
contenidoe de prenda el jalar los contenidos de prenda hacia
fuera del cuerpo del usuario sin jalar el resto de la prenda
hacia abajo del cuerpo del usuario, manteniendo por tanto un
contacto estrecho entre el usuario y la prenda y el &rea de
cintura y alrededor de las aberturas de pierna para evitar el
filtrado de cualesquier contenidos de la prenda desde dicha

prenda.

La capacidad para respirar es un atributo de

material particularmente deseable en los articulos absorbentes.

Las peliculas con capacidad para respirar y los
laminados tipicamente blogquean el paso de la materia en
particulas, el agua y otros liquidos mientras &gue dejan al
vapor de agua y/o al aire el pasar a través del material. Por
tanto, los materiales con capacidad para respirar cuando se

usan en pajlales o prendas absorbentes similares, reducen 1la
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humedad relativa y la temperatura dentro de la prenda en
comparacién a tales prendas hechas de peliculas sin capacidad

para respirar y laminados.

Una barrera al liquido es un material
inherentemente deseable atribuible de un articulo absorbente.
La barrera al 1liquido actda para evitar que 1los liquidos
permeen a través de una superficie de la prenda y sobre la ropa

Y loa alrededores de un usuario.

Son conocidos en el arte varios tipos de material
con atributos combinados. Por ejemplo, los laminados estirados
y unidos (SBL) entregan un compuesto con capacidad para
respirar extendible en la direccién de la méquina, pero no
tienen una barrera al liquido y muy poca extensién en la
direccién transversal. Los laminados estrechados y unidos més
recientes entregan una barrera al liquido extendible en la
direccién transversal, pero son extendibles en la direccién de
la méquina. Otros compuestos funcionan como barreras con
capacidad para respirar de tipo de pafio, pero é&stos tienen muy
poca o ninguna extensifn en cualesquier direccién de la méquina

o en la direcciédn transversal.

La patente de los Estados Unidos de América No.
5.114.781 otorgada a Morman el 19 de Mayo de 1992, describe un

laminado que puede extenderse en por lo menos dos direcciones.
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El 1laminado incluye un material no tejido estrechado

reversiblemente y una hoja eléstica.

La patente de los Estados Unidos de América No.
5.116.662 otorgada a Morman el 26 de Mayo de 1992 describe un
laminado que puede extenderse en por lo menos dos direcciones.
El laminado incluye un material no tejido estrechado y una hoja

el&stica,

La patente de los Estados Unidos de América No.
5.883.028 otorgada a Morman y otros el 16 de Marzo de 1959
describe un laminado que puede extenderse en por lo menos dos
direcciones. El1 laminado es formado mediante el sujetar un
material no tejido que es estrechado en 1la direccién
transversal a una pelicula elastomérica soluble al vapor de
agqua que es estirada en la direccién de la mAquina y que tiene

de retraccibén en la direccién de la miquina.

Hay una necepidad o deseo de un material que
entreque una multitud de propiedades en un compuesto Gnico, a
saber propiedades de barrera de liquido, de capacidad para
respirar, de fuerza de recuperacién baja, de extensién biaxial

Y gque Bea relativamente barato.
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BIXTESIS DE LA INVENCION

La presente invencién est& dirigida a un material
de cubierta exterior extensible (EOC) que puede extenderse en
todas las direcciones del plano x/y. En una incorporacién, el
material de cubierta exterior extensible es un laminado que
incluye una tela no tejida estrechada y una pelicula
microporosa, con capacidad para respirar, estriada gque tiene
rugosidades estriadas en la direccién de la méquina. Las
rugosidades estriadas permiten a la pelicula y a la tela no
tejida estrechada el extenderse en la direccién transversal.
El material de ésta incorporacidn se hace mediante el estirar
la pelicula llenada en la direccién de la miquina para provocar
la capacidad para respirar, laminando la pelicula estirada a la
tela no tejida, estirando el laminado en la direccién de 1la
miéquina para estrechar la tela no tejida y formar las estrias
en la pelicula, y después crepar el laminado para crear
eJ-:tensién en la direccifn de la méiquina. Una laminacién
eslastomérica y/o adhesivo crepado puede ser usado para

producir un laminado con una fuerza de retraccién menor.

En otra incorporacién de 1la invencién, el
material de cubierta exterior extendible es un laminado que
incluye una pelicula extendible en la direccién transversal de
capa finica hecha de un polimerc extendible que permite a la
pelficula, junto con la tela no tejida estrechada unida a la

pelicula, el extenderse en 1la direccién transversal. El
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material de ésta incorporacién se hace mediante el estirar la
pelicula llenada en la direccién de la miquina para provocar
una capacidad para respirar, estirar separadamente una tela no
tejida para provocar el estrechado, laminar 1la pelicula
estirada y la tela no tejida estrechada juntas, y después
crepar el laminado para crear la extensién en la direccién de
la miquina. Como en la incorporacifén previa, una laminacién
elastomérica y/o adhesivo de crepado pueden usarse para
producir un laminado con una fuerza de retraccién menor.

El nivel de agregado adhesivo y el patrén de
unién afectan grandemente las propiedades de material. Por
tanto, el material resultante de la invencién puede tener una
fuerza de retraccién alta en una direccién y baja © ninguna
fuerza de retracciém en otra. La fuerza de retraccifn
adicional puede ser impartida en una o en ambas direcciones a
través de la adicién de la pelicula elastomérica, de las

fibras, de las espumas, de los lienzos, u otros elementos.

Con lo anterior en mente, es una caracteristica y
una ventaja de la invencién el proporcionar un laminade con
capacidad para respirar biaxialmente extendible que tiene
propiedades de barrera al liquido y una fuerza de recuperacién

baja.

También es una caracteristica y una ventaja de la

invencién el proporcionar un laminado con capacidad para
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regpirar biaxialmente extendible y mejorado {itil en una amplia
variedad de cubiertas exterior para pafiales, otros preoductos
para el cuidado personal, batas quirGrgicas, y otras

aplicaciones con capacidad para respirar.

Las anteriores y otras caracteristicas y ventajas
de la invencidén serfn evidentes de la siguiente descripcién
detallada de las incorporaciones actualmente preferidas, lefdas

en conjuncién con los ejemplos y los dibujos.
Breve Descripcién de las Figuras

La Figura 1 es una vista superior de un laminado
con capacidad para respirar biaxialmente extendible de 1la

presente invencidn.

La Figura 2 es una vista en seccién transversal
de un laminado con capacidad para respirar biaxialmente

extendible tomado a lo largo de la linea 2-2 de la figura 1.

La Figura 3 es una vista superior de una capa de

pelicula que tiene rugosidades estriadas; y

La Figura 4 es una vista superior de una capa no

tejida que tiene un patrén de unién de tejido de alambre.
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DEFINICIONES

Dentro del contexto de ésta descripcién, cada
término o frase abajo incluird el sigquiente significado o

pignificados.

"Biaxialmente extendible” se refiere a un
material que tiene extensién por lo menos por 25% de sus
dimensiones iniciales (sin ruptura, rasgado o pérdida de
propiedades de barrera) en dos direcciones perpendiculares una a
otra, por ejemplo extendiéndose en una direccién de la miquina y
en una direccién transversal, o en una direccién longitudinal

(frente a espalda) y en una direccién lateral (lado a lado).

*Unido” se refiere a la unién, adhesién, conexién,
sujecién, o similares, de dos elementos. Los dos elementos
serin considerados que est&n unidos juntos cuando éstos estén
unidos directamente uno a otro o indirectamente uno la otro, tal
como cuando cada wuno estd unido directamente a elementos

intermedios.

“Crepado” o© “crepé” se refiere a un material
arrugado o compuesto que tiene &reas unidas o no unidas. El
material crepado puede ser regresado a aproximadamente su
longitud original mediante el aplicar una tensién mecénica,

alisando por tanto las partes arrugadas.
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*Direccién transversal® se refiere al ancho de una
tela en una direccién generalmente perpendicular a la direccién
en la cual ésta es producida, en oposicién a la “direccién de la
m&quina” la cual se refiere a la longitud de una tela en la

direccién en la cual ésta es producida.

. *Elastomérico* 8e refiere a un material o
compuesto el cual puede ser alargado por lo menos por 50% de su
longitud relajada y el cual se recuperari, con la liberacién de
la fuerza aplicada, a por lo menos 40% de su alargamiento. Se
prefiere generalmente que el material o compuesto elastomérico
sea capaz de ser alargado por lo menos por 100%, més
preferiblemente por lo menos por 300%, de su longitud relajada,
Y recuperarse, con la liberacién de una fuerza aplicada, por .lo

menos 50% de su alargamiento.

*Extendible” significa un material el cual, con la
aplicacién de una fuerza estiradora, puede extenderse en una
direccifn particular, a una dimensién estirada (por ejemplo,
ancho) la cual es por lo menos 25% mayor que una dimensifn no
estirada original. Cuando la fuerza estiradora es removida
después de un periodo de retencién de 1 minuto, el material no
se retrae, o se retrae por no mis de 30% de la diferencia entre
la dimensién estirada y la dimensién original y puede retraerse
mis solamente si se ayuda por un adhesivo elédstico u otro
componente eléstico unido al material. Por tanto, un material

que tiene un ancho de un metro, el cual es extendible en la
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direccibén transversal, puede ser estirado a un ancho de por lo
mencs de 1,25 metroe. Cuando la fuerza estiradora es liberada,
después de retener el ancho extendido por un minuto, un material
estirado a un ancho de 1,25 metros no se retraeri, o se retraeré
a un ancho de no menos de 1,175 metros. Los materiales
extendibles son diferentes de los materiales elédsticos, 1los
Gltimos tendiendo a retraerse casi del todo de su dimensién
original cuando es liberada la fuerza estiradora. La fuerza
estiradora puede ser cualeaquier fuerza razonable suficiente
para extender el material a entre 125% de su dimensién original
y una dimensién estirada mixima en la direccién seleccionada

(por ejemplo la direccifén transversal) sin romperlo.

“Pelicula” pe refiere a una pelicula
termopléstica hecha usando un proceso de espumado y/o de
extrusién de pelficula, tal como un proceso de recubrimiento, de
pelicula fraguada o de extrusién de pelicula soplada. Para los
propSsitos de la presente invencién, el término incluye
peliculas microporosas con capacidad para respirar y peliculas
inherentemente con capacidad para respirar que actian como

barreras al liquido.

*Ineldstico” se refiere a ambos materiales que no
se estiran por mis de 25% o mis y a materiales que se estiran
por ésta cantidad pero no se retraen por mAs de 30%. Los
materiales ineldsticos incluyen 1loe materiales extendibles,

como pe definié arriba asi como loa materiales extendibles,
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como se definié arriba asi como los materialee que no se
extienden, por ejemplo los cuales se rasgan cuando se someten a

una fuerza estiradora.

"Capa” cuando se usa en el singular puede tener
el significado dual de un elemento Ginico o de una pluralidad de

elementas.

*Direccién de la mAquina®” se refiere a una
longitud de una tela en la direccin en la cual ésta es
producida, en oposicifn a la “direccidSn transversal® la cual se
refiere al ancho de una tela en una direccién generalmente

perpendicular a la direccién de la maquina.

*Fibra soplada con fusién* sasignifica fibras
formadas mediante el extruir un material termopléstico fundido a
través de una pluralidad de vasos capillares de matriz finos,
usualmente circulares, como hilos o filamentos fundidos en unas
corrientes de gas (por ejemplo de aire), calentadas a alta
velocidad y convergentes, las cuales atendan los filamentos del
material termopléstico fundido para reducir su di&metro, el cual
puede ser a un di&metro de microfibra. Después, las fibras
sopladas con fusién llevadas por la corriente de gas a alta
velocidad son depositadas sobre una superficie recolectora para
formar un tejido de fibras sopladas con fusién y dispersadas al
azar. Tal proceso estd descrito, por ejemplo, en la patente de

los Estados Unidos de América No. 3.849.241 otorgada a Butin y
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otros. Las fibras sopladas con fusién son microfibras las
cuales pueden ser continuas o discontinuas, son generalmente més
pequefias de alrededor de 0,6 denier, y 8son deneralmente
autounidas cuando se depositan sobre una superficie recolectora.
Las fibras sopladas con fusién usadas en la presente invencién
son preferiblemente y esencialmente continuas en longitud.
"Estrechado” “estrechado y estirado” aon términos
intercambiables y se refieren a un método para alargar una tela
no tejida, generalmente en la direccién longitudinal o de la
miquina, para reducir su ancho en una manera controlada a una
cantidad deseada. El estiramiento controlado puede tener lugar
bajo temperaturas mayores © una temperatura ambiente bajo
enfriamiento se limita a un aumento en la dimensién global en la
direccién en que estd siendo estirado hasta el alargamiento
requerido para romper la tela, el cual en la mayoria de los
casos es de alrededor de 1,2 a 1,4 veceas. Cuando esti relajada,
la tela se retrae a sus dimensiones originales. Tal proceso
estd descrito, por ejemplo, en las patentes de los Estados
Unidos de América Nos. 4.443.513 otorgada a Meitner y Notheis,
4.965.122, 4.981.747 y 5.114.781 otorgada a Morman y 5.244.482

otorgada a Hassenboehler Jr., y otros.

*No tejido* y “tela no tejida" se refiere a
materiales fibrosos y tejidos de material fibroso los cuales son
formados ein la ayuda de un proceso de tramado o de tejido

textil.

1S~
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"Polimeros* incluyen, pero no se limitan a
homopolimeros, copolimeros tales como, por ejemplo, los
copolimeros de blogque, de injerto, al azar, y alternantes, los
terpolimeros, etc., y las mezclas y modificaciones de los
mismos. Ademfis, a menos que se limite especificamente de otra
manera, el término “polimero® no incluir& todas las
configuraciones geométricas posibles de las moléculas. Estas
configuraciones incluyen, pero no se limitan a las simetrias

isotéctica, sindiot&ictica y atéctica.

*Rugosidades” Be refiere a arrugas acanaladas o
ranuradas estrechas y delgadas en una capa de pelicula

inel&stica.

"Fibra unida con hilado” se refiere a fibras de
didmetro pequefic las cuales son formadas mediante el extruir el
material termopléstico fundido como filamentos desde una
pluralidad de vasos capilares finos de un 6rgano hilandero que
tiene una configuracién circular u otra, con el difmetro de los
filamentos extruidos entonces siendo répidamente reducidos como
se describid, por ejemplo, en las patentes de los Estados Unidos
de América Nos. 4.340.563 otorgada a Appel y otros, y 3.692.618
otorgada a Dorschner y otros, 3.802,817 otorgada a Matsuki y
otros, 3.338.992 y 3.341.394 otorgadas a Kinney, 3.502.763
otorgada a Hartmann, 3.502.538 otorgada a Petersen, y 3.542.615
otorgada a Dobo y otros, cada una de las cuales es incorporada

aqui en su totalidad por referencia. Las fibras unidas con



10

15

20

25

14 |T

hilado son enfriadas y generalmente no son pegajosas cuando
éatas son depositadas sobre la superficie recolectora. Las
fibras unidas con hilado eon generalmente continuas vy
frecuentemente tienen deniers promedio mayores de alrededor de

0,3, mAs particularmente dentro de alrededor de 0,6 y 10.

Estos términos pueden ser definidos con un

lenguaje adicional en las partes restantes de la descripci6n.

DESCRIPCIGN DETALLADA DE LAS INCORPORACIONES
ACTUALMENTE PREFERIDAS

La presente invencién estd dirigida a un
laminado con capacidad para respirar que puede ser extendido en
todas las direcciones en le plano x/y. El material de 1la
presente invencidén es particularmente adecuado para usarse como
una cubierta exterior para los articulos absorbentes
desechables. Los ejemplos de tales articulos incluyen 1los
pafiales, loes calzoncillos de aprendizaje, los productos para
incontinencia, la ropa para nadar, otras prendas para el cuidado

personal o para el cuidado de la salud, o similares.

Refiriéndonos ahora a las figuras 1 y 2, ahi se
muestra una vista superior y una vista en seccifn transversal,
reepectivamente, de un laminado con capacidad para respirar que
se extiende biaxialmente 20. El1 laminado 20 esti hecho de una

capa de pelicula 22 y de una capa de tela no tejida 24. La capa
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de tela no tejida 24 es estrechada y estirada en la direccién de
la miquina para impartir una extensién en la direccién
transversal. La capé de pelicula 22 es extensible en 1la
direccifn transversal. Ambas la capa no tejida 24 y la capa de
pelicula 22 son crepadas para impartir extensién en la direccién

de la miquina.

Adecuadamente, la pelicula 22 puede ser ya sea
hecha de un polimero extensible que es extengible en 1la
direccién transversal o puede ser hecho en una pelficula estriada
e ineldstica que tiene rugosidades estriadas en la direccién de
la mAquina las cuales permitan a la pelicula 22 el extenderse en
la direccifén transversal. En cualesquier caso, la pelicula 22
es adecuadamente una pelicula con capacidad para respirar
inherentemente o microporosa y con capacidad para respirar. La
capa de pelicula 22 sola tiene rugosidades extriadas 26 y se

muestra en la figura 3.

El término ®direccifn transversal” como se usb
aquf, see refiere al ancho del material en una direccién
generalmente perpendicular a la direccién en la cual éste es
producido, en oposicién a “direccién de la miquina” el cual se
refiere a la longitud de un material en la direccién en la cual
éste es fabricado. Por referencia, la flecha 49 muestra la
direccién de la miquina en las figuras 1 y 3, mientras que la

flecha 48 muestra la direccifn transversal en las figuras 1-3.
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La direccién de la miquina en la figqura 2 ge extiende hacia

adentro y hacia fuera de la pégina.

La capacidad para respirar del laminado no
estirado 20, expresado como tasa de transemisifn de vapor de agua
(WVTR) es esencialmente igual a la capacidad para respirar de la
capa de pelicula 22 cuando la pelicula 22 y la tela no tejida 24
son unidas inicialmente. La capa no tejida 24 es tipicamente
abierta y porosa y no afecta significativamente la capacidad
para respirar del laminado 20. La tasa de transmisién de vapor
de agua es una funcién de ambos el grosor de la pelicula y la
composicién de 1la pelicula. La capa de pelicula 22
adecuadamente puede entregar una capacidad para respirar
moderada, expresada como tasa de transmisiémn de vapor de agua,
en un rango de alrededor de 500 a 30.000 gramos/metro cuadrado-
24 horas usando el procedimiento de prueba de tasa de
tranemisién de vapor de agua Mocon descrito abajo.
Adecuadamente, la tasa de tranemisién de vapor de agua modera.da
de la capa de pelicula 22 es de por lo menos de alrededor de 500
gramos/metro cuadrado-24 horas. Aln mis adecuadamente, por lo
menos alrededor de 750 gramos/metro cuiadrado-24 horas, mis
adecuadamente por lo menos alrededor de 1.000 gramos/metro

cuadrado-24 horas.

En una incorporacién incluida en una pelicula
estriada e ineldstica 22, la pelicula estriada ineléstica 22

puede incluir un compuesto rellenador extruido dentro de un
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componente de polimero. El componente de rellenador inicia la
formacién de huecos rodeando las particulas de rellenador con el
estiramiento de la pelicula 22 en la direccién de la miquina.
Ios huecos imparten capacidad para respirar a la pelicula 22
mediante el crear una trayectoria tortuosa de las membranas
delgadas a travée de las cuales puede pasar el vapor de agua

pero no el agua liquida.

Como se usd aqui, un “rellenador” se quiere gque
incluya particulas y/u otras formas de materiales las cuales
pueden ser agregadas a la mezcla de polimero antes de 1la
extrusién de pelicula, y las cuvales no interferirén quimicamente
con o afectan adversamente la pelicula extruida 22 y ademfs, las
cuales serdn dispersadas uniformemente a través de la pelicula
22, Generalmente el componente rellenador estarid en forma
particulada con tamafios de particulas promedioco en el rango de
alrededor de 0,1 a alrededor de 7 micrémetros, deseablemente de
deade alrededor de 0,1 a alrededor de 4 micrémetros. Como se
usé aqui el término “tamafio de particula* describe la dimensién
mis larga o la longitud del componente de rellenador. Ambos
rellenadores orgdnico e inorgénico estéin contemplados para
usarse con la presente invencién siempre que é&stos no
interfieran con el procesc formador de pelicula y/o el proceso
de laminacién subsecuente. Los ejemplos de los rellenadores
incluyen carbonato de calcio (CaCO,;), varias arcillas, silice
(8i03)}, alfimina, sulfato de bario, talco, sulfato de magnesio,

diéxido de titanio, =zeolitas, sulfato de aluminio, polvos
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celulésicos, tierra diatomacea, yeso, carbonato de magnesio,
carbonato de bario, caolina, mica, carbém, 6xido de magnesio,

hidréxido de aluminio, polvo de pulpa, polvoe de madera,

derivados de celulosa, particulas poliméricas, quitina vy

derivados de quitina. Las particulas rellenadoras opcionalmente
pueden ser recubiertas con un &cido graeo, tal como é&cido
estedrico, o _4cido behénico, y/u otro material a fin de
facilitar el flujo libre de las particulas (en volumen) y =su
facilidad de dispersién adentro del polimero. Por ejemplo,
usando rellenador de carbonato de calcio con una densidad de
alrededor de 2,8 gramos por centimetro cGbico, la pelicula
llenada 22 usualmente contendra por lo menos alrededor de 15% de
rellenador basada scbre el volumen total de la capa de pelicula
22, mis deseablemente de desde alrededor de 20% a alrededor de

65% por volumen.

Ios polimeros adecuados para el componente de
polimero incluidos pero no limitados a los polimeros extruibles
no eldsticos tal como poliolefina o una mezcla de poliolefinas,
de hidrato de celulosa (celof&n), y alcohol de vinilo etileno.
Mis particularmente, las polioclefinas Gtiles incluyen
polipropileno y polietileno. Otros polimeros fitiles incluyen
aquellos descritos en la patente de los Eat;dos Unidos de
América No. 4.777.073 otorgada a Sheth, cedida a Exxon Chemical
Patents, 1Inc., tal como un copolimero de polipropileno y
polietileno de baja densidad o polietileno de baja densidad

lineal.
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Otros polimeros adecuados incluyen agquellos
mencionados como los polimeros catalizados de sitio Gnico tal
como “polimeros de metaloceno” producidos de acuerdo a un
proceso de metaloceno y los cuales tienen propiedades elésticas
limitadas. El término “polimeros catalizados por metaloceno”
como se usbd aqui incluye aquellos materiales de polimero que son
producidos por la polimerizacién de por lo menos etileno usando
metalocenos o catalizadores de geometria constrifiida, una clase
de complejos organometdlicos, como catalizadores. Por ejemplo,

un metaloceno comin es ferroceno, un complejo de un metal entre

dos 1ligandos ciclopentadienilo (Cp). Los catalizadores de
proceso de metaloceno incluyen bis(n-
butilciclopentadienilo)dicloruro de titanio, bis({n-
butilciclopentadienilo)dicloruro de zirconio,
bis(ciclopentadienilo)cloruro de escandio,
bis (indenilo)dicloruro de zirconio,
bis(metilciclopentadienilo)dicloruro de titanio,

bis(metilciclopentadienilo)dicloruro de zirconio, cobaltoceno,
tricloruro de ciclopentadieniltitanio, ferroceno, dicloruro de
hafnoceno, dicloruro de isopropilo(ciclopentadienilo, -1-
fluoroenilo) zirconio, diclorurc de molibdoceno, niqueloceno,
dicloruro de nioboceno, rutenoceno, dicloruro de titanoceno,
hidruro de cloruro de zirconoceno, dicloruro de zirconoceno,
entre otros. Una lista mis exhaustiva de tales compuestos estd
incluida en la patente de los Estados Unidos de América No.

5.374.996 otorgada a Rosen y otrosa y cedida a Dow Chemical
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Company . Tales compuestos también estin discutidos en la
patente de los Estados Unidos de América No. 5.064.802 otorgada

a Stevens y otros y también cedida a Dow.

Tales polimeros de metaloceno estdn disponibles
de Exxon-Mobil Chemical Company de Baytown, Texas bajo el
nombre de comercio EXXPOL® para los polimeros a base de
polipropilenc y EXACT® para los polimeros a base de polietileno.
Dow Chemical Company de Midland, Michigan tiene polimeros
comercialmente disponibles bajo el nombre ENGAGE®.
Preferiblemente, los polimeros de metaloceno son seleccionados
de copolimeros de etileno y 1l-buteno, copolimeros de etileno y
l-hexeno, copolimeros de etilenc y l-octeno y combinaciones de
los miemos. En general, los polimeroe a base de etileno
derivados de metalocenc de la presente invencién tienen una
densidad de por lo menos de 0,900 gramos gramos por centimetro

ctbico.

La pelicula estriada e ineldstica 22 puede ser
una capa de pelicula de capas mltiples la cual puede incluir
una capa de nGcleo y una o més capas de piel sobre cualesquier
lado de la capa de nGcleo. Cuando mis de una capa de piel esté
presente, no es un requerimiento el de que las capas de piel
gsean las mismas. Cualesquiera de los polimeros discutidos
arriba son adecuados para usarse como una capa de nlcleo de una

pelicula de capas miltiples. CualeBquiera de los rellenadores
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discutidos arriba son adecuados para usarse en cualesquier capa

de pelicula.

La capa de piel tipicamente incluye los
polimeros termoplésticos extruibles y/o los aditivos los cuales
proporcionan propiedades especializadas a la capa de pelicula
ineléstica y estriada 22. Por tanto, la capa de piel puede
hacerse de polimeros los cuales proporcionan tales propiedades
como antimicrobiales, barrera, transmisién de vapor de agua,
adhesién y/o propiedades de antibloqueo. Los polimeros son por
tanto escogidos para los atributos particulares deseados. Los
ejemplos de los polimeros posibles que pueden ser usados solos o
en combinacidén incluyen los homopolimeros, copolimeros y mezclas
de polioclefinas asi como etileno-vinil acetato (EVA), etileno-
etil acrilato (EEA), &cido acrilico etileno (EAA), etileno metil
acrilato (EMA), etileno butil acrilato (EBA), poliéster (PET),
nilén (PA), alcohol de vinil etileno (EVOH), poliestireno (PS),
poliuretano (PU), y elast&Smeros termoplasticos olefinicos los
cuales son productos de reactor de pasos miltiples en donde un
copolimerc al azar de etilenc propileno amorfo es dispersado
molecularmente en una matriz continua de monSmero de etileno
bajo/monémero de polipropileno alto semicristalina
predominantemente. La capa de piel puede ser formada de
cualesquier polimero semicristalino o amorfo, incluyendo uno que
es ligeramente eldstico y que sufrird una deformacién permanente
en el porcentaje de estiramiento que el laminado sufrir&. 8in

embargo, la capa de piel es generalmente una policlefina tal
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como polietileno, polipropileno, polibutileno, o un copolimero
de etileno-propileno, pero también puede ser completamente o
parcialmente un poliuretano, una poliamida tal comoc nilén, un
poliéster tal comow tereftalato de polietileno, un fluoruro de
polivinilideno, un poliacrilato tal como poli(metil metacrilato)
(s6lo en mezclas) y similares, y mezclas de los mismos.

.

Esta pelicula estriada e inelé&stica 22 puede ser
unida a la tela no tejida 24. La tela no tejida 24 es permeable
al aire y puede ser formada de cualesquier proceso adecuado,
incluyendo los procesos de tejido cardado y unido, los procesos
de soplado con fusién y los procesos de unién con hilado. El
pesc base de las telas no tejidas es usualmente expresado en
onzas de material por yarda cuadrada (osy) o gramos por metro
cuadrado (gsm) y los difmetros de fibra son usualmente
expresados en micras. (N6tese que para convertir de onzas por
yarda cuadrada a gramos por metro cuadrado, debe multiplicarse
onzas por yarda cuadrada por 33,91). La tela no tejida de la
presente inv.encién adecuadamente tiene un peso base de 10 a 90
gramos por metro cuadrado, mis adecuadamente de 20 a 60 gramos

por metro cuadrado.

La tela no tejida 24 es formada adecuadamente de
por lo menos un miembro seleccionado de fibras y filamentos de
polimeros inelésticos. Tales polimeros incluyen poliésteres,
por ejemplo, tereftalato de polietileno, poliolefinas, por

ejemplo, polietileno y polipropileno, poliamidas, por ejemplo,
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nilén 6 y nilén 66. Estas fibras o filamentos son usadas solas

o en combinacién de dos o mise de las mismas.

Las fibras adecuadas para la formacién de la
tela no tejida 24 incluyen fibras naturales y sintéticas asi
como fibras de bicomponente, de componentes miltiples y de
polimero conformado. Una pluralidad de materiales estrechados
también pueden ser usados. Los ejemplos de tales materiales
pueden incluir, por ejemplo, 1los <c¢ompuestos unidos con
hilado/soplado con fusién y loa compuestos de unido con
hilado/asoplado con fusién/unido con hilado como se ensefian en la
patente de los Estados Unidos de América No. 4.041.203 otorgada

a Brock y otros, la cual se incorpora aqul por referencia.

La tela no tejida 24 puede ser unida como para
impartir un patrén de unién discreto con un &rea de superficie
unida prescrita. Se conoce esto como la unién de punto térmico.
La unién de punto térmico involucra el paesar un tejido de fibras
que van a ser unidas entre un rodillo con patrém o calandrado
calentado y un rodilloc de yunque. El rodillo de calandrado
tiene un patrén de manera que la tela no tejida completa no esté
unida a través de su superficie completa. S8i estd presente
demasiada 4rea de unibén sobre la tela no tejida, &sta se rompera
antes de que Be estreche. S8i no hay suficiente &rea unida,
entonces la tela no tejida se separari. Tipicamente, el por
ciento de &rea de unién Gtil en la presente invencién varia de

desde alrededor de 5% a alrededor de 40% del drea de la tela no
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tejida. Muchos patrones para los rodillos de calandrado han
sido desarrollados. Como se entenderi por aguellos expertos en
el arte, los porcentajes de ér-ea de unién son, de necesidad,
descritos en rangos o aproximaciocnes ya que los pernos de unién
son normalmente ahusados y se desgastan con el tiempo. Hay un
nGmero de patrones de unién discretos los cuales pueden ser
usados. Un ejemplo de un patrén de unién es un patrén de
*tejido de alambre”, mostrado en la figura 4. El patrén de
unién de tejido de alambre 28 incluye elementos de patrén de
tela no tejida de forma cuadrada. Cada elemento de patrém puede
ser definido por cuatro uniones de punto de forma eliptica 30.
La longitud lateral de cada elemento de patrén (representando la
distancia de centro a centro entre lae uniones adyacentes) puede
ser de alrededor de 0,057 pulgadas. Cada unién 30 puede tener
una longitud de alrededor de 0,031 pulgadas y un ancho de
alrededor de 0,016 pulgadas. El patrén de unién 28 puede ser
aplicado ya sea parejamente o disparejamente a la tela no tejida
24. Un patr6n de unién aplicado parejamente 28 contribuye a
propiedades de material més consistentes a través de la
superficie del laminado resultante, mientras que un patrén de
unién aplicade disparejamente 28 puede afectar las propiedades
materiales tales como el nivel de la fuerza de retraccién. La
tela no tejida adecuadamente tiene wun pesoc base de
estrechamiento posterior de alrededor de 10-30 gramos por metro

cuadrado {(gam).
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Comoc se menciond, la capa no tejida 24 es

estrechada y estirada en la direccién de la miquina, impartiendo

- por tanto una extensién en la direccién transversal al material.

El proceso de estrechamiento estd descrito en la patente de los
Estados Unidos de América No. 5.226.992 otorgada a Morman, e

incorporada aqui por referencia.

La laminacién de la capa de pelicula 22 a la
capa no tejida 24 puede llevarse a cabo por los métodos tipicos
conocidos en el arte, incluyendo la unién de adhesivo, la unié
de punto y la soldadura sfnica. El uso de adhesivos inel&sticos
y/o elésticos para la unién de adhesivo es adecuada para ésta
invencién. Un ejemplo del adhesivo adecuado es un adehsivo
soplade con fusifn que contiene 54,5-57,5% por peso de resinas
de hidrocarburo de petrfleo; 18,5-21,5% por pesoc de una mezcla
de varios aceltes minerales; 22,5-27,5% por peso de copolimeros
de bloque de estireno-butadieno-estireno; 0,1-0,9% por pesoc de
polietileno y/o etileno vinil acetato; y 0,2-1,8% por peso de
antioxidantes y estabilizadores. Otro ejemplo especifico de un
adhesivo adecuado es N534-5610, disponible de National Starch &
Chemical Company. El adhesivo puede ser aplicado fundido a ya
sea la pelicula 22 o al tejido 24 usando un proceso de soplado
con fusién, a un nivel agregado de alrededor de 2 a 5 gramos por
metro cuadrado. La cobertura de adhesivo resultante es
intermitente y ocupa alrededor de 5 a 40% de la entercara entre

la pelicula 22 y la tela no tejida 24.
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Cuando la capa de pelicula 22 y la capa no
tejida 24 son unidas a través del uso de calor y/o presifén,
puede ser usado un dispositivo laminador, tal como los rodillos
laminadores. Los rodillos laminadores pueden ser calentados y
puede ser usada la unién de punto. La temperatura a la cual son
calentados los rodillos laminadores dependerd de las propiedades
de la pelicula 22 y/o del no tejido 24, pero usualmente estaréi
en el rango de 200 a 275° F (de 93 a 135° (). Los rodillos
laminadores pueden cada uno ser lisos o con patrém o un rodillo
puede ser liso mientras que el otro rodillo tiene un patrén. Si
uno de los rodillos tiene un patrén éste crear& un patrén de
unién discreto con un &rea de superficie unida prescrita para el

laminado resultante 20.

Para hacer el laminado 20 incluyendo la pelicula
estriada e inelédstica 22 y la tela no tejida 24, la pelicula 22
es primero estirada en la direccién de la miquina a 2-5 veces su
longitud no estirada original usando dos © mAs pares con punto
de presién de rodillos de jalado calentados, con cada par
subsecuente dando vueltas miAs ripido que cada par precedente.
El estiramiento es llevado a cabo para impartir capacidad para
respirar a la pelicula 22. Uno o ambos de los rodillos de
jalado en cada par puede ser calentado, de manera que la
pelicula 22 experimenta una temperatura de estiramiento de 150-
200° F (F). La pelicula estirada 22 tiene un grosor de menos de

50 milésimas de pulgada.
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La pelficula estirada 22 es entonces laminada a
la tela no tejida 24 con la direccién de la miquina de la
pelicula 22 esencialmente alineada con la direccién de 1la
miquina del tejido 24. Cuando se une adhesivamente la pelicula
22 a la tela no tejida 24, se aplica un adhesivo fundido a
cualesquiera la pelicula 22 o el tejido 24, y la pelicula 22 y
el tejido 24 se ponen juntos bajo una presién ligera (menos de
50 libras/pulgada lineal) usando un par de rodillos de punto de
presién lisos no calentados, para formar el laminado 20. En ése
punto, el adhesivo alin esti suficientemente tibio para efectuar

la unién entre la pelicula 22 y el tejido 24.

El laminado 20 es entonces estirado en la
direccién de la mégquina de la pelicula 22 y el tejido 24,
mediante el pasarlo a través de un par de rodillos de punto de
presién estirados y no calentados que dan vuelta a velocidades
mayores que las de los rodilloa de punto de presién laminadores.
Un horno puesto a 200-280° F puede ser colocado entre los pares
de rodillos de punto de presién, para ayudar en el
estrechamiento y asentamiento por calor del laminado 20. El
laminado 20 es estirado en ésta manera a alrededor de 1,15-1,20
veces Bu longitud inmediatamente después de la laminacién. Esto
provoca el estrechamiento de la tela no tejida 24 a 60-75% de Bu
ancho inicial. Esto también provoca un estiramiento adicional
de la pelicula 22, a alrededor de 2,5-7 veces su longitud
original ocurriendo antes del estiramiento de prelaminacién.

También, debido a que la pelicula 22 es laminada al tejido 24,
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el estiramiento adicional hace que la pelicula 22 se pliegue en
la direccién transversal, resultando en la formacién de
rugosidades estriadas 26 (arrugas canalizadas o ranuradas
estrechas y delgadas) en la pelicula 22 (figura 3). El peso

base del laminado 20 aumenta comoc un resultado del estiramiento.

Una vez que el laminado 20 estd formado, el
laminado 20 es entonces crepado con el adhesivo de crepadc para
lograr la extensién en la direccién de la miquina. Los
adhesivos de crepado adecuados incluyen sin limitacién adhesivos
de butadieno estireno de base acuosa, neopreno, clorurc de
polivinilo, copolimerocs de vinilo, poliamidas y terpolimeros de
etileno y vinilo. El material adhesivo actualmente preferido es
una emulsién de polimero acrilico vendida por B. F. Goodrich
Company bajo el nombre de comercio HYCAR®. El uso de un
adhesivo de crepado elastomérico puede impartir alguna fuerza de
retraccién al laminado 20. Cualesquier método adecuado de
crepado puede ger usado. Por ejemplo, la capa de tela no tejida
24 puede ser recubierta por lo menos parcialmente con un
adhesivo de crepado elastomérico sobre un lado opuesto de 1la
capa de pelicula 22 de manera que alrededor de 5-100%
(preferiblemente 10-70%) del &rea de superficie total scbre ése
lado es recubierto, y dlrededor de 0-95% (preferiblemente 30-950%
del &rea estid sin recubrimiento. Bl adhesivo de crepado puede
ser aplicado ya sea parejamente o dieparejamente a través de la
capa no tejida 24. Un adhesivo de crepado aplicado parejamente

contribuye a propiedades de material mfis consistentes a través
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de la psuperficie de laminado resultante 20, mientras que un
adhesivo de crepade aplicado disparejamente puede afectar las
propiedades del material tal como el nivel de fuerza de

retraccién.

La tela no tejida 24 posee la unién de entre
filamentos en la forma del patrémn de unién 28 el cual es
impartido durante la fabricacién de la tela no tejida 24 (figqura
4). El adhesivo de crepado elastomérico penetra en la tela no
tejida 24 en alguna extensién en las &reas recubiertas,
provocando una unién de entre filamentos incrementado en é&pas
dreas. El por lo menos un lado parcialmente recubierto de la
tela no tejida 24 puede entonces ser colocado en contra de una
superficie crepadora, tal como un tambor de crepado, y puede ser

unido pelablemente a la superficie de crepado.

La superficie crepadora es preferiblemente
calentada y es movida (por ejemplo girada) en una direccién de
la méquina. La velocidad de la rotacién de la superficie
crepadora depende de la composicifn del material que est4 siendo
crepado, pero para las incorporaciones descritas aqui, un rango
de rotacién adecuado es de aproximadamente de 175 a 250 pies por
minuto. Adecuadamente, la superficie crepadora se mueve 1lo
suficientemente r&pido para disminuir 1la 1longitud en 1la
direccién de la miquina del laminado 20 por aproximadamente una
mitad para producir un laminado con 100% de alargamiento en la

direccién de la miquina. Al moverse la superficie crepadora, la
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orilla delantera del laminado 20 unida a la superficie puede ser
crepada usando una cuchilla de doctor. La cuchilla de doctor
penetra en el recubrimiento adhesivo debajo del tejido y levanta
el laminado fuera del tambor, resultando en un doblado de
laminado en la direccién transversal. Alternativamente, el
adhesivo crepador puede ser aplicado a una superficie de la
pelicula 22 opuesta a la capa no tejida 24. Otros ejemplos de
crepado se ensgefian en la patente de los Estados Unidos de
América No. 4.810.556 otorgada a Kobayashi y otros; en la
solicitud de patente de los Estados Unidos de América serie No.
962.992 presentada el 31 de Octubre de 1997 a nombre de Varona e
intitulada *"Materiales No Tejldos Crepados”; y en la solicitud
de patente de los Estados Unidos de América serie No. 040.707
presentada el 18 de Marzo de 1998 a nombre de Varona e
intitulada “Forro No Tejido Crepado con una Estructura Capilar
de Gradiente”; cada una de las cuales se incorpora aquf por
referencia. Mediante el crepar s6lo un lado del laminado 20, el
grosor completo del laminado 20, incluyendo ambas la capa de
pelicula 22 y la capa no tejida 24 pueden ser crepadas.

El material resultante 20 de ésta incorporacién,
por tanto, incluye una capa no tejida plana 24 laminada a una
capa de pelfcula ineldstica 22 que tiene rugosidades estriadas
26 en la direccién de la miquina, con ambas la capa no tejida 24
Yy la capa de pelicula 22 §juntas teniendo ondulaciones en la
direccién transversal, de manera que se extiende un “valle” en

la ondulacién a través del material 20 en la direccién
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tranaversal. Por tanto, el material laminado resultante 20

puede extenderse en todas las direcciones en el plano x/y.

El material laminado 20 de é&pta incorporacién
tiene capacidad para respirar respecto del vapor de agua debido
al estiramiento en la direccién de la miquina de la pelicula 22
que causa que se formen huecos alrededor de las particulas de
carbonato de calcio. Cuando se midié usando el método de prueba
INDA IST-70.4-99 (la prueba “Mocon”) el laminado preestirado 20
tiene una tasa de transmisién de vapor de agua (WVTR) de mis de
1.000 gramos/metro cuadrado-24 horas, y frecuentemente mayor de
2.000 gramos/metro cuadrado-24 horas. Sin embargo ambas la
pelicula 22 y el laminado 20 son esencialmente impermeables al

agua liquida.

En otra incorporacién de 1la invencién, la
pelicula 22 puede ser una pelicula extendible en la direccién
transversal de capa (nica mis bien que la pelicula estriada e
ineldstica de la incorporacién previa. En é&sta incorporacién,
la pelicula 22 puede hacerse de un polimero extendible. El
polimero extendible permite a la pelicula 22 (junto con la tela
no tejida estrechada 24) el extenderse en 1la direccién

transversal.

La pelicula extendible 22 puede incluir una capa
de nlGcleo microporosa f(inica o con capacidad para respirar

inherentemente, o una o mie capas de piel en adicién a la capa
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de niGcleo, como se describié en la incorporacién previa. Como
en la pelficula estriada e ineléfstica, la pelicula microporosa
extendible también incluye un componente de rellenador extruido
dentro de un polimero, pero en é&sta incorporacién el polimero es
extendible. El componente de rellenador descrito en 1la
incorporacién previa es adecuado para usarse en ésta

incorporacién también.

El polimero extendible wusado en ésta
incorporacién puede ser formado de cualesquier polimero
termopldstico formador de pelicula extendible. Los ejemplos de
los polimeros adecuados incluyen s8in limitacién ciertas
peliolefinas flexibles, por ejemplo polimeros a base de
propileno gque tienen ambos grupos de propileno atéactico e
isotdctico en la cadena de polipropileno principal. Las
polioclefinas flexibles (FPO) son vendidas por Rexene
Corporation. También incluidos estén los copolimeros de
propileno-etileno heterof&sicos vendidos como ™catalloy” por
Himont Corporation.. Los polimeros heterofisicos son mezclas de
reactor formadas mediante el agregar diferentes niveles de
propilenc y etileno en diferentes fases en el reactor. Los
polimeros heterofdsicos tipicamente incluyen alrededor de 10-90%
por peso de un primer segmento A de polimero, alrededor de 10-
90% por peso de un segundo segmento B de polimero, y 0-20% por
peso de un tercer segmento C de polimero. El segmento de
polimero A es por lo menos de alrededor de 80% cristalino e

incluye alrededor de 90-100% por peso de propileno como un
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homopolimero o un copolimero al azar con hasta 10% por peso de
etileno. El segmento de polimero B es de menos de alrededor de
50% cristalino, e incluye alrededor de 30-70% por pesoc de
propileno copolimerizado al azar con alrededor de 30-70% por
peso de etileno. El segmento de polimero opcional C contiene
alrededor de 80-100% por peso de etileno y 0-20% de propileno

copolimerizado al azar.

Otros polimeros extendibles incluyen polietileno
de muy baja densidad (VLDPE), el cual es un copolimero alfa
olefina-etileno que tiene una densidad de menos de 0,900 gramos
por centimetro c(bico, preferiblemente de alrededor de 0,870-
0,890 gramos por centimetro cdbico, Los polietilencs de muy
baja densidad son catalizados de sitio Gnico. Otros polimeros
extendibles incluy;an los copolimeros de alfa olefina-propileno
que contienen mis de 10% por peso de un comonémero de C; o Cy4-
C12, preferiblemente de alrededor de 15-85% por pesoc del

comonSmero, con el etileno siendo un comonémero preferido.

El polimero extendible puede ser de un tipo y de
una cantidad que haga que la pelicula 22 tenga una extensién en
la direccifn transversal de por lo menos de alrededor de 25% de
su ancho no estirado inicial cuando la fuerza estiradora es
aplicada. Cuando la fuerza de estiramiento es relajada, 1la
pelicula 22 no debe por sI misma hacer que el laminado se
retraiga por mis de 30% de la diferencia entre el ancho estirado

Yy el ancho no estirado inicial. Cualesquier reaccién adicional
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del laminado que contiene la pelicula 22 puede causarse por un
componente elastomérico y/o adhesivo elastomérico formando parte
del laminado 20. Preferiblemente, la pelicula 22 debe tener una
extensién en la direccifn transversal de por lo menos de
alrededor de 35% (por ejemplo de 35-300%) del ancho inicial,
mis preferiblemente de por lo menos de alrededor de 50% (por
ejemplo de 50-200%). El polimero extendible puede ser mezclado
con un polimero no extendible siempre que la pelicula 22 tenga
la extensifn necesaria. Logs polimeros preferidos para 1la
pelicula 22 son copolimeroa de etileno catalizados de sgitio
inico y las poliolefinas flexibles (FPOs) como sBe describié

arriba.

La composicién de polimero, contenido de
rellenador, grado y tamafio de particula de rellenador del
estiramiento son factores los cuales ayudan a determinar la
capacidad para respirar y la barrera del liquido de la barrera
de la pelicula extendible 22 en el laminado 20. Generalmente,
la pelicula extendible 22 serd de menos de alrededor de 50
micras de grosor, preferiblemente de menos de alrededor de 30
micras de grosor, mis preferiblemente de menos de alrededor de
20 micras de grosor. La pelicula 22 puede ser estirada
uniaxialmente a alrededor de 1,1-7,0 veces su longitud original
para provocar una capacidad para respirar, preferiblemente
alrededor de 1,5-6,0 <veces 8u longitud original; més
preferiblemente alrededor de 2,5-5,0 veces su longitud original.

La pelicula 22 puede alternativamente ser estirada biaxialmente
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usando técnicas convencionales familiares a las personas
expertas en el arte. Preferiblemente, la pelicula 22 es
estirada en su direccién de la miquina, y es laminada a la tela
no tejida 24 con la direccifn de la mAquina de la pelicula 22
alineada con la direccién de la miquina del tejido 24. Las
temperaturas de estiramiento pueden variar de desde 38-150° C
dependiendo de los polimeros especificos empleados, y son
preferiblemente de alrededor de 70-95° C. La pelicula
extendible y con capacidad para respirar 24 puede ser preparada
mediante coextrueién de pelicula soplada o fraguada de las
capas, mediante recubrimiento por extrusién, o por medio de

cualesquier proceso de colocacién en capas convencional.

El material laminado 20 de é&sta incorporacién
incluye la pelicula extendible 22 de una tela no tejida 24,
unidas juntas y crepadas. La tela no tejida 24, el
estrachamiento de la tela no tejida 24, el proceso de unién, los
materiales de wunién, y el proceso de crepado pueden

adecuadamente ser los mismos que en la incorporacién previa.

El material respultante 20 de ésta incorporacién
por tanto incluye una capa no tejida plana 24 laminada a una
capa de pelicula extendible en la direccién transversal 22 con
ambas la capa no tejida 24 y la capa de pelicula 22 juntas
teniendo ondulaciones en la direccién transversal. Por tanto,
el material laminado resultante 20 puede extenderse en todas las

direcciones en el plano x/y.
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En una incorporacién alterna de la invencién, la
tela no tejida 24 puede ser crepada antes de la unién de la capa
de pelicula 22 a la capa no tejida 24 mis bien que el crepar el
material laminado 20. En éste caso, la pelicula debe ser

extendible en la direccién de la méquina.

Cuande se usS para hacer la cubierta exterior de
una prenda absorbente, las partes del laminado 20 (por ejemplo
correspondiendo a las regiones de cintura frontal y posterior en
la prenda de tipo de calz6n) pueden extenderse por 30-200% en la
direccién transversal. El estiramiento en la direccién
transversal hace que la tela no tejida estrechada 24 regrese a
su configuracién no estrechada original, y haga que la pelicula
22 se extienda en la direccién transversal por 30-200% (a 130-
300%) de su ancho inicial. El laminado 20 puede ser extendido
facilmente en la direccidn transversal a mano, debido a que la

pelicula 22 se hace de una composicién de polimero extendible.

En general, el material laminado 20 de 1la
invenciétn puede ser extendido adecuadamente por alrededor de 30
a 200% en la direccifn transversal, wmis adecuadamente por
alrededor de 40 a 170%, mis adecuadamente por alrededor de 50 a
150%. En forma similar, el crepado del laminado 20 permite al
material laminado 20 de la invencién el ser extendido por

alrededor de 30 a 200% en la direccién de la mAquina, mis
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adecuadamente por alrededor de 40 a 170%, més adecuadamente por

alrededor de 50 a 150%.

La pelicula extendible 22 y el laminado 20 de
ésta incorporacién tienen una capacidad para respirar variable
al vapor de agua, como se midié por el método de prueba INDA
I8T-70,4-99. Antes de que el laminado 20 sea estirado en la
direccién transversal, éste tipicamente tiene wuna tasa de
tranamisién de vapor de agua de menos de 1.000 gramos/metro
cuadrado por 24 horas. Después de un estiramiento de 25% en la
direccién transversal, las partes del laminado afectadas por el
estiramiento tipicamente tienen una tasa de transmisién de vapor
de agua muy superior, de por lo menos de 4.000 gramos/metro
cuadrado-24 horas, ya Bea que estén estirados o no en 1la
direccién transversal la pelicula 22 y el laminado 20 =son

esencialmente impermeables al agua liquida.

S8in importar ei el laminado EOC 20 es hecho
usando una pelicula extendible o una pelicula estriada e
ineldstica, la pelicula 22 puede retraerse por 2-30% de su
longitud estirada en la direcci6n de la miquina, después de
haberse unido a la tela no tejida 24. Esta retraccién puede
hacer que la tela 24 tenga una topograffa de superficie
tridimensional caracterizada por rizos o cojines. En cada
laminado EOC 20, la pelicula con capacidad para respirar 22
tiene un grosor en un rango de alrededor de 0,2 a 4,0 milésimas

de pulgada.
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Como se mencionS, el laminado resultante 20 de
la invencién tiene una fuerza de retraccién baja. El término
*fuerza de retraccién baja® se refiere a fuerzas de retraccidn
que no son suficientemente fuertes para retraer el laminado por
miés de alrededor de 30% de una extensién de alrededor de 30% a
alrededor 200%.

Para lograr una fuerza de retraccifm mayor en el
laminado 20 gque se proporciona por el adhesivo crepado, un
componente elastomérico puede alternmativamente ser sujetado a ya
sea la capa de pelicula 22 o a la capa no tejida 24 o entre la
capa de pelicula 22 y la capa no tejida 24. E]l componente
elasromérico puede estar en la forma de, por ejemplo, peliculas,
fibras, o rejillas de poliuretanc, poliéster, polieteramida, o
copolimeros de bloque de estireno-isopreno-estireno. El
componente elastomérico puede ser aplicado en un patrén, tal
como en hileras o colurmas, de manera que el laminado 20 pueda
tener una fuerza de retraccién alta en una direccifn y muy poca
© ninguna fuerza de retraccién en alguna otra direccién.
Cualesquiera de é&stos componentes elastoméricos pueden ser
unidos al laminado 20 usando medios convencionales, incluyendo

la unién de adhesivo, la unién térmica o la unién ultrasénica.
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EJEMPLOB

Se prepararon dos muestras de la presente
invencién, junto con dos muestras de control. Una primera
muestra (“ineldstico 50/507) incluy® una pelicula estriada e
ineldstica, a saber un laminado térmico-estirado con capacidad
para respirar de 20 pulgadas disponible bajo la designacién de
comercio XP-1.885, conteniendo un rellenador, tal como carbonato
de calcio, que fue estirado 3,6 veces en la direccién de la
miquina para hacerla microporosa y con capacidad para respirar,
Y unirla adhesivamente a un material unido con hilado de
polipropileno de tejido de alambre de 0,4 onzas por yarda
cuadrada usando adhesivo H2525A en un agregado de 3 gramos por
metro cuadrado. La velocidad de desenrollado fue de 50 pies por
minuto (FPM), mientras que la velocidad de laminacién fue de 184
pies por minuto. El laminado completo fue entonces estirado
1,12 veces en la direccitn de la miquina que hizo que el
laminado se estrechara a 65% de su ancho original. La capa de
pelicula total resgultante en el laminado fue de 4. El
estiramiento en la direccién de la miquina causé que el unido
con hilado se estrechara lo cual forzdé a la pelicula sujetada al
unido con hilado formar rugosidades estriadas en la direccién de
la méAgquina. Este laminado fue entonces crepado usando una
temperatura de tambor de 240° F con un adhesivo de crepado A-
Flob 15, disponible de Air Producte and Chemicala, Inc., de
Allentown, Pennsylvania. La velocidad de toma del tambor de

crepado fue de aproximadamente de una mitad de la velocidad de
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tambor (125 pies por minuto en contra de 225 pies por minuto).
La tasa de agregado del adhesivo de crepado fue de alrededor de
0,6%, pero lo que realmente termindé sobre el material fue mucho
menos, cerca de alrededor de 0,1% o menos. Una muestra de
control (“control ineldstico* ) fue la misma gue la muestra
inel&stica de 50/50 pero sin el crepado, por tanto el peso base
del inelédstico 50/50 fue de aproximadamente del doble del peso

base del contrel ineléstico.

Una segunda muestra (“extendible 50/502) de un
laminado con capacidad para respirar extendible en la direccién
transversal se produjo mediante el laminar adhesivamente una
tela unida con hilado y estrechada a una pelicula extendible en
la direccién transversal. El unido con hilado se habia
estrechado lo suficiente para dar al laminado la cantidad
deseada de extensién en la direccién transversal. ILa pelicula
fue una pelicula de poliolefina que fue llenada con carbonato de
calcio y fue estirada antes de la laminacién lo suficiente para

dar al laminado la capacidad para respirar deseada.

Otra muestra de control (®*control extendible”)
fue aproximadamente la misma que la muestra extendible 50/50
pero 8in el crepado, por tanto el peso base de la capa
extendible 50/50 fue de aproximadamente del doble del peso base
del control extendible. Mis particularmente, el control
extendible fue hecho comercialmente de 0,4 onzas por yarda

cuadrada de unido con hilado con un patrén de unién térmico de
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tejido de alambre estrechado a alrededor de dos tercios de su

41

ancho original y laminado a una pelicula estirada con capacidad
para respirar producida comercialmente. La pelicula estirada
con capacidad para respirar fue una pelicula fraguada de tres
capas A-B-A vendida por Huntsman tipo 1.885, disponible de
Huntesman Packaging Corporation, de 199 Edison Drive, de
Washington, Georgia 30763. La pelicula tuvo una capa de nficleo
gque contiene 42% por peso (69% por velumen) de un polietileno de
baja densidad lineal catalizado Ziegler-Natta. El polietileno
tuvo un comonfmero octeno y una densidad de 0,918 gramos por
centimetro clbico. La capa de nficleo también contuveo 58% por
peso (31% por volumen) de particulas de carbonato de calcio
recubiertas con &cido estefrico teniendo un difmetro medio de
alrededor de 1 micra y un corte superior de 7 micras. La
pelicula tuvo dos capas, cada una conteniendo una mezcla de
50,4% por peso de etileno wvinil acetato (28% por peso de
contenido de vinil acetato), 45,1% por peso de una combinacifn
heterofdsica de copolimeros de propilenc-etileno comercialmente
conocidos como catalloy Montell KS-357P, 4% por peso de tierra
diatomacea SUPER FLOSS hecha por McCullough and Benton, y 0,5%
por peso de antioxidante B-900 hecho por Ciba Specialties
Company. Las capas de piel constituyeron alrededor de 3% del
grosor de pelicula total. ILa pelicula estirada con capacidad
para respirar fue preestirada cuatro veces antes de ser laminada
al material unido con hilado y estrechado usando alrededor de 1
gramo por metro cuadrado de un adhesivo de base de estireno-

isopreno-estireno Findley 2525° disponible de Ato Findley
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Adhesives, Inc., de Wauwatosa, Wisconsin, Estados Unidos de

América.

Todas las cuatro muestras sometidas a la

siguiente prueba:

Prueba de Tensién: La prueba de tensién midié
la resistencia y alargamiento de tensién de una tela cuando se
sometid a un esfuerzo unidireccional de acuerdo a la prueba
estdndar ASTM D 5034-95, asi como al estindar de métodos de
prueba federal No. 191 método 5102-78. Esta prueba midié la
resistencia en libras y el por ciento de estiramiento mientras
que se alargd la muestra hasta que ésta se rompié. Los nimeros
superiores indican una tela mis fuerte y/o miAs estirable,
respectivamente. El término “carga pico” significa la fuerza o
carga mixima, expresada en libras, requerida para alargar una
muestra al rompimiento o ruptura en una prueba de tensién. E1
término “tensién” o “por ciento de estiramiento” significa el
aumento en longitud de una muestra durante una prueba de tensién
expresada como un porcentaje. Los valores para la carga pico y
tensién a carga pico fueron obtenidos usando un ancho de tela de
3 por 6 pulgadas (76 por 152 milimetros), un ancho de abrazadera
de 3 pulgadas (76 milimetros), una longitud medida de 3 pulgadas
(76 milimetros) y una tasa de extensién constante de 12
pulgadas/minuto (305 milimetros/minuto), en donde el ancho de
muestra completo fue agarrado en las abrazaderas. La muestra

fue agarrada por ejemplo, en un aparato INSTRON 1.130 disponible
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de Instron Corporation, © un aparato INTELLECT II de Thwing-
Albert, disponible de Thwing-Albert Instrument Company, de
10.960 Dutton Road, Philadelphia, Pennsylvania 19154, y la
unidad se puso a cero, se balance6 y se calibré de acuerdo al

procedimiento estdndar.

Las propiedades del material y los resultados de
la prueba de tensién para las cuatroc muestras se dan en la Tabla
1 dada abajo. Debido a que las muestras de prueba, ineldsticas
50/50 y extendibles 50/50 tienen aproximadamente el doble del
pesac base que las muestras de control respectivas debido al
crepado, la Tabla 2 muestra los resultados de la prueba de
tensién normalizada por los pesos base de las muestras. La
diferencia en peso base entre las muestras de prueba y las
muestras de control afecta las propiedades de material que esté&n
slendo probadas en la direccién transversal y no afecta
apreciablemente las propiedades de material que estin asiendo
probadas en la direccifn de la miquina ya que la diferencia de
peso base es causada mediante el crepado en la direccién de la

miquina.

Como puede verse en las Tablas 1 y 2, el
ineldstico 50/50 y el extendible 50/50 ambos tienen un mbdulo
considerablemente bajo en ambas la direccién de la miquina y la
direccién transversal en comparacién a las muestras de control
respectivas. La carga pico en la direccién transversal de ambos

el ineldstico 50/50 y el extendible 50/50 fue aproximadamente
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igual a las muestras de control respectivas una vez normalizadas
por el peso base, como se mostrd en la Tabla 2. Sin embargo, la
carga pico en la direccién de la méquina de amboes el ineléstico
50/50 y el extendible 50/50 fue notablemente mis bajo que las
muestras de control respectivas en ambas la Tabla 1 y la Tabla
2. Comparando los valores normalizados, la tensién pico en la
direccién transversal de amboe el ineldstico 50/50 y el
extendible 50/50 fueron de aproximadamente el doble de tanto
como la tensién pico en la direccién transversal de las muestras
de control, como gse mostrS en la Tabla 2., La tensién pico en la
direccién de la miquina de ambos el ineldstico 50/50 y el
extendible 50/50 fue notablemente superior que la tensién pico
en la direccién de la miquina de las muestras de control
respectivas en ambas la Tabla 1 y la Tabla 2. Como puede verse
en la Tabla 1 y en la Tabla 2, la tensién pico fue representada
en términos de por ciento de alargamiento. El por ciento de
alargamiento fue determinado mediante el dividir la diferencia
entre la longitud final y la longitud inicial por la longitud

inicial, y multiplicando el cociente por 100.

Tabla 1: Propiedades de Material

Ruastra o Bdalos |WSdulos CD|Cazga Carga Tensiln |Teosidn

Base MD (psil) | (pai) Pico MD|Pico ¢D|Pico MD (v|Pico €D (v
s N e B il -2l O

Control 51,9 a727 519,38 16815 3089 — 50,7 | 114,7

Ineléistico _ e —

:nfnmco 97.2 204 138,1 12275 6082 170,4 120.4

50/590

Control 34,2 16897 1896 15141 2555 30,4 136,9

Extendible _ ] I

[Extendible | 77.6 395 423 [ T15Ka 5816 19,8 146

50/50




10

15

45

Tabla 2: Propliedades de Material Normalixado por Peso Base

— Nuastza |Peso ¥iduloa |[KSdulos CD|Carga Carga Tenasiln Tensiln
Base ND (psl) | (pesi) Pico MD | Pico CD|Pico MD (v|Pico CD v
(gam) (gramos) {grsmos) ::-“) - ::n |=':’Il-lltl-

Control 51,9 | 91,1 10,0 34,0 59,1 | 1,0 — 2,2 |

Inelfstico _ _ _

In71&-tico 97,2 Z,9 1,4 128,35 64,6 1,8 1,32

50/50

Control 34,2 494,1 55,4 244,7 74,7 0,9 4,0

Extendible

[Extendible 77,6 5,1 5.5 149,3 74.9 2,2 1,9

50/50

puntos de datos de fuerza individuales

Durante la prueba de tensién dada arriba,

loe

{(medidos en gramos)

fueron tomados a alargamientos especificos en ambas la direccién

de la miquina y en la direccién transversal y e muestran abajo

en las Tablas 3 y 4.

La Tabla 5 es normalizada por los pesos

base de las muestras y est& en gramos/gramo por metro cuadrado.

Tabla 3: Alargamiento en la Direccién de la Miquina
% Alargemiento Control Inelistico Control ~ Extendible
D Inslistico 50/50 Extendible 50/50
ik 635 178 —_992 268
1) 1216 354 2452 487
3% 1747 526 3924 688
1) 2297 684 5204 859
58 2915 g49 €347 1024
10% 7040 1575 10177 1544
30% 14785 3159 14652 2413
So% 14742 3740 2837
754 4316 3426
100% 5809 5215
170% 12275 11584

Como puede verse de la Tabla 3,

las fuerzas

requeridas para alargar las muestras de la presente invencién

fueron considerablemente m&s bajas que aquellas requeridas para

extender los controles.

Ademéis,

los controles se rompieron a
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una extensiSn mucho mis baja que la de las muestras inventivas,

como puede verse también en la Tabla 1.

Tabla 4: Alargamiento en la Direccién Transversal
% Alargamiento Control Inaldstico Control Extendible |

MD Ineléstico 50/50 Extendible 50/50

iy 40 24 65 38

an 68 _ 64 187 149

v 87 _ 111 318 326

% 106 171 448 598

5% 135 226 525 819

i0% 173 438 680 1434
—_30% 345 1079 807 1777
508 1114 1798 887 1978

75% 2156 3746 13210 2764
100% 2835 5324 1856 4150

Tabla S5: Alargamiento en la Direccifn Transversal Normalizado
% Alargamiento Control Ineldstico Contzol Extendible |

MD Ineléstico 50/50 Extendible 50/50

18 0.9 0,2 1,9 0,5

L] 1,3 0,7 5,5 1,9

3% 1,7 1,1 9,3 4,2

at 2,0 1,8 13,1 7,7

5% 2,4 2,3 15,4 10,6

10% 3,3 4,5 19,9 18,2

308 6,6 11,1 23,6 22,9

50% 21,5 13,5 25,9 25,5

758 2156 3746 1210 2764
1008 2839 5324 1896 4150

Como se explicd arriba,

la diferencia en pesos

base entre las muestras de prueba y las muestras de control

afectan las propiedades en la direccién transversal que est§

siendo probada.

Por tanto,

normalizado por los pesos base de las muestrae,

Tabla 1,

los valores en la Tabla 4 se han
listadas en la

Yy los valores normalizados aparecen en la Tabla 5.

Como puede verse en la Tabla 5, la extensién de las muestras de
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la invencién no se cambié significativamente debido al proceso

de crepado.

Se apreciari  que los detalles de las
incorporaciones anteriores dados para propésitos de ilustracién,
no deben considerarse como limitantes del alcance de é&sta
invencién. Adn cuando s8lo unas cuantas incorporaciones de
ejemplo de ésta invencién se han descrito en detalle arriba,
aquellos expertos en el arte apreciardn facilmente que son
posibles muchas modificaciones en las incorporaciones de ejemplo
8in materialmente departir de las ensefianzas novedosas y de las
ventajas de ésta invencién. Por tanto, todas ésas
modificaciones se intenta que sean incluidae dentro del alcance
de ésta invencién, la cual se define en 1las sigquientes
reivindicaciones y en todos los equivalentes de las mismas.
Ademis, se reconoce que pueden concebirse muchas incorporacicnes
que no logran todas las ventajas de éstas incorporaciones,
particularmente de las incorporaciones preferidas, pero que la
ausencia de una ventaja particular no deberi considerarse como
que significa necesariamente que tal incorporacién est& fuera

del alcance de la presente invencién.

Tasa de Transmisién de Vapor de Agua para

Procedimiento de Prueba (WVTR)

Una técnica adecuada para determinar el vapor

WVTR (tasa de transmigién de vapor de agua) de un material
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laminado © pelicula de la invencién es el procedimiento de
prueba estandarizado por INDA (Asociacifn de la Industria de
Telas No Tejidas), No. IST-70,4-99, intitilada "“METODO DE PRUEBA
ESTANDAR PARA TASA DE TRANSMISIGN DE VAPOR DE AGUA A TRAVES DE
UN NO TEJIDO Y PELICULA PLASTICA USANDO UNA PELICULA DE
PROTECCION Y SENSOR DE PRESION DE VAPOR” el cual se incorpora
aqui por referencia. El procedimiento de la Asociacién de la
Industria de Telas No Tejidas proporciona la determinacién de la
tasa de transmisién de .vapor de agua, la permeacién de la
pelicula al vapor de agua y, para los materiales homogéneos, el

coeficiente de permeabilidad de vapor de agua.

El método de prueba de la Asociacién de la
Industria de Telas No Tejidas es muy conocido y no se
establecerd aqui en detalle. 8in embargo, el procedimiento de
prueba se resume como sigue. Una cimara seca es separada de una
cémara hGmeda de temperatura y humedad conocidas por una
pelicula de proteccién permanente y el material de muestra que
va a ser probado. El propésito de la pelicula de proteccién es
el de definir una separacién de aire definida y para acallar o
aquietar el aire en la separacién de aire mientras que la
separacifn de aire estd caracterizada. La cé&mara seca, 1la
pelicula de proteccién, y la cdmara hGmeda constituyen una celda
de difusién en la cual es sellada la pelicula de prueba. El
soporte de muestra ea conocido como Permatran-W modelo 100K
fabricado por Mocon/Modern Controls, Inc., de Minneapolis,

Minnesota. Se hace una primera prueba de la tasa de transmisién
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de vapor de agua de la pelicula de proteccién y de la separacién
de aire entre el conjunto evaporador que genera 100% de humedad
relativa. El vapor de agua se difunde a través de la separacién
de aire y la pelicula de proteccifén y entonces se mezcla con un
flujo de gas seco el cual es proporcional a la concentracién de
vapor de agua. Un sensor genera una sefial proporcional al
contenido de vapor de la corriente de gas. La sefial eléctrica
es dirigida a una computadora para el procesamiento. La
computadora calcula la tasa de transmisién de la separacién de
aire y de la pelicula de proteccién y almacena el valor para el

uso adicional.

La tasa de transmisiénm de 1la pelicula de
proteccién y de la separacién de aire se almacena en la
computadora como CalC. El material de muestra es entonces
sellado en la celda de prueba. De nuevo, el vapor de agua se
difunde a través de la sgeparacién de aire a la pelicula de
proteccién y el material de prueba y entonces se mezcla con el
flujo de gas seco que barre el material de prueba. También de
nuevo, ésta mezcla es llevada al sensor de vapor. La
computadora entonces calcula la tasa de transmisién de 1la
combinaciébn de la separacién de aire, de 1la pelicula de
proteccién y del material de prueba. Esta informacién es
entonces usada para calcular la tasa de transmisién a la cual la
humedad es transmitida a través del material de prueba de

acuerdo a la ecuacién:
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-1 -1
TR material de prueha = TR material de prusba, pelicula ds

=1
protaccién, separacién de aire -TR pelicula da protaccifm, separacifm de aire

Cdlculos:

Tasa de transmisién de vapor de agua: El
clculo de la tasa de transmisién de vapor de agua usa la
férmula:

WVTR = FpDggt {T) RH/ADgae (T) (1-RH)

en donde:

F = BEl flujo del vapor de agua en centimetros

cGbicos por minuto,

DPeat (T) = La densidad del agua en aire saturado a

la temperatura T,

RH = Humedad relativa en lugares especificados

en la celda,
A = Area en seccién transversal de la celda, Y

Peat (T) = La presién de vapor de saturacién del

vapor de agua a la temperatura T.
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REIVINDICACIONES

1. Un material laminado extendible en una
primera direccién y en una segunda direccién mutuamente

perpendicular, que comprende:

una pelicula que tiene rugosidades estriadas en
la primera direccién y ondulaciones en la segunda direccién

mutuamente perpendicular; vy

una tela no tejida unida a la pelicula, la tela
no tejida tiene ondulaciones en la sequnda direccién mutuamente

perpendicular,

2. E] material laminado tal y como se reivindica
en la clausula 1, caracterizado porque la pelicula comprende

una pelicula ineléstica.

3. El material laminado tal y como sBe reivindica
en la clausula 1, caracterizado porque la pelicula comprende

una pelicula microporosa con capacidad para respirar.

4. El material laminado tal y como se reivindica
en la cldusula 1, caracterizado porgque la tela no tejida

comprende un tejido unido con hilado.
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5. El material laminado tal y como se reivindica
en la cl&usula 1, caracterizado porque la tela no tejida es

unida adhesivamente a la pelicula.

6. El material laminado tal y como se reivindica
en la clausula 1, caracterizado porque la tela no tejida es

térmicamente unida a la pelicula.

7. Un material laminado extendible en una primera
direccién y en una segunda direccién mutuamente perpendicular,

que comprende:

una pelicula que tiene ondulaciones en la segunda

direccién y extensién en la sequnda direccibén; vy

una tela no tejida unida a la pelicula, la tela

no tejida tiene ondulaciones en la seqgunda direccifén.

8. El material laminado tal y como se reivindica
en la clausula 7, caracterizado porque la pelicula comprende un

polimero extendible que es extendible en la segunda direccién.

9. El material laminado tal y como se reivindica
en la clausula 7, caracterizado porque la tela no tejida

comprende un tejido unido con hilado.



10

15

20

25

3 S6
10. El material laminado tal y como se reivindica

en la cléusula 7, caracterizado porque la tela no tejida es

unida adhesivamente a la pelicula.

11. El material laminado tal y como se reivindica
en la cl&usula 7, caracterizado porque la tela no tejida es

térmicamente unida a la pelicula.

12. Un material laminadc que sBe extiende en una
primera direccién y en una segunda direccifn mutuamente

perpendicular, que comprende:
una pelicula extendible en la pegunda direccién;

una tela no tejida unida eastrechada y estirada en

la primera direccién y crepada en la primera direccién; y

un adhesivo que une la pelicula a la tela no

tejida.

13. El material laminado tal y como se reivindica
en la cl&usula 12, caracterizado porque la pelicula comprende

una pelicula microporosa con capacidad para respirar.

14, El material laminado tal y como se reivindica

en la cldusula 12, caracterizado porque la pelicula comprende
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una pelicula inel&stica crepada en la primera direccién y que

tiene rugosidades en la segunda direccién.

15. El material laminado tal y como se reivindica
en la clausula 12, caracterizado porque la pelicula comprende
un polimerc extendible que es extendible en 1la segunda

direccifn.

16. E1 material laminado tal y como se reivindica
en la clausula 12, caracterizado porque la primera direccién
comprende una direccién de la miquina y la segunda direccién

comprende una direccién transversal.

17. El material laminado tal y como se reivindica
en la cl&usula 12, caracterizado porque un adhesivo crepado
elastomérico es aplicado disparejamente a por lo menos una de

la pelicula y de la tela no tejida.

18. El material laminado tal y como se reivindica
en la cléusula 12, caracterizado porque un patrén de unién es

aplicado disparejamente a la tela no tejida.

19. El material laminado tal y como se reivindica
en la clfusula 12, caracterizado porque comprende una pelicula
elastomérica unida a por lo menos una de la pelicula extendible

Yy de la tela no tejida.
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20. El material laminado tal y como se reivindica
en la clausula 12, caracterizado ademds porgue comprende una
pluralidad de fibras elastomfricas unidas a por lo menos una de

la pelicula extendible y de la tela no tejida.

21. El material laminado tal y como se reivindica
en la cl&usula 12, caracterizado ademfis porgque comprende una
espuma elastomérica unida a por lo menos una de la pelicula

extendible y de la tela no tejida.

22. El material laminado tal y como se reivindica
en la cldusula 12, caracterizado ademis porque comprende un
lienzo elastomérico unido a por lo menos una de la pelicula

extendible y de la tela no tejida.

23. El material laminado tal y como se reivindica
en la cl&usula 12, caracterizado porque el material laminado
puede ser extendido por alrededor de 30% a alrededor de 200% en

la primera direccidn.

24. El material laminado tal y como se reivindica
en la cldusula 12, caracterizado porque el material laminado
puede ser extendido por alrededor de 40% a alrededor de 170% en

la primera direccién.

25. El material laminado tal y como se reivindica

en la cléusula 12, caracterizado porque el material laminado
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puede ser extendido por alrededor de 50% a alrededor de 150% en

la primera direccién.

26. El material laminado tal y como se reivindica
en la cl&usula 12, caracterizado porque el material laminado
puede eer extendido por alrededor de 30% a alrededor de 200% en

la segunda direccién.

27. El material laminado tal y como se reivindica
en la cliusula 12, caracterizado porque el material laminado
puede ser extendido por alrededor de 40% a alrededor de 170% en

la segunda direccién.

28. El material laminado tal y como se reivindica
en la cléausula 12, caracterizado porque el material laminado
puede ser extendido por alrededor de 50% a al;ededor de 150% en
la segunda direccifbn.

29. Una cubierta exterior para articulo
absorbente que comprende el material laminado tal y como se

reivindica en la cliusula 12.

30. Un material 1laminado extendible en una
primera direccién y en una segunda direccifn mutuamente

perpendicular, que comprende:
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una pelicula ineldstica crepada en la primera

direccién y que tiene rugosidades en la segunda direccién;

una tela no tejida estrechada y estirada en la
primera direccién, crepada en la primera direccidén, y laminada

a la pelicula; vy

un adhesivo de crepado elastomérico aplicado a

una superficie de por lo menos uno de la pelicula y del tejido.

31. El material laminado tal y como se reivindica
en la cl&usula 30, caracterizado porque la pelicula comprende

una pelicula microporosa y con capacidad para respirar.

32. El material laminado tal y como se reivindica
en la cliusula 30, caracterizado porque el adhesivo de crepado
elastomérico es aplicado disparejamente a por lo menos una de

la pelicula y de la tela no tejida.

33. El material laminado tal y como se reivindica
en la cliusula 30, caracterizado porque un patrén de unién es

aplicado disparejamente a la tela no tejida.

34. El material laminado tal y como se reivindica
en la cléusula 30, caracterizado ademis porque comprende una
pelicula elastomérica unida a por lo menos una de la pelicula

inelastica y de la tela no tejida.
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35. El material laminado tal y como se reivindica
en la clausula 30, caracterizado ademis porgque comprende una
pluralidad de fibras elastoméricas unidas a por lo menos una de

la pelficula inel&stica y de la tela no tejida.

36. El material laminado tal y como se reivindica
en la cl&usula 30, caracterizado ademis porque comprende una
espuma elastomérica unida a por lo menos una de la pelicula

inelfstica y de la tela no tejida.

37. El material laminado tal y como se reivindica
en la cl&usula 36, caracterizado ademis porque comprende un
lienzo elastomérico unido a por lo menos una de la pelicula

inelédstica y de la tela no tejida.

38. El material laminado tal y como se reivindica
en la cl&ausula 30, caracterizado porque el material laminado
puede ser extendido por alrededor de 30% a alrededor de 200% en

la primera direccién.

39. El material laminado tal y como se reivindica
en la clausula 30, caracterizado porque el material laminado
puede ser extendido por alrededor de 40% a alrededor de 170% en

la primera direccién.
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40. El material laminado tal y como se reivindica
en la cléusula 30, caracterizado porque el material laminado
puede ser extendido por alrededor de 50% a alrededor de 150% en

la primera direccién.

41. El material laminado tal y como se reivindica
en la clausula 30, caracterizado porque el material laminado
puede ser extendido por alrededor de 30% a alrededor de 200% en

la segqunda direccién.

42. El material laminado tal y como se reivindica
en la cliusula 30, caracterizado porgque el material laminado
puede ser extendido por alrededor de 40% a alrededor de 170% en

la segunda direccién.

43. El material laminado tal y como se reivindica
en la clausula 30, caracterizado porque el material laminado
puede ser extendido por alrededor de 50% a alrededor de 150% en

la sequnda direccién.

44, Una cubierta  exterior para articulo
absorbente que comprende el material laminado tal y como se

reivindica en la cl&usula 30.

45. Un material laminado extendible y recuperable
en una primera direccién y en una segunda direccifén mutuamente

perpendicular, que comprende:
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una pelicula ineldstica crepada en la primera

direccién y que tiene rugosidades en la segunda direccién;

una tela no tejida estrechada y estirada en la
primera direccién, crepada en la primera direccién, y laminada

a la pelicula; vy

un componente elastomérico unido a por lo menos

uno de la pelicula y del tejido.

46. El material laminado tal y como se reivindica
en la cl&usula 45, caracterizado porque la pelicula comprende

una pelicula microporosa y con capacidad para respirar.

47. El material laminado tal y como se reivindica
en la cléiusula 45, caracterizado porque el adhesivo de crepado
elastomérico es aplicado disparejamente a por lo menos una de

la pelicula y de la tela no tejida.

48. El material laminado tal y como se reivindica
en la cldusula 45, caracterizado porque un patrén de unién es

aplicado disparejamente a la tela no tejida.

49. El material laminado tal y como se reivindica
en la cl&usula 45, caracterizado porque el componente

elastomérico comprende una pelicula elastomérica.
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50. El material laminado tal y como se reivindica
en la cléusula 45, caracterizado porque el componente

elastomérico comprende una pluralidad de fibras elastoméricas.

51. El material laminado tal y como se reivindica
en la clausula 45, caracterizado porque el componente

elastomérico comprende una espuma elastomérica.

52. El material laminado tal y como se reivindica
en la cl&usula 45, caracterizado porque el componente

elastomérico comprende un lienzo elastomérico.

53. El material laminado tal y como se reivindica
en la clausula 45, caracterizado porque el material laminado
puede ser extendido por alrededor de 30% a alrededor de 200% en

la primera direccién.

54. El material laminado tal y como se reivindica
en la clausula 45, caracterizado porque el material laminado
puede ser extendido por alrededor de 40% a alrededor de 170% en

la primera direccién.

55. El material laminado tal y como se reivindica
en la cléusula 45, caracterizado porque el material laminado
puede ser extendido por alrededor de 50% a alrededor de 150% en

la primera direccién.
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56. El material laminado tal y como se reivindica
en la clfusula 45, caracterizado porque el material laminado
puede ser extendido por alrededor de 30% a alrededor de 200% en

la segunda direccién.

57. El material laminado tal y como se reivindica
en la cl&usula 45, caracterizado porque el material laminado
puede ser extendido por alrededor de 40% a alrededor de 170% en

la segunda direccién.

58. El material laminado tal y como se reivindica
en la cliusula 45, caracterizado porque el material laminado
puede ser extendido por alrededor de 50% a alrededor de 150% en

la segunda direccién.

59. Una cubierta exterior para articulo
absorbente que comprende el material laminado tal y como se

reivindica en la cl&usula 45.
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RESUMEN

Un laminado con capacidad para respirar
extendible biaxialmente que tiene propiedades de barrera al
liquido y una fuerza de retracci6n baja. El laminado incluye
una tela no tejida estrechada y estirada en una primera
direcci6n para impartir extensiém del tejido en una segunda
direccién mutuamente perpendicular con la primera direccién,. y
una pelicula que es extendible en una segunda direccién. ILa
pelicula puede ser una pelicula microporosa y con capacidad
para respirar, y puede ser ya sea una pelicula inel&stica
estirada para formar rugosidades en la segunda direccibén, o
puede hacerse de un polimero extendible que es extendible en la
segunda direccién. Usando una laminacién elastomérica
apropiada y/o adhesivo de crepado, el laminado es crepado para
producir extensidén en la primera direccién con alguna fuerza de
retracecidn. El laminado extendible biaxialmente es
particularmente fitil como una cubierta exterior para pafiales y

otros productos para el cuidado perscnal.
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is extendible in the second direction. Using an appropriate clastomoric lamination and/or creping adhesive, the laminate i creped
to produce extendibility in the first direction with some retractive force. The biaxial extendible laminate is particularly useful ss an
outer cover for dispers and other personal care products.
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BIAXTALLY EXTENDIBLE MATERIAL

FIELD OF THE INVENTION

This invention is directed to a material that is extendible in all x/y plane

directions.
BACKGROUND OF THE INVENTION

A number of various material attributes are desirable for material used to
make outer covers of absorbent articles. For example, in pant-like garments, machine
direction extendibility is desirable because longjtudinal conformability allows a crotch region
of the garment to sag and bulge when loaded without pulling the waistband of the product
down. Similarly, cross direction extendibility is desirable because lateral conformability
maintains a snug, yet comfortable fit about a wearer’s hips. Furthermore, extendibility in all
directions in the x/y plane contributes to an all-around form-fitting product.

Some materials, such as necked stretch-bonded laminates (NSBL),
necked/creped spunbond attached to elastomerics, etc., have all-direction stretch, i.e.,
elongation with power recovery. These materials are relatively expensive because of the
inclusion of relatively expensive clastomeric materials. However, high recovery forces are
not always desirable in outer cover materials. Low recovery forces allow the garments to
remain in a conforming shape on the wearer without exerting a considerable amount of
retractive pressure and without restricting a wearer’s movements. Furthermore, when the
garments are filled up by the wearer, low recovery forces allow the weight of the garment
contents to pull the garment contents away from the wearer’s body without pulling the rest
of the garment down on the wearer’s body, thereby maintaining close contact between the
wearer and the garment in the waist area and around the leg openings to prevent leakage of
any garment contents from the garment.

Breathability is a material attribute particularly desirable in absorbent articles.
Breathable films and laminates typically block the passage of particulate matter, water and
other liquids while allowing water vapor and/or air to pass through the material. Thus,
breathable materials, when used in diapers or similar absorbent garments, reduce the relative

&%
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humidity and temperature within the garment in comparison to such garments made of non-
breathable films and laminates.

A liquid barrier is an inherently desirable material attribute of an absorbent
article. The liquid barrier acts to prevent liquids from permeating through a surface of the
garment and onto a wearer’s clothing or surroundings.

Various types of material with combined attributes are known in the art. For
example, stretch-bonded laminates (SBL) deliver a machine direction extendible, breathable
composite, but have no liquid barrier and little extendibility in a cross direction. More recent
neck-bonded laminates deliver a cross direction extendible liquid barrier, but are not
extendible in the machine direction. Other composites function as cloth-like, breathable
barriers, but they have little or no extendibility in either a machine direction or a cross
direction.

U.S. Patent No. 5,114,781 issued to Morman on May 19, 1992, discloses a
laminate that can extend in at least two directions. The laminate includes a reversibly necked
nonwoven material and an elastic sheet.

U.S. Patent No. 5,116,662 issued to Morman on May 26, 1992, discloses a
laminate that can extend in at least two directions. The laminate includes a necked
nonwoven material and an elastic sheet.

U.S. Patent No. 5,883,028 issued to Morman, et al., on March 16, 1999,
discloses a Jaminate that can extend in at least two directions. The laminate is formed by
attaching a nonwoven material that is necked in the cross direction to a water vapor-soluble
elastomeric film that is stretched in the machine direction and has retraction in the machine
direction.

There is a need or desire for a material that delivers a multitude of properties
in a single composite, namely biaxial extendibility, low recovery force, breathability, liquid
barrier properties, and is relatively inexpensive.

SUMMARY OF THE INVENTION

The present invention is directed to an extendible outer cover (EOC) material
that can cxtend in all x/y plane directions. In one embodiment, the EOC is a laminate
including a necked nonwoven web and a striated, breathable, microporous film having
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striated rugosities in the machine direction. The striated rugosities allow the film and
necked nonwoven web to extend in the cross direction. The material of this embodiment is
made by stretching the filled film in the machine direction to cause breathability, laminating
the stretched film to the nonwoven web, stretching the laminate in the machine direction to
neck the nonwoven web and form the striations in the film, then creping the laminate to
create machine direction extendibility. An elastomeric lamination and/or creping adhesive
can be used to produce a laminate with minor retractive force.

In another embodiment of the invention, the EOC is a laminate including a
single-layer cross-direction extendible film made from an extendible polymer that permits
the film, along with a necked nonwoven web bonded to the film, to extend in the cross
direction. The material of this embodiment is made by stretching the filled film in the

" machine direction to cause breathability, separately stretching a nonwoven web to cause
necking, laminating the stretched film and the necked nonwoven web together, then creping
the laminate to create machine direction extendibility. As in the previous embodiment, an
elastomeric lamination and/or creping adhesive can be used to produce a laminate with mimor
retractive force.

The adhesive add-on level and bond pattern greatly affect material properties.
Thus, the resulting material of the invention can have a high retractive force in one direction
and low or no retractive force in another. Further retractive force can be imparted in one or
both directions through the addition of elastomeric film, fibers, foams, scrims, or other
elements.

With the foregoing in mind, it is a feature and advantage of the invention to
provide a biaxially extendible, breathable laminate having liquid barrier properties and low
recovery force.

It is also a feature and advantage of the invention to provide an improved
biaxially extendible, breathable laminate useful in a wide variety of diaper outer covers, other
personal care products, surgical gowns, and other breathable applications.

The foregoing and other features and advantages of the invention will become
further apparent from the following detailed description of the presently preferred
embodiments, read in conjunction with the examples and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top view of a biaxially extendible, breathable laminate of the
present invention;

Fig. 2 is a cross-sectional view of a biaxially extendible, breathable laminate,
taken along line 2-2 of Fig. 1;

Fig. 3 is a top view of a film layer having striated rugosities; and

- Fig. 4 is a top view of a nonwoven layer having a wire weave bond pattem.
DEFINITIONS

Within the context of this specification, each term or phrase below will
include the following meaning or meanings.

“Biaxially extendible™ refers to & materia! having extendibility by at least 25%
of its initial dimensions (without rupture, tear or loss of barrier properties) in two directions
perpendicular to one another, e.g. extendibility in a machine direction and in a cross
direction, or in a longitudinal direction (front to back) and a lateral direction (side to side).

“Bonded” refers to the joining, adhering, connecting, attaching, or the like,
of two elements. Two elements will be considered to be bonded together when they are
bonded directly to one another or indirectly to one another, such as when each is directly
bonded to intermediate elements.

“Creped” or “Crepe” refers to a crinkled material or composite having bonded
snd unbonded areas. The creped material can be returned to approximately its original length
by applying &8 mechanical stress, thus smoothing out the crinkled portions.

“Cross direction” refers to the width of a fabric in a direction generally
perpendicular to the direction in which it is produced, as opposed to “machine direction™
which refers to the length of a fabric in the direction in which it is produced.

“ Elastomeric™ refers to a material or composite which can be elongated by
at least 50 percent of its relaxed length and which will recover, upon release of the applied
force, at least 40 percent of its elongation. It is gencrally preferred that the elastomeric
material or composite be capable of being elongated by at least 100 percent, more preferably
by at least 300 percent, of its relaxed length and recover, upon release of an applied force,
at least 50 percent of its elongation.
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“Extendible” means a material which, upon application of a stretching force,
can be extended in a particular direction, to a stretched dimension (c.g., width) which is at
least 25% greater than an original, unstreiched dimension. When the stretching force is
removed after a one-minute holding period, the material does not retract, or retracts by not
more than 30% of the difference between the stretched dimension and the original dimension,
and may retract more only if aided by an elastic adhesive or other elastic component bonded
to the material. Thus, a material having a width of one meter, which is extendible in the
cross direction, can be stretched to a width of at least 1.25 meters. When the stretching force
is released, afier holding the extended width for one minute, a material stretched to a width
of 1.25 meters will not retract, or will retract to a width of not less than 1.175 meters.
Extendible materials are different from elastic materials, the latter tending to retract most of
the way to their original dimension when a stretching force is released. The stretching force
can be any reasonable force sufficient to extend the material to between 125% of its original
dimension, and its maximum stretched dimension in the selected direction (e.g., the cross
direction) without rupturing it.

“Film” refers to a thermoplastic film made using a film extrusion and/or
foaming process, such as a coating, cast film or blown film extrusion process. For the
purposes of the present invention, the term includes breathable microporous and inherently
breathable films that act as liquid barriers.

“Inelastic” rcfers both to materials that do not stretch by 25% or more and to
materials that stretch by that amount but do not retract by more than 30%. Inclastic materials
include extendible materials, as defined above, as well as materials that do not extend, e.g.,
which tear when subjected to a stretching force.

“Layer” when used in the singular can have the dual meaning of a single
element or a plurality of elements.

“Machine direction” refers to the length of a fabric in the direction in which
it is produced, as opposed to “cross direction” which refers to the width of a fabric in a
direction generally perpendicular to the machine direction.

“Meltblown fiber’” means fibers formed by extruding a molten thermoplastic
material through a plurality of fine, usually circular, die capillaries as molten threads or
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filaments into converging high velocity heated gas (e.g., air) streams which attenuate the
filaments of molten thermoplastic material to reduce their diameter, which may be to
microfiber diameter. Thereafter the meltblown fibers carried by the high velocity gas stream
are deposited on a collecting surface to form a web of randomly dispersed meltblown fibers.
Such a process is disclosed for example, in U.S. Patent 3,849,241 to Butin et al. Meltblown
fibers are microfibers which may be continuous or discontinuous, are generally smaller than
about 0.6 denier, and are generally self bonding when deposited onto a collecting surface.
Meltblown fibers used in the present invention are preferably substantially continuous in
length.

*Necked” or “neck stretched” are interchangeable terms and refer to a method
of elongating & nonwoven fabric, generally in the longitudinal, or machine direction, to
reduce its width in a controlled manner to a desired amount. The controlled stretching may
take place under cool, room temperature or greater temperatures and is limited to an increase
in overall dimension in the direction being stretched up to the elongation required to break
the fabric, which in most cases is about 1.2 to 1.4 times. When relaxed, the web retracts
toward its original dimensions. Such a process is disclosed, for example, in U.S. Patent Nos.
4,443,513 to Meitner and Notheis, 4,965,122, 4,981,747 and 5,114,781 to Morman and
5,244,482 to Hassenboehler Jr. et al.

“Nonwoven"” and “nonwoven web” refer to fibrous materials and webs of
fibrous material which are formed without the aid of a textile weaving or knitting process.

“Polymers” include, but are not limited to, homopolymers, copolymers, such
as for example, block, graft, random and alternating copolymers, terpolymers, etc. and blends
and modifications thereof. Furthermore, unless otherwise specifically limited, the term
“polymer” shall include all possible geometrical configurations of the molecules. These
configurations include, but are not limited to isotactic, syndiotactic and atactic symmetries.

“Rugosities” refers to thin, narrow grooved or channcled wrinkles in an
inelastic film layer.

“Spunbonded fiber” refers to small diameter fibers which are formed by
extruding molten thermoplastic material as filaments from a plurality of fine capillaries of
a spinnerette having a circular or other configuration, with the diameter of the extruded
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filaments then being rapidly reduced as described, for example, in U.S. Patent 4,340,563 to ’Jh

Appel et al., and U.S. Patent 3,692,618 to Dorschner et al., U.S. Patent 3,802,817 to Matsuki
et al., U.S. Patents 3,338,992 and 3,341,394 to Kinney, U.S. Patent 3,502,763 to Hartmann,
U.S. Patent 3,502,538 to Petersen, and U.S. Patent 3,542,615 to Dobo et al., each of which
is incorporated herein in its entirety by reference. Spunbond fibers are quenched and
generally are not tacky when they are deposited onto a collecting surface. Spunbond fibers
are generally continuous and often have average deniers larger than about 0.3, more
particularly, between about 0.6 and 10.

These terms may be defined with additional language in the remaining
portions of the specification.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

The present invention is directed to a breathable laminate that can extend in
all directions in an x/y plane. The material of the present invention is particularly suitable
for use as an outer cover for disposable absorbent articles. Examples of such suitable articles
include diapers, training pants, incontinence products, swim wear, other personal care or
health care garments, or the like.

Referring to Figs. 1 and 2, there is shown a top view and a cross-sectional
view, respectively, of a biaxially extendible, breathable laminate 20. The laminate 20 is
made up of a film layer 22 and a nonwoven web layer 24. The nonwoven web layer 24 ia
neck-stretched in the machine direction to impart cross direction extendibility. The film
layer 22 is extendible in a cross direction. Both the nonwoven layer 24 and the film layer 22

" are creped to impart machine direction extendibility.

Suitably, the film 22 can either be made of an extendible polymer that is
extendible in the cross direction or can be an inclastic, striated film having striated rugosities
in the machine direction which permit the film 22 to extend in the cross direction. In either
case, the film 22 is suitably a breathable, microporous or inherently breathsble film. The
film layer 22 alone having striated rugosities 26 is shown in Fig. 3.

The term *“‘cross direction,” as used herein, refers to the width of a material
in a direction generally perpendicular to the direction in which it is produced, as opposed to
“machine direction,” which refers to the length of a material in the direction in which it is

7
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produced. For reference, arrow 49 depicts the machine direction in Figs. 1 and 3, while
arrow 48 depicts the cross direction in Figs. 1-3. The machine direction in Fig. 2 extends
into and out of the page.

The breathability of the unstretched laminate 20, expressed as water vapor
transmigsion rate (WVTR), is essentially equal to the breathability of the film layer 22 when
the film 22 and the nonwoven web 24 are initially bonded. The nonwoven layer 24 is
typically open and porous and does not significantly affect the breathability of the
laminate 20. The WV'IR is a function of both film thickness and film compogition. The film
layer 22 suitably can deliver moderate breathability, expressed as WVTR, in a range of about
500 to 30,000 grams/m?-24 hours using the Mocon WVTR test procedure described below.
Suitably, the moderate WVTR of the film layer 22 is at least about 500 grams/m?-24 hours,
even more suitably at least about 750 grams/m?-24 hours, most suitably at least about 1000
grams/m?-24 hours.

In an embodiment including an inelastic, striated film 22, the inelastic, striated
film 22 can include a filler component extruded within a polymer component. The filler
component initiates the formation of voids surrounding the filler particles upon stretching
of the film 22 in the machine direction. The voids impart breathability to the film 22 by
creating a tortuous path of thin membranes through which water vapor, but not liquid water,
can pass.

As used herein, a “filler” is meant to include particulates and/or other forms
of materials which can be added to the polymer blend prior to film extrusion, and which will
not chemically interfere with or adversely affect the extruded film 22 and, further, which can
be uniformly dispersed throughout the film 22. Generally the filler component will be in
particulate form with average particle sizes in the range of about 0.1 to about 7 micrometers,
desirably from about 0.1 to about 4 micrometers. As used herein the term “particle size”
describes the largest dimension or length of the filler component. Both organic and inorganic
fillers are contemplated for use with the present invention provided they do not-interfere with
the film forming process and/or subsequent laminating processes. Examples of fillers
include calcium carbonate (CaCO,), various clays, silica (SiQ} ), alumina, barium sulfate,
talc, magnesium sulfate, titanium dioxide, zeolites, aluminum sulfate, cellulogic powders,
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distomaceous earth, gypsum, magnesium carbonate, barium carbonate, kaolin, mica, carbon, ( N

magnesium oxide, aluminum hydroxide, pulp powder, wood powder, cellulose derivatives,
polymeric particles, chitin and chitin derivatives. The filler particles optionally may be
coated with a fatty acid, such as stearic acid or behenic acid, and/or other material in order
to facilitate the free flow of the particles (in bulk) and their ease of dispersion into the
polymer. For example, using calcium carbonate filler with a density of about 2.8 grams per
cubic centimeter, the filled film 22 will usually contain at least about 15% filler based upon
the total volume of the film layer 22, more desirably from about 20% to about 65% by
volume.

Suitable polymers for the polymer component include, but are not limited to,
non-clastic extrudable polymers such as polyolefin or a blend of polyolefins, cellulose
hydrate (cellophane), and ethylene vinyl alcohol. More particularly, useful polyolefins
include polypropylene and polyethylene. Other useful polymers include those described in
U.S. Patent No. 4,777,073 to Sheth, assigned to Exxon Chemical Patents Inc., such as a
copolymer of polypropylene and low density polyethylene or linear low density
polyethylene.

Other suitable polymers include those referred to as single site catalyzed
polymers such as “metallocene” polymers produced according to a metallocene process and
which have limited elastic properties. The term “metallocene-catalyzed polymers” as used
herein includes those polymer materials that are produced by the polymerization of at least
ethylene using metallocenes or constrained gecometry catalysts, a class of organometallic
complexes, as catalysts. For example, a common metallocene is ferrocene, a complex of a
metal between two cyclopentadienyl (Cp) ligands. Metallocene process catalysts include
bis(n-butylcyclopentadienyl)titanium dichloride, bis(n-butylcyclopentadienyl)zirconium
dichloride, bis(cyclopentadienyl)scandium chloride, bis(indenyl)zirconium dichloride,
bis(methylcyclopentadienyl)titanium dichloride, bis(methylcyclopentadienyl)zirconium
dichloride, cobaltocene, cyclopentadienyltitanium trichloride, ferrocene, hafnocene
dichloride, isopropyl(cyclopentadienyl,-1-fluorenyl)zirconium dichioride, molybdocene
dichloride, nickelocene, niobocene dichloride, ruthenocene, titanocene dichloride,
zirconocene chloride hydride, zirconocene dichloride, among others. A more exhaustive list
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of such compounds is included in U.S. Patent 5,374,696 to Rosen et al. and assigned to the
Dow Chemical Company. Such compounds are also discussed in U.S. Patent 5,064,802 to
Stevens et al. and also assigned to Dow.

Such metallocene polymers are available from Exxon-Mobil Chemical
Company of Baytown, Texas under the trade name EXXPOL® for polypropylene based
polymers and EXACT® for polyethylene based polymers. Dow Chemical Company of
Midland, Michigan has polymers commercially available under the name ENGAGE®.
Preferably, the metallocene polymers are selected from copolymers of ethylene and 1-butene,
copolymers of cthylene and 1-hexene, copolymers of cthylene and l-octene and
combinations thereof. In general, the metallocene-derived ethylene-based polymers of the
present invention have a density of at least 0.900 g/cc. -

The inelastic, striated film 22 may be a multi-layered film layer which may
include a core layer and one or more gkin layers on either side of the core layer. When more
than one skin layer is present, it is not a requirement that the skin layers be the same. Any
of the polymers discussed above are suitable for use as a core layer of a multi-layered film. -
Any of the fillers discussed above are suitable for use in any film layer.

The akin layer typically includes extrudable thermoplastic polymers and/or
additives which provide specialized properties to the striated, inelastic film layer 22, Thus,
the skin layer may be made from polymers which provide such properties as antimicrobial,
barrier, water vapor transmission, adhegion and/or antiblacking propertics. The polymers
are thus chosen for the particular attributes desired. Examples of possible polymers that may
be used alone or in combination include homopolymers, copolymers and blends of
polyolefins as well as ethylene vinyl acetate (EVA), ethylene ethyl acrylate (EEA), ethylene .
acrylic acid (EAA), ethylene methyl acrylate (EMA), ethylene butyl acrylate (EBA),
polyester (PET), nylon (PA), ethylene vinyl alcohol (EVOH), polystyrene (PS), polyurethane
(PU), and olefinic thermoplastic elastomers which are multistep reactor products wherein an

, unotﬁhous ethylene propylene random copolymer is :molecularly dispersed in a

predominately semicrystalline high polypropylene monomer/iow cthylene monomer
continuous matrix. The skin layer can be formed of any semicrystalline or amorphous
polymer, including one that is slightly elastic and that will undergo permanent deformation
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at the stretch percentage that the laminate will undergo. However, the ekin layer is gmmllyrk
a polyolefin such as polyethylene, polypropylene, polybutylene or an ethylene-propylene
copolymer, but may also be wholly or partly a polyurethane, a polyamide such as nylon, a
polyester such as polyethylene terephthalate, a polyvinylidene fluoride, a polyacrylate such
as poly(methyl methacrylate)(only in blends) and the like, and blends thereof.

This inelastic, striated film 22 can be bonded to the nonwoven web 24. The
nonwoven web 24 is air-permeable and can be formed from any suitable process, including
bonded carded web processes, meltblowing processes and spunbonding processes. The basis
weight of nonwoven fabrics is usually expressed in ounces of material per square yard (osy)
or grams per square meter (gsm) and the fiber diameters are usually expressed in microns.
(Note that to convert from osy to gam, multiply osy by 33.91). The nonwoven web of the
present invention suitably has a basis weight of 10 to 90 gsm, more suitably 20 to 60 gsm.

The nonwoven web 24 is suitably formed from at lcast one member selected
from fibers and filaments of inelastic polymers. Such polymers include polyesters, for
example, polyethylene terephthalate, polyolefins, for example, polyethylene and
polypropylene, polyamides, for example, nylon 6 and nylon 66. These fibers or filaments
are used alone or in a mixture of two or more thereof.

Suitable fibers for forming the nonwoven web 24 include natural and
synthetic fibers as well ag bicomponent, multi-component, and shaped polymer fibers. A
plurality of neckable materials may also be used. Examples of such materials can include,
for example, spunbond/meltblown composites and spunbond/meltblown/spunbond
composites such as are taught in U.S. Patent No. 4,041,203 issued to Brock et al., which is
herein incorporated by reference.

The nonwoven web 24 can be bonded so as to impart a discrete bond pattern
with a prescribed bond surface area. This is known as thermal point bonding. Thermal point
bonding involves passing a web of fibers to be bonded between a heated calender or
patterned roll and an anvil roll. The calender roll is pattemed so that the entire nonwoven
web is not bonded scross its entire surface. If too much bond area is present on the
nonwoven web, it will break before it necks. If there is not enough bond area, then the
nonwoven web will pull apart. Typically, the percent bonding area useful in the present

11
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invention ranges from around 5% to around 40% of the area of the nonwoven web. Many
patterns for calender rolls have been developed. As will be understood by those gkilled in
the art, bond area percentages are, of necessity, described in approximations or ranges since
bond pins are normally tapered and wear down over time. There are a number of discrete
bond patterns which may be used. An example of one bond pattern is a “wire weave”
pattern, shown in Fig. 4. The wire weave bond pattern 28 includes square-shaped nonwoven
web pattern elernents. Each pattern element can be defined by four elliptical-shaped point
bonds 30. The side length of each pattem element (representing the center-to-center distance
between adjacent bonds) can be about 0.057 inch. Each bond 30 may have a length of about
0.031 inch and a width of about 0.016 inch. The bond pattern 28 can be applied either evenly
or unevenly to the nonwoven web 24. An evenly applied bond pattern 28 contributes to more
consistent material properties across the surface of the resulting laminate 20, while an
unevenly applied bond pattern 28 can affiect materia] properties such as the level of retractive -
. force. The nonwoven web suitably has a post-necked basis weight of about 10-30 grams per
square meter (gsm).

As mentioned, the nonwoven layer 24 is neck-stretched in the machine
direction, thereby imparting cross directional extendibility to the material. The process of
necking is described in U.S. Patent 5,226,992 issued to Morman, hereby incorporated by
reference. .

Laminating the film layer 22 to the nonwoven layer 24 may be carried out by
typical methods known in the art, including adhesive bonding, point bonding and sonic
welding. The use of inelastic and/or elastic adhesives for the adhesive bonding is suitable
for this invention. An example of a suitable adhesive is a meltblown adhesive containing
54.5-57.5% by weight petroleum hydrocarbon resins; 18.5-21.5% by weight of a mixture of
scveral mineral oils; 22.5-27.5% by weight of styrene-butadiene-styrene block copolymers; .
0.1-0.9% by weight polyethylene and/or ethylene vinyl acetate; and 0.2-1.8% by weight
antioxidants and stabilizers. Another specific example of a suitable adhesive is NS34-5610,
available from National Starch & Chemical Co. The adhesive can be applied molten to
cither the film 22 or the web 24 using a melt blowing process, at an add-on level of about 2
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to 5 gsm. The resulting adhesive coverage is intermittent, mdoccupieubomsmmc(—\

the interface between the film 22 and nonwoven web 24.

When the film layer 22 and nonwoven layer 24 are bonded through the use
of heat and/or pressure, a laminating device, such as laminating rollers, can be used. The
laminating rollers may be heated and point bonding may be used. The temperature at which
the laminating rollers are heated depends on the properties of the film 22 and/or the
nonwoven 24, but is usually in the range of 200 to 275° F (93 to 135° C). The laminating
rollers may cach be smooth or pattermned or one roll may be smooth \_while the other roli is
patterned. If one of the rolls is patterned it will create a discrete bond pattern with a
prescribed bond surface area for the resultant laminate 20.

To make the laminate 20 including the inelastic, striated film 22 and
nonwoven web 24, the film 22 is first stretched in the machine direction to 2-5 times its
original, unstretched length using two or more nipped pairs of heated draw rollers, with each
subsequent pair turning faster than each preceding pair. "The stretching is carried out to
impart breathability to the film 22. One or both draw rollers in cach pair may be heated, so
that the film 22 experiences a stretching temperature of 150-200° Fahrenheit (F). The
stretched film 22 has a thickness of less than 50 mils. _

The stretched film 22 is then laminated to the nonwoven web 24 with the
machine direction of the film 22 substantially aligned with the machine direction of the
web 24. When adhesively bonding the film 22 to the nonwoven web 24, a molten adhesive
is applied to cither the film 22 or the web 24, and the film 22 and web 24 are brought
together under light pressure (less than 50 Ib/linear inch) using a pair of unheated smooth nip
rollers, to form the laminate 20. At that point, the adhesive is still warm enough to effect
bonding between the film 22 and web 24,

The laminate 20 is then stretched in the machine direction of the film 22 and
the web 24, by passing it through a pair of unheated stretch nip rollers that tum at greater
speeds than the laminating nip roliers. An oven set at 200-280° F may be positioned between
the pairs of nip rollers, to aid in necking and heat setting the laminate 20. The laminate 20
is stretched in this manner to about 1.15-1.20 times its length immediately after lamination.
This causes necking of the nonwoven web 24 to 60-75% of its initial width. This also causes
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further stretching of the film 22, to about 2.5-7 times its original length occurring before the
pre-lamination siretching. Also, because the film 22 is laminated to the web 24, the further
stretching causes the film 22 to gather in the cross direction, resulting in the formation of
stristed rugosities 26 (thin, narrow grooved or channeled wrinkles) in the film 22 (Fig. 3).
The basis weight of the laminate 20 increases as a result of the stretching.

Once the laminate 20 is formed, the laminate 20 is then creped with a creping
adhesive to achieve machine direction extendibility. Suitable creping adhesives include
without limitation aqueous-based styrene butldier_le adhesives, neoprene, polyvinyl chloride,
vinyl copolymers, polyamides, and ethylene vinyl terpolymers. The presently preferred
adhesive material is an acrylic polymer emulsion sold by the B.F. Goodrich Company under
the trade name HYCAR®. The use of an elastomeric creping adhesive may impart some
retractive force to the laminate 20. Any suitable method of creping can be used. For
example, the nonwoven web layer 24 can be at least partially coated with an elastomeric
creping adhesive on a side opposite the film layer 22, so that about 5-100% (preferably 10-
70%) of the total surface area on that side is coated, and about 0-95% (preferably 30-90%)
of the area is uncoated. The creping adhesive can be applied either evenly or uncvenly across
the nonwoven layer 24. An evenly applied creping adhesive confributes to more consistent
material properties acrozs the surface of the resulting laminate 20, while an uncvenly applied
creping adhesive can affect material propertics such as the level of retractive force.

The nonwoven web 24 posscsses interfilament bonding, in the form of the
bond pattern 28 which is imparted during manufacture of the nonwoven web 24 (Fig. 4).
The elastomeric creping adhesive penctrates the nonwoven web 24 to some extont in the
coated arcas, causing increased interfilament bonding in those areas. The at least partially
coated side of the nonwoven web 24 can then be placed against a creping surface, suchasa .
creping drum, and can be peelably bonded to the creping surface.

The creping surface is preferably heated, and is moved (e.g. rotated) in a
machine direction. The speed of the rotation of the creping surface depends on the
composition of the material being creped, but for the embodiments described herein, &
suitable range of rotation speed is roughly 175 to 250 feet per minute. Suitably, the creping
surfece moves fast enough to decrease the machine direction length of the laminate 20 by
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roughly one-half to produce a laminate with 100% maphine direction elongation. As the
creping surface moves, the leading edge of the laminate 20 bonded to the surface can be
creped off using a doctor blade. The doctor blade penetrates the adhesive costing underncath
the web and lifts the laminate_ off the drum, resulting in laminate bending in the cross
direction. Altenatively, the creping adhesive can be applied to a surface of the film 22
opposite the nonwoven layer 24. Other examples of creping are taught in U.S. Patent
4,810,556, issued to Kobayashi et al.; U.S. Patent application Serial No. 962,992 filed on 31
October 1997 in the name of Varona and entitled “Creped Nonwoven Materials;” and U.S.
Patent application Serial No. 040,707 filed on 18 March 1998 in the name of Varona and
entitled “Creped Nonwoven Liner With Gradient Capillary Structure;™ each of which is
hereby incorporated by reference. By creping just one side of the laminate 20, the entire
thickness of the laminate 20, including both the film layer 22 and the nonwoven layer 24, can
be creped.

The resulting material 20 of this embodiment, therefore, includes a flat
nonwoven layer 24 laminated to an inelastic film layer 22 having striated rugosities 26 in the
machine direction, with both the nonwoven layer 24 and the film layer 22 together having
undulations in the cross direction, such that a “valley” in the undulation extends across the
material 20 in the cross direction. Thus, the resulting laminated material 20 can extend in
all directions in an x/y plane. .

The laminated material 20 of this embodiment is breathable to water vapor
because the machine direction stretching of the film 22 causes voids to form around the
calcjum carbonate pnrtiglqs. When measured using INDA Test Method 1ST-70.4-99 (the
“Mocon"” test), the pre-stretched laminate 20 has a water vapor transmission ratc (WVTR)
of greater than 1000 grams/m?-24 hours, and often greater than 2000 grams/m 124 hours. Yet
both the film 22 and laminate 20 arc substantially impermeable to liquid water.

In another embodiment of the invention, the film 22 can be a single-layer

* cross-direction extendible film rather than the inelastic, striated film of the previous
" embodiment. In this embodiment, the film 22 can be made from an extendible polymer. The
extendible polymer permits the film 22 (along with the necked nonwoven web 24) to extend
in the cross direction.

15
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The extendible film 22 can include a single microporous or inherently
breathable core layer, or one or more skin layers in addition to the core layer, as described
in the previous embodiment. As in the inelastic, striated film, the extendible microporous
film also includes a filler component extruded within a polymer, but in this embodiment the
polymer is extendible. The filler component described in the previous embodiment is
suitable for use in this embodiment as well.

“The extendible polymer used in this embodiment can be formed from any
extendible film-forming thermoplastic polymer. Examples of suitable polymers include
without limitation certain flexible polyolefins, for example propylene-based polymers having
both atactic and isotactic propylene groups in the main polypropylene chain. Flexible
polyolefins (FPO's) arc sold by the Rexene Corporation. Also included arc heterophasic
propylene-ethylene copolymers sold as “catalloys” by the Himont Corporation. Heterophasic
polymers are reactor blends formed by adding different levels of propylene and ethylene at
different stages in the reactor. Heterophasic polymers typically include about 10-90% by
weight of a first polymer segment A, about 10-90% by weight of a second polymer segment
B, and 0-20% by weight of a third polymer segment C. Polymer segment A is at least about
80% crystalline and includes about 90-100% by weight propylene, as 2 homopolymer or
random copolymer with up to 10% by weight ethylene. Polymer scgment B is lcss than
- about 50% crystalline, and includes about 30-70% by weight propylene randomly
copolymerized with about 30-70% by weight ethylene. Optional polymer segment C
contains about 80-100% by weight ethylene and 0-20% of randomly copolymerized
propyiene.

Other extendible polymers include very low density polyethylene (VLDPE),
which is an ethylenc-alpha olefin copolymer having a density less than 0.900 grams/cm®,
preferably about 0.870-0.890 grims/cm’. Preferred VLDPE's are single-site catalyzed.

. . Other extendible polymers include random propylene-alpha olefin copolymers containing

more than 10% by weight of a C, or C,-C,; comonomer, preferably about 15-85% by weight
of the comonomer, with ethylene being a preferred comonomer.

The extendible polymer should be of a type and amount that cauges the
film 22 to have cross-directional extendibility of at least about 25% of an initial, unstretched
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width when a stretching force is applied. When the stretching force is relaxed, the film 22 * -

should not by itself cause the laminste to retract by mare than 30% of the difference between
the stretched width and the initial, unstretched width. Any further retraction of a laminate
containing the film 22 may be caused by an clastomeric adhesive and/or elastomeric
component forming part of the laminate 20. Preferably, the film 22 should have cross-
directional extendibility of at least about 35% (e.g., 35-300%) of the initial width, more
preferably at least about 50% (e.g., 50-200%). The extendible polymer may be blended with
a non-extendible polymer so long as the film 22 has the needed extendibility. Preferred
polymers for the film 22 are single-site catalyzed ethylene copolymers and flexible
polyolefins (FPOs) as described above.

The polymer composition, filler content, filler particle size and degree of
stretching are factors which help determine the breathability and liquid barrier of the
extendible film 22 in the laminate 20. Generally, the extendible film 22 will be less than
about 50 microns thick, preferably less than about 30 microns thick, most preferably less

. than about 20 microns thick. The film 22 may be uniaxially stretched to about 1.1-7.0 times

its original length to cause breathability, preferably to about 1.5-6.0 times its original length, -

most.preferably to about 2.5-5.0 times its original length. The film 22 may alternatively be
biaxially stretched using conventional techniques familiar to persons skilled in the art.
Preferably, the film 22 is uniaxially stretched in its machine direction, and is laminated to
the nonwoven web 24 with the machine direction of the film 22 aligned with the machine
direction of the web 24, Stretching temperatures may range from about 38-150°C depending
on the specific polymers employed, and are preferably about 70-95°C, The breathable
extendible film 22 can be prepared by cast or blown film coextrusion of the layers, by
extrusion coating, or by.any conventional layering process.

The laminated material 20 of this embodiment includes the extendible film 22
and a nonwoven web 24, bonded together and creped. The nonwoven web 24, necking of
the nonwoven web 24, bonding process, bonding materials, and creping process can suitably
be the same as in the previous embodiment. .

The resulting material 20 of this embodiment, therefore, includes a flat
nonwoven layer 24 laminated to a cross-direction extt_mdible film layer 22, with both the
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nonwoven layer 24 and the film layer 22 together having undulations in the cross direction.
Thus, the resulting laminated material 20 can extend in all directions in an x/y plane.
In an alternative embodiment of the invention, the nonwoven web 24 can be
.creped prior to bonding the film layer 22 to the nonwoven layer 24 rather than creping the
Jaminated material 20. In this case, the film must algo be extendible in the machine direction.
When used to make an outer cover of an absorbent garment, portions of the
laminate 20 (i.e., corresponding to the front and back waist regions in a pant-like garment)
may be extended by 30-200% in the cross direction. The cross-directiona!l stretching causes
" the necked nonwoven web 24 to return toward its original, un-necked configuration, and
causes the film 22 to extend in the cross direction by 30-200% (to 130-300%) of its initial
width. The laminate 20 can be readily extended in the cross direction, by hand, because the
film 22 is made from an extendible polymer composition.

In general, the laminated material 20 of the invention can suitably be extended
by about 30 to 200% in the cross direction, more suitably by about 40 to 170%, most suitably
by about 50 to 150%. Similarly, the creping of the laminate 20 enables tlie laminated
material 20 of the invention to be extended by about 30 to 200% in the machine direction,
more suitably by about 40 to 170%, most suitably by about 50 to 150%.

The extendible film 22 and laminate 20 of this embodiment have variable
breathability to water vapor, as measured by INDA Test Method IST-70.4-99. Before the
laminate 20 is stretched in the cross direction, it typically has a WVTR of less than
1000 grams/m?-24 hours. Following a 25% stretch in the cross direction, the portions of the
laminate affected by the stretch typically have a much higher WVTR, of at lcast
4,000 grama/m?-24 hours. Whether or not stretched in the cross direction, the film 22 and
laminate 20 are substantially impermeable to liquid water.

Regardless of whether the EOC laminate 20 is made using an inelastic,

. striated film or an extendible film, the film 22 may retract by 2-30% of its stretched length
in the machine direction, after being bonded to the nonwoven web 24. This retraction may
cause the web 24 to have a three-dimensional surface topography characterized by loops or
pillows. In each EOC laminate 20, the breathable film 22 has a thickness in a range of about
0.2 to 4.0 mil. :
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As mentioned, the resulting laminate 20 of the invention has low retractive
force, The term “low retractive force” refers to retractive forces that are not strong enough
to retract the laminate more than about 30% from an extension of about 30% to about 200%.

To achieve greater retractive force in the laminate 20 than is provided by the
creping adhesive, an elastomeric component can alternatively be attached to either the film
layer 22 or the nonwoven layer 24 or between the film layer 22 and the nonwoven layer 24.
The elastomeric component can be in the form of, for example, films, fibers, or scrims of
polyurcthane, polyetherester, polyetheramide, or styrene-isoprene-styrene block copolymers.
The elastomeric component can be applied in a pattern, such as in rows or columms, such that
the laminate 20 can have high retractive force in one direction and little or no retractive force
in another direction. Any of these ¢lastomeric components can be bonded to the laminate 20
using conventional means, including adhesive bonding, thermal bonding, or ultrasonic
bonding.

EXAMPLES

Two samples of the present invention were prepared, along with two control

samples. A first sample (“Inelastic 50/50") included an inelastic, striated film, namely a 20-.

inch breathable stretch-thermal laminate available under the trade designation XP-188S5, -

containing a filler, such as calcium carbonate, that was stretched 3.6 times in the machine

direction to make it microporous and breathable, and adhesively bonded to a 0.4 osy wire- -

weave polypropylene spunbond using H2525A adhesive, resulting in 3 gsm add-on. The
unwind speed was 50 feet per minute (FPM), while the lamination speed was 184 FPM. The
entire laminate was then stretched 1.12 times in the machine direction that caused the
laminate to neck to 65% of its original width. The resulting total film draw in the laminate
was four. The machine direction stretching caused the spunbond to narrow which forced the
film attached to the spunbond to form machine-direction striated rugosities. This laminate
was then creped using a drum temperature of 240 degrees. Fahrenheit with A-Flob 15 creping
adhesive, available from Air Products and Chemicals, Inc., of Allentown, Pennsylvania. The
take-off speed from the creping drum was roughly one-half the speed of the drum (125 feet
per minute versus 225 feet per minute), The add-on rate of the creping adhesive was about
0.6%, but what actually ended up on the materiat was much less, closer to about 0.1% or less.

19
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A control sample (“Inclastic Control”) was the same as- the Inelastic 50/50 sample but
without the creping, thus the basis weight of the Inelastic 50/50 was approximately twice the
basis weight of the Inelastic Control.
A second sample (“Extendible 50/50") of cross-direction extendible,
breathable laminate was produced by adhesively laminating a necked spunbond web to a
cross-direction extendible film. The spunbond had been necked enough to give the laminate
the desired amount of cross-direction extendibility. The film was a polyolefin film that was
calcium carbonate filled and was stretched before lamination enough to give the laminate the
desired breathability.
Another control sample (“Extendible Control™) was roughly the same as the
Extendible 50/50 sample but without the creping, thus the basis weight of the Extendible
50/50 was approximately twice the basis weight of the Extendible Control. More
particularly, the Extendible Control was a commercially made 0.4 osy spunbond with a wire
_ weave thermal bonding pattern necked to about two-thirds of its original width and laminated
to a commercially produced breathable stretched film. The breathable stretched film was a
three-layer A-B-A cast film sold as Huntsman Type 1885, available from Huntsman
Packaging Corp., 199 Edison Drive, Washington, Georgia 30763. The film had a core layer
containing 42% by weight (69% by volume) Ziegler-Natta catalyzed lincar low density
polyethylene. The polycthylene had an octene comonomer, and a density of 0.918
grams/cm’. The core layer also contained 58% by weight (31% by-volume) of stearic acid-
coated calcium carbonate particles having a mean diameter of about 1 micron and a top cut
of 7 minrons: The film had two ekin layers, each containing a mixture of 50.4% by weight
ethylene vinyl acetate (28% by weight vinyl acetate content), 45.1% by weight of &
heterophasic combination of propylene-ethylene copolymers commercially known as
Montell KS-357P. catalloy, 4% by weight SUPER FLOSS diatomaceous earth made by
McCullough and Benton, and 0.5% by weight B-900 antioxidant made by Ciba Specialties
Company. The skin layers constituted about 3% of the total film thickness. The breathable
stretched film was prestretched four times before being laminated to the necked spunbond

uging about one gram per square meter of Findley 2525A styrene-isoprene-styrene based
adhesive, available from Ato-Findley Adhesives, Inc., of Wauwatosa, Wisconsin, U.S.A.
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All four samples were subjected to the following test:

Tensile Test: The tensile test measured strength and elongation or strain of
a fabric when subjected to unidirectional stress according to ASTM Standard Test D 5034-
95, as well as Federal Test Methods Standard No. 191A Method 5102-78.- This test

. measured the strength in pounds and percent stretch while elongating the sample until it

broke. Higher numbers indicate a stronger and/or more stretchable fabric, respectively. The
term “peak load” means the maximum load or force, expressed in pounds, required to
elongate a sample to break or rupture in a teasile test. The term “strain” or “percent stretch™
means the increase in length of a sample during a tensile test expressed as a percentage.
Values for peak load and strain at peak load were obtained using a width of fabric of 3 x 6
in. (76 x 152 mm), a 3 in. (76 mum) clamp width, a gauge length of 3 in. (76 mm), and a
constant rate of extension of 12 inches/min. (305 mm/min.), where the entire sample width
was gripped in the clamps. The specimen was clamped, for example, in an 1130 Instron,
available from the Instron Corporation, or a Thwing-Albert Model INTELLECT 1I available
from the Thwing-Albert Instrument Co., 10960 Dutton Rd., Philadelphia, Pennsylvania
19154, and the unit was zeroed, balanced and calibrated according to the standard procedure.

Material properties and results from the tensile test for the four samples are
shown in Table 1 below. Because the test samples, Inelastic 50/50 and Extendible 50/50,
have roughly twice the basis weight as the respective control samples due to creping, Table 2 -
shows the resuits from the tensile test normalized by the basis weights of the samples. The
difference in basis weight between the test samples and control samples affects the material
properties being tested in the CD and does not appreciably affect the material properties
being tested in the MD since the basis weight difference is caused by creping in the MD.

As can be seen in Tables 1 and 2, Inelastic 50/50 and Extendible 50/50 both
have a considerably low modulus in both the MD and the CD compared to the respective
control samples. The peak loed in the CD of both Inelastic 50/50 and Extendible 50/50 was
roughly equal to the respective control samples once normalized by the basis weight, as
shown in Table 2. However, the peak load in the MD of both Inelastic 50/50 and Extendible
50/50 was noticeably lower than the respective control samples in both Table 1 and Table
2. Comparing the normalized values, the peak strain in the CD of both Inelastic.50/50 and
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Extendible 50/50 was roughly twice as much as the peak strain in the CD of the control -
sarnples, as shown in Table 2. The peak strain in the MD of both Inelastic 50/50 and
Extendible 50/50 was noticcably higher than the peak strain in the MD of the respective
control samples in both Table 1 and Table 2. As can be seen in Table 1 and Table 2, the peak
strain was represented in terms of percent elongstion. The percent elongation was
determined by dividing the difference between the final length and the initial length by the
initial length, and multiplying the quotient by 100.

; Inelastic
} 50/50

| Extendible
0/50 I




1

WO 02051627 PCT/US01/48328

During the above tensile testing, individual force data points (measured in
grams) were taken at specified elongations in both the machine direction and the cross
direction and are shown below in Tables 3 and 4. Table 5 is normalized by the basis weights
of the samples and is in grams/gsm.

Table 3: Machine Direction Eléngntlon

Inelastic
3050

As can be seen in Table 3, the forces required to elongate the samples of the
present invention were considerably lower than those required to extend the controls.
Further, the controls broke at a much lower extension than the inventive samples, as also can
be seen in Table 1. -
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Table 4: Direction Elongation

% Elongation | Inelastic Inclagtic | Extendible | Extendible |
| oD ~50/50 Control s0/50 |
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As explained above, the difference in basis weights between the test samples
and the control samples affects the CD properties being tested. Therefore, the values in
Tabl-e4hnvobemnormalimdbyﬂlebui|w&ighlsofﬂw samples, listed in Table 1, and the
normalized values appear in Table 5. As can be scen in Table 5, the extendibility of the
inventive samples was not significantly changed due to the creping process.

It will be appreciated that details of the foregoing embodiments, given for
purposes of illustration, are not to be construed as limiting the scope of this invention.
Although only a few exemplary embodiments of this invention have been described in detail
above, those skilled in the art will readily appreciate that many modifications are possible
in the exemplary embodiments without materially departing from the riove! teachings and
advantages of this invention. Accordingly, all such modifications are intended to be included
within the scope of this invention, which is defined in the following claims and all
equivalents thereto. Further, it is recognized that many embodiments may be conceived that
do not achieve all of the advantages of some embodiments, particularly of the preferred
embodiments, yet the absence of a particular advantage shall not be construed to necessarily
mean that such an embodiment is outside the scope of the preaent invention.

Test Procedure For Water .
Vapor Transmission Rate (WVTR)

A suitable technique for determining the WVTR (water vapor transmission .

rate) value of a film or laminate material of the invention is the test procedure standardized
by INDA (Association of the Nonwoven Fabrics Industry), number IST-70.4-99, entitled
“STANDARD TEST METHOD FOR WATER VAPOR TRANSMISSION RATE
THROUGH NONWOVEN AND PLASTICFILM USING A GUARD FILM AND VAPOR
PRESSURE SENSOR" which is incorporated by reference herein. The INDA procedure
provides for the determination of WVTR, the permeance of the film to water vapor and, for
homogeneous materials, water vapor permeability coefficient.

The INDA test method is well known and will not be set forth in detail herein.
However, the test procedure is summarized as follows. A dry chamber is separated from a
wet chamber of known temperature and humidity by a permanent guard film and the sample
material to be tested. The purpose of the guard film is to define a definite air gap and to quiet
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or still the air in the air gap while the air gap is characterized. The dry chamber, guard film,
and the wet chamber make up a diffusion cell in which the test film is sealed. The sample
holder is known as the Permatran-W Model 100K manufactured by Mocon/Modern
Controls, Inc., Minneapolis, Mirmesota. A first test is made of the WVTR of the guard film
and the air gap between an evaporator assembly that gencrates 100% relative humidity.
Water vapor diffuses through the sir gap and the guard film and then mixes with a dry gas
flow which is proportional to water vapor concentration. A sensor gemerates a signal
proportional to the vapor content of the gas stream. The electrical signal is routed to a
computer for processing. The computer calculates the transmission rate of the air gap and
the guard film and stores the value for further use.

“The transmission rate of the guard film and air gap is stored in the computer
as CalC. The sample material is then sealed in the test cell. Again, water vapor diffuses
through the air gap to the guard film and the test material and then inixes with a dry gas flow
that sweeps the test material. Also, again, this mixture is carried to the vapor sensor. The
computer than calculates the transmission rate of the combinatioh of the air gap, the guard
film, and the test material. This information is then used to calciilate the transmission rate
at which moisture is trangmitted through the test material according to the equation:

TR st it TRt i, g, sirgsp™ TR ' g, sirgap

Calculations:

WVTR: The calculation of the WVTR uses the formula:

WVTR =Fp(T)RE/Ap(TXI-RH))

_ where: 3
F = The flow of water vapor in cc/min., :
. 'PadT) = The density of water in saturated air at temperature T,
RH = The relative humidity at specified locations in the cell,
A = The cross sectional area of the cell, and,

PadT) = The saturation vapor pressure of ‘water vapor at temperature T.
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WE CLAIM:

1. A laminated material extendible in a first direction and in a second
mutuaily perpendicular direction, comprising:

a film having striated rugosities in the first direction and undulations in the
second mutually perpendicular direction; and

a nonwoven web bonded to the film, the nonwoven web having undulations -
in the second mutually perpendicular direction.

2. The laminated material of Claim 1, wherein the film comprises an
inclastic film.

. 3 The laminated material of Claim 1, wherein the film comprises a
breathable, microporous film.

4, The laminated material of Claim 1, wherein the nonwoven web
comprises a spunbond web.,

5. The laminated material of Claim 1, wherein the nonwoven web is
adhesively bonded to the film.

6. The laminated material of Claim 1, wherein. the nonwoven web is
thermally bonded to the film.

7. A laminated material extendible in a first direction and in a second
mutually perpendicular direction, comprising:

a film having undulations in the second direction and extendibility in the
second direction; and

a nonwoven web bonded to the film, the-nonwoven web having undulations
in the second direction.
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8. The laminated material of Claim 7, wherein the film comprises an
extendible polymer that is extendible in the second direction.

9. The laminated material of Claim 7, wherein the nonwoven web
comprises a spunbond web.

10.  The laminated material of Claim 7, wherein the nonwoven web is
adhesively bonded to the film.

11.  The laminated material of Claim 7, wherein the- nonwoven web is
thermally bonded to the film. '

12. A laminated material extendible in a first direction and in a second
mutyally perpendicular direction, comprising: '

a film extendible in the second direction;

a nonwoven web neck-stretched in the first direction and creped in the first
direction; and

an adhesive bonding the film to the nonwoven web.

13.  The laminated material of Claim 12, wherein the film comprises a
breathable, microporous film. '

14.  The laminated material of Claim 12, wherein the film comprises an
inelastic film creped in the first direction arid having rugosities in the second direction.

15. The llmmated material of Claim 12, wherein the film compmes an
extendible polymer that is exﬁmdtble in the second direction.

16. The laminated material of Claim 12, wherein the first direction
comprises a machine direction and the second direction comprises a cross direction.’
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17.  The laminated material of Claim 12, wherein an elastomeric creping/\:‘)

adhesive is unevenly applied to at least one of the film and the nonwoven web.

18.  The laminated material of Claim 12, wherein a bond pattern is

unevenly applied to the nonwoven web.

19.  Thelaminated material of Claim 12, further compriging an elastomeric
film bonded to at least one of the extendible film and the nonwoven web.

20.  The laminated material of Claim 12, further comprising a plurality of
elastomeric fibers bonded to at least one of the extendible film and the nonwoven web.

21.  Thelaminated material of Claim 12, further comprising an elastomeric
foam bonded to at least one of the extendible film and the nonwoven web.

22.  Thelaminated material of Claim 12, further comprising an elastomeric
scrim bonded to at least one of the extendible film and the nonwoven web.

23.  The laminated material of Claim 12, wherein the laminated material
can be extended by about 30% to about 200% in the first direction.

24.  The laminated material of Claim 12, wherein the laminated material
can be extended by about 40% to about 170% in the first direction.

25.  The laminated material of Claim 12, wherein the laminated material
can be extended by about 50% to about 150% in the first direction.

26.  The laminated material of Claim 12, wherein the laminated material
can be extended by about 30% to about 200% in the second direction.
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27.  The laminated material of Claim 12, wherein the laminated material
can be extended by about 40% to about 170% in the second direction.

.28.  The laminated material of Claim 12, wherein the laminated material
can be extended by about 50% to about 150% in the second direction.

29.  An absorbent article outer cover comprising the laminated material
of Claim 12.

30. A laminated material extendible in a first direction and in-a second -
mutually pexpendicular direction, comprising:

an inelastic film creped in the-first direction and having.rugosities in the
second direction;

a nonwoven web neck-stretched in the first direction, creped in the first
direction, and laminated to the film; and - . :

an elastomeric creping adhesive applied to a surface of at least one of the film
and web.

31. The laminated material of Claim 30, wherein the film comprises a
breathable, microporous film. )

32.  The laminated material of Claim 30, wherein the elastomeric creping.
adhesive is applied unevenly to at least one of the film and the nonwoven web.

33.  The laminated material of Claim 30, wherein a bond pattern is
unevenly applied to the nonwoven web.

34.  Thelaminated material of Claim 30, further comprising an clastomeric
fiim bonded to at least one of the inelastic film and the nonwoven web.
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35.  The laminated material of Claim 30, further comprising a plurality of
elastomeric fibers bonded to at least one of the inelastic film and the nonwoven web.

36. Thelaminated material of Claim 30, further comprising an elastomeric
foam bondet_l to at least one of the inelastic film and the nonwoven web.

37.  Thelaminated material of Claim 36, further comprising an elastomeric

scrim bonded to at least one of the inelastic film and the nonwoven web.

38.  The laminated material of Claim 30, wherein the laminated material
can be extended by about 30% to about 200% in the first direction.

39. The laminated material of Claim 30, wherein the laminated material
can be extended by about,40% to about 170% in the first direction.

: 40.  The laminated material of Claim 30, wherein the laminated material
can be extended by about 50% to about 150% in the first direction..

41.  The laminated material of Claim 30, wherein the laminated material
can be extended by about 30% to about 200% in the second direction.

42.  The laminated material of Claim 30, wherein the laminated material
can be extended by sbout 40% to about 170% in the second direction.

43. The laminated material of Claim 30, wherein the laminated material
can be extended by about 50% to about 150% in fhe second direction.

44.  An sbsorbent article outer cover comprising the laminated rnaterial
of Claim 30.

31

35



WO 02051627 PCT/USD1/48328

45. A laminated material extendible and recoverable in a first direction
and in a second mutually perpendicular direction, comprising:
an inclastic film creped in the first direction and having rugosities in the
second direction;
2 nonwoven web neck-stretched in the first direction, creped in the first
direction, and laminated to the film; and
" an elastomeric component attached to at lcast one of the film and the web.

46.  The laminated material of Claim 45, wherein the film comprises a
breathsble, microporous film. ' '

47.  The laminated material of Claim 45, wherein an elastomeric creping
adhesive is unevenly applied to at least one of the film and the nonwoven web.

48. The laminated material of Claim 45, wherein a bond pattern is
unevenly applied to the nonwoven web.

49. The laminated material of Claim 45, wherein the elastomeric

component comprises an elastomeric film.

50. The: laminated material of Claim 45, wherein the clastomeric
component comprises a plurality of elastomeric fibers. -

51. The laminsted material of Claim 45, wherein the elastomeric
component comprises an elastomeric foam. )

52. The laminated material of Claim 45, wherein the elastomeric
component comprises an elastomeric scrim. )
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53. The laminated material of Claim 45, wherein the laminated material
can be extended by about 30% to about 200% in the first direction.

54.  The laminated material of Claim 45, wherein the laminated material
can be extended by about 40% to about 170% in the first direction. -

" 55. - The laminated material of Claim 45, wherein the laminated material
can be extended by about 50% to about 150% in the first direction.

56. The laminated material of Claim 45, wherein the laminated material
can be extended by about 30% to about 200% in the second direction. T

57. The laminated material of Claim 45, wherein the laminated material
can be extended by about 40% to about 170% in the second direction. '

58. The laminated material of Claim 45, wherein the laminated material
can be extended by about 50% to about 150% in the second direction.

59.  An absorbent article outer cover comprising the laminated material -

of Claim 45.
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Cholee of International Senrvhl wo or more Internations] Sesrching Axthorities are competant o corry owt the
international search, Hluuth? two-letier cods may be waed):

Request to use results of sariler search; refarencs to that search (| en earfier search has been carried out by or requested
Jrom the imernational Searching Authorily):
Date (day/month/yaar) Number Country (or regional Office)

Bax No. VI DECLARATIONS

RS e S VRO St rpi, st
O BoxNe.vmg) Declaration as to the identity of the imventor 3

B  BoxNo. vI(Hi) ?;l'?gl;lgm me:g:lun.llltﬂleinmnimﬂﬁﬁng . .
&  BaxNo. Vi Gii) mll:!;r:“: mﬁyﬁmm -:h:m 88 8t the iotemational fling 1

O BoxNo. vi(iv) B:m;nm:f olll‘lmm)‘p (only for the purposes of the designation of the

O BoxNe vim(y) Declarstion as to non-prejudicial disclosures or exceptions to lack of novelty 3

Form PCT/ROVI01 (Gurd sheet) (March 2001) ] Sex Notas 1o the request form



BoxNo.VIII () DECLARATION: ENTITLEMENT TO AFFLY FOR AND BE GRANTED A PATENT q {
The declaration must conform to the sandardiced wording provided for in Section 172: see Notey to Baxes Noz. VIL, VI () fo (V) (ix
peneral) and the specific Notes 1o Bax No. VII (8). [ this Bax iy mot nead, this sheet should not be incinded tn the request.

Declaration as to the spplicant’s entitiement, as at the internationa! filing date, to apply for and be granted a patent (Rules
4.17(ii) and 515d.1(a)(if)), in a case where the declaration under Rule 4.17(iv) is not sppropriste:

in relation to this i ional apolicat
KIMBERLY-CLARK WORLDWIDE, INC. is entitled to apply for and be granted a patent by virtue of the

an assignment from
Michael Tod MORMAN, 555 Kings Peak, Alpbaretts, Georgis 30022, United States of America

Lon M. EDELMAN, 10380 Sumnmer Creek Drive, Alpharetts, Georgia 30022, United States of

Roginald SMITH, 11250 Hembree Springs Drive, Roswell, Goorgia 30076, United States of America
to KIMBERLY-CLARK WORLDWIDE, INC., dated 05 March 2001.

This-declaration is made for the purposes of all designations.

m
] This deciaration is continued on the following sheet, “Continuation of Box No. VI (ii)".
Form PCT/ROV101 (decleration shest (If)) (March 2001) Sex Notes to the reguest form
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SheaNo. T

BoxNo. VII (iif) DECLARATION: ENTITLEMENT TO CLAIM PRIORITY

The declaresion must conform 10 the stendariizad wording provided for in Saction 213; ses Nostes to Bezeax Noz. VIIL, VI (D) %0 (%) (i
general) and the spacific Notex o Bax No. VIIT (). Jf thix Bax is not weed, thix shest shouid wot be tncluded i the request.

Declaration as 1o the applicent’s entitiement, as st the intcrnatiooal filing date, 1o cisim the pricity of the earier spplication
specified below, where the, spplicant is not the applicant who filed the carlier application or where the applicant’s name hes
changed since the filing of the carlier application (Rules 4.17(ii) and $1bis.1(a)ED):
h || ) bﬁ- I I. I ]- I-
KIMBERLY-CLARK WORLDWIDE, INC. is entitled to claim pricrity of earlier application

No. 09/749,141 filed in US on 27 December 2000 (27.12.00)
by virtue of the following:

an assignment from
Michael Tod MORMAN, 555 Kings Peak, Alpharetin, Geargia 30022, United States of America
Lon M. EDELMAN, 10380 Summer Creek Drive, Alpharetts, Georgia 30022, United States of
Reginald SMITH, 11250 Hembree Springs Drive, Roswell, Geargia 30076, United States of America
to KIMBERLY-CLARK WORLDWIDE, INC.,, dated 05 March 2001.

This declaration iy made for the purposes of all designations.

] This declaration is continued on the following sheet, “Continuation of Box No. VIII ()",

Form PCT/RO/101 (declaration sheet (7)) (Merch 2001) See Notes o the request form
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ShestNo. _B

Bax Ne. IX

CHECK LIST; LANGUAGE OF FILING

e s
T o Tolowing tsber of

sheets In paper forny:

M"ﬂl(ilﬂhdiﬂs : .

deacription (excluding

(b) sequence listi of description filc i
mmnrm "

() O only (under Sectian 801 (a)(ii))
(ii) O in sddition to being filed in

sequence listing pazt) : 2e
claims 7
abstract : 1
dmwiogs : 2
Sub-total mmmber of theets: a4
m?pﬂ
‘ﬂdhm

Total sumber of sheets a4

1. © fee calculation sheet
2. [ original separate power of sttormey
3. O original general power of uttomey
) 1
5. O statement explaining lack of signature
6. O priority document(s) identified in Box. No. V1 as

7. O] tremslation of internstional appliction into

®O

T T = P LT W

4. & copy of general power of attorney; reference number,

() :

9. anumalm;mmm.bhm(mdmﬂmyp
and number of carriers (diskette, CD-ROM, CD-R ar other )) :

of international sesrch
Rule Ilumly! nnulwltoflha

an O (m m rb)n) or (B)) mm“

form (under Section 801 (a)(ii ﬂleemorthe of lﬂmllundﬂ'.
Type and number of carriers (dixkente, (iin O Tnmﬁmlmmnbﬂleﬂmm
CR-Rom, CD-R or other) on which the  or copies with sequence listing part
sequance listing part ts contained (addirionl in left cohorm
copiex io be indicated uader ilem (i), in
right cobony): loﬂome(:zrm) . Certificate of Malling by Express Mail 1
Figure of the drlwlﬂl'pvllich 1 Language of filng of the Engilsh
Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt o anch fnallcaty che nuwd of the and the in wiich she ugh &1 ot plving the
#Ill‘ll. L %ug. Agent
1. Dsnte of actual receipt of the 2. Drawings:
I o L ! purported
3. Cormected date of actual receipt due to later but O received:
time ved papers or drawings
M|mmo:ﬂlpﬁm:ﬂmm
4 Dateof timely recsit of the required [ not received:
_onnuuonl I(2)
5. Intemational Searching Authority 6. Tranamittal of search de
(1ftwoormn:'ﬁm1)- ISA/ D mlm&eumde.ow layed
Date of receipt of the record copy For ional Bureau use only

by the Imemational Buresu:

Form PCT/RO/101 (Iast shect) (March 2001)
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' Thiy zhest is not part of and doss not count a3 & shest of the international application.

PCT

&q?

| Applicant

FEE CALCULATION SHEET
A ey Agnt's KCC-1130-PCT | Date, stamp of the receiving Office

KIMBERLY-CLARK WORLDWIDE, INC.

CALCULATION OF PRESCRIBED FEES
l. TRANSMITTALFEE . . . . .« o v o oo |s 240.00

2 SEARCHFEE . . .« v v vt vttt ee e e s 84600
International seerch to be carried qut by ISA/EP

{lf 'wo of mors Internativnal Searching Anthorisies are compeiant in relation to the imtarnstiona!
application, indicats the name of the Authority which iz chosen m carry out the internstioxal sasreh )

3. INTERNATIONAL FEE

Basic Fee
The internationgl application containe 44  sheetn.

=[]

14 x$ 900 =|s 12600 ]|
~Tomaiing theen  sodtonal amowt

Add amounts entered st bi and b2 and enter totl at B . .[S 508.00 m

Designation Fees
The international epplication containe 93 designationy.
6 x § 82.00 =|s 49200 [D]
W
0 w“q AIADLU Ignation

Add smounts entered st Bend Dand enter total a1 . . . . . . . . . . | s 1,000.00 ITI

(Apﬂk?.:{ommﬂm&h:mmmﬁm.ﬁm of Jlqurl:“ ‘e
Py et Sy 44 g g serpoefo oy 1

4. FEE FOR PRIORITY DOCUMENT (Yfapplicable) . . . . . . . . . . [$ 1500 Ip]

5. TOTALFEBSPAYABLE . . . .. . ... ... ..c'.... S 2,101.00
Add amounts entered at T, §, I and P, and enter total in the TOTAL box TOTAL

[C] The designation fees are not peid at this time.

The RO/ US

19-3550

MODE OF PAYMENT
O lmlnrnnon L) el.r:h") 0O benkdntt O coupoms
= eheque O e B other (specipy:

a postal money order
DEPOSIT ACCOUNT AUTHORIZATION (this mode of paymian: may aot be availsble a oil receiving Offices)

0
®
a

O revenucstamu

is hereby authorized to charge the wtal feey indicated above to ny deposit acoount.

(this check-bax may be marked only {f the conditions for deposit accounsy of the receiving Office so permis)
is bereby suthorized to charge any deficienty or credit sny overpsyment in the total fecs indicated above o
my deposit atcount.

authorized to the: fee for ion end ittal of the priority doc the
is bereby ofewwuy preparation snd tramttnittal 0 priority document to

11 December 2001
Dute (dawmonsh/year) L. Rauch, Reg. No. 40,924

Deporit Account No.
Form PCT/RO/101 (Annex) (Jamuary 2000) "Ses Nots 1o the fes caiculation sheet
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The demand must be filed direcily with the compeiant international Preliminary Examining Authority or, if two or more Autharities are competent, ?
the one chaven by the applicans. The fll name or two-letter code of that Authorily may be indicated by the appiicant on the line below;

PCT CHAPTE

DEMAND

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the international spplication specified below be the subject of
international preliminary examination accarding to the Patent Cooperation Treaty and
hereby elects all eligible States (except where otherwise indicated).

Date of receipt of DEMAND
Applicant’ t's file referenc
BoxNe.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 'T«?c:;ao-pc'r ¢
Internationsal application No. Iniernational filing date (dqvmonth/vear) | (Earliest) Priority date (daymonth/year)
PCT/US01/48328 11 December 2001 (11.12.01) 27 Decomber 2000 (27.12.00)
Title of invention - .

BIAXIALLY EXTENDIBLE MATERIAL

Box No. I APPLICANT(S)

Name and address: g’.—&-gﬁ ﬁr.—lﬁwﬂﬂm Telephone No.
[~ Facsimilc No.
ﬁ?EE':R“I‘.{-:"LAsRK WORLDWIDE, INC.
o e Stroet —
Neenah, Wisconsin 54956 Taleprintes No.
Unlted States of Amarica
Applican's registration No. with the Office
State fihat is, couniry) of nationality: State (that is. country) of residence:
us us

Name and address: (Famdly soms foliowwnd bt ghvew mome; for o legal enilty, full official devignarion. The addrers suxt inchede paxtal code snd nows of country,)

State (that is, country) of nationality: | State (that ir, coantry) of residence:

Name snd address; (Family name followed by gpiven aeme; for a legnl anilly, full official deviguasion. The adiress sugt invinds posial code and wewes of country.)

Stuze (that ir, country) of nationality: | State (that &, couniry) of residence:

O  Furtherapplieanss are indicated on a continuation sheet.
Form PCT/IPEA/401 (first sheet) {March 2001) See Notes to the demand form




International Application Na.
: . SheetNo._2 PCT/US01/48328

BoxNo.Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is = agent O common represcntative
snd & has been appointed earlier snd represents the applicant(s) also for international preliminary examination.
O is hereby appointed and any esrlier appointment of (an) agent({s)/common representative is hereby revolced.
0. . Beally for the before the . - . v in additi
‘I;‘hﬂeby:mmted.spm yﬁve procedure | . nternational Preliminary Examining Authority, in addition to
Name and acdress: '”:M‘Jﬁ'mﬂ‘““ The Telephone No.
847.490.1400
[Fecstntle N
o S o
Hoffman Eststes, Eilnols 60198 Teleprinter No.
United States of America
Agenls regstration No. With the Office |
(Please see continuation shest) Agenfs regisimation No. with the Office
Registration No. 40,924

Address for correspondenee: Mark this check-box where no agent or common representative is/has been appointed and the
O wpace above is used instead to indicate a special address to which correspondence should be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Staterment concerning smendments:*
1. The spplicant wishes the international preliminary examination to start ou the basis oft
the international application as originally filed

the description a8 originally filed
as amended under Article 34
the claims as originally filed

as amended under Article 19 (together with any accompanying statement)

s amended under Article 34
the dawings as originally filed
83 amended under Article 34
2 The applicant wighes any amendment to the claims under Article 19 to be considered a3 reversed,

Th icant wishes the start of tha intamationa! preliminary ination to be poatpaned untll the sxplration of
x zogmm: from the moﬂw: uniess the Intamational Preliml Examining Autharity recalves a copy of any
amendments made under 19 or a notice from the applicant that ha does not wish to make auch
{Rule.68.1{d)). (This check-box may be marked anly where the time imit under Arlicie 18 hes not yst axpired.)

* Mmmdﬂhuhmrhd.kﬂmﬂmﬂnﬂmlﬂﬁﬁmﬂmﬂmnmmmahhmm o By
3'4"-%‘ “h-;:dmﬂ?; international ??mrﬁ::“ y Examin A:rguny before t has bg'gmr? to draw Up & writisn apinion or the
rece u
intemational prellnnary axamination report, aa % ammd& P o
Lan un:?l:a :::r the purposes of international preliminary English

& which is the language in which the international application was filed.

a which is the language of a translation fumished for the purposes of intemnational search.

B2 which is the Ianguage of publication of the intemational application.

D3 which is the language of the translation (to be) fumnished for the purposes of international preliminary examination.

BoxNo.V ELECTION OF STATES

The applicant hereby elects all el States (that is, all Siates which have been designated and whick Llof the
Gxcioding e Iolowing Suatcs which the sppHicant wishes ot t tleck ene are bound by Chapier I of the PCT)

)00

Form PCT/IPEA/401 second sheet) (March 2001) See Nores to the demand form



SheetNo. 3
Continuntion of Box No. III AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOMNJN@

\

BENDEL, Michael J.
CHARLIER, Patricia A.
CONNELLY, Thomas J.
CROFT, Gregory E.
DEAN, Ralph H.
DUDKOWSKI, Alyssa A.
FIELDHACK, Randall W.
FLACK, Steven D.
GAGE, Thomas M.
GARRISON, Scott B.
HARPS, Joseph P.
HERRICK, Wililam D.
KAPPES, Kyle K.
KIRBY, John P., Jr.
KLEMBUS, Nancy M.
KYRIAKOU, Christos S.
LEACH, Nicholas N.
LETSON, Willlam W.
MIELKE Thomas J.
MILLER, Douglas L.
PARKER, Thomas M.
PUGLIESE, SebastianC,, Il
R BINSON, James B.
SIDOR, Karl V.

TULLEY, Douglas H.
WATSON, Sus C.
WILSON, Patrick C.
YEE, Paul Y.

SPECKMAN, Thomas W.
PAULEY, Douglas H.
PETERSEN, Maxwell J.
KINNE, Charles C.

.| KOTTiS, Nick C.
ERICKSON, Kevin D.
NORRIS, Roland W.
KRISCHKE, Eric T.
CROSBY, Margaret M.

Reg. No. 38,608
Reg. No. 38,840
Reg. No. 28,404
Reg. No. 27,542
Reg. No. 41,550
Reg. No. 40,588
Reg. No. 43,611
Reg. No. 40,608
Reg. No. 33,383
Reg. No. 39,198
Raeg. No. 28,854
Reg. No. 25,468
Reg. No. 34,348
Reg. No. 25,348
Reg. No. 40,051
Reg. No. 42,778
Reg. No. 31,776
Reg. No. 42,797
Reg. No. 31,399
Reg. No. 30,408
Reg. No. 42,083
Reg. No. 42,091
Reg. No. 34,812
Reg. No. 32,587
Reg. No. 34,743
Reg. No. 38,885
Reg. No. 31,893
Reg. No. 29,480

Reg. No. 22,817
Reg. No. 33,205
Reg. No. 32,772
Reg. No. 31,631
Reg. No. 31,874
Reg. No. 38,736
Reg. No, 32,788
Reg. No. 42,768
Reg. No. 40,968

Name and address  (Family names followed by given name; for a legal entity, full official designation.
The address must include postal code and name of country.)

all at the address of:

Kimberly-Clark Worldwide, Inc.
401 North Lake Street

Neenah, Wisconsin 54858
United States of America

all at the address of:

Pauley Petersen Kinne & Erickson
2800 West Higgins Road

Sulte 365 '

Hoffman Estates, lliincls 60195
United States of America

8

10}



Intermational Application No.

- . SheetNo. _4 PCT/US01/48328
Box No. VI CHECK LIST
The demand is accompanied by the fol elements, in the language referred to in E:mmmnguﬂmym y
Box No. IV, for the purposes of in pnlmunrymmmnum received not
1. translation of international application sheets O O
2. amendments under Article 34 shees a a
3, copy or.whuerequlredlemllhon) of sheets O m|
4 o e 9 )of sheets a |
5. letter sheews a O
6. Other (specify) sheets O O
The demiind in also sccompanied by the item(s) marked below:
l. [ feecalculation sheet 4. [] statement explaining lack of signature
2 (| original separate power of attorney 5. [0 sequence listing in computer readable form

3. [ original general power of sttomey 8. [0 other (3pecify):

4. = copy of general power of stiomey;
reference number, if any:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o each signature, indicats the name of the person signing and tha capacity in which the person sigas ({f such eapacily is not obvioas from recding the demand).

elanle I. Rauch, Ag‘enl

For Intemational Preliminary Examining Autharity use only

1. Date of actual receipt of DEMAND:

2, Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

5 [] The date of receipt of the demand is AFTER the expiration of 19 months ] The applicant has been
- from the priority date and item 4 or 5, below, does not spply. informed accordingly.

4 D The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtoe of
. Rule 80.5.

5, [[] Although the date of receipt of b demend is afterthe expirmtion of 19 months from the priorry date, the delay in
. arrival is EXCUSED pursunt to Rule 82,

For Interastional Bureau use only,

Demand received from IPEA on:

Form PCT/IPEA/401 (Last sheet) (March 2001) Sce notes to the demand form

10l



CHAPTERII

(65

PCT

FEE CALCULATION SHEET
Annex to the Demand
For Intemational Prefiminary Examining Authority use anly
International PCT/US01/48328
application No,

Applicant’s or agenty KCC-1130PCT
file reference

Applicant
KIMBERLY-CLARK WORLDWIDE, INC.
Calculation of prescribed foes
1. Preliminary examinationfee............c.cc0000. $ 750.60 P

2. Hendling fee (Applicants from certain Statas are
entitled to a reduction of 75% of the handling fee.
Where the applicant is (or oll applicants are) so en-
titled, the amoun! to bs entered at H is 25% of the

handiingfee) .............coiivicininnnans $ 148.00 H
3. Total of prescribe fees
Add the amounts entered at P and H
and enter total in the TOTAL box.................. $ 896.00
TOTAL
Mode of Payment
uthorization to deposit
D :momuwithth:l'ﬁ(mbehw) D cash
Bd  cheque . - D revenue stunps
D bank draft D other (specify):
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of paywent may not be available at all IPEAs)
IPEA/ _US
[J Auwhorization 1o charge the wial fees indicated above. Deposit Account No.: 19-3550
(This chech-bax may be marked only if the conditions for Due: 428 JUNM

uccounts or the IPEA so permi) Authorization
to charge any deficiency or credil any overpayment in

the tota fees indicated above. Name: Melanie |. Rauch, Agent

72

Porm PCT/IPEA/401 (Annex) (March 2001) See Notes to the foe calculation shest
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PATENT COOPERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
To:
MELANIE 1 RAUCH
PAULEY PETERSEN KINNE & ERICKSON PCT
2800 WEST HIGGINS ROAD, SUITE 365
HOFFMAN ESTATES, IL 60195 WRITTEN OPINION
(PCT Rule 66)
Dt of Malling
Applicant’s or agent's file reference REFLY DUE
whhin | montha/days from
KCC-1130-PCT the ahove dute of
Inernationa] application No. Intercational filing date (day/month/year) | Priority date (day/mondh/year)
PCT/US0L/48328 11 Docember 2001 (11.12.2001) 27 December 2000 (27.12

Intermationa] Patent Classification (IPC) or both mtioeal classification and IRC

IPC(7): B3ZB 3/30 and US C1.: 420/152
Applicant

KIMBERLY-CLARK WORLDWIDE, INC.

This written opinlen is the firm _(first, esc,) drawn by this International Preliminary Examining Authority.
This opinion contains indications relsting to the following lems:

1 X mass of e oplnion

o [ ] Prioriy

m [] of apinion with regard to noveky, inventive sicp and Indosrial spplicabliizy
v ] Lack of unity of invention

v E Reasoved siatement under Rule 66.2 (u)(ii) with regard to povelty, ioventive step or indusrial applicabllity;
clmations and explanations supporting such statement

VI [} Cortain docomnents cited
VO [ Cortain deficts In the mernationa) spplication
VIl [ ] Cerin obwervations on the tntemational spplicstion

The applicam Iy hereby Invited to reply to this opigion.
When? Sce the time limit Indicated ahove.
this-Authorio-to-grani-an-snissmias-See-rale-56rd{0x

How? By subumittlng & written reply, accompanied, where appropriste, by mmnendments, according to Rule 66.3.

For the form and the language of the smendments, see Rules 66.3 and 66.9.
Abo For an sdditiona] oppovtumity to sibmit amendments, see Rnle 66.4.
For the examiner's obligation tv consider smendments and/or argamants, see Rule 65.4 bir,
For an informal conmmustication with the examiner, soe Rule §6.6
I 0o reply iy fled, the interoations] prelimioary examination report will be: essgblished on the basis of dhia oplnion.
The fimal dute by which the international prelbminary
exsmination report must be established sccording to Rule 69.2 is: 27 April 2003 {27.04.2009)

Name and malling address of the IPEA/US

Cramslsiores of Feteoty and Trademarks / W

Bax PCT William P. Watkins I

Washingem, D.C. 20131 yé
Fucsimile No. (703)303-3230 Telepbone No. 703-308-0651

Form PCT/IPEA/408 (cover sheet)(July 1958)

\oY



Interrtiomal application No.
WRITTEN OPINION

PCT/USD1/48328

L Basis of the opinion

1. Wih regard o the slonents of the International applicatiow:*
hmmmmuamﬂyﬁu

pages 1-26 , 48 originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of

B3 e claim:
pages 27-33 , &8 originally filed
pages NONB , a5 amended (together with any statement) under Article 19
pages NONE » filed with the demand
pages NONE , filed with the letter of

E the drawings:
pages 1/2.212 , aa originally filed
pages NONE » filed with the demand
pages NONE , filed with the letter of

D the scquence listing part of the descripdon:

2. With regard to the language, lﬂﬂlﬂdﬂlﬂilmhdlbunmmhhlewﬁnmumdlhAMmu
Ianguage in which the International application was filed, unless otherwise indicated under this ltem,
These elements were avaliahle or furnished to this Authority in the following Isnguage which is:
D the language of a tranalation furnished for the purposes of international search (onder Rule23. 1(b)).
the language of publication of the imternational application (under Rule 48.3(b)).
the langnage of the tranglation furnished for the purposcs of internstionsl prelimminary examinstion(under Rules
55.2 and/or 53.3).
3, With regard to eny noeleotide and/or amino acid sequence disclosed in the international application, the wriiten
opinion was drawn on the basis of the sequence linting:
[C] contsined in the international spplication in printed form.
B filed together with the imternational application in computer readahle form.
furnished subscquently to this Authority in writtes foro.
L] furnished subsequently to this Authority in computer readable form.

The stuement thet the subsequently furnished written sequence listing does not go beyond the disclosure In the
international spplication as filed has been furnished.

[[] The statement that the information recorded in computer readsbie form is identical to the wrinen sequence Hating
has been furnished.

4. [_] The amendments have resulted In the cancellation of:
[7]  the deacription, pages NONE
] the claims, Nos. NONE
[[] thedrawings, sheemafis NONE

5. [] This oplnion bas been drwn as if (scme of) the amendmens had not been made, slnce they have been considered 1o go
beyoad the disclasure as filed, as indicated in the Supplemensal Box (Rule 70.2(c)).

* Replacesent sheers which have been fionished ro the receiving Office In responss 1o gn (nvitation under Aricle 14 are referved to in
this opinion ar “originally flied. "

Form PCT/IPEA/408 (Box 1) Quly 1998)

0
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International application No.
WRITTEN OPINION PCT/USOL/A3ZS

V. Ressoned statement under Rule 66.2(a)(H) with regard to noveity, lnventive step or industrial applicabliity;
citstions and explanstions supporting sach statement

1. STATEMENT
Novelty (N) Claima 1-%9 YES
Clalms NONE NO
Inventive Step (IS) Clalms NONE YES
Claims 1-59 NO
Industrial Applicability (1A) Clabma 1-39 YES
Claime NONE NO

2. CITATIONS AND EXPLANATIONS

Claims 1-44 lack an laventive mep under PCT Article 33(3) a8 being obvious over MORMAN et al, (WO 00/389913) In view of
BENSON et al. MORMAN ¢t al, (WO 00/389913) teaches a necked nog-woven with an inelastic layer with rugosities, which allow
cxtension In the necked directiop (abstract). BENSON et al. teaches the: woe of corrugations or creping in a direction perpendicoiar 10
the clangation direcrion af the oeched material in order t aliow extension in (e elangstion direction of & necied muterial (shatrace,
col.9, lineg 15-30). The instant Invention clabme & necked non-woven with an Inelastlc lsyer with rogosities with creping in the
direction of clongation (the direction of elongation being perpendicolar w the necking direction). [t would bave been cbvigus to one
of ordisary skl in the art o have creped the laminate of MORMAN (WO 00/389913) In order to allow for exiension in both axis
divections becanse of the teachings of BENSON et al. to crepe a necked Luminsie 1 allow for hi-directiom] extenslon.

Claims 43-39 lack xn irventive siep under PCT Asticie 33(3) a2 being obvicus over the prior art as spplisd in the immedinely

pamagraph and forther (o view of MORMON o al. (WO 0028911). MORMON e al. (WO 00/38911) ecaches a nocked
compoasite with an clastic lnyer to allow for ninmatic drawback after extension In 2 given direction (abstrect). The Instant invention
claims a ancieed crepod composite with an clastic Inyer. & would have been obvious @ one of ordipary aidll in the art o bave added
an elastic lxyer to the laminate of MORMAN et . (WO 00/38913) In view of BENSON &t al. in order to allow for amomatic
drawback becavse of the teachings of MORMON et o). (WO 00/38911).

Clabma 1-39 the criterin set ot Lo FCT Asticle 33(2), becmme the prior art docs mot teach or Girly suggest all of the claimed fizatures

in a singie reference. The base reference lacks a teaching of creping perpendiculsr 1o the cloggation to allow exieusion in the
clongatiom direction as moted shove.

Clalms 1-59 the criteria set our ln PCT Article 33(4), and dms have indostrial applicsbiliry because the subjert marer claimed can be
made of used Io bxlostry, The claimed articies have applications In ihe sanitary article field.

= NEW CITATIONS -remereeeeee

US 6,114,263 A (HENSON et al.) § SEPTEMRBER 2000, see the sbstract, col. 9, lines 13-30).
WO 00739913 A (MORMAN ez al.) 6 JULY 2000, see the shstract.

WO 0038911 A (MORMAN et ul.) 6 JULY 2000, nce the abstract.
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STABLE WEB HAVING ENHANCED
EXTENSIBILITY AND METHOD FOR
MAKING SAME

This spplicstion is a Contimuation of application Sex. No.
08/832,875, fllad Apc 4, 1997, now U.S. Pat. No, 5,914,084
which is hareby incorporated herein by reference,

FIELD QF THE INVENTION

‘Tho present fovention rolates to stablo mamciale baving
anhanced cxmomibility and a mechanical post-procosing
method for making the same. High extension mateials, pach
s nomwoven webs and film webs are particnlarly well suited
for vse in dispomable abmorbent articles such as dispem,
incontinence brisfa, training panis, fominine bygicne
garmanis, and the kike, a5 they aro abls to be med in portions
of the article where bigh extenaibility can aid in the article’s
fit 10 the body.

BACKGROUND OF THE INVENTION

Noowoven wels may be mamufactured ioto products and
componenis of products so inexpensively that the product
may be vieowed s disposahle afier only ane or & fow wen.
Mdnﬂwmdmmhﬂu
pants, wipes, ganmenis, incontinence brisfs, feminine
bygione garments and the like.

Neowoven wehs may be treaied 1o provide the ponwoven
web with cartain For example, US. Pat. No.
5,244,482 issuad 1o Hasseobochler, Jr. ot al. on Sep, 14, 1993
disclopea & method for teating » moowoven web whayein the
porwoven web is haaied ot an clovated temperaturs and
unixxially drewn 0 comolidate and siabilize the aonwoven
web. Such noerwoven weba are noted 1o extribit an incressed
elasticity afier procegying. Such icity increxse is rooog-
uized as boing cansed by the new “memory” instilled by the
huhunflhmmb For desiring

cobanced extenxibility rather than elasticity, such heating s
thereforo oot demirsble. Additinnally, such drawing and
setting of the nowwoven web by heating st an elevated
temperstire oflan causes fiber embritilament and (e ooo-
woven wib 10 axhibil jocreased gloss. For many applice-
tons imwolving akin cootact, e.g., such as in disper
mnh&.lﬂdﬁu-mmuyhﬂ-hldehﬁ
like propertiss of sofioess and noo-plastic, (low gloms)
sppoarance. Laatly, the i of beating the nom-
woven web 10 comsolidate and stabilirn the weh adds o the
camplexity and cost of the process,

US. Par. No. 4,981,747 imucd to Morman cn Jan. 1,
1991, discioses & “revemibly necked™ material It in anght
that tho unstsbilized necied material must be bekd under
high keosion oo the w-wound oll until such time w lhe
furthor heat aetting xiep is porfiormed to mabxlize the mate-
rial Soch 2 malerial will again suffer the deficits ooled
above with respect o prefomed skin conlact a; i
and will enbuacs the elastic properties of the material ruther
than the extonsibie behavior of the material

U.S. Pat. No. 5,226,992 immed to Morman oa Jul. 13,
1993, discloses & method of producing & composile elastic
necked-bondod material. A tepsioning force is applied to at
Joast onc neckable material, such as & nockable ponwoven
web, 0 neck or comsolidate the material. Instead of heating
the consclidated nogwoven web, this patent tsaches snper-
posing the lemsionod comsolidaied nowwoven web oo m
elasiic material and joining the tsnsioned consolidetsd non-
woven web 0 the elestic material while the teosiooed

2

joining the temioned corwolidaled noowoven web o the
elestic material while still in a tensioned condition, the
oowoven 'web is constrained to ils® necked dimemsion.
Such 2 procednrs does pot provide a moans for woducing &
sisbilixed extergihle web without the anachment of the
poowoven Web 10 su additional clastic hyer

It is an object of the present iovention to provide s
stabilived cxtensihie oeciked nozwowen wob, capeble of
being wound into stabls ralksock or fesiooned fom, mitable
for subsequent conversion or combining operatioos.

It is also ea cbject of the prosent invention to provide a
siahilized cxwonible necked nonwoven web, capable of very
high speed extepsion via mechanical sirxining means.

It is aleo an objoct of the presont inveation lo provide a
post-proceming method for producing & stabilhed exten-
aibla necked nogwoven web.

llllbnwpﬁdﬂnmmlhnbpwﬁl
puost-processing mathod for & stabilizd cxien-
sible nocled ooreoves web that doos not require beating of
the nccknble mamrial to clevated buhnu
the oxtensihls propecties rather than the elastic
mrlh-h-nnllymlborbnlmohh
nockeble noawoven web.

As used hevein, the term “slastic”, refers 1o awy material
which, spon epplication of a bissing form, is stichable,
that is, clongatable, to ot Joast shout 60 pereant (is, 10 &
strotched, biamd length which is at least sbout 160 percent
of its reloead vabissed length), and which, will recover at
Joast 55 porcont of s sicogation npon relesse of the
siretching, clongation force.

As used berein, (e term “extensible” rafers to any mate-
rial which, cpon spplication of a hiasing forcs, is steetchable,
M|h.ebupnbh,hul-nnhmwmwmt
muffering catmstrophric failere (i.0., 10 & siroiched, biased
kaogth which ia at losst sbout 160 percent of its relaxed
unbiased Iength), but does not recover more Lhan 55 percent
ﬁ:nhmmmnh-dhmm

As used berein, the torm “lighly exteomible™ reficew to any
material which, upon applicstion of a biming forwe, is
sizetchable, Ihtll,mmlllnllllllllmMﬂ
without fuilore (ie., 10 a sruiched,
biascd length which is at least sbowi 200 percemt of its
relaxed unbrissed leugth), bul doos not recover more than 55
parceat of is clongation upon reloase of thw sretching,
eloogation force,

As used beroin, the term “stabilized™ refers 1 2 material
of the prosent invantion which is capabls of baing stored in
s siable conditicn in any common or coaveaticmal web
sicrags manner without the need for further hoating or the
additiom of or joinder with other webs 1 subiline the
makrisl. Snch morags masgs would lociede for example,
low tsnsion ralls or fesiooued matarie]l in boxos,

As ueed bereip, (hs term “nonwoven web™, refers 10 8 web
that hax 8 stracture of iIndividual fibers or threads which are
imteriaid, but oot In sny mgolar repeating manner, Noo-
mnwd-llmhu,mlllpl.ﬁmudbylnlhlynf
procesees such s, for cample, meltblowing procesees,
spunbonding process, and bonded carded web procossos.

Aas vsed bherein, the tarm “sechked matarial®, refars to any
mhnﬂwhﬂh.bnnmﬂmnh-mdlun-
siog by applying s teosioning force in a directicn that is
perpendionlar to tho desired direction of neck-down.

As usnd bercin, (s term “neckable material®, refors 1o

consolidated nonwoven web is in a tansioned condition. By  any material which can be necked.
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As used berein, the term “percent neciziown®, mian 1o
the ratio determined by measuring the difference betwoon
the no-pecked dimersion und the siabilized nocked dimen-
sions of thw sackable matarial in (e direction of neciring,
and then dividing Lhat difference by the un-nocked dimen-
sion of the nockable material, then multiplyiog by 100.
As wed baruin, the Iym “composile elastic material”,
rofom 1o & material comprising an slastic member joined 1o
a stabilized cxinnsiblo pocied material. The clestic member
may be joined 1o the siabilized extensible nocked matarial st
intermgitient points or mey be contimously bonded dwercia.
The joining s scoomplished while the clastic member and
hdﬂ-dmdhuﬁdmmﬂmh;mmd
jon. The chastic material ip almtic in »
dumgmﬂypnlhllnlhdimdﬂhnﬂf
the stsbilized exiemsible neched makrial and msy be
stretched in thai direction © the breaking poim of ihe
siabilized cxtensible pocked malarial A composite elastic
mawzial may incinde maore than two layem.
As used berwin, the term “polymer”, geacrally inclodes,
bul is pol Limited o,

“surfaco-pathlength™
mesturement slong topographic srface of the material in
question [n & specified direction.

SUMMARY OF THE INVENTION

In sccordance with the present invention thero i provided
& method of prodecing a stabllized axtepsible necked oon-
woven web comprising the s of:
providing a ceckable noowoven web;
foading the neclable nonwoves web in & fimt direction;
mbjocting the nociabls nouwoven wob 10 incremental
stostching in a direction parpendicaler to the fiest direc-
tacn;

spplying a tensioning force 10 the neciable nowwoven
web in & direction paralie] 10 the firsl direction 1o meck
the norwoven web in & direction perpendicular 1o the
jecting the necied noowoven web o mechanical sin-
bilieation to provide » siahitized extonsiblo necked
nogwovea web.

The stabilized extersiblo necked nogwoven web is easlly
oxtanded in a direction porpendicular to the find direction or
paralle] to the direction of packing. A prefiarred method for
mechasically stabilizing the necked noowovea wob com-
priscs subjecting the necled noawoven web to incremental
siroiching in a direction parsliel to the firt direction.

The method may sley coxnprise the additional step of
winding the stabilized extensible necked oouwoven web
ooto a lake-up roll or fesiooning the stabilized extensible
necknd nomwoven web inio box.

The method may also comprise the additional step of
joining the stabilized extensible nacied nomwerven web 0 an
olestic member to form & composite clastic material.

I 1he material is streschable it myy be necled by streich-
ing in a dimction geacrally perpendicular to the desiosd
direction of peck-down. The neckable material may be aoy

material that can bo pecked sufficiently al room temperture. first being wored

4
mmmmwmwm

matarial may alwo have arultiple layecs such s, for axample,
multiple spenbonded leyers and/or nultiple maliblown hy-
em or film Iayers. The neckabls material may be mady of
polymers meh ax for mample, polyolefine. Bsemplary poly-
olsfins include polypropylens, polyclllylﬂ- sthylenc
mmuﬂm blomds theroof. The
poclablo nonwoven wob may be a nonolastic nowoven web
such ss for exampie 2 nonelastic noowoven matsrisl

BRIEF DESCRIFTION OF THE DRAWINGS
‘Whils the specification conclndes with claims particolasty
painting ant and distincily clainring the subject matier wiich
is regarded s forming the present fovention, it is belisved
thas the invention will be betier understood from the fol-
lowing description which is taken in emjjunction with the
sccanpurying drewings in which like designations are wed
to designate snbatantially identical elements, and in which:
FIG. 1 is schavatic illustration of an exemplary process
for forming » peckad sogwoven web of the presest fven-
tion;

FI0. 2 is an enlamged perspective illustration of the
croms-machim direction web cnhapcement srrangsment;
FlG.S-lnmhlﬂmwaflh
n 4hm viow of an exxmplary neckable

G.4isa an aomwoven
mbhhﬁ’:muﬂuﬁq,
FI10. § is 2 plan viow of an emsmplary nacked norwoven
web;

FIG. 6 Is a plan viow of an cxamplary composiw slatic
material whils partlally stocichod,

FIG. 7 is a schematic liustration of another oxemplary
process fior forming & neclnd nonwoven 'web of the present
invention;

FIQ. 8 is & plan view of a spaced-span pattera of
embossments which is not suitshle for setting the necked
nogwoven web;

FIG. 9 ia » pln view of an embossment patiors of the
present invention which s suitahle for setting the necired
noowoven web; and

FIG. 10 ia a plan view of another embossment patisrn of
the present invention witich is suitable for setting the necked
noawoven web.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 1 theye is schumatically ifustrated u 10

m;uhmm-ﬁbhm
wab 12 is unwound from a supply roll 13 and travels in the
direction indicated by the arrows sssociated therewith, ie.,
in the machine direction or MD or it direction, == the
supply roll 13 rotaics in the direction indicated by the arows
amociated therewith. From the supply roll 13 the nockable
noxrwoven web 12 passes through the nip 14 formed by the
ﬂﬂ‘mﬂl mldnq mlem 15 and 16 of the crom-
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FIG. 2 i» sn enlupged pempective ilhmirstion of & pre-
ing opposed prosure
which at least
to one another The crom-

The toeth 18 wad 20 on milers 1S and 16, respectively,
cxiond in a direction substantislly parslial 0 the trevel
ﬁmdhnﬂhmwﬂanlm
suhetantially r to the width of the pecimhle
mwd:lz.ﬂm-.mllmdﬂuhdml

surface-pathlength of the norwoven web s meamred in the
CD direction ar perpendicular to the fieet direction increases.
As the nogwoven web 12 exits the croms-machios direction
wd:nhm:nmnIlTIhcm wob 12
incindes » phrality of The ngrsities 12
pmﬁhmwnwhhium-lrﬁu-
pathlcogth s compared o the surface-pathlength of the
stbatantially flal noowoven web 12 prior to extering the
com-machine direction web enhancement armangement 17.

As can be seen in FIG. 2., prior to catering the nip 14 of
the crom-mechine direction web enhancement arangament

groater than CD nrh:r.-pl dimension Z. CD
10% greater than CD m dimension Z, more

prcionbly at el sbout 20% grealer than (D surface-
m&mu-uz.ldmpinblynhllm
30% greater than CD surface-pathlength dimension Z. CD
surface-pathlength dimemsion Z' may be ss mmch as about
200% greater than dimension Z or more withaut subjecting
the noowoven wab o catastrophic failure. For example, the
pomwoven web 12 having & CD suface-pathlength dimen-
sion Z of 10 inches, may be sxpanded 50% to have a CD
surface-pathlength dimepsion Z' of 15 inches.

‘The method for the of the
ponwoven wab can be fourd in the Test Metbods ssction set
forth in sbsognent portions of the present spocification.

The incremenital streiching rollers 15 and 18 may include
any mumber of tosth and grooves as desired. In addition, the

6
cwved, sioesoldal, zig-zag, oic. The size and emomt of
of teeth and grooves oo incrementa] stretching
rollam 13 and 16 may be of any desired dimension.

From the cross-machine direction web enbancement
armangemant 17 the oeckable ponwoven web 13 pamses
through a nip 23 of the 5-roll arrangement 36 formed by the
stack rollas 28 and 39. The nociabls narwoves web 13
pasaes through the nip 25 of the S-roll armngement 26 in &
reverse-S path as indicatad by the rotation direction amows
emociated with the stack rollers 28 and 30. From ths S-roll
armngemenl 26 e oeckable oowoven wob 12 pames
through the nip 32 formed by the incrementsl sireiching
mﬂunﬂndl‘dbmdlmnldﬁﬂmhum
ment 38. Becanse the linear speed of the rollem
of the S-roll armngement 26 is controllod 10 bo logs then the
periphenal linsar speed of the rollers of the mechanical
12 i tamioned betwesn the S-mil
nip X2 of the incysmental wiwiching milars 34 wd 3§ of 1he
mecharical sishilization umangoment 3. By adjusting the
differencs in the sposds of the rollors, the oackabie son-
woven web 12 iy inmsioned 50 that it necls s desired amonpt
and is maintained in such a tensioned, necloed condition. The
mechanical stahilivation srmngement 38 provides a stabi-
lized pecied nogwoven web which may be jolned 1o other
materials,

As the porwoven 'wob 12 is tsnsioned botwean the S-roll
amngement 36 spd Lbe nip 32 of the incremental streiching
roliors 34 snd 36 1sosion is appliod o the nocksble non-
woven web in » diroction panlle] 1 the it direction or
pandiial to the mackine or MD direction. The (sasioniog of
ths norwoven web 11 in a direction paraiiel to the fist
direction causew the zonwoven web to peck in & direction
perpendicular to the fint direction or in a direction parslls]
o the CD or cress-machine direction.

Entering the $-roll arrangement 26, the nosrwoven web 11
has 2 CD surfaco-pathlength dimension Z'. When lensioned
botween the S-mll arrangemeni 26 and the nip X1 of the
mﬂmlﬂh“lndS‘dthm
stabilizstiony arrangement 38 the noowowven web 11 is
necied soch that i oow CD mrface-pathiength dimension
2" is Jesn than the CD dimeowion T, and
Mumumwamz.

dimension Z" is prefersbly lcas than
Ihllmdm thlength dimession Z, more
preferably lems than about 50% of CD
dimenion Z, and most prefarshly leas than ahoot 30% of
CD surface-pathlength dicension Z. For axampls, the non-
woven web 12 having & CD surface-pathlength dimension Z.
of 10 inchea, may be expanded 50% to have a CD surface-
pathiength dimension Z' of 15 inches, and then may be
neckod to bave & CD wrface-pathiongth dimengion Z” of 5
inches which is 50% of the CD susrface-pathlength dimen-
siem Z of 10 inches.

Other mathods of tensioning the neckshls mowoven web
13 may be osed such as, fior example, tenter frumes,

The neckable nonwoven web 11 may be extensible,
clastic, or nonelastic noowoven material. The necimble
pogwoven web 12 may waobh, a maliblown
web, or a bonded carded web. If tha neciable noawoves web
is a web of mehblown fibers, ii may incinde melthiown
microfibers. The neckable noowoven web 12 may be made
of fiber ymers such as, for essmple, polyolefios.
Exzemplary polyolefios include ons or more of

polypropylerm, polysthylenc, cthylens copalymers, propy-
copolymers.

testh and grooves may be nonlinear, such s for example,  lene copolymwrs, and butene



6,114,263

7

In amm embodiment of the presemt iovention, the neckabio
noowoven web 12 may be a pmitilayer material having, for
oxample, at Ioast one layer of & spunbonded web joined to
a1 loast ope layer of a malthlown web, s bonded carded web
or other suitsble material. Allcmnatively, the neckabla gon-
woven web 12 may bo & singls Iayer of material such ss, for
exampin, a spunbonded weh, a mehtbiown web, or & bonded
curded web,

‘The necksble noowoven web 12 may also be a composite
mabeyial made of & mixture of two or more different Aboms or
a mixture of fibers and particies. Such mintares may be
{ormed by adding fibers and/or particulusos 0 the gas stream
in which the melthlown fibers are carricd so that an intimae

ing of melthlown fibers and other

materiaks, occurs prior
1o collection of the melthlown fibers upon a coullecting
dovice ©0 form a cobherent web of mmdomly dispemed
melibiown fibers and other materials.

‘The nugwoven web of fibers should be joined by boading
to form & coberent wab structnre which is able to withetand

armgeement 38 shown in FIG. 3 comprises incremantal
stredchring rollers 34 and 34, The necioable noowoven web 12
passes through the nip 32 formed by incremanial streiching
roliecs M and 36 as the incremental streiching rollen rotste
mﬂldhuhmulnubnhmmdm
Uppermost incremyenial stretching mlkrﬂ comprises &
plunlity of wath 40 sad grooves 41 which
extond shout the entire circumficroncs of roller 34. Lowe-
most incremental streteching moller 35 comprines o ploralily
of teeth 41 and corresponding groowes 43 which extend
about the entire circurnfirence of roller 35, The teeth 40 on
roller 34 inlermesh with or engage the grooves €3 ou roller
36, whils the tecth 42 on roller 38 intermesh with or eugage
the grooves 41 on moller 34,

Ths testh 40 and € on ollas 34 and 36, respectivaly,
oxtend in a direction substantislly perpendicular to the flrst
direction of the peckashls norwoven web 12 or in a direction
sohstantially paralle] to the width of the neckable nomvoven
wob 12, That is, toeth 40 and 42 extend in a direction paralial
o ik cros-machine or CD direction. The incremental
strotching rollems 34 and 36 incramentally strotch ths necked
wob in & direction goocrally perpendicular to the necked
direction, i£., in a direction paralie] 10 the first direction,

iboreby siabilizing the necked narwoven web 12 much that
unmimmmniﬂmndmmnﬁumw&
incremwntal strotching rolisrs 34 and 36 and the tension on
the necked nomwoven web is relcased By stabilizing the
pecked noonwoven web, the pecked noowoven wob substan-
tially maintains its necked dimession without returning to its
precursar dimension,

Aler baing siabilived by passing throngh the incyernanis)
stratching rollcrs 34 and 36, the stabilised necked nonwoven
web 12 inciudes o phality of stabilizing embosaments 44,

eambossments 44 oxtend in a substantially linear
direction paraliel to one snother acrons the eatire width of

‘The incremenial stretching milen 34 ad 36 mey inclads
soy mumber of testh and grooves o provide the desired
sishilization in the aagwoven web. In addition, the tecth and

the teath and grooves may extond Al an angle
bllnmdn-dmbupuhlblyup-dhlblbmu
machine direction, as this type of incromental streiching
mﬂmqﬂhm#hwﬁmm
the purpose of the necking opention,

Referring mow 1o FIG. l.lﬂlrllnuﬂhm

be wound op an a take-up roll whils in i necied condition

web 12 may be featooped into & box wing eemveotional
festooning equipanent.

The shahilived necked nonwoven wob is casily extendod
in a direction paralle] to the direction of nacking. That i, the
sabllizad necked nomwoven web is essily extended or
slongated in the croms-machine direction. The mabilised
extenalble necked oogwoven web is clongatable npon appli-
cation of a bissing foree (0 at lnext sbout 60 percam without
suffering catastrophic failore, (i.e., o & streiched, bissed
length which is ot loamt about 160 percent of its relaxed
unbisssd longth). Preforably, the stabilized sxtapsible
necked aoawoven web is sloagatahls upon spplicaling of &
biasing force 1o at least sbout 100 percent without mffering
caimstrophic failare, (2., to a stretched, biasad length wiich
18 at Jeast sbout 200 porcont of its relaxed unbizsed length).
Becawse the stabilised extensibile neckied noowoven web is
cxisnaible and oot elastic, the stabilized cxtepmible necked
nonwgvea web doss pol recover muge than 55 parcent of ils
clongation upon release of the stretching, elongation foren,
apd prefershly po mare than 25 parcent of its elongation
upon release of the siretching, elongation flarcs.

The stabilized sxisgsible necind nogwoven web; is pref-
enbly clongatable to at least about 60 percemt and mare
peeferubly to st least sbout 100 percent or mare without
suffiring catestrophic failnre upon the application of a
relatively low biasing force. Being slongatable o ot Joast
sboni 60 percent and more preferably o ai least about 100

the siabilized pecked noowoven web 12. The slabilixing  percent or moce upon the spplication of & relatively low
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nl—'bhnﬁhdu-

catastrophic
l-ﬂnnnhu!ﬂ)mmpﬁdiynpmﬂnlmh-
cation of a bissing force of less than abown 200 grams, and
most prefiersbly upan the application of a biasing forcs of
Jema than about 100 grams.

which may be utilized in conjunction with the apparatus of
FIG. 1 are well known and, for purposes of clarity, have oot
been illustrated in the schemstic view of FIG. 1.

huﬂlbnmmmlnnﬂﬂnl.lhmmm

i
EE

?E
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i

angje to the enbossments 210 and 212. The embossments
212 end 214 may extend at any angle 10 one mother and 0
ths embossments 210

Abematively, the patiemed rollers may com-

V5

an anvil roller baving & smooih surface. Tiw risd wsrisces
on the pattern roller compress the necioed aoowoven web
against the anvil roller to provide the embosament paliern
abhown in FIGS. 9 and 10.

The stabilized extensible necked oonwoven web may later
bo joined 16 an clastic member 1o form & composits alastic
material. Proforubly, the stabilized extonsible necioed mats-
rial is joined with an clastic member while the almtic
mambar i in & suhetantially untensioned condition. The
stabilived extensthie necked noowoven web and the elastic
member may be joined 10 one another cliber intermitiently
or substantially conti along at least a portion of their
cocxtensive surfaces whils the elastic member is in ¢ither a
toasioned or an wpiensioned condition, The stabilized exion-
shls pecked noowoven web may be joined 1o an olastic
member afier having been removed from & woll, such s
take-up roll 50, or may be joined to an elastic member after
hvhghnnhnlﬁlhlynbpddhmm

md-muld-myhmdaﬁmnyuﬂlbh
clastic materisl. Generully, any muilsble elastomeric Gber
forming resine or blends containing the same may be utilized
fior the coswoven webs of elsstomeric fibers and any suit-
sbis elastomeric film forming resing or blends containing the
same may be utiliyed for (e elmtomesic Elms of the
fovention. For example, the elastic momber may be ap
chatemeric fim made from block copolymors baving the
penenal formula A-B-A' where A snd A’ are each a tharmo-
plastic polymer endblock which coniains a styrenic moiety
sach s a poly(vinyl arenc) and where B is an clasiomaric
polymer midhlock snch as & conjogated diens or & lower
alksne polymer. Other elssiomeric films which
may be usod 10 form the elastic sheet inchudes
clastomeric materials such as, for exsmpic, those availsble
nnder the trademark ESTANE from B.F. Goodrich &
Company, ide elasiomeric malerials such as, fior
exampls, lhose available under the trademark PFRAX from
the Rilsan Company, and polyesisr clastomeric materials
such ss, for example, thoss svailshile under the trade desig-
pition Hyurel from E. L DuPonl De Nemours & Company.

A polyokfin may alao be blended with the elssiomeric
polymer to improve the processability of the compositioa.
The polyolefin mnst be one which, when blended and
subjected o an appropriate combination of elovated prassure
and clovated tempemture condithons, is extrudable, in
bicaded firm, with the elastomeric polymer. Usstul blend-

ing palyclefin materials incinde, for polysthylene,
pnlmopyhn and polybutone, iocluding sibylens
mhnnplmh:m butans copoly-

'n- olastic member may alo be s preasure sensitive
alastomaric adhesive sheol. For axample, the elastic material
Mmthw.mm:mﬁhuﬁfyu
resin may be added to the extrudable elastomeric composi-
tloom desczibed sbove 1o provide an clastomeric sheel that
can act #s & pressure sonsitivo adhesive, .4, to bond 1he
slastomeric sheot 1o 2 tersicned, necleed nonelastic web. The
clastic sheet may also be a multilayer material that may
includs two or more individual coberent webs or fllam.
Additionally, the clastomeric sheet may be a omitilsyer
matarial in which one ar more of the layers contain & mixmre
of elastic and novalastic fibers or particles.

Othwr suitable elastomeric materials for nae as the claatic
member incinds “live” syuthetic or naturel rubber incindiog
beat shrinkable elasomeric films, formed clastomeric acrim,

compression
mnmmhﬂqnpmdnndnrhﬂld elagtomeric foams, or the ke, In an especially profumed
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1
embodiment, 1he clastic member comprises 1 eladomeric
scrim gvailable from Conwed Plastics.

The wiation between the origine] dimensions of the
necimble nonwoven web 12 to its dimensions after icnsion-
ing or necking determines the approsimate linits of stretch
of the compomite clastic material Becumss the peciabls
nomwoven web is able iy atreich and rotem 1o its necked
dimension in directions much as, for mmpls, the machine
direction or cooss-maching direction, the composile clastic
material will be stretchabls in goocrally the same direction
as lbe necksbls noowoven web 12.

For example, with reference to FIGS. 4, 8, and 6, if it is
degired 10 prepare a composits elastic material stratchabls to
a 150% thnphm.l'ﬂhdnﬁbhmm

and not neossarily to acals fn FIG. 4 having
u witth *X” such ms, for example, 250 am, is tansioned so
that it necks down o a width “Y™ of sbout 100 cm. The
uecked nonwoven web shown in FIG. 4 is mechanically
siabilizad 1o provide a mabilized exjonsible oecked non-
woven wib. The stabibieed axtenwiblo pecked oogwoven
web is then joined to an elsstic member having & width of
spproximetely 100 an and which is at least stretchable to &
wikth of 250 cn. The resulting composite elestic material
shown schamaticaily and mnt nacestarily to scals in FIG. §
bas 8 widih “Y"™ of about 100 cm and is siraichable to al lexst
the original 250 cm width "X” of the neclmble material for
(1] ion of shoat 150%. As can bo meen from the
example, the slastic imit of the clatic member noeds anly
bo as great es the minimum desired clastic Limit of the
composiic elastic matarfal,

Rafexring now 1o FIG. 7, there is schematically illustrated
aoother process 100 for fonming a nsclood ponwoven web of
the prosent irveation.

Aneckable norwoven web 102 is ntoewound from s supply
roll 183 and travels in the direction imdicated by the arrows
smociated thergwith, i.e., in the machips o firsl direction, s
the supply roll 103 rotates in the direction indicated by the
srows amociziod tharewith. From the supply roll 103 the
oeciable nogwoven weob 102 passes through the nip 104
formed by the incremental sireiching rollers 165 axd 106 of
the cross-machine direction web enhancement arrangement
107. The croms-machioe direction web cnbepcomem
urangemeat 107 cmploys opposed pressure spplicators hav-

thros-timensional sucfaces

armagament
streiching mllers 105 and 186. A mom detailed descriplion
of the crom-machine direction web enhancement arrange-
mzm“ incrementa] siretching rollers is shown in
FIa. 2.

The meckzble nozwoven wab 1803 may be formed by
mmnmmndlu.hmnph.
kmown meltblowing processts or known spunbonding
processes, Al pessed directly through the mip 104 withont
fimt boing stored on 2 supply roll.

From the cross-machine direction web enhancoment

107 tho neckable notwoven web 102 passes
thraugh the nip 125 of the S-roll amangement 126 formed by
the stack rollcrs 128 wndd 130. The neciable noowoven web
102 passes through the pip 135 of the S-roll srrangsment 126
in a rovepse-S path as indicated by the rotation direction
the S-roll armngement 126, the neciable nogwoven web 102
pasaes through the pressure nip 145 formed by pressure
voller arrangament 140 comprised of pressure roliers 142

12
the S-roll srmgement 126 ia controlled 1 bo loss than e
pexipheral Lincar spood of the rolles of the pressare rall
armngemnent 140, the asckable nonwoven web 102 is ton-
sionad botween the S-nll 126 anx tho prossure

The sample © be moasured is cut and separated from
nanwoven web., An nostruined aamplc lsagth of one-half
inch is o be “gangs macied” i 1o thw “messured
edge” while ailached 1o the web, and then sccuruialy cut and
removed fram the web.

Messurement amples wro then mounted onto the long-
edge of a microscopic gles slide. The “measnred odges” i 0
extend slightly (spproximaiely 1 mem) outward from the
alide wdge. A thin layer of pressurc-scasilive adhosive is
applied to the glass face-edge to provide a muitsble sample
sppat mexma. For & sapmple having deop ragoaities it may
hmybpﬂymnﬂﬂ:mh(ﬂhlm
qmﬂamhu)bﬁdilmmwnndmmd
sample to the alide odge. This allows improved edge iden-
ification during image enalysis and svoids pomibls
::npld'_dpnﬁn.lhtnqninuﬂﬁmdm-

Images of each sample are o be obtained 4 "moasured
edge™ views Lalen with the support alide "edge oo™ using
mnbhmmmmof.ﬁmwﬂiy
and . Data is obtained using the following
mgmmlmm“)whomm
video-imags priom made with a Sooy Video printer Mavi-
graph mit, Video prints are image-scamned wizh & Hewlott
Puackard Scanlet TP scpuuer. Imags analysia is on & Macin-
wosh NG computsr utilizing the saftware NIH MAC Imagn
ml.ﬂ

Using this a calibration image mitially 1akem
oflyﬂubMdanhw InCTemant-marky
uhyﬂhalhumumdhmmm

prints am image-scagoed st 100 dpi (256-Jove] gray scale)
o a suitable Mac image-file fonzat Finally, cach image-

and 144, Becanac the peripberal linear speed of the rollemof  file (inciuding calibeation file) i analyzed utilixing Mac
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'While the test method described sbove is meefia) for many
of the wabs of the present invention it is recognived that the
fost methnd mey bave 1o be modified to accommodats some

While partienlar embodiments of the present invention
mmwwu—:mnmumimh

m clongatsblo norwoven web nacleed in a fire direction
which rocovers loss than about 55 percant of its slon-
gation npor reloass of an elongation forea applied to
said web i & direction pamallel 1o said first direction;
and

an clatic member joined to the slongatshle, necked
mwd:wlﬂhlhwﬁis'nlub-

moknsioned condition.

11hel-hhnﬂn|hufdumlmnudm

4. The elastic laminate of claim 1 whemsin the clmstic

member compriscs & pressure sensitive clastomeric adbe- 45
sive.

\
14 ™

4 The elmlic lappinuie of claim 1 wherein e clatic
mamber comprises an elastomerc scrim.

6. The clastic laminate of claim 1 wherein the elastic
member comprines a polyolkefin bieaded wilh an slastomeric

er.

7. The elmtic laminate of claim 1 whersin novwoven web
8 2 web aclected Fom the proup coowisting of a bonded
carded web of fibem, & web of spunbonded fibers, a web of
meliblewn fibem, and & muitilayer material incinding st loast
one of said webs,

8. The elastic; lanvinate of claim 7 whersin sid fbers
comprizs a polymer slscted [rom the group consialing of
polyolefios, polyesters, and polyamides.

9. An clastic laminaio comprising:

an incrementally siretched, elongatshle, nacked non-

woven webs and

an slmlic mtmber joined to the incremenially siretched,

alongetahle, pecked nonwoven web, the ooowoven
web and clestic mamber being joined whils the elastic
member i in & sbsiantially untensioned eondition.

10. The clastic lamimate of clsim 1 wherein the elmtic
mamber comprises an elastomeric film.

11. The clastic laminate of claim 18 wharein elasiomeric
film comprises a polymer sulected from the gronp consisting
of polyesters, polyurethmes and polyamides.

13. The elsstic laminse of claim 9 wharsin the elastic
momber conywises & pressuro scositive clasosperic adbe-
Kive.

13. The elastic lamingie of claim 9 whersin the elastic
member comprises an slastiomeric scrim.

14. The elastic laminatn of clxim 9 wherein the elastic
member coamprises a polyolefin blended with an slastomeric
polymer.

13. The clastic laminate of claim ® whersin noowoven
web i & web salacted from the growp consisting of & bonded
carded web of fibsms, & web of spunbonded fibers, 2 web of
meliblown fibem, and & multilayer material incinding st lopst
one of sxid webe,

16. The clastic laminate of claim 15 wherain said fibers
comprise & polymer sslected from the grovp comisting of
palyolefios, polyessers, and polyamides.
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NECKED LAMINATE OF NON-ELASTIC SHEET LAYERS
Fleld of the Invention

The present invention is directed 1o a necked Iaminate and a process for making
the laminate. The necked laminate Is formed from sheet layers of at least one non-elastic
neckable material laminated to at least one non-elastic fim defining a longitudinal and
transverse dimension wherein the laminate is extensible and retractable In at least one
dimension without significantly reducing the breathabllity and/or fiquid barrier properties of
the flm layer. This laminate extensibillty and retractablilty Is the result of striatad
rugostties In, for instance, the longltudinal dimension of the flim layer which enables the
necked laminate to have an amount of extensibliity and retractability in the transverse
dimension.

Backarount of the invention

Laminates of film and nonwoven web layers are known to be useful in personal
care absarbent articlas such as diapers, tralning pants, Incontinence garments, mattress
pads, wipers, feminine care products (e.g. saniiary napkins), in medical applications such
as surgical drapes and gowns, facemasks, and wound drasslr;gs and wraps, In articles of
clothing or portions thereof including Industrial workwear and lab coats, and the ike.

These laminates are made such that the article can be produced with relativety low
cost and are thus disposable after only one or a few uses. Much research and
development continuesa, however, to achieve “cloth-like® visual and tactile qualities In
these articles without saarificing breathabllity and low cost, while aiso providing an article
that is liquid-impermeable. In particular, one disadvantage of such articies s that the
laminate used to make the articla does not "give" like, for instance, a fabric made from
cotton, which due to its fiber and yam structure, has a natural ability to exiend and retract
These properties are necessary to aliow the article to conform to the user's body, thereby
feeling and appearing to be more “cloth-like®. One known solution to thia problam has
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been to incorporate elastomeric or elastic materials into the article. Unfortunsisly,
incorporation of such materials generally results In increased costs due to the more
expensive materials. If breathabliity Is sitained by stretching a fiiled film to form
micropores, there are problems assoclated with maintaining breathabllity of filied elastic
films since the recovery of the slastic material afier stretching gensrally closes or partially
closss the micropores which had been created for breathabiilty.

Herstofore, to provide laminates with transverse extensibility and retractability,
nonwoven web layers were necked (as defined below) prior to api:lylng an elastomeric
sheet made using an elastomeric polymer as described in, for instance, commonly
assigned U.S. Patent No. 5,338,545 to Morman. Necking of the nonwoven web allowed it
to extend in the transverse direction. Without the elastic aheet attached to the nonwoven
wab, however, the laminate would not have significant recovery force after the extenalon.

Prior art laminates made from non-elastic materials which were used as, for
example, walstband components in articles such as dlapers, have been made to be more
conformable by first etretching an elastic walstband, then attaching the laminate to the
stretched walstband such that when the walstband retracts, it draws In the laminate. A
problem with this design Is that the laminate is difficult to gather or bunch and the resuting
product has minimal extenalbliity and retractabliity. Such bunched laminates are also very
difficult to fabricate, have a cheap appearance and are uncomfortable when in contact with
the body.

The present invention avolds these and ather difficuities by providing an
inexpensive, necked laminate which achieves transverse exiensibliity and retractabllity
using non-elastic materials without compromising other properties such as breathablity,
liquid barrier proparties and strength.

Summary of the invention
The pregent invention Is directed to a necked iaminate and a process for making

the laminate. The necked laminate is formed from sheet layers of at laast one non-elastic
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neckable material laminatad to at leest one non-elastic film defining a longitudinal and
transvarse dimension wherein the laminate s extensible and retractable in at least one
dimension without aignificantly reducing the breathablilty and/ar iiquid barrler properties of
the fiim layer. This laminate extensiblity and retractability Is the result of striated
rugosities in, for instance, the longitudinal dimension of the fiim layer which enables the
necked laminata to have an amount of extensiblity and retractabliity in the transverse
dimension. A breathable laminate may be made by first partiaily stretching the non-alastic
fiim layer, attaching a non-elastic neckable layer to form a laminate and then stretching the
laminate to neck the iaminate and lengthen the film to Its desired fully stretched
configuration,

Briaf Description of the Diawings
Figure 1 Is a schamatic representation of an exemplary procass for forming the

transversely extansible and retractable necksd laminate of the present invention.

Figures 2 Is a top plan view of the laminate of the present Invention as It is being
necked showing the striated rugesities In the longitudinal dimension.

Figure 3 Is a perspective view of the process of Figure 1 showing the stretching of
the non-elastic film layer, attachment of the non-elastic neckable material and the necking
of the laminata.

Figure 4 Is a pariislly cut-away top plan view of an exemplary personal care
absorbant articla, In this case a dlaper, which may utfize the necked laminate according to
the present invantion.

Figure 5 Is a plan view of an exemplary medical arlicle, In this case a facemnask,
which may utiilze the necked laminate accarding to the present invention.

Figure 6 is a top plan view of an optical photo micrograph (High Resolution Digital
Image) of the non-glastic film layer side of a laminate of the present invention showing the
striated rugosities.

\
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Figure 6a is a top plan view of an optical photo micrograph of the enlarged section
of Figure 8 showing the variation and randomness of the striated rugositiesa.

Figurea 7, 8, and 9 are cross-sectional optical photo micrographs of the laminates
of the presant invention showing trapezoidal, pleated, and crenellated striations,
respectively.

Figure 10 Is an oblique view of an optical photo micrograph of a prior art laminate.

Figures 11a, 11b, 11¢, 12a, 12b and 12c¢ graphically illustrate load versua
extansion curves for various samplas.

Figures 14-15 graphically lllustrate entarged curves of load versus extension for
various samples.

Retalied Descrintion of the invention
The present invention is directad to a necked laminate and a process for making

the laminate. The necked laminate Is formed from sheet iayers of at laast one non-elastic
neckable material laminated to at laast one non-slastic flm defining a longltudinal and
transverse dimension, wherein the laminate s extenalble and retractable in at least one
dimension without significantly reducing the breathability and/or liquid barrier prapertles of
the film layer. This laminate extensibility and retraciabiiity is the resuit of siriated
fugosiies in, for instance, the longiiudinal dimension of the film layer which enable the
necked laminate to have an amount of extenalbllity and retractabllity in the transverse
dimansion. The nacked laminate ls made, for exampla, by first partially stretching the non-
slastic film layer, attaching a non-elastic neckable layer to the film layer to form a laminate,
and then stretching the laminate to neck the laminate and to camplete the
streiching/orlentation of the film layer to its desired fully stretched configuration. When a
laminate is "fully stretched” it exhiblts properties compiatsly sufficient for the intended
use, for example, breathabllity and tansile strength. As used heruin, the term "partially
stretched” means that the fitm and/or laminate Is not fully stretched.
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N
As used harein, the tarm "neck” or "neck stretch” interchangeably maans that the \
laminate Is drawn such that it is extended under conditions reducing lts width or ita \
transverse dimension by drawing and elongating to increase the length of the fabric. The

controlled drawing may take place under cool temperatures, room temperature or greater

temperatures and Is limited to an increass in overall dimension In the direction being

drawn up to the elongation required to break the laminate, which in most cases Is about

1.2 to 1.6 imes. When relaxed, the laminate does nat retract toward its original

longhtudinal dimension or extend to its original transverse dimenslon, but instead

- essentially mainiains its necked dimension. The necking procass typically involves

unwinding a sheet from a supply roll and passing It through a brake nip roll assembly
driven at a given linear speed. A take-up roll or nip, operating at a linear spesd highser
than the brake nip roll, drews the fabric and generatss the tension neaded to elongate and
neck the fabric. U.S. Patant No. 4,885,122 issued to Morman, and commonly assigned to
the assignee of the present Inventicn, discloaes a reversibly necked nonwoven material
which may be formed by necking the material, then heating the necked material, followsd
by cooling and Is incorporated herein by reference In its entirety. The heating of the
necked matarial causes additional crystallization of tha polymer giving i a partial haat set.

As used hereln, the tearm "neckable material or layer™ means any material which
can be nacked such as a nonwoven, woven, or knitted matarial. As used hareln, the tarm
"necked material” refers to any material which has been drewn In at least one dimension,
{e.g. lengthwise), reducing the tranaverse dimension, (a.g. width), auch that when tha
drawing force Is removed, the material can be pulled back to its original width, The necked
material has a higher basis weight per unit area than the un-necked material. Whaen the
neckad material Is pulled back to its original un-necked wiith, it should have about the
same basis weight as the un-necked material. This differs from stretching/orienting the
film layer, during which the film is thinned and the basls weight Is reduced.

The tarm “laminate” as used herein means a combination made up of at least two
sheet layers wherein at least one sheet layer is a film layer and at least one sheet layer Is



10

15

25

WO 0038913 PCT/US99/30729

a layer of neckable material. Also, the term “longitudinal direction™ or “LD" means the
length of a material in the direction in which the material is moving when it Is produced.
Tha "longitudinal dimension® therefore, Is the dimension of the longltudinal direction.
The term “transverse direction” or “TD" meeans the width of the material, l.e. a
direction generally perpendicular to the longitudinal direction. Likewise, the “transverse
dimension® therefore, Is the dimension of the fransverse direction.

Referring to Figure 1, there Is schematically llustrated an exemplary procese 10 for
forming the transversely extensible and retractable necked laminate 2 of the present
invention. For all of the figures, like reference numerais represent the sams or equivalent
structure or alement. A non-elastic film layer 12 is unwound from a first supply roll 18 and
fed inlo a stretching means 20 using guide rollers 26. Oncs in the stretching means 20,
the non-elastic fim layer 12 Is partlally streiched in a longltudinal direction by stretching
rollers 24 which sireich and thin the film layer 12. Such stretching usually occurs with Ettle
or no necking of the film layer. If the distance batween the rolis la too large, Ireversible
narmowing of the film layer occur. After partially stretching the film layer 12 and prior to
laminating to the neckable material 14, the tension of the film layer 12 Is only that which Is
sufficient to keep the layer from sagging. In other words, It ls not necessary to continue
stretching film layer 12 beiween the streiching means 20 and laminating means 30. A
non-elastic nackable material 14, ikewisa Is unwound from second supply roll 18 which
rotates in the direction of the arrows associated therewith. In an embodiment where
partial flim stratching I controlied to avold flim necking, matching the film width io tha
width of the neckable material is facllitated. It should be understood that the non-elastic
neckable material and/or flim layer may just as well be formed In-line rather than being
pre-made and unwound. Adhesive sprayer 34 applies adhesive io the surface of the
neckable material 14 which is then laminated to the film layer 12 using laminating means
30 (e.g. nip rolls). The laminate could also be formed by thermal point bonding, sonic
welding, paint bonding, or tha like. The thus formed laminate 2 Is then necked by a
necking means 22 (e.g. iake-up roll) which may be accomplished as shown In Figure 1

6
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whereln the surface speed Vg of laminating means 30 is iess than the surface speed V4 of
necking means 22, As used herein, to say that the laminate has been drawn 1X means
that surface speed Vg Is equal 1o surface speed V4. The “necking draw”, therefore, Is the
surfl-aoaspoedw divided by surface speed V. Further, the distance x batwean
laminating means 30 and necking meana 22, must be sufficient to allow for necking of the
laminate, such that the transverse dimension of the laminate Is less than that of the un-
necked laminata. As a general rule, the distance x should be at least two times the
tranaverse dimsnsion (width) of the laminate. Such necking provides striated rugosities In
the flilm and/or laminate resulting In franeverse extensibllity and retractabiiity to the necked
laminate 2 and mora "cloth-like" aesthetics (e.g. the necked laminate is softer than prior
art laminates and locks more like a woven material because of the striated rugosities).
Figure 3 Is essentially the same as Figure 1 axcapt that It is a perspective view showing
the nacking of the laminate.

it is known that stretching and arlenting a filied fiim layer causes micropores to
form In the film, but longltudinal strtated rugosities do not typicatly form in the film layer
when stretched. The film layer would instead bacome physically thinner and may narow
slightly. Further, to then attempt to eiongate the oriented filled film layer in the TD could
resutt in tearing when very little force Is applied, which Is Ikely due to tearing along the LD
microsiits which have formed from stretching and orienting the filled film layer. The
polymer used to make the fliim, the amount of fifler, and how much the fiim was totally
drown affects how much the flm can be TD extended before it spiits. By necking the
laminste, the non-elastic neckable material, which Is attached to the non-elastic film layer,
will neck and bring the non-elastic fiim layer with It, thereby forming the tongitudinal
strieted rugosities in the fiim which aliow the film layer 1o extend and retract in the TD
without adversely affecting the breathabiiity and/or barrier proparties of the film. In Figure
2, the striated rugosities 28 are shown figuratively In the iongitudinal direction LD of
laminate 2 which has been necked In the transverse direction TD. The un-necked
transverse dimension 32 is the dimension the laminate would have but for the necking.

7
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The double edged armmows Indicats the extensibility and retractability of the laminate in the
TD. As used herain, the tarm “striated rugosities”, refers to thin, narmow grooved, or
channeled wrinkles In the non-elastic film iayer 12 of necked laminate . Referring to Figure
6, the striated rugosities can be shown generally at 28 in the surface of film layer 12° of
sample 8 (In the Examples below). Figure 8a is an enlarged view of Figure 8. As can be
seen In these figures, the striated rugositias have a variable and random pattem. Figures
7-8 are enlarged cross-sectional end views of the leminata 2 of Figure 6 at different points
along the saction showing the variable striations In film layer 12’ which Is attached to
neckable material 14'. Figure 7 generally shows a trapezoldal striation 40; Figure 8
generally shows pleats 42; while Figure 9 generally shows crencliated striations 44. As
used herein, the term “"creneliated" Is used as in crenellated molding which, according to
Webater's Third New Intemational Dictionary, unabridged, copyright 1988, is “a molding of
.. |an} Indented pattern common in medieval bulldings®. The striated rugosities actually
occur predominantly In the non-elastic film layer, but can be sean through the necked
material and give the entire laminate a more cloth-lke appearance. If one were to
delaminate the film layar from the neckable material efter necking, the film layer would
visually retain the siriated rugosities while the neckable material would not. The separated
film wouid extend and retract in the TD much like an accordion. A theory that may be
ascribed to this phenomena Is that the film aciually crystallizes and/or plastically deforms
to some degree when forming the striated rugoaities, thereby setting a "memoary” Into the
fitm which works to refract the laminate once it has been extended.

By the term “non-elastic®, what ls meant Is that the shest layers are made from
polymers that are generally considerad to be inelastic. In other words, use of such
inelastic polymers to form the sheet layers would result In sheet iayers which are not
elaslic. As used heraln, tha tarm "slastic® means any matarial which, upon application of
a blasing force, is stretchable, that s, elongatable, at least about 60 percent (Le..toa
stretched, biased length which Is at least about 160 percent of its relaxed unblased
length), and which will inmediatsiy recover at ieast 55 percent of its elongation upon
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releasa of the streiching, elongating force. By "immediately” what is meant Is that the
elastic material will behave, for instance, es a rubber band to recover as soon as the
elongating force Is removed. A hypothetical example would be a one {1) inch sample of a
material which Is elongatable to at least 1.60 Inches (4.08 cm) and which, upon being
elongated to 1.60 inches (4.06 cm) and released, wil Immediataly, |.e. within less than one
second, recover to a langth of not more than 1.27 inches (3.23 cm). Many elastic
materials may be elongated by much more than 60 percent, for example, $00 percent or
more, and many of these will recover to substantiafly thelr initial relaxed length, for
example, to within 105 percent of thelr initial relaxed length upon release of the stretching
force.

The terms "extensible and retractable” have been chosen to describe what the
laminate made of non-elastic shest layers of the present invention does upon application
and remaval of a blasing forcae. Those having skill In the art of elastic materials have
conventionally used the phraseclogy "stretch and recover” to describe what an elastic
material does upon application and removal of a blasing force as described above.

For purposes of the present invention, wherein the materials used to form the
sheet layers are not elastic, the terminology chosen to describa the phenomena exhibited
by the laminate upon applcation and removal of a blasing force is "axtensible and
retractable”. The laminates of the presant invention do not streich as far as that of a
highly elastic materiai, which can straetch in excess of 500%. In fact, the film portion of the
laminate does not actually streich; Instead, the striated rugosities are essentlally
tamporarily removed when a blasing force is applied in the transverse direction. If these
striated rugositias are not permanently removed by, for Instance, overextending the
laminate in the transverse dimension or heating the extended laminate to impart a “new”
memory, the laminate will eventually retract to close to its original dimension, Such a
property has heretofore been unknown In laminates made solsly from non-elastic
neckable and film materials.
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As used herein, the tarm "polymear” generally includes, but is not limited o,
homopolymars, copolymers, for example, block, graft, andom and aitemating copotymers,
{erpolymera, etc. and blends and modifications thereof. Such blends include blends of
inelastic polymers with elastic polymers as long as the elastic polymers are used In such a
quantity and composition that the use of these would not render the polymaeric fiim elastic.
Unless otherwise specifically limited, the term "polymer™ shall include all possbble
geometrical configurations of the moleculs. These configurations include, but are not
limitad to, isotactic, syndiotactic and random symmefries.

The non-alastic film layer 12 can be made from elther cast or blown film
equipment, can be coextruded and can be embossed If so desired. The flim layer may be
made from any sultable non-alastic polymer composition.

Such polymers include but are not limited o non-elastic extrudable polymers such
as polyolefin or a blend of polyolefina, nylon, polyester and ethylene vinyl aicohol. Mora
particularly, useful polyolefins include polypropylene and polyethylensa. Other useful
polymers include those described in U.S. Patent No. 4,777,073 to Sheth, assigned to
Exxon Chemical Patents Inc., such as a copolymer of polypropylens and low denaity
polyethylene or linear low density polyethylene.

Other useful polymers inciude those referred to as single site catalyzed polymers
such as “metaliocene" polymers produced according o a metallocana process and which
have limited elastic properties. The term "metaliocene-catalyzed polymers® as used
hereln includes thoss polymer matarials that are produced by the polymerization of at
least sthylene using metallocenes or constreined geometry catalysts, a class of
organometaliic complexes, as catalysts. For axample, a common metallocene le
ferrocene, 8 complex of a matal between two cyclopeniadienyl (Cp) ligands. Metallocene
process catalysis include bis{n-butyicyclopentadienyijtitanium dichloride, bis{n-
butyicyclopentadianyl)zirconium dichloride, bis{cyclopentadienyl)scandium chiloride,
bis{indenyl)zirconium dichioride, bls{(methylcyciopentadienyi)tianium dichlorkie,
bis{methylcyclopentadienyi)zirconium dichioride, cobaltocens, cyclopentadienyititanium
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trichloride, ferrocene, hafnocens dichioride, isopropyi{cyciopentadienyt,-1-
flourenylzirconium dichloride, malybdocene dichiaride, nickelocene, niobocene dichloride,
ruthenoceane, titanocene dichioride, Zirconocene chioride hydride, Zirconocene dichiaride,
among others. A more exhaustive list of such compounds is included in U.S. Pgtent
5,374,606 to Rosen et al. and assigned to the Dow Chemical Campany. Such compounds
are also discussed in U.8. Patent 5,064,802 to Stevens et al. and also assigned to Dow.

Such metallocena polymers are avallable from Exacon Chemical Company of
Baytown, Texas under the trade name EXXPOL® for polypropylene based polymers and
EXACT® for polyethylene based polymers. Dow Chemical Company of Midland, Michigan
has polymers commercially available under the name ENGAGE®. Preferably, the
metallocene polymers are selected from copolymers of ethylene and 1-butene,
copolymers of athylene and 1-hexens, copolymer of ethylene and 1-octene and
combinations thereof. For a more detalfled description of the metallocene polymers and
the process for producing same which are useful in the present invention, see commonly
assigned U.S. Petent application Serlal Nos. 774,852 and 854,658 first flied on 27-
December-1906 In the names of Gwaltney et al., which is Incorporated herein by reference
in lta entirety. In general, the metallocene-darived ethylene-based polymars of the present
invention have a density of at least 0.800 g/ce.

The non-elastic fiim layer may be a multi-iayered film layer which may include a
core layer, or "B" layer, and one or more skin layers, or "A" layers, on elther skie or both
sides of the cora layer. When more than one skin layer is present, Is not a requirement
that the skin Inyers be the same, For instanca, there may ba an A layer and an A’ layer,
Any of the polymers discussad above are sultable for use as a core layer of a muiti-
layerad film. Any of the flllers disciosed herein are suitable for use in any film layer.

The skin layer will typically Include extrudable thermoplastic polymers and/or
addlitives which provide specialized properties to the non-elastic film layer. Thus, the skin
layer may be mada from polymers which provide such properties as antimicrobial, barrier,
water vapor transmission, adheslion and/or antiblocking properties. The polymers are thus

\
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chosen for the particular altributes desired. Examples of possibie polymers that may be
used alone or in combination Include homopolymers, copolymaers and blends of polyolefins
as well as sthylene vinyl acetate (EVA), sthylene ethyl acrylate (EEA), ethylene acrylic
acid (EAA), ethylene methyl acrylate (EMA), ethylene butyl acrylate (EBA), polyester
(PET). nylon (PA), ethylenae vinyl alcohol (EVOH), polystyrene (PS), polyurethane (PU),
and oleflnic thermoplastic elastomers which are multistep reactor products wherein an
amorphous ethylane propylene random copolymar is molecularly dispersed in a
pradominately semicrystalina high polypropylane monomanfiow ethylene monomer
continuous matrix. The skin layer can be formad of any semicrystalline or amorphous
polymer, Including one that Is elastic. Howaver, the ekin layer is generally a polyolefin
such as polysthylens, polypropylens, polybutylens or a ethylene-propylene copolymer, but
may also ba wholly or partly polyamide such as nylon, polyesater such as polyethylene
terephthalate, polyvinylidene fluoride, polyacrylate such as poly(methyl methacrylate)Xonly
in blends) and tha like, and blands thereof.

Tha nan-elastic fim layers of the prasent invention can be made from breathable
or non-breathable materiale. The non-elastic fiim layer may contaln such filers as
micropore developing fillers, s.g. calcium carbonate; opacifying agents, e.g. titanium
dioxide; and antiblock additives, e.g. dlatomaceous earth.

Flllers may be Incorporated for developing micropores during orientation of the
non-elastic film layer resulting in breathabie films. Once the pariicle-fited flim has been
formed, It Is then slther streiched or cruashad to create pathways through the film layer.
Generally, to qualify as being “breathable” for the present invertion, the resultant
laminate should have a water vapor transmission rate (WVTR) of at laast about 250
g/m2/24 hours as may be maasured by a test method as described beiow. Preferably, the
taminate will have a WVTR of at least about 1000 g/m2/24 hours.

As used herein, a "micropore developing filler" Is meant to include particulates
and other forms of materials which can be added to the polymer and which will not
chemically interfers with or adversaly affect the extruded film but are able to ba unKormly
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dispersed throughout the film layer. Generally, the micropore developing fillers will be in
particulate farm and usually will have somewhat of a epherical shape with average particie
sizes in the range of about 0.5 to about 8 microns. The non-elastic film layer will usually
contain at least about 20 volume percent, preferably about 20 to about 45 volume percent,
of micropore developing filler based upon the tota! volume of the film layer. Both organic
and inorganic micropore developing fillers are contemplated to be within the scope of the
present invention provided that they do not interfers with the fim formation process, the
breathabillty of the resultant non-elastic film layer, the liquid barrier properties of the film
layer or Its abliity to bond to another sheet layer.

Examples of micropore developing flllers include calcium carbonate (CaCO4),
various kinds of clay, silica (S§102), alumina, barium suffate, sodium carbonate, taic,
magnesium sulfate, titanium dloaxide, zeolites, aluminum sulfate, cellulose-type powders,
diatomaceous earth, magnesium sulfate, magneslum carbonate, barlum carbonate, kaalin,
mica, carbon, calcium oxide, magnesium oxide, aluminum hydraxide, pulp powder, wood
powder, cellulose derivative, polymer particies, chitin and chitin derivatives. The
micropore developing filler particles may optianally be coated with a fatty acid, such as
stearic acid, or a larger chain fatty acld than starch such as behenic acid, which may
facilitate the free flow of the particlas (In bulk) and their ease of dispersion Into the potymer
matrix. Silica-contalning fillers may also be present in an effective amount to provide
antiblocking properties.

The non-alastic neckable material of the present invantion is air-permeabls. Such
non-aelasiic neckable materials include nonwoven wabs, woven materials and knitted
materials. As used herein, the term "nonwoven fabric or web" means a web having a
structure of Individual fibers or threads which are Interlald, but not in an identifiable
manner as in a knitted fabric. Nonwoven fabrics or webs have been formed from many
processes, for example, bonded carded web procesees, meitblowing processes and
spunbongding procasses. The basis weight of nonwoven fabrics is usually expressed in
ounces of material per square yard {(osy) or grams per square meter (gam) and the fiber
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diameters useful are usually expressed in microns. (Note that to convert from osy o gem,
multiply osy by 33.81). The non-elastic neckable material of the present Invention has a
basls weight of 5 to 80 gam, preferably 10 to 80 gsm, mare preferably 20 to 60 gem.

Ths non-elastic neckable material is preferably formed from at least cne member
selected from fibers and filaments of inalastic polymers. Such polymers include
polyasters, for example, polysthylene terephthalate, polyolefins, for example, polyethylene
and polypropylane, polyamides, for axample, nylon 6 and nylon 88. These fibers or
filaments are used alone or in a mixture of two or more theraof.

Sultabie fibers for forming the neckable material 14 include natural and synthetic
fibers as well as bicomponent, multi-component, and shaped polymer fibers. A plurallty of
neckable materisis may also be used according to the present invention. Examples of
such materials can include, for example, spunbond/meltblown composiies and
spunbond/meitblown/spunbond composites such as are taught in Brock et al., U.S. Patent
No. 4,041,203 which is incorporated herein by refarence In its entirety. Neckable
materials may aiso be formed from “coform”™ as describad in commonly assigned U.S.
Patent No. 4,100,324 to Anderson et al.

As used heraln, the term "spunbondad fibers” refers to small diameter fibers
which are formed by extruding through one or more extruders attached to one ar more
banks made up of at least transfer piping and spinplates to produce molten thermoplastic
material as fllaments from a plurality of fine, usually circular, capiliaries in a spinneret with
the diameter of the extruded fllaments then being rapidly reduced as by, for example, in
Appel et al., U.S. Patent No. 4,340,563; Matsukl, et al., U.S. Patent No. 3,802,817;
Dorschner et al., U.S. Patent No. 3,602,818; Kinney, U.S. Patent Nos. 3,338,882 and
3,341,304; Hartman, U.S. Patent No. 3,502,763; and Dobo st al., U.S. Patent No.
3,542,615. Spunbond fibers are generally not iacky whan they are deposited onto a
collecting surface. Spunbond fibers are generally continuous and have average diameters
(from a sampie of at least 10) larger than 7 microns, more frequently, beiween about 10
and 40 microns. The resulting matt of fibers is then bonded to form a sirong neckable

14
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fabric. This bonding may ba performed by ultrasonic bonding, chemical bonding, adhesive
bonding, tharmal bonding, needle punching, hydroentangling and the like.

As used herein the term "meltblown fibers™ means fibers formed by extruding a
moiten thermoplastic matarial through a plurality of fine. usually circular, die capillaries as
motten threads or filaments into converging high velocity, usually hot, gas (e.g. air)
streams whld; atienuate the filaments of maolten thermoplastic material to reduce their
diameter, which may be to microfiber diameler. Thereafter, the meitblown fibers are
carried by the high velocity gas stream and are depositad on a collecting surface to form a
web of randomiy dispersaed meliblown fibers. Such a process is disciosed, for example, in
U.S. Patent 3,849,241 to Butin et al. Meltblown fibers are microfibers which may be
continuous or discontinuous, and are generally smaller than 20 microns in average
diameter.

As used hersin the tarm “microfibers® means small diameler fibers having an
everage diameter not greater than about 75 microns, for exampie, having an average
dlameter of from about 0.5 microns to about 50 microns, more particularly, about 2
microns to about 40 microns. Ancther frequently used expression of fiber diameter is
denier, which |s defined as grams per 8000 mstars cf a fiber and may be calculated es
fiber diameter (in microns) squared, mutipiied by the polymer density in gramay/cc,
multiplied by 0.00707. For the same polymer, a lower denier indicates a finer fiber and a
higher denler indicates a thicker or-heavier fiber. For example, the diameter of a
polypropylene fiber given as 15 microns may be converted to denler by squaring,
multiplying the result by 0.88 g/cc and muitiplying by 0.00707. Thus, a 15 micron
polypropylene fiber has a denler of about 1.42 (152 x 0.88 x 0.00707 = 1.415). Outside
the Unitad States the unit of measurement is more commonly the "tex", which Is defined
as he grams per kilometar of fiber. Tex may be calculated as denler/8.

Many polyolefins are available for fiber production according to the present
invention, for exampie, fiber forming polypropylenes indude Exxon Chemical Company's
Escorene® PD 3445 polypropylene and Himont Chemical Company's PF-304,
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Polyethylenes such as Dow Chemical's ASPUN® 8811A linear low density polysthylens,
2553 LLDPE and 25355 and 12350 high density polysthylene are also suitabie polymers.
The potyethylenes have meit flow rates of about 26, 40, 25 and 12, respectively. Many
other polyolefing are commercially avaiable.

The nonwoven web layer may be bonded to iImpart a discrete bond pattemn with a
prescribed bond surface area. This Is known as thermal point bonding. *Thermal point
bonding" involves passing a web of fibers to be bonded between a heated calender or
pattamaed roll and an anvil roll. The calender roll Is patterned so that the entire neckable
matarial Is not bonded across Its entire surface. In fact, this feature ia very Important for
necking of neckable matarials as described herein. if too much bord area is present on
the neckable material, it will break before it nacks. If there is not enough bond area, then
the neckable material will pull apart. Typically, the percent bonding area usefu in the
present invention ranges from around 5% to around 40% of the area of the neckable
material. Many pattems for calender rolls have been developed. As will be understood by
those skilled in the art, bond area percentagea are, of nacesslity, described In
approximations or rangas since bond pins are normally tapered and wear down over time.
As those skilled In the art will also recognize, references to "pins/in.2* and "bonds/in.2*
are somewhat interchangeable since the pins will create bonds in the substraie in
essentlally the same sizes and swface relationship as the pins on the roll. There are a
number of discreta bond pattems which may be usad. See, for example, Brock et al., U.S.
Patent No. 4,041,203. One example of a pattern has points and Is the Hansan Pennings
or "H&P" pattam with about 200 bonda/square inch as taught in U.S. Patent 3,855,046 to
Heansean and Pennings. The H&P pattern has square point or pin bonding areas wherain
sach pin may have a side dimension of 0.038 Inches (0.965 mm), for example, resulting in
a patiern having a bonded area of about 30%. Ancther typical point bonding pattern Is
the expanded Hansen and Pennings or "EHP* bond pattemn which produces a bond area
of about 15% to 18% which may have a squam pin having a side dimension of 0.037
inches (0.94 mm), for exampie, and a pin density of about 100 pins/in2. Ancther typical
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point bonding pattern designated 714" has aquare pin bonding areas wherein each pin
may have a side dimension of 0.023 inches, for axample, for a bond area of 15% to 20%
and about 270 pins/in2, Other common patiams inciude a *Ramisch™ diamond pattam
with repeating diamonds having a bond area of 8% to 14% and 52 pins/in.2, a HDD
pattermn, which comprises point bonds having about 460 pins/in.2 for a bond area of about
15% to about 23%, as well as a wire weave pattern looking as the name suggests, e.g.
like @ window screen and having a bond area of 15% to 20% and 302 bonds/in.2.
Ancther bond pattern for a spunbond facing web I a "S" weave pattern as described In
commonly assigned U.S. Patent No. 5,864,742 to McCormack et al. which is Incorporated
herein by referance In its entirety.

Laminating the flim layer to the neckable materlal o form the laminate of the
present invention may oceur by typical methods known In the art including adhesive
bonding, point bording, thermnal point bonding, and sonic welding. The use of inelastic
and/or elastic adhesives for the adhesive bonding is conternplated herein. As discussed
in more detall below, the use of an elastic adhesive has not been found to impact ease of
extansibiity. When the fiim layer and neckable material are bonded through tha use of
heat and/or prassure, laminating means 30 (Figura 1} such as laminating rollers may ba
used. The laminating rollars may be heated and point bonding may be used. The
iemperaiure at which the laminating rollere are heated depends on the propertiea of the
fitm and or neckable material but Is usually in the range of 200 - 275°F (83 - 135°C). The
laminating rollers may each be smooth or pattemed or one roll may be smooth while the
other roll is pattemed. Iif one of tha ralla is pattemned it will create a discrete bond pattem
with a prescribed bond surface area for the resullant nacked laminate 2.

Also contempiated by the present invention is the attachment of a second neckable
material, which may be simply unwound and laminated 1o the parilally stretched fiim, the
necked laminate, or the partially necked laminate as described above or formed directly in-
line of the process. Such three layer laminates are pariicularly useful in medical and
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Industrial protective garment applications. Simllarly, other film layers ar partially stretched
film layers may be combined.

As has been stated previously, the necked laminats 2 may be used In a wide
variety of applications, including personal caral absorbent articlss or garments such as
diapers, tralning pants, Incontinence devices and feminine hygiene products such as
sanitary napkins. Ths laminates resulting from the present invention are preferably more
conformabis to the body of the wearer resutting in better fit and comfort. An exemplary
article 80, a diaper, is shown In Figure 4. Referring to Figure 4, most such personal care
absorbent articles 80 inciude a liquid permeable top sheet or lner 82, a back aheet or
outercover 84 and an absorbent core 86 disposed between and contained by the top
sheet 82 and back sheet 84. Artides 80, such as diapers, may also include some type of
fastening means 88 such as adhesive fastening tapes or machanical hook and loop type
fasteners to maintain the garment in place on the wearer.

The necked laminate 2 may be used to form various portions of the article
including, but not limited to the back sheet 84. When using the necked laminate as back
sheet 84, it is usually advantageous to place the norwoven side facing out away from the
wearer. in addition, In such embodiments it may be possible to utlitze the nonwoven
portion of the necked laminate as the loop portion of the hook and loop combination of
fastening means 88.

As the necked laminate has TD extensibillty and retractability, the elastic
walstband 80 can be attached/incorporated In a non-stretched configuration during diaper
production, significantly eimplifying the converting process. The resulting walstband will
also stratch, recover, and seal around the baby's waist much better. Necked laminates of
the present invention are equally useful in articles usad In medical applications. Referring
to Figurs 5, the necked laminate 2 has been utilized to form an exemplary article useful in
medical applications, In this case a facemask 60.

Yet another exemplary article is a garment such as a lab coat or workwear, One
particularly bothersome aspect of use of the prior art non-elastic laminate s the lack of
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"give” as discussed above. This can be best understood in the context of bending a
laminate-clad elbow. If the prior art laminate was used to create the gamment, when the
albow bends, the matarial tightens around the elbow which may cause the material to tear
or at the very Jeast cause discomfort to the wearer. If the garment were 1o be made of a
necked laminate of the present invention, however, the material will "give® when the elbow
bends and afierwards tend to return {o lts prior form. The laminate would not recover with
a strong force but very gal;ﬂy so comfort could be maintained.

One advantage of using necked laminale 2 in such applications Is that the articlas
will be more "cloth-ike" in both appearance and feel. Additionally, the transversa
exiensibllity and retractabiilty will allow the article to more closely conform to the body of
the wearer.

The necked laminate of the present invention is able to maintaln properties such as
strength, hydrohead and breathabllity while getting Improvemsnis in "cloth-like”
characteristics such as conformability and transverse extensibiiity and retraciability. The
advantages and other charactaristics of the present invention are best lllustrated by the
following exampies.

Examples

Samples of the presant invention were prepared as described below. The samples
were then subjected to the following tests:

Tenslle Test: The tansile test measured strangth and elongation or strain of a
fabric when subjected to unidirectional stress according to ASTM Standard Test D 5034-
95, as well as Federal Test Methods Standard No. 181A Method 5102-78. This test
measured the strength in pounds and percent sireich while efongating the sample until it
broks. Higher numbers indicate a stronger and/or more stretchable fabric, respactively.
The tarm "paak load™ means the maximum load or force, exprassad in pounds, required
to elongate a sample to break or rupture in a tensile test. The term "strain” or "percent
stretch” means the Increase in length of a sample during a tensile tast expressed as a
percentage. Values for peak load and straln at peak load were obiained using a width of
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fabric of 3 x 8 In. (78 x 152 mm), a 3 in. (76 mm) clamp width, a gauge length of 3 in. (76
mm), and a consiant rate of extension of 12 inches/min, (305 mm/min.), where the sntire
sample width was gripped in the clamps. The spacimen was clamped, for example, in an
1130 Instron, avallabla from the Instron Corporation, or a Thwing-Albert Model
INTELLECT |l available from the Thwing-Albert Instrument Co., 10860 Dutton Rd.,
Philadeiphla, Pennsylvanla 19154, and the unlt was zeroed, balanced and callbrated
according to the standard procedura.

Breathabliity Tast: The water vapor transmission rate (WVTR) for the sample
malerials was calculated generally in accordance with the following test method In order to
measure the breathabillity of the samples. The test procedure establishes a means to
determine the normalized rate of water vapor transmission through solid and porous films,
nonwoven materials, and other materials whila under steady state conditions. Tha
material to be evaluated (s sealed to the top of a cup of water and placed in a
temperature-controllad anvironment. Evaporation of water in the cup resulls in a relatively
higher vapor pressura inside the cup than the vapor pressura of tha environment outside
of the cup. This difference in vapor pressure causes the vapor Insids tha cup to flow
through the test material to the outside of the cup. The rate of this fiow is dependent upon
the permeability of the tast material sealed to the top of the cup. The difference beiwasn
the beginning and ending cup weights is used to caiculate the water vapor transmission
raie.

In particular, circular samples measuring three inches In diameter werae cut from
each of the test materials and a contral which was a piecs of CELGARD® 2500 fiim from
Hoechst Celanese Corporation. CELGARD® 2500 fitm is a microporous polypropylene
film, The test dish was a 88-1 Vapometer cup distributed by Thwing-Albert Instrument
Company of Philadalphia, Pannsyivania. One hundred milliiters of water ware pourad into
each Vapometer cup and Individual samples of the test materials and control material
were placed across the open tops of the individual cups. A rubber gasket and metal ring
(fitted to the cup) ware placed over the sample and clamped using metal clamps. The
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sample test material and control material were exposed to room temperature over a 8.5
centimeter diameter circle, having an exposed area of approximately 33.17 square
centimeters. The cups were placad in an oven at about 38 “C (100"F), long enough for
the cups to reach tharmal equillbrium. The cups were removed from the oven, welghed,
and replaced in the oven. The oven was a constant temperature oven with external air
circulating through it to prevent water vapor accumulation Inside. A sultable forced alr
oven |s, for example, a Blus M Power-O-Matic 80 oven distributed by Biue M. Electric
Company of Blue Ispeak, llinois. After 24 hours, the cups were removed from the oven
and weighed again. The preliminary test water vapor iransmission rate values were
calculated with Equation (1) below:

(D APP MVT = (grams welight ioss over 24 hours) x 7571/24

expressed In g/m?/24 hours

Approximats maisture vapor transfer is designated by "APP MVT". Under the
predetermined set conditions of about 38 "C (100 °F) and amblent relative humidity, the
WVTR for the CELGARD® 2500 control has been defined to be 5000 grams per square
meter for 24 hours. Accordingly, the control sample was run with each test and the
preliminary test values wera comected to set conditions using Equation (I1) below:

() WVTR = (Test WVTR/control WVTR) x (5000 g/m</24 hours)

Hydrohead: A measure of the liquii barrier properties of a fabric Is the hydrohead
test The hydrohead test determines the helght of water (in centimetera) which the fabric
will support before a predetarmined amount of liquid passes through, usually 3 drops. A
fabric with a higher hydrohead reading has a greatar barrier to iiquid penetration than a
fabric with a lower hydrohead. The hydrohead test is performed according 1o Federal Test
Standard 191A, Method 5514 using a Textest FX-3000 Hydrostatic Head Tester avallable
from Marlo Industries, Inc., P.O. Box 1071, Concord, North Carolina. A circular head
having an inner circumference of 28 cm was used to clamp down the sample.

% Theoretical Extenstbliity: The % Theoretical Extensibility is the amount of
extensibility and retractability that can be expected for nacked laminates of the present

2
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invention, based upon how much the original width is reduced and assuming the original
Iaminate hes no inherent extensibllity. In the following equations, original width is the un-
necked width (transverse dimension) of the laminate, while necked width is the width of
the laminate after necking. % Theoretical Extensibllity can be determined as follows:

% Theoretical Extensibility = 100 X [(original width - necked width) + necked width]
which can be rewriltan as:

% Thearetical Extensibility = 100 X [(ariginal width - necked width) - 1]
The % of the original width that the laminats is necked can be reprasented by the following
equation:

% original width = 100 X (necked width + original width)
which can be rewritten as:

(orignal width + necked width) = 100 + % original width
Substituting this equation Into % Theoretical Extenalbllity above:

% Theoretical Extensibllity = 100 X [(100 + % original width) - 1]
80, for aach sample below, the original width was measurad, as was the neckad width,
and % Theoretical Extansibilty was calculated as shown beiow In Table 3.

Parmgnent Set: The permanent set test measures the degree of retractablility of &

material after being stretched 1o a specific length. Genersily, the greatsr the permanent
set value, the less retractable the sample is. Afler the laminate was produced and wound
onto a roll, indelible ink was used to mark a 2 In. (5.08 cm) wide strip of maiarial in the
traneverse dimension. After the laminate was unwound, a sample area 3 in. (7.62 cm)
(LD) x 4.5 in. {11.43 cm) (TD) was cut out of the laminate to include the marked-off area.
Each sample was placed between two 3 in. (7.62 cm) wide jaws. The Jaws were
separated a distance of 2 in. (5.08.cm) apart and the Jaws were clamped on the marks that
were previously made on the material. The samples were then slongated a specified
amount, 80% or 1.8 in. (4.57 cm), and allowed 1o retract. The elongation was mou.tled
when the force during retraction reached 25 grams. The permanent set was calculated as
follows:
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Permanent set = distance batween the jaws when the resistance of the laminate N
equaled 25 graims gorcq - inltial length = x (in.) - 2 {In.) = x (cm) - 5.08 (cm). \
Three repetitions were performed and the average value is representad in the
examples below,
Example 1
A necked laminate was prepared from a non-elastic flim layer and a non-elastic
nonwoven web layer. A 1.5 mil layer of blown flim made of 48% by weight (25 volume
percent) SUPERCOAT calcium carbonate as manufactured by English China Clay
America, inc. of Sylacauga, Alabama, 47% by weight (68 voiume parcent) linear low
density polyethylene {LLDPE) avallable under the trade designation DOWLEX NG3M7A
as manufactured by the Dow Chemical Company ("Dow”), 5% by weight (7 volume
percent) low density polysthylene (LDPE) available under the trade designation 8401 as
manufactured by Dow, and 2000 ppm antioxidant stablitzer available under the trade
designation B00 as manufactured by Ciba Specialties Company of Tarrytown, New York.
The film layer, made of the composition as described above, was pre-made and wound
onto a roll. To make this fiim layer highly breathable, it should be streiched over about 4X
(4 times its original length). The film layer was then unwound from a film unwind unit into
a conventional machine direction orfenter, such as that manufactured by the Marshall and
Williams Company, where it was partially stratchad as shown in Tabie 1 below (stretching
draw} in the machine direction to form a partially stretched, breathable flim layer.
Likewise, & 0.4 osy basis weight standard polypropylene spunbond having a wirewsave
bond pattem, such as that available from the Kimberly-Clark Corporation of Dallas, Taxas,
was unwound and an adhesive of 3 gsm weight (at the application point) available as
H2525A from Alo-Findley of Wauwatosa, Wl was appiied to ons surface of the nonwoven
wab layer using an air assisted spraying device such as a meltblown device as described
in Butin et al., supra. Such devices are generally described in, for example, commonly
assigned U.S. Patent No. 4,949,688 to Heindel et al.; U.S. Patent No. 4,083,108 to Miller
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et al., assigned to Nordson Corporation; and U.S. Patent No. 5,728,210 to Allen et al.,
assigned 10 JEM Laboratories, inc.

The adhasive side of the nanwoven wab layer was then laminated 1o the partially
stretched fitm layer using laminating rollers at a pressure of 30 pli (5.4 kg/inear cm) of a
smooth reslllent (rubber coated) anvil roll on ons side and & smooth, unheated steel roll.

The laminate was then stretched in the longitudinal dimension and necked in the
transverse dimension by passing it through a stretch nip at a greater speed than the speed
of the laminating rollers (see Table 1 below - the Laminate Necking Draw column). The
necking draw caused confraction (necking) of the laminate In the transverse direction.
Tha laminaling rollers were spaced about 8 feet (2.4 m) from the atretch nip. "Total draw"
in Table 1 Is the necking draw multiplied by the stretching draw and was sufficient to
insune encugh orlantation or stretching of the flim iayer to make I highly breathable. The
thus formed transversely exisnsible and retractable necked laminate was then wound onto
a woll. Samples wene cul from the necked laminate and subjected to tests, the results of
which are reported below In Table 1. Samples C1 and C2 are comparative (bassiine)
examples wharein tha film layer was stretched as indicated, but the laminate was not
necked. Figure 10 shows an oblique image of a prior art laminate of Sample C1, wherein
the film layer 12 was fully stretched prior to Iamination to the neckable material 14 to form
the laminate, which was not subssquently necked, Sample 8 was a repeat of Sample 7.
"Peak strain” Is the strain at “peak load".
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Table 1

LD 7] O

Tota Fim Laminsts | WVTR Hydrohesd | Pesk | Peak | Pesk TO Poak

Sample Stretching | Neeking | om% Load
Draw mbar Stain | Losd | Btrain

Draw Draw M Ib. (kg)
% | b %

c1 |sox| sox 1.0X ey 511

210 353 35.7 (11.62) 822 (232)

2336 1008 8.18

c2 [sex| 3ex | 1ox (s | 265 | es4 [ 3035 2.79)
3 [asx| aex | tax [wos | a6 [ ess | | 1000 | 200
4 |a3x| aex 12x | ees | 4 | ena (gg) %50 1;}.};)
5§ |48x| asx 13X | 1474 383 852 g:ﬁ, 128.9 (:'4 ,4:)
] 5.0% a.ex 14X | 1213 454 85.8 ‘1‘.2, 197.8 &g
7 |sax| aex | tamx | - se3 | ams | 3200 [ s | 24
o |s2x| a3sex 145X | 1140 | 307 | s60 JSQ, 412 (;::g)

Sample 8 had the highest TD peak strain. In this iaminate, the flim layer has been
drewn a total of 5.0, which is typical drawing for such articles. The laminate has
edditionally bean necked by a 1.4X draw. The film layer of Sample C1 has aiso been
drawn a total of 5.0X, but the laminate has not been necked at all. Even though the film
layers have been drawn by the same amount, the exampie of the present invention,
Sample 8, has a much greater TD peak sirain than the comparative example, which is an
indication of the improvement of the transverse extensibility and retractabliity of the
present invention. Figures 11 and 12 graphically lllustrate load versus extansion curves
for samples C1 and 8, while Figures 14-15 graphically illustrate enlarged curves of load

versus extansion curves for these samples.
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Table 3 below representa nacked width In Inches (cm) as a function of percent

stretch and shows how readlly the necked laminates elongatad in the transverse direction

for each of the samples of Table 1. From the tensile strength test above, the force in
pounds (klilograms) was recarded below in Table 2 for each sample at 30%, 80%, 50%,
120%, 150%, and 180% fo break. The laminates which had been nacked to a narmower
width (Samples 5, 6, 8; Table #3 “Laminated Nacked Width® column) elongatad at a much
less force at the same % elongation than the control and to a much greater extent before
breaking. if the sample broks either on or before the parcent step change, it has been
designated as " -".

Table 2
Sampie 0% 0% 80% 120% 150% 180%
] 251 (1.14) | 421 (191) | 505 (229) --
— c2 318 (1.43) | 505 (2.20) | 6.02 (2.73) -
3 2.74 (1.24) | 4.88 (221) | 5.88 (2.67) -
4 "2.78 (120) | 480 (222) | 5.92 (2.69) --
5 1.30 (0.50) | 2.04 (1.29) | 441 (2.00) | 527 (2.39) -
6 0.80 (0.27) | 128 (0.50) | 2.13 (D.B7) | 322 (1.48) | 4.00 (1.88) | 4.73 (2.15)
7 151 (0.68) | 2.78 (1.26) | 4.18 (1.80) | 5.06 (2.30) | 5.38 (2.44) -
s 1.21 (0.55) | 2.33 (1.08) | 3.42 (1.55) | 3.89 (1.76) | 4.47 (2.03) -

Table 3 additionally shows the calculated % Theoretical Extensibliity as described
above for each of tha samples of Table 1.

Table 3
Sample Laminate Neckad Width | % Original Width | % Theorstical Extansibiifty |
In. (cm)
] 12378 (31.83) 100 0
c2 12 % (31.12) 09 1
3 11 % (2921) 03 15
4 10 34 (27.31) 87 15
8 B 34 (22.23) T T
8 7 % (10.05) 61 65
B 6 /8 (16.19) 51 o4
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The breathability was measured by WVTR for tha necked laminate when It was in
the TD exiended configuration, since this Is the configuration it would have when in usa as
for instance in a diaper. Three repetitions of Sampie 8 were axtanded 100% and 168%
and tested for WVTR. The resuits were as follows in Table 4. '

Table 4
Sampie 8 WVTR
o/mer24 he
Unatraiched (from Table 1 above) 1213
100% extended 38680
188% extended 4250

To better describe the TD extansibility of the film layer, for Sampies C1 and 6
above, the fiim layer was delaminated from the spunbond layer for a further test. Prior to
delamination, a length of 3 inches (7.82 cm) was marked on the flim side of the laminate

10 across the TD. The delamination was conductad by completsly Immersing and soeking
the laminate in denatured ethyl alcohol (ethanol) which soflened and partially dissoived
the adhesive bonding between the film layer and spunbond layer, such that the striated
rugosities of the fiim layer were not removed, damaged, or otherwise disioried. Once
delaminated, the film layer was tested in a tenshe tester as described above and the force

15  was measured when the flim layer hud been extended by 0.3 Inches (0.762 em) (10%
strain). The force required to extend Sample C1 (the average of thres repetitions) was
approximately 1000 grame per mil of the film layer thickness. The force required to extend
Sampie 8 (the average of three repstitions), on the other hand, was approximataly 80
grams per mil of the film layer thickness, which was the thickness determined with the

20 striated rugosities flattaned out.

Exampis2
Additional laminates were prepared as dascribed above, except that a non-elastic
adhesive was usad in some samples and that some samples were heatad while baing
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necked. The maodifications were made 10 evaluate the impact of: 1) using a non-elastic
adhesive as compared with the semi-elastic adhasive used above, and 2) heating the
laminate during the necking process. For each sample, the non-elastic film layer was
stretched to 4X its length prior to lamination to the spunbond layer. The laminates were
necked as indicated In Table 5 and tesisd for permanent set as described above. The
non-alastic adhesive used was Rextac 2730, avallable from Huntsman Polymers In
Odessa, TX. Further, the samples that were heated after nacking wers contacted with
heated rolls maintained at a temperature of about 170°F (76°C).

A 10 cm x 10 om (3.94 In. x 3.84 in.) sample was measirad while the laminate was
stifl wound on a roll. Since the materials were wound under tension and some degres of
relaxation tends to occur over time, the sampiles were re-measured after being cut from
the roll. Samples CO and C10 ame comparative (baseline) materials whersin the film was
stretched but the laminate was not necked.
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Table 5
Sample | Sample Sixe
Sarcie "'""::" Actusl | Adhesive | Heat Size Afer Bat
mp Necking D Typs Applisd | Meusured Raisxstion om (in.)
Draw cm {in.) om {in.) )
10x 10 10x10
co 1.1X 1.03X | Non-aiaslic No (3.04x3.04) | (3.84 x 3.94) "
10x10 10x 10
Ct0 1.1X 103X | Semielmstic | No | 304,304 | @o4x38e -
10x 10 10x 122 345
1" 143X 132X | Non-etestic No | psexdnd) | (.94x480) (1.38)
10210 98x118 2.6
12 14X 128X | Gombolastc [ No | 354y 304) | (378 x4.57) (143)
10x 10 8.5x 118 ae3
13 1.45% 13X | Sembelastic | No | agix304) | (374x485) (143)
10x10 10 % 10.5 as
" 1.8X 1.36X | Semiclastic | Yes [Bo4x3s4)| (3.04x4.13) {140}
10x10 10x 103 .88
15 1.45X 13X | Nonsiastic | Yoo | 3o n304)| (3.04x4.08) (1.44)
10x10 10x11.25 3.66
18 145X 1.3X | Non-alastic No (394x384) | (3.04x443) (144)

The haat set materials, Samples 14 and 15, malntained their ariginal dimensians
batter than the materials that were necked and not heat set, based on a comparison

between the sample size before and after cutting from the roll. Further, all of the

materials, regardiess of use of elastic or inelastic adhesive, exhibited a high degree of
permanent aet, indicating that the matariale retract upon release of a blasing force applied
in the transveras dimension. There was little difference between the permanent set of tha

laminates made with the semi-elastic adhesive and those made with the inelastic

adhesive, Indicating that the small amount of slastic adhesive used does not bear on the

overall extansibiiity and retractabiliity of the nonwoven web laminate.

»
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The samples were additionally tested for tenslle properties in the transverse
dimension (TD) and WVTR according to the test methods described above. The resulis

are summarized in Table 8.

Table 8
TD Load
sample | A58l | Adhesive | Host | moo% | TOPaax m: u"'m" tched
Draw Type | Appllad | Elongation | Strain %
Ib. (kg) o224 he
. (kg)
Non- 573 6.24
o | 1o [ o No @60) 62.5 @23) 1887
4.88 8.15
c10 | 103X | Elsstic No 220) 2.7 2718 212
Non- 0.0004 458
1 132% [ o No (0.041) 175 @on 1212
0.375 472
12 128X | Elastic No [.170) 201 214 1222
0.817 478
1 13X | Eastie No (0280) 212 @17 903
0418 3s7
14 136X | Etastc Yes 0.180) 182 .82) 1482
Non- 0375 3.37
18 13 | e Yos 0.470) 174 (1.83) 1400
Non- 0.190 452
T 1 | e No ©0.088) 17¢ @.05) N/A

When the samples were slongated 50%, the control (un-necked) materials, Samples
C9 and C10, exhibited a significantly higher load than the necked materials, Sample 11-
186, Indicating that a much greater force was needad to exiend the control samples in the

transverse dimenalon.
Having thus described the Invention in detail, it should be apparent that various

modifications can be made in the present invention without departing from the spirit and

scope of the following claims.



WO 00/30913 PCT/USISI0T29

We clalm:

1.

A necked laminate comprising:

a) at least one layer of a non-elastic neckable material;

b) at least one layer of a non-elastic film; and

c) a means of attaching sald non-elastic neckable material to sald non-elastic
film to form a laminate,

whereln said laminate Is necked in a first dimension and wherein sald film layer

has striated rugosities in a dimension perpendicular to sald first dimension.

The nacked laminate of clalm 1, wherein a biasing force applied to said first
dimension of said laminate will cause said laminate to extend, and release of the
blasing force will cause sald laminate to retract.

The necked laminate of claim 1, whereln said striated rugosities comprise
trapezoidal, crenellated, or pleated striations.

The necked laminate of claim 1, wherein asid means of attaching comprises point
bonding, thermal point bonding, adhesive bonding, or sonic walkding.

The nacked laminate of daim 4, whersin sald means of attaching is adhesive
bonding.

The necked laminate of claim 1, wherein sald firét dimensian Is defined by a

transverse dimension and sald perpendicular dimension is definad by a
longitudinal dimenston.
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10.

11.

12

13.

The nacked laminate of claim 1, whereln seld laminate is breathable.

The necked laminate of cialm 1, whersin said non-elastic naeckable material has a
basls weight of from about 0.3 osy (10 gsm) to about 2.7 osy (80 gem).

The necked laminate of claim 1, wherein sald neckable material or said non-elastic
film compriaas a polyolefin.

The necked laminate of claim 1 or 9, wherain said neckable material comprises a
spunbond nonwoven material,

A conformable laminate for uge In a garment comprising:

a) at least one layer of @ non-elastic neckable matorial;

b) at least one layer of a non-elastic fim; and

c) a means of attaching sald non-elastic neckable material to sald non-slastic
fim o form a laminate,

wherein sald laminate is necked In a first dimension and wherein said fiim |syer

has striated rugosities In a dimension perpendicular to sald first dimension, such

that a biasing force applied to said first dimansion of said laminats will cause sakd

laminate to extend and conform around the body of the wearer.

Tha conformable laminate of ciaim 11, wherein said striated rugosities comprise
trapezoidal, crenellated, or pleated striations.

The conformabla laminate of claim 11, wherein said means of attaching comprises
thermal point bonding, point bonding, adhesive bonding, or sonic welding.
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14,

15.

16.

17.

18.

18.

21.

The conformabie laminate of claim 13, wherein sald means of attaching is
adhesive bonding.

The conformable laminate of claim 11, wherein sald first dimension is defined by a
transverse dimension and said perpendicular dimension is defined by a

longltudinal dimanslon.

The conformable laminate of claim 11, wherein said non-elastic neckable malerial
has a basls weight of from about 0.3 osy {10 gsm) to about 2.7 osy (80 gam).

The conformable laminate of claim 11, whereln sald laminate Is breathable.

The conformable laminate of claim 11, wharein sald laminate forms at least a
portion of a parsonal care absorbent article.

The conformabie laminate of claim 11, 17 or 18, wherein aald laminate forms at
least a portion of an outer cover for a personal care absorbent article.

The conformable laminate of claim 11, wherein sald laminate forms at least a
portion of a protective garment.

The conformable laminate of dalm 11 or 20, wherein sald laminate forma at laast a
portion of a facamask.

The necked laminate of claim 11, wherein sald neckable material or said non-
olastic fitn comprisas a polyolefin.

3
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23.

The necked laminate of claim 11 or 22, wherein said neckable material comprises

a spunbond nonwoven material.

A method for making a nacked laminate comprising:

a) providing a non-elastic neckable material;

b) providing a non-elastic film layer;

c) attaching said non-plastic neckable material to said non-elastic film to form
a laminate; and

d) stretching sald laminate in a first dimension 1o neck sald laminate In a
dimension perpendicular to sald first dimension,

such that said striated rugoaities are formed in sald non-elastic film layer in said

perpendicular dimension.

The method of claim 24, further comprising partially stretching sald non-elastic film
layer prior to formation of the laminate 1o render sald film layer In the laminaie

breathable.

The method of claim 25, wharein said non-elastic film layer containg from about
20% to about 45% by voluma of filler.

The method of claim 25, whersin sald laminate has a WVTR of at least about 1000
©/m2/24 hours.

The method of claim 24, further comprising heating said laminate.

The method of clalm 24, wherein said step of attaching comprises adhesive
bonding, thermal point bonding, point bonding, or sonic welding.
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30. The method of dalm 28, whereln sald step of attaching is adhesive bonding. l

31. The necked laminate of claim 24, wherein sald laminate is streiched to about 1.2 to
abaout 1.6 times Hs original length.

32. A breathable, conformabie laminate for use in a garment, comprising:

a) at least one layer of a non-alastic neckable spunbond material having a
basis weight of from abaut 0.3 asy (10 gsm) to about 0.7 osy (24 gsm);

b) at least one layer of a non-elastic film containing from about 20% to about
45% by volume of filler; and

c) a means of attaching said non-alastic neckable spunbond material to sald
non-elastic flm to form a laminate with a WVTR of at least about 1000
g/me/24 hr,

wherein sald laminate is neckad in a first dimenaion to about 30% to about 80% of

Its original width, and whersin sald flim layer has striated rugosities In a8 dimansion

perpendicular to saki first dimension, such that a blasing force applied to sald first

dimension of said laminate will cause sald laminate to extend and conform around

the body of the wearer.

33. A conformable laminate for use in a garment, comprising:

a) at least one layer of a non-alastic neckable spunbond material having a
basis weight of fromn about 0.3 osy (10 gsm) to about 0.7 osy (24 gsm);

b) at least one layer of a nan-elastic film;

c) a means of attaching sald non-elastic neckable spunbond materiai to said
non-elastic film to form a laminate,

wherein said laminate Is necked in a first dimension to about 30% to about 80% of

its original width, and wherein said film layer has striated rugosities in a dimenslon

perpendicutar to said first dimenslon, such that a biasing force applied to said first

kL)
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dimension of said laminate will causs said laminate to axtend and conform amund
the body of the wearer.

34. Anexiensible and retractable sheet layer comprising a non-elastic film layer, wharein
sald non-elastic film has striated rugosities in a first dimension auch that sald film will
extend in a dimension perpendicular to said first dimension when a biasing forcs Is
applled in said perpendicular dimension and will retract upon release of the blasing
force.
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The present Invention is direcied to a composite material and a process for making
the composite material. The composite material may be breathable and Is formed from at
least one non-elastic fiim layer, at least one non-elastic neckable meterial, and at least
one layer of an elaslic matsrial. Shest layers of at least one non-elastic neckable material
laminated to at least one non-eiastic film are combined to form a necked laminate defining
lengitudinal and transverse dimensions whereln the necked laminate is extensible and
retractable in at least one dimension without significantly reducing the breathabiilty and/or
liquid barrier properties of the fiim layer. The necked laminate extanalbility and
retractablliity is the reault of striated rugosities in, for instance, the longitudinal dimension
of the film layer which enables the nacked laminate to have an amount of extensibllity and
retractabliity In the transverse dimension. Addition of at least one layer of an elastic
material to the necked laminate to form a composiie material provides stretch and
recovery which was not present.in the neckad laminate while stil maintaining breathability
and barrier properties.

Background of the invention
Composite materials of multiple sheet layers of, for Instance, fiim and nonwoven

web layers, are known to be useful in such arilicias as diapers, training pants, Incontinence
garments, matiress pads, wipers, feminine care products such as sanktary napkins, in
medical applications such as surgical drapes, gowns and facemasks, articles of clothing
or portions thereof including workwear and lab coats, and the like.

These composite materials are made such that the article can be produced with
relatively low cost and are thus disposable afier only one or a few uses. Much resaarch
and development continues, however, to achleve “cloth-lke" visua! and tactile quelities in
these articles without sacrificing breathabliity and low cost, while also providing an article
that s lquid-impermeable. In particular, one disadvantage of such articies is that the
material used to make the article does not “give" fike, for Instance, a fabric made from
cotton, which due to its fiber and yam structure, has a natural abliity to extend and retract.
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These properties are necassary to allow the article to conform to the user's body, thereby
feeling and appearing to be more “cloth-ike". Even when the article "gives® It may quickly
lose Its shape K It does not exhibit stratch and recovery. One known solution to this
problem has been to use an slastomaric or elastic material to form, for instance, the fim
layer of a fim/nonwoven laminate. If breathabllity Is attained by streiching a filled elastic
film to form micropores, there are problems associated with maintaining breathabillity of
filled elastic films since the recovery of the elastic material afier stretching generally
closes or partially cioses the micropores which had beaen created for breathabiilty.

Layers of a nonwoven web have been necked (as defined below) prior to applying
an elastorneric sheet mada uaing an elastomeric polymer as described In, for instance,
commonly assigned U.S. Patent No. 5,336,545 to Morman. Necking of the nonwoven
web allowed It to axtend in the transverse direction, but it would not recover without
attachment of the elastic sheel.

Priar art laminates made from non-alastic materials which wers used eas, for
example, diaper outer cover would not stretch in all directions and still be breathable
through a non-elastic microporous film. Further, the prior art laminates of non-elastic
materials that have been used in walsthand components in articles such as diapers, have
besn made to be more conformable by first stretching an elastic waistband, then attaching
the laminate to the stretched waistband such that when the waistband retracis, it drews in
the laminata. A problem with this design is that the laminate ls difficuit to gather or bunch
and the resulting product has minimal extensibility and retractabllity. Such bunched
laminaies are also very difficult to fabricate, have a cheap appearance and are
uncomfortable when in contect with the body.

The present invention avolds these and other difficulties by providing an
inaxpensive composite material of a non-elastic necked laminate and at one elastic
material which achleves stretch and recovery without compromising other properiies such
as breathabllity, liquid barrier properilies and strength.

Summary of the Invention
The present invention Is directed to a composiie material and a process for making ,’

the material. The composiie maierial may be breathable and Is formed from at ieast one
layer of an elastic material and a necked laminate of aheet layers. The sheet layers
inciude at least one non-elastic neckable material laminated to at ileast one non-elastic
fiim defining a longltwiinal and transverse dimension wherein the laminate is exiensible
and retractable in at least one dimension without significantly reducing the breathabdity
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and/or liquid barrier properties of the film layer. This iaminate extensibllity and
retractablilty is the resull of striaiad rugosities In, for Instance, the longttudinal dimension
of the film layer which enables the necked laminate to have an amount of extensibility and
retractability in the transverse dimension. A breathable laminate may be made by first
partially stretching a filled non-elastic film layer, attaching a non-slasiic neckable layer to
form a laminate and then stretching the laminate to neck the laminats and lengthen the
flim to its desired fully stretched configuration. Attachment of at least one layer of an
elastic material to the necked laminate further provides stretch and recovery In at least
one dimension.

Brief Description of the Drawings

Figure 1 Is a schematic representation of an exemplary process for forming the
composie material of the present invention.

Figure 2 ls a tap plan view of tha iaminate that forms the composite material of the
present lnvention as it is being necked showing the striated rugoasities in the longitudinal
dimension.

Figure 3 Is a perspactive view of the process of Figure 1 showing the stretching of
the non-elastic film layer, attachmaent of the non-alastic neckable material, the nacking of the
laminate, and the attachment of the elastic material i form the composite material of the
presant invention.

Figure 4 |s a partially cut-away top plan view of an exemnplary personal care
absorbent article, In this case a dlaper, which may utilize the compoasite material according
to the present invention.

Figure 5 Is a plan view of an examplary medical article, In this case a facemask,
which may utilize the composite matarial eccording to the present Invention.

Figure 6 Is a top plan view of an optical photomicrograph (High Resolution Digital
image) of the non-elastic film layer side of the necked laminate that forms the composite
material of the presant invention showing the striated rugosities.

Figure 8a Is & top plan view of an optical photomicrograph of the enlarged section of
Figure & showing the variation and randomness of the striated rugosities.

Figures 7, 8, and 9 are cross-sectional optical photomicrographs of a laminate that
forms the composite material of the present invention showing trapezoidal, pleated, and
crenefiated striations, respectively.

Figure 10 Is an cblique view of an optical photomicrograph of a prior art laminate.

N\
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Figures 11a, b and c, and 12a, b and ¢ graphically llustrate load versus axtension
curves for various samples.

Figure 13 is a schematic representation of an exemplary process for forming the
composite material of the present invantion having a stretched layer of elastomeric
fllaments.

Figures 14-15 graphically #lusirate sniarged curves of load versus extension for
various samples.

Figures 16-18 graphically lustrate results of cycling testing done on various
samples. _

Figure 18a and b depict sine wave end dot bonding pattams, respectively, used to
join the necked laminate to the elastic material to form a composite material of the present
Invention.

Figure 20 is a top plan view of an image of the non-elastic neckable material side of
the necked laminate which makes up the composite material of the present invention.

Figure 21 Is the opposite side of Figure 20, showing the layer of elastomeric
filsments which were stretched In the LD while being attached to the fongttudinal dimension
of the non-elastic film side of the neckad laminate.

Figure 22 is a top plan view of an image of the non-elastic neckabie material side of
the necked laminate which makes up the composite material of the present invention,
showing the layer of elastomeric fllaments which were lsngthwise attached to the TD of the
non-elastic film side of the nacked laminaie.

Figure 23 is a croas-sectional optical photomicrograph of the composite material, in
this case using an unetretched elastic melthiown nonwoven web to form the elastic material
layer according to the present invention.

Figure 24 is e croas-aactional oplical photomicrograph of the composite material, in
this case using an unsiretched elastic meitbiown nonwoven web to form the elastic material
layer according to the present invention.

Figure 25 Is a cross-sectional optical photomicrograph of the compoaite material, (n
this case using an stretched elastic meltbiown nonwoven web to form the elastic material
layer according to the present invention.

Figures 26-28 graphically ilustrate results of LD tensile testing load versus extansion
curves for various samples. |

Figures 268-31 graphically llustrate results of TD tensile testing load versus extansion
curves for various samples.
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Figures 32-34 graphically llustrate results of LD cycling testing done on various
sampies.

Figures 35-37 graphically lustrate results of TD cytling testing done on various
sampies.

Detajled Doscrintion of the Invention

The present invention is directed to a composite material which may be breathable
and is formed from at least one non-glastic flm layer, at least one non-eiastic neckable
material, and an elastic material. Sheet layers of at least one non-slastic neckable
material laminated to at least one non-slastic film are combined to form a necked
laminate, wherein the laminate defines longitudinal and transverse dimensions such that
the laminate Is extensible and retractable in at least one dimension without significantly
reducing the breathabillity and/or liquid barrier properties of the fiim layer. This laminate
extensibllity and retractability is the result of strieted rugosities in, for instance, the
longitudinal dimension ("LD" as defined below) of the film iayer which enable the necked
laminats to have an amount of extsnsibility and retractabllity In the transverse dimenalon
{"TD" as defined balow). At least one layer of elastic material is attached to the necked
laminate 1o form a composite material which Is both stretchable and recoverabla.

As contemplated herein, the elastic material may be present In the composlte
material in various forms. For instance, the elastic material may be in the form of an
elastic non-neckable mataerial, (such as a layer of an elastic meltblown nonwoven web),
elastomeric fllaments, (such as long, essentially continuous fibers as found in commonly
assigned U.S. Patent No. 5,385,775 lo Wright), and the like.

If the elastic material is present in the composite material of the presant invantion
as a layer of elastomeric flaments, these filaments may or may not be streiched in the
longitudinal direction before attaching It to a necked laminate having extenalbliity and
retractabliity In the transverse direction. When tha alastomeric flaments are longitudinally
stretched and attached while being streiched to the necked laminate along the TD of the
necked laminate, the compoesite material exhibits streich and recovery In the LD and
extensibllity and retractability in the TD. Further, the layer of elastomeric flaments may
be attached lengthwise In the transverse dimension of the necked laminate, thereby
providing TD stretch and recovery.

if the elastic matarial is present as an unstretched elaslic material, the resulting
composite material will exhibit TD stretch and recovery. The TD stretch is, however,
limited by the extensibliity of the necked iaminate, because the inelastic fiim portion of the
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necked laminate does not actually stretch - instead the striated rugosities are essentially
temporarily removed when a biasing farce is applied in the transverse direction. If these
striated rugosities are not permanently removed by, for Instanca, overextanding the
laminats in the transverse direction or heating the extended laminate to impart a "new”
meamory, then the laminate will tend to retum to, or retract to, close to its original
dimension.

if the elastic material is present as an elastic non-neckable material, it may be
stratched and while being stretched, attached io the necked laminate to form a composite
material which is both stretchable and recoverable in multiple directions. The alastic non-
neckable material may, for instance, be stretched In the LD, and then attached to the
nacked laminate having extansibility and retractabiiity in the TD. By addition of the
longltudinally stretched elastic non-neckable material, LD stretch and recovery can be
achieved which would complement the TD stretch and recavery found in the necked
laminate and unstretched elastic non-neckable material. This composite material would
not only stretch and recover In the LD and TD, but inatead would have some stretch and
recovery In all directions.

The neckad laminate ls made, for example, by first partially streiching the non-
elastic film layer, attaching & non-elastic neckable layer to the flim layer to form a
laminate, and then stretching the laminate to neck the laminate and to compiete the
stretching/orientation of the film layer to its desired fully stretched configuration. A layer of
elastomeric filaments may then be attached to the necked laminats to form the composlie
material. Altematively, an elastic material may be stretched in the longitudinal direction
and then attached to the necked laminats to form the composite material. As another
alternative embodiment, an elastic matarial Is attached, without first stretching, to the
necked laminate to form the composite material. When a laminate is “fully stretched” it
axhibits properties completely sufficient for the intended use, for example, breathability
and tenslle strength. As used herein, the term “partially stretched™ means that the film
and/or laminate Is not fully stretched.

As used herein, the term “neck” or "neck stretch® interchangeably means that the
laminate s drawn such that It is extended under conditions reducing Its width or lts
transverse dimension by drawing and elongating to Increase the length of the fabric. The
controlied drawing may take place under cool temperatures, room temperature or greater
temperatures and is imited to an increase in overall dimension in the direction being drawn
up to the elongation required to break the taminate, which in many cases is about 1.2 to 1.6
fimes. When relaxed, the laminate does not retract ioward its original longltudinal dimension
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or extend to its original transverse dimension, but instead essentially maintains its necked \
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dimension. The necking process typically involves unwinding a sheet from a supply roll
and passing it through a brake nip roll assembly driven at a given linear speed. A take-up
roll or nip, operating at a linear speed higher than the brake nip roll, draws the fabric and
generates the tanslon needed to elongate and neck the fabric. U.S. Patert No. 4,065,122
iasusd to Morman, and commonly assigned to the assignes of the present invantion,
discloses a reversibly nacked nonwoven material which may be formed by necking the
material, then heating the necked material, followed by coofing and Is Incorporated hereln
by reference in its entirety. The heating of the necked material causes additional
crystalization of the polymer giving It a pariial heat sat and some retraction.

As used herein, the termn "neckable material or layer® means any material which
can be necked such as a nonwoven, woven, or knitted material. As used herein, the term
"necked material” refers to any material which has been drawn In at least ona dimanalon,
{e.g. lengthwisa), reducing the opposis dimension, (e.g. width), such that when the drawing
force Is removed, the matssial can be pulled back to its oniginal width. It shoukd be
understood that the term “neckable” describes the attribute of the matsrial as being capable
of baing necked and does not require that the material actusily be necked. The necked
material has a higher basis weight per unit area than the un-necked material. Whan the
necked material Is pulled back to its original un-nacked width, i should have about the same
basis weight as the un-necked matesial. This differs from stretching/orlenting the fim layer,
during which the film s thinned and the basis weight is reduced.

The termn “laminate” as used herein means a combination made up of at least two
sheet layers wherein at isast one sheet layer is a non-elastic flim layer and at least one
shest layer is a layer of non-elastic neckable material. Also, the tarm “longltudinal
direction or LD" means the length of a material in the direction in which the material Is
moving whan it is produced. The "longltudinal dimension” therefore, is the dimansion of
the longitudinal direction. The term “transverse direction or TD" means the width of the
material, |.e. a direction generally perpendicular to the longitudinal direcion. Likewise, the
“transverse dimension” therefore, Is the dimension of the transverse direction.

Raeferring to Figure 1, there |s schematically lliustrated an exemplary process 10 for
forming & composiie material 8 according to the presant invention. For all of the figures, ike
reference numerals represent the same or equivalent structure or slement. A non-alastic
film layer 12 is unwound from a first supply roll 16 and fed into a stretching means 20 using
guide rollers 26. Once in the stretching means 20, the non-elastic film layer 12 Is partially
streiched in a longitudinal direction by stretching rollers 24 which stretch and thin the film

7
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layer 12. Such streiching usually occurs with little or no necking of the film layer. If the
distanca between the rolls is too large, imeversibie narrowing of the film layer can occur.
After partially stratching the film layer 12 and prior to laminating 1o the neckable material 14,
the tension of the film layer 12 is only that which is sufficent to keep the layer from sagging
or recovery. In other words, (it Is not naceasary to continue stretching film layer 12 between
the streiching means 20 and laminating means 30.

A non-elastic neckable material 14, likewise is unwound from second supply roll 18
which rotates In the direction of the armows associated therewith. In an ambodiment where
partiat film stretching is controlled 1o avoid film necking, matching the fiim width to the width
of the neckable matertal Is faclitated. I should be understood that the non-elastic neckable
material and/or fitm layer may just as well be formed In-Une rather than being pre-made and
unwound.

Adhesive sprayer 34 applies adhesive to the sixface of the neckable material 14
which is then laminated to the film layer 12 usaing iaminating means 30 (e.g. nip rolls) to form
the necked laminate. The laminate could also be formed by thermal point bonding, sonic
welding, point bonding, or the lika. The thus formed laminate 2 is then nackad by a nacking
maans 22 (e.g. take-up roll) which may be accomplished as shown In Figure 1 wherein the
surface spead V, of laminating means 30 is leas than the surface speed V, of necking
means 22, As used herain, to say that the laminate has been drawn 1X means that surface
speed V, is equal to surface speed V,. The "necking draw”, therefore, is the surface speed
V, divided by surface speed V,. Further, the distance x between laminating means 30 and
necidng means 22, must be sufficient to allow for necking of the laminate, such that the
fransverse dimension of the iaminate is lass than that of the un-necked laminate. As a
general rule, the distance x shoull be at least two imes the transverse dimension (width) of
the laminate. Such necking provides striated rugasities in the fiim and/or laminate resulting
In transverse extensibllity and retractabllity to the necked laminate 2 and more “cloth-ike”
aesthetics (e.g. the necked laminats |s softer than prior art laminates and looks more liks a
woven material because of the striated rugosities).

Additionally, an elastic material forming apparatus 48, such as an apparaius
conventionally used to form an elastic meitbiown nonwoven web, such as that found in
commonly assigned U.S. Patent No. 4,663,220, to Wisneskl et al., which is incorporated
herein by reference In its entirety, is used to form the elastic material 50. The meitbiown
fibers are deposited onto the necked laminate 2 and may be sent through a pair of bonding
rollers 52 and 52° to bond the layer of elasfic material 50 to the nacked laminate 2.
Altematively, a layer of long, assentially continuous elastomeric filaments 51 (which may be
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discussed, the elastic material may be attached In either a stretched or unstraiched state,
depanding on the intended properties.

As shown in Figure 1, bonding rollers 52 and 52 rotate at speads sufficient to
perform the necking function as described above 8o that these have a dual function of
bonding and necking in this llustration. Further, the composite material 8, is shown here as
being wound onto the roll 52. Since the elastic material 50 may be sticky and therefore not
aaslly unwound, the composite material 8 may Just as easlly be converted into an article in-
line. Figure J is easantially the same as Figure 1 excapt that it s a perspective view and the
upper bonding roller 52° has besn removed since the bonding roller may not be necessary to
bond the layer of elastic rnaterial 50 to necked larninate 2. In other words, the layer of
elastic matsrial 50 may be essentially meliad onto the necked laminate 2.

Referring o Figure 13, an elastic material forming apparatus 48 in this case Is used
to form the substantially parallel rows of elastomeric filaments 51. The long, easentially
continuous elastornaric filaments are deposited onto the fonming wire 58. The layer of
elastomeric flaments 51 Is stretched while bonding to the necked laminate 2 by the same
means as described above for the necking means. The surface speed V, of bonding rollers
52 Is lass than the surface speed V, of laminating means 30 strch that the tayer of
wlastomeric filaments 51 is being stretchad while being laminated to necked material 2. The
tension of the stretched elastomeric filaments 51 is, therefore, maintained while laminating
to neckad laminate 2. In this embodiment, the thus formed composite material 8 exhbits
stretch and recovery in the LD and extensibillty and retractablity In the TD.

Now referring to Figure 20, a top plan view is shown of an image of the non-elastic
neckable material 14’ alde of the necked laminate 2 which makes up the composite material
8 of the present invention. Siriated rugosities can be seen in the LD a1 28. Figure 21 is the
opposite side of Figure 20, showing the layer of elastomeric fllaments 51 which were
streiched in the LD while being attachad to the longitudinal dimension of the non-elastic fim
12 side of the neckad laminate 2. Figure 22 is a top plan view of an image of the non-
elastic neckable material 14' side of the necked taminate 2 which makes up the composite
material 8 of the present Invention, showing the layer of elastomeric fllaments 51 which were
lengthwise atiached to the TD af the non-alastic film 12' skis of the necked laminate 2.

It is lmown that stretching and orlenting a filled film layer causes micropores to
form in the film, but longiudinal siriated rugosities do not typically form in the flim layer
when stretched. The flim layer would instsad become physically thinner and may namow
slightly. Further, to then attempt to elongate the oriented filled fiim layer In the TD couid

seen in Figure 4), may be simllarly attached to the necked laminate 2, As previously \
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result in tearing when very litlle force Is applied, which is likely due to tearing along the LD
microslits which have formed from stretching and orlenting the fllled film layer. The
polymer used to make the film, the amount of flller, and how much the film was totally
drawn affects how much the flim can be TD axtended before It splits. By necking the
laminate, the non-elastic neckable material, which |s attached to the non-elastic film layer,
will neck and bring the non-elastic flm layer with it, thereby forming the longitudinai
striated rugosities In the film which allow the flim layer to axtsnd and retract in the TD
without adversety affecting the breathabllity and/or barrier properties of the film. In Figure
2, the striated rugosities 28 ars shown figuratively In the longltudinal direction LD of
laminate 2 which has been necked In the transverse direction TD. The un-necked
transverse dimension 32 Is the dimenslon the laminate would have but for the necking.
The double edged arrows Indicate tha extensibiiity and retractability of the laminaie In the
TD. As used herein, the term “striated rugosities” refers to thin, narrow groved, or
channeled wrinkles in the non-alastic flim layer 12 of necked laminate 2. Refamrring to
Figure 6, the striated rugosities can be shown generally at 28 in the surface of film feyer
12' of sample 8 (in the Examples below). Figure Ga is an enlarged view of Figure 8. As
<an be sesn in these figures, the striated rugosites have a variable and random pattern.
Figures 7-8 are enlarged cross-sectional end views of the laminate 2 of Figure 6 at
different points along the section showing the variable striations in fiim layer 12 which is
attached to neckable material 14'. Figure 7 generally shows a trapezoidal striation 40;
Figure 8 generally shows pieats 42; while Figure 8 generally shows creneliated striations
44. As used herein, the term "creneliated” Is used as In crenellated mokiing which,
according to Webster's Third New Intemational Dictionary, unabridged, copyright 1988, Is
*a molding of...[en] indented patiem common in medieval bulidings®. The striated
rugosities actually occur predominantly in the non-elastic fllm layer, but can be sean
through the necked material and give tha entire laminate a more cloth-like appearance. If
one were to delaminate the fiim layer from the neckable material after necking, the flim
layer would visually retain the striated rugasities while the neckable material would not.
The separated film would extand and retrect In the TD much like an accordian. A theory
that may be ascribed to this phenomena Is that the film actually crystallizes and/or
plastically deforms to some degres when forming the striated rugosities, thereby setting a
"memory” into the film which works to retract the laminate once it has been extended.

By the term “non-elastic”, what Is meant Is that the sheet layers are made from
polymers that are generally considered to be inelastic. In other words, use of such
inelastic polymers to form the sheet layers would result in sheet layers which are not

10
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elastic. As used harsin, the term “elastic” means any material which, upon application of a
blasing force, Is stretchable, that Is, elongatable, at least about 80 percent (l.e., tv a
stretched, biased length which is at least about 160 percent of Its relaxed unbiased length),
and which will immediately recover at isast 55 percent of its elongation upon release of the
stretching, elongating force. By “immediately” what is meant is that the elastic matsrial wil
behave, for instance, as a rubber band to recover as soon as the elongating force Is
removed. A hypothetical exampie would be a one (1) Inch sample of a material which is
elongatabie to at least 1.60 Inches (4.08 cm) and which upon being elongated to 1.60 inches
{4.06 cm) and released, will mmediately, |.e. within less than one second, recover to a
length of not more than 1.27 inches’ (3.23 cm). Many elastic materials may be elongated by
much more than 60 percent, for exampla, 100 percent or more, and many of these will
recover to substantially their initial relaxed length, for exampie, to within 105 percent of their
initial relaxed length upon release of the stretching force.

The terms "exiansible and retractable” have been chosen to dascribe what the
laminate made of non-glastic sheet layers of the present invention does upon application
and removal of a blasing force. For the novel necked laminates described herein, the
materials used to formn the sheet layers are not elastic and so the terminology chosen to
describe the phenomena axhibited by the laminate upon application and removal of a
biasing force is "axtenalble and retractable”. Those having sklll in the art of elastic
msterlals have conventionally used the phraseciogy "streteh and recover” to describe
what an elastic material does upon application and removal of a blasing force as
described above. As used herein, the terms "recover™ and "recovery” refer to the
immediate contraction of the stretched elastic material upon termination of the biasing
force following stretching of the material by application of the blasing force.

As used herein, the tarm "polymer” generally includes, but is not limited to,
hamiopolymers, copolymers, for example, block, graft, random and altemnating copolymers,
terpclymers, etc. and blends and modifications thereof. Such blands Include biends of
inelastic polymers with elastic polymers as long as the elastic polymers are used In such a
quantity and composition that the use of these would not render the polymnaer elastic. Unless
otherwise specifically Iimited, the term “polymer” shall include all poasible geometrical
configurations of the molecule. These configurations include, but are not imited to, isotactic,
syndiotactic and random symmetries.

The non-elastic film layer 12 can be mads from either cast or biown film equipment,
can be coexiruded and can ba embossed if so desired. The film layer may be made from

any suliable non-alastic polymer compaossition.
1
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Such polymers incude but are not limited to non-slastic exirudable polymars such as
polyolefin or a blend of polyolefing, nylon, polyester, and ethylene vinyl alcohol. More
particularly, useful polyolefins include polypropylene and polyethylene. Other useful
polymers Include those desaibed In U.S. Patent No. 4,777,073 to Sheth, asskyned to Exxon
Chemical Patents Inc., such as a copolymer of polypropylsne and low dansity polyethylane
or linear low denaity polysthylena.

Other useful polymers include those refermed to as singie site catalyzed polymers
such as "metaliocene™ polymers produced according to a metaliocens process and which

have fimited elastic properties. The term “metaliocene-catalyzed polymers™ as used herein
inciudes those polymer materials that are produced by the polymerization of at least
ethylene using metallocenes aor constrained geometry catalysts, a class of organometallic
complexes, as catalysts. For example, a common metallocens Is ferrocene, a complex
metal between two cyclopentadienyl (Cp) ligands. Metallocene process catalysts Include
bia(n-butyicyclopentadienyi}itanium dichioride, bis(n-butyicydopentadienyl)zirconium
dichioride, bis(cyclopentadienyl)scandium chioride, bis(indenyl)zirconium dichioride,
bis(methyicyclopentadienyi}titanium dichloride, bis(methyicyclopentadienyli}zirconium
dichioride, cobattocane, cyclopertadienyltitanium trichloride, ferrocane, hafnocene
dichloride, Isopropyi{cyciopentadienyl,-1-flourenyl)zirconium dichloride, molybdocene
dichiaride, nickalocene, niobocene dichloride, ruthenocene, tiianocens dichiorida,
Zrconocens chioride hydride, zirconocene dichioride, among others. A more exhaustive list
of such compounds Is included In U.S. Patert 5,374,686 1o Rosen et al. and assigned to the
Dow Chemical Company. Such compounds are also discussed in U.S. Patent 5,084,802 to
Stevens et al. and also assigned to Dow.

Such metallocene polymers are available from Exaxcon Chemical Company of
Baytown, Texas under the trade name EXXPOL® for polypropylene based polymers and
EXACT® for polyethylene based polymers. Dow Chemical Company of Midiand, Michigan
has polymers commerdally avallable under the name ENGAGE®. Preferably, the
metallocene polymers are selected from copolymers of ethylene and 1-butene, copolymers
of ethylene and 1-hexane, copolymers of ethylene and 1-octene and combinations thereof.
For a more detalied description of the metaliocene polymers and the process for producing
same which are useful in the presant invention, see commonly assigned U.S. Patent
application Serial Nos. 774,852 and 854,658 first fllad on 27-December-1898 in the names
of Gwaliney et al., sach of which is incorporatad herein by reference in its entirety. In
general, the metallocane-derived sthylene-based polymers of the pressnt invention have
a density of at least 0.800 g/cc.

12
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The non-elastic film layer may be a muitiHayared film layer which may inciude a core
layer, or “B" layer, and one or more skin layers, or “A" layers, on either side or both sides of
the core layer. When more than ona skin layer |s present, is not a requirement that the skin
layers be the same. For Instance, there may be an A layer and an A’ layer. Any of the
polymers discussed above are sultable for use as a core layer of a multHayered fim, Any of
the fillers disciosed harein are sultable for use in any fim layer.

The skin layer will typically Include extrudable thermoplastic polymers and/or
additives which provide specialized properties to the non-slastic fim layer. Thus, the skin
layer may be made from polymers which provide such properties as antimicrablal, barrier,
water vapor tranamission, adhesion andlloranthloddng proparties. The polymers are thus
chosen for the particular atiributes desired. Examplas of possible polymers that may be
used alone or In combination include homopolymers, copolymers and blends of polyolefins
as well as ethyiene vinyl acetate (EVA), ethylene ethyl acrylate (EEA), sthylene acrylic acid
(EAA), athylene methy! acrylate (EMA), sthylene butyl acrylate (EBA), polyester (PET),
nylon (PA), ethylans vinyl alcohol (EVOH), polystyrene (PS), polyurethane (PU), and olefinic
thermoplastic elastomars which are multistep reactor products wherein an amorphous
ethylene propylens random copolymer Is molecularly dispersed in a predominately
semicrystaliine high palypropylene monomer/iow ethylene monomer continuous matrbc. The
ekin layer can be formed of any semicrystaline or amorphous polymer, including one that
is elastic. However, the skin layer is generally a polyolefin such as polyethylene,
polypropyliene, polybutylene or a ethylene-propylene copolymer, but may also be whoily or
partly polyamnide such as nylon, polyester such as polyethylene teraphthalate,
polyvinylidene fluoride, polyacrylale such as poly(mathyl methacryiate)(only in biends) and
the like, and blends thereof.

The non-elastic film layers in the laminate of the present invention can be made from
breathable or non-breathable materials and can be apertured. The non-elastic film layer
may contain such filers as micropore developing filers, e.g. calcium carbonate; opacifying
agents, a.g. titaniumn dioxide; and antiblock additivas, e.g. diatomaceous earth.

Fillers may be incorporated for developing micropores during orientation of the
non-elastic film layer resulting In breathable flims. Once the pariicie-filled fiim has been
formed, it is then either stretched or crushed to create pathways through the film layer.
Generally, 1o quallfy as being “breathable” for the present invantion, the resultant
laminate shouid have a water vapor fransmiseion rate (WVTR) of at least about 250
g/m?/24 hours as may be measured by a test method as described below. Preferably, the

laminate will have a WVTR of at least about 1000 g/m</24 hours.
13
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As used herein, a "micropore devsloping filler” Is meant to Include particulaies
and other forms 6f materials which can be added to the polymer and which will not
chemically Interfere with or adversely affact the exiruded flim but are able to be uniformly
dispersed throughout the fiim layer. Generally, the micropore developing fillars will be In
particulate form and usually will have somewhat of a spherical shape with average particle
sizes In the range of about 0.5 to about 8 microns. The non-elastic film layer will ususlly
contain at least about 20 volume percent, preferably about 20 to about 40 volume percent,
of micropore developing filler based upon the total vokime of the fiim layer. Both organic
and Inorganic micropore developing flllers are contemplated to be within the scope of the
present invention provided that they do not interfers with the film formation process, the
breathabiliity of the resultant non-elastic film layer, the liquid barrier proparties of the film
leyer or its abliity to bond to ancther sheet layer.

Examples of micropore developing fillers include calcium carbonate (caco,)
various kinds of clay, sllica (SI0,), alumina, barium sulfate, sodium carbonate, talc,
magneskum sulfate, titanium dioxide, zeolltes, aluminum sulfate, cellulose-type powders,
diatomaceous sarth, magnesium sulfate, magnesium carbonate, barium carbonats,
kaolin, mica, carbon, calclum cxide, magnesium oxide, aluminum hydroxdde, pulp powder,
wood powder, celluioss derivative, polymer particles, chitin and chitin derivatives. The
micropore developing filler particlas may optionally be coated with a fatty acld, such as
stearic acid, or a larger chain fatty acid than starch such as behenic acid, which may
facilitate the free flow of the particias (In bulk) and their ease of dispersion Into the
polymer matrix. Silice-containing fillers may also ba present in an effective amount to
provide aniiblocking properties.

Also contemplated herein, is the attachment of an additional non-elastic neckable
material which Is not necked and which would most beneficlally be attached to the
unstreiched elastic material, opposite of the necked laminats. Such an additional layer
wilt provide a more pleasant appearance and feal to the other side of the composite
material.

At least one layer of non-alastic neckable material Is added to the composite
material of the present invention. The non-elastic neckable material 14 (see, for instance,
Flgure 1) inciudes nonwoven webs, woven materials and knitted materiale which are air
permeasble.

As used herein, the term “nonwoven fabric or waeb" means a web having a
structure of individual fibers or threads which are interlaid, but not in an identlfiable manner
@s in a knitted fabric. Nonwoven fabrics or webs have been formed from many procsssss
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such as for exampla, bonded carded web processes, meitblowing processes and
spunbonding processes. The basis waight of nonwoven fabrics {8 usually axpressed In
ounces of material per square yard (osy) or grams per square mastar (gsm) and the fiber
dlametars useful are usually expressed in microns. (Note that to convert from osy to gsm,
multiply osy by 33.91). The neckabie material of the present invention has a basis weight of
5 to 90 gsm, preferably 10 to 80 gam, more preferably 20 to 60 gsm.

Sultable fibers for forming the non-elastic nackable material incdude natural and
synthetic fibers as well as bicomponent, multi-component, and shaped potymer fibers. A
plurality of non-elastic neckable mainﬂ_als may also be used according to the present
invention. Examples of such materials can include, for axample, spunbond/maltblown
compoaltes and spunbond/meltbiown/spunbond compositas such as are taught in Brock
et al., U.S. Patent No. 4,041,203 which Is incorporated herain by reference in its entirety.
Tha non-alastic neckable materials may also be formed from “coform” as described in
commonly assigned U.S, Patent No. 4,100,324 to Anderson st al.

As used herein, the term "spunbonded fibers” refers to small diameter fibers
which are formed by extruding through one or more extruders, attached to one or more
banks made up of at least tranafer piping and spinplates to produce moltan tharmoplastic
material as flaments from a plurality of fine, usually circular, capillaries in a apinneret with
the diameter of the extruded filaments then being rapidly reduced as by, for exampie, in
Appel et al., U.S. Patant No. 4,340,583; Matsuki, et al., U.S. Patent No. 3,802,817;
Dorschner et al., U.S. Patent No. 3,602,618; Kinney, U.S. Patant Nos. 3,338,992 and
3,341,394; Hartman, U.S. Patent No. 3,502,763; and Dobo et al., U.S. Patent No.
3,542,615. Spunbond fibers are ganerally not tacky when they are deposited onto a
collecting surfaca. Spunbond fibers are generally continucus and have average
diameters (from a sampie of at least 10) larger than 7 microns, more fraquently, betwean
about 10 and 40 microns. The resulting matt of fibers ls then bonded to form a strong
neckable fabric. This bonding may be performed by ultrasonic bonding, chamical
bonding. adhesive bonding, thermal bonding, needls punching, hydroantangling and the
fike.

J

As used herein the term "melitblown fibers™ means fibers formed by extruding a
molten thermoplastic material through a plurality of fine, usuaily circular, die capilaries as
molien threads or filaments into converging high velocity, ususlly hot, gas (e.g. ak) streams
which atienuate the filaments of molten thermopiastic material fo reduce thelr diameter,
which may be to microfiber diameter. Thereafler, the meltbiown fibers are carried by tha
high velocity gas stream and are deposited on a collecting surface to form a web of
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randomily dispersed meltblown fibers. Such a process Is disclosed, for example, in U.S.
Patent 3,849,241 to Butin et . Melthiown fibers are microfibers which may be continuous
or discontinucus, and are generally smaller than 20 microns in average diameter.

As used herein the term "microfibers” means small diameter fibers having an
average dlameter not greater than about 75 microns, for example, having an average
diameter of from about 0.5 microns o about 50 microns, more particularly, from about 2
microna to about 40 microns. Another frequently used expression of fiber diameter is
denler, which is defined as grams per 8000 meters of a fiber and may be calculated as fiber
diameter (in microns) squared, muttiplied by the polymer density in grams/cc, multipiled by
0.00707. For the same polymer, a lower denier indicates a finer fiber and a higher denier
indicates a thicker or heavier fiber. For example, the diameter of a polypropyiene fiber given
as 15 microns may be converted to denier by squaring, multiplying the result by 0.89 g/cc
and multiplying by 0.00707. Thus, a 15 micron polypropylene fiber has a denier of about
1.42 (15" x 0.88 x 0.00707 = 1.415). Outside the United States the unit of measurement is
more commonly the "tex®, which Is defined as the grams per kllomester of fiber. Tex may be
calculated as denle/®.

The non-elastic neckable material Is preferably formad from at least one maember
seolected from fibers and filameants made of non-elestic polymers such as polyesters, for
example, palyethylane terephthalate, polyolefins, for example, polyethylens and
polypropylene, polyamides, for exampie, nylon 8 and nylon 68. Thease fibers or filaments
are used alone or in a mixture of two or more thereof.

Many polyolefing are avallable for fiber production according to the presant invention,
for example, fiber forming polypropylenes include Exacon Chemical Company's Escorene®
PD 3445 palypropylene and Himont Chemical Company's PF-304. Palysthylenes such as
Dow Chemical's ASPUN® 8811A iinear low denslty polyethylens, 2553 LLDPE and 25356
and 12350 high density polyethylens are also sultable polymers. The polyethyienes have
melt iow rates of about 28, 40, 25 and 12 respeciively. Many other polyolefins are
commercially avallable.

if at least one layer of elastomeric filaments 51 Is added to the composliie material,
these filaments may be formed by the method of forming substantially paralisl rows of
elastomeric fiameants found in commonly assigned U.8. Patsnt No. 5,385,775 to Wright
which Is Incorporated harein by referenca in its entirety. The elastomeric filaments may
have an average diameter of at least about 40 microns {um), preferably ranging from at
least about 40 to about 750 microns.
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The layer of elastomeric filaments and/or the elastic material are preferably formed
from at least one member selacted from flbers and fllaments made of elastic (or
elastomeric) polymers which may ba formed as described above for non-elastic neckable
materiais, for Instance, into a nonwoven web of elastic fibers, e.g., meitblown elastic
fibers. A useful layer of elastic material may have a basis weight ranging from about 5
gsm {(grams per square metsr) to about 300 gsm, for example, from about 5 gsm to about
150 gsm. Elastomeric thermoplastic polymers useful in the practice of this invention may be
those made from block copolymers such as polyurethanes, copolyether esters, polyamide
Marbbﬁm.emmwm(EVA).bbdtmhmm
general formula A-B-A" or A-B ke copoly(styrene/ethylene-butylena), styrene-poly{ethylene-
propylene)-styrene, styrene-poly(ethylene-butylens)-styrene, (polystyrene/poly(ethylene-
butylene)polystyrene, poly(styrene/ethylene-butylena/styrene) and the like.

Useful elastomeric resins include block copolymers having the general formula A-B-A'
or A-B, whare A and A' are each a thermoplastic polymer andblock which contains a styrenic
molety such as a poly (vinyl arene) and where B is an elastomeric polymer midblock such as
a conjugated diene or a lower alkene polymer. Block copolymera of the A-B-A’ type can
have different or the same thermoplastic block polymers for the A and A’ blocks, and the
presant block copolymers are intended to embrace finear, branched and radial biock
copolymers. In this regard, the radia! block copolymers may be designatad (A-B),-X,
wherein X Is a polyfunctional atorn or molecule and in which each (A-B),- radiates from X in
away that A Is an arxiblock. In the radial block copolymer, X may be an organic or
inorganic polyfunciional atom or malecule and m Is an integer having the same value as the
functional group originally present in X. It is usually at least 3, and Is frequently 4 or 5, but
not Emited thareto. Thus, in tha present invantion, the expreasion "block copolyrmer”, and
particularly "A-B-A™ and "A-B" block copolymer, is intended to embrace all block copolymers
heving such rubbery blocks and thermoplastic biocke as discussed above, which can be
extruded (e.9., by meitbiowing), and without imitation as to the number of blocks. The
elastomeric nonwoven wab may be formed from, for example, elastomaric
{polystyrena/poly{ethylene-butylene) polystyrene) block copolymers. Commercial axampiles
of such elastomeric copolymers are, for example, those known as KRATON® materials
which are avaliable from Shell Chemical Company of Houston, Texas. KRATON® block
copolymers are avallable In sevaral different formulations, & number of which are identified
in U.S. Patents 4,883,220 and 5,304,599, hereby incorporated by reference.

Polymers composad of an elastornaric A-B-A-B tetrablock copolymer may also be
usad in the practice of this invention. Such polymers are discussed in U.S. Patant
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5,332,613 to Taylor et al. In such polymaers, A is a thermoplastic polymer block and B is an
isoprene monomer unit hydrogenatad to a poly{ethylene-propylane) monomer unit. An
axample of such a tetrablock copolymer Is a styrene-poly{ethylene-propylene)-styrene-
poly{ethylene-propylene) or SEPSEP elastomeric block copolymer available from the Shell
Chemical Company of Houston, Texas under the trade designation KRATON® G-1857.

Other exemplary elastomeric materials which may be used include polyurethane
elastomeric materials such as, for axample, those avallabla under the trademnark ESTANE®
from B. F. Goodrich & Co. or MORTHANE® from Morton Thiokol Corp., polyetherester
elastomeric materials such as, for example, those avalilable under the trade designation
HYTREL® from E. |. du Pontde NamouEsand Company, Inc., and those known as
ARNITEL®, formerly avallable from Akzo Plastics of Amhem, Holland and now avallable
from DSM of Sittard, Holland.

Another sultable material is a polyether block amide copolymsr having the formula:

o) o)

HO{—C—PA-C—O—-PE~0-1-H

where n Is a posltive integer, PA represents a polyamide polymer segment and PE
represarts a polysther polymer segment. In particular, the polyether block amide copolymer
has a meiting point of from about 150°C to about 170° C, as measured in accordance with
ASTM D-789; a melt index of from about 6 grams per 10 minutes to about 25 grams per 10
minutes, as measured in accordance with ASTM D-1238, condition Q (235 C/1Kg load); a
moduius of elasticity In fiexure of from about 20 Mpa to about 200 Mpa, as maasured in
accordance with ASTM D-780; & tensile strength at break of from about 29 Mpa to about 33
Mpa as measured in accordance with ASTM D-838 and an ultimate elongation at break of
from about 500 percent to about 700 percant as measured by ASTM D-838. A particular
ambodiment of the polysther block amide copolymer has a meiting point of about 152°C es
measured in accordance with ASTM D-789; a melt index of about 7 grams per 10 minutes,
as measured In accordance with ASTM D-1238, condition Q (235 G/1Kg load); a modulus of
elasticlty in fiexure of about 28.50 Mpa, as measured in accordance with ASTM D-780; a
tensile strength at break of about 28 Mpa, a measured in accordance with ASTM D-839;
and an elongation at break of about 850 percent as measured in accordance with ASTM D-
638. Such materials are available In various grades under the trade designation PEBAX®
from Atochem Inc. Polymers Division (RILSAN®), of Glen Rock, New Jersey. Examples of
the usae of such polymers may be found in U.S. Patents 4,724,184, 4,820,572 and 4,923,742
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heraby incorporated by reference, to Kilian et al. and assigned to the same assignes as this )
Invention.

Elastomeric polymers also Include copolymers of ethylene and at least one vinyl
monoimer such as, for example, vinyl acetates, unsaturated aliphatic monocarboxylic acids,
and esters of such monocarboxylic acids. The alastomeric copolymers and formation of
elastomeric nonwoven webs from those elastomeric copolymers are disclosed in, for
aexample, U.S. Patent 4,803,117.

The thermoplastic copalyester elastamers include copolystheresters having the
general formula:

(o] 0 0 o

H—{[0-G-0-C-CH~Ch{O0—(CH,),-0-C~ CiH~C]mh—O0—{CH,),~OH

where "G" is selected from the group consisting of poly(oxysthylene)-alpha,omega-diol,
poly(oxypropylene)-alpha.omega-diol, poly(oxytetramethylene)-alpha,omega-diol and "a”
and "b" are positive Integers including 2, 4 and 8, "m" and "n" are positive integers Inciuding
1-20. Such materials generally have an elongation at break of from about 600 percent to
750 percent when measured in accordance with ASTM D-838 and a melt point of from
about 350°F to about 400°F (176 to 205°C) when measured In accordance with ASTM D-
2117.

Commarcial examples of such copolyester materials are, for example, those known as
ARNITEL®, formerly avallable from Akzo Plastics of Amhem, Holland and now avallable
from DSM of Sittard, Holland, or those known as HYTREL® which are available from E. (.
du Pont de Nemours and Company, Inc., of Wilmington, Delaware. Formation of an
elastoreric nonwoven web from polyester elastomeric materisls is disclosed In, for
sxample, U.S. Patant 4,741,649 to Morman et al. and US Patent 4,707,358 to Boggs,
hersby incorporated by referencs.

A nonwoven web layer may be bonded to impart & discrate bond patiern with a
prescribaed bond surface area. This is known as thermal point bonding. “Thermal point
bonding” invoives passing a web of fibers to be bonded between a heated calender or
pattamed rall and an anwil rofl. The calender roll s patiemed so that the antire neckable
matarial is not bonded acroas its entire surface. In fact, this feature is very important for
necking of neckabls materials as described herain. If too much bond area is present on the
neckable material, it will break before it necks. If there is not enough bond ares, then the

19



10

15

WO 0038911 PCT/USS9/30619

neckable matarial will pull apart. Typically, the percent bonding area useful In the present
irvention ranges from around §% to around 40% of the area of the neckable material. Many
patterns for calender rolis have been developed. As will be understood by those skifled In
the art, bond area percentages are, of necessity, described in approxdmations or ranges
since bond pins are nommally tapered and wear down over time. As those skilled In the art
will also recognize, references to "pins/in.* and “bonds/In.™ are somewhat intarchangeable
since the ping will create bonds in tha substrate in essentially the same sizas and surface
relationship as the pins on the roll. There are a number of discrete bond patterns which may
be used. See, for example, Brock et al., U.S. Patent No. 4,041,203. One example of a
pattemn has points and is the Hansen Pennings or "H&P" pattern with about 200
bonds/square inch as taught in U.S. Patant 3,855,048 to Hansen and Pennings. The HAP
patiern has square point or pin bonding areas wherein each pin may have a side dimension
of 0.038 Inches (0.865 mm), for example, resulting In a pattem having a bonded area of
about 30%. Another typical point bonding pattern Is the expanded Hansen and Pennings or
*EHP" bond pattern which produces a bond area of about 15% to 18% which may have a
square pin having a side dimension of 0.037 inches (0.4 mm), for example, and a pin
density of about 100 pins/in?, Another typlcal point bonding pattam designatad 714" has
square pin bonding areas wherein each pin may have a side dimension of 0.023 inches, for
example, for a bond area of 15% to 20% and about 270 pins/in®. Other comman pattems
include a "Ramisch” diamond pattern with repeating diamonds having a bond area of 8% to
14% and 52 pins/in.t, a HDD pattem, which comprises point bonds having about 460
pins/in.Z for a bond area of about 15% to about 23%, s well as a wire weave pattem
looking as the name suggests, e.g. like a window screen and having a bond area of 15% to
20% and 302 borda/in.2. Another bond patiem for a spunbond facing web is a "S" weave
patiem as dascribed In commonly assigned U.S. Patent No. 5,864,742 to McCormack &t
al., which is incorporated herein by reference In Its entirety.

Laminating the non-elastic film layer to the non-elastic neckable matsrial to form the
necked laminate may occur by typical methods known in the art including adhesive bonding,
point bonding, thermal point bonding and sonic welding. The use of inelastic and/or elastic
adhesives for the adhesive bonding Is also contemplated hereln. As discussed In more
detall below, the use of an elastic adhesive has not been found to significantly impact ease
of extensibility. When the film layer and neckable material are bonded through the use of
heat and/or preasure, laminaiing means 30 (Figure 1) such as laminating rollers may be
usad. The laminating rollers may be heated and point bonding may be used. The
temperature at which the laminating rollars are heaisd depends on the properties of the film
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and or neckable material but Is usually in the range of 200 - 275°F (83 - 135°C). The
laminating rollers may each be patterned or one roll mey be smooth while the other roll is
patiemed. f one of the rolls is patterned it will creats a discrete bond pattern with a
prescribed bond surface area for the resultant necked laminate 2.

As has been stated previously, the composite material having stretch and recovery
may be used in a wide variety of applications, including personal care absorbent artices
such as diapers, training pants, incontinence devices and feminine hyglene products such
as sanitary napkins. An examplary article 80, a diaper, I8 shown in Figure 4. Referring io
Figure 4, most such personal care sbscrbent articles 80 include a liquid permeable top
sheet or liner 82, a back sheet or outercover 84 and an absarbent core 86 disposed
between and contained by the top sheet 82 and back shoet 84. Articles 80, such as
diapers, may also Include some type of fastening maans 88 such as adhesive fastening
tapas or machanical hook and loop type fasteners to maintain the garment in place on the
user.

. The composlits material may be used to form various portions of the article including,
but not imited to, the top sheet 82 and the back shaet 84. If the composite material ks 1o be
used as the top sheet 82, it will most Bkely be apertured or otherwise made to be Ecuid
permeabis. When using the compasite material as back eheet 34, it Is usually
advantagaous to place the norwoven side, If only one side has a norwoven, facing out
away from the user. In addition, In such embodiments it may be possibie to utiilze the
nonwoven portion of the composite material as the loop portion of the hook and loop
combination of fastening means 88.

As the composite material has stretch and recovery, the elastic walstband 80 can be
gttached/Incorporated in a non-stretched configuration during diaper production, significantly
simplifying the converting process. The resulting waistband will stretch, recover, and seal
around the baby’s waist much betier. Composite materials of the present invention are
equally useful in articles used in medical applications. Raferring to Figure 5, the composite
material has been uiliized to form an exemplary article useful in medical applications, In this
case a facemask 60. The composite material Is attached to fastening means 88' to tie the
facemask 60 1o the head of a user. In this application, the non-elastic film iayer would most
likely be apertured so that the wearer may breathe comfortably. Such aperturas 82 will be
sized and located such that breathing is not impaired but will not be too large or numerous
such that the function of the facemask {e.g. to protect the wearer) is thwarted. One such
embodiment may be to have the apertures on the TD edges of the facemask (not shown).
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Yet ancther exemplary articie |s a protective garment such as a lab coat or
workwear. One particularly bothersome aspect of use of the prior art non-elastic laminate ls
the lack of “give” as discussed above. This can ba best understood In the context of
bending a laminate-ciad elbow. If the prior art laminate was used to creats the garment,
when the sbow bends, the material tightens around the slbow which may cause the
material 1o tear or at the very least cause discomfort to the user. If the garment were to be
made of the composite material of the present invention, however, the material will “give®
when the elbow bends and afterwards tend to retum to s prior form.

One advantage of using composite material in such appiications ls that the articles
will be more “cloth-like” in both appearance-and feel. Additionally, the stretch and recovery
will aliow the article to more closely conform o the body of the wearer.

The composite material of tha present invention is abie to maintain propertiea such
as strength, hydrohead and breathability while getting improvements in “cloth-lke"
characteristics such as conformablity and stretch and recovery. The advantages and other
characteristics of the presant invention are best ilustrated by the following examples.

Examgles
Samples of the present invention were prepared as described below, The samples
were then subjactad to the following tests:

Jensile Tast: The tensile test measured strength and elongation or strain of a fabric
when subjected to unidirectional stress according to ASTM Standard Test D 5034-85, as
well as Federal Test Methods Standard No. 181A Method 5102-78. This test measured the
strength in pounds and percent stretch while elongating the sample until it broke. Higher
numbers indicate a stronger and/or more stretchable fabric, respectively. The term “peak
{oad” means the maximum load or force, expressad in pounds, required to elongate a
sample to break or rupture In a tansiia test. The terms “slongation”, “strain” or "percent
streich” means the increase in langth of a sample during a tenslle test expressed as a
percentage. Values for peak ioad and strain at peak load were obtained using a width of
fabric of 3 x 8 In. (78 x 152 mm), a 3 In. (76 mm) damp width, a gauge langth of 3 in. (78
mem), and a constant rate of extension of 12 Inchea/min. (305 mm/min.), whare the entire
sampie width was gripped In the clamps. The specimen was clamped, for exampls, In an
1130 Instron, avallable from the Instron Corporation, or a Thwing-Albert Model INTELLECT
il avallable from the Thwing-Alberi Instrument Co., 10860 Dutton Rd., Philadeiphia,
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Psnnaylvania 19154, and the unit was zeroced, balanced and calibrated according to the ,\

standard proceadure. \

Cycle Test: The samples were also cycled on the Instron tasier with Microcon 1l
uaing a 50 kg load cell. The sample sizes and tester were get up as described above
axcept that the gage langth was 2 inches (5.08 em). Chart and crosshead spesds were
et for 20 inches {50.8 cm) per minute. The maximum extension limit for the cycle length
was set at a distance determined by calculating 50 percent of the "elongation to break"
from the Tensile Test. The samples were cycied to the specified cycle length two times
and then were taken to break on the third cycle. The test equipment was set to measure
Peak Load In grams force for each cyclo On the third cycle (cycle to break), the Paak
Elongation and Peak Load were meesured.

% Pormanant Set: The permanent set test measures the dagree of retractabillity
of a material after being stretched to a specific length. Generally, the greater the
parmanent set value, the less refractabls the sample is. After the laminate was produced
and wound onto a roll, Indelible ink was usad o mark a 2 In. (5.08 cm) wide strip of
material In the traneverse dimension. After the laminate was unwound, a sampie area 3
in. (7.62 cm) {LD) x 4.5 in. (11.43 cm) (TD) was cut out of the laminate to include the
marked-off area. Each sample was placed between two 3 In. (7.62 cm) wide jaws. The
jaws were separated a distance of 2 In. (5.08 cm) apart and the Jaws were clamped on the
marks that were previously made on the material. The samples were then elongated a
specified amount, (e.g. 90% or 1.8 in. (4.57 cm)), and allowed to retract. The elongation
was recorded when the force during retraction reached 25 grams. The permanent set
was calculated as follows:

% Permanent set = 100 x (distance x between the jaws when the resistance of the
laminate drops to 25 grama g during the retraction cycle — initial length) + total
stretched length = [x (In.) — 2 (in.)] + 1.8 = [x {cm) — 5.08 (cm)] + 4.57

Three repetitions were performad and the average value Is represeniad In the
examples below.

Bregthabllity Test: The water vapor transmission rate (WVTR) for the sample
materiais was calculated generally in accordance with the following test methad In order to
measure the breathabillity of the samples. The test procedure establishes a means to
determine the normalized rate of water vapor transmission through solld and porous fiims,
nonwoven materials, and other materials while under steady state conditions. The
material to be evaluated Is sealed to the top of a cup of water and placed in a
temperature-controlled environment. Evaporation of water in the cup results in a relatively
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higher vapor pressure inside the cup than the vapor preasurs of the environment outside
of the cup. This difference in vapor preasure causes the vapor Inside the cup to flow
through the tast material to the outside of the cup. The rate of this flow is dependent upon
the permaabillity of the test maierial sealed to the top of the cup. The dlifference between
the beginning and ending cup welights s used to calculate the water vapor transmission
rate.

in particutar, dircular samples measuring three Inches in diameter were cut from sach
of tha test materials and a control which was a piece of CELGARD® 2500 film from Hoechst
Celanese Corporation. CELGARD® 2500 film is a microporous polypropyiene fiim. The test
dish was a 68-1 VnpomtarwpcﬂslrlbﬁtedbyTthngqNben Instrument Company of
Philadeiphia, Pennsylvania. One hundred milliliters of water were poured Into each
Vapomater cup and Individual samples of the tast materials and control material were
placed across the open tops of the individual cups. A rubber gasket and metal ring (fitted to
the cup) were piacad over the sampie and clamped using metal clamps. The sample fest
material and control material were exposed to room tsmperature over a 6.5 centimeter
diameter circle, having an exposed area of approximataly 33.17 square cenfimeters. The
cups were placed In an oven at a temperature of about 38°C (100°F), long enough for the
cups to reach thermal equilbrium. The cups were removed from the oven, weighed and
repiaced In the oven. The oven was a constant temperature oven with external alr
circulating through it to prevent water vapor accumulation inide. A sultable forced air oven
is, for exampie, a Blue M Power-O-Matic €0 oven distributed by Biue M. Electric Company
of Blue speak, lllinols. After 24 hours, the cups were removed from the oven and weighed
egain. The preliminary test water vapor transmission rate values were calculated with
Equation () below:

APP MVT = (grams welght loas over 24 hours) x 7571/24

exprassed in g/m*/24 hours

Appraximats molsture vapor transfer ls designated by "APP MVT". Under the
pradetermined set condlitions of about 38 “C (100 °F) and amblent relative humidity, the
WVTR for the CELGARD® 2500 control has been defined to be 5000 grams per square
meter for 24 hours. Accordingly, the control sample was run with each test and the
prefiminary test values were comected to set conditions using Equation {Il) below:

() WVTR = (Test WVTR/control WVTR) x {5000 g/m?/24 hours)

Hydrohead: A measure of the liquid barriar propertias of a fabric Is the hydrohead
test. The hydrohead test determines the height of water (in cantimeters) which the fabric will
support before a predetermined amount of liquid passes through, usually 3 drops. A fabric
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with a higher hydrohead reading has a greatsr barrier to Bquid penetration than a fabric with \
& lower hydrohead. The hydrohead test is performed according 1o Federal Test Standard

191A, Method 5514 using a Textest FX-3000 Hydrostatic Head Tester avaliable from Mario
Industries, inc., P.O. Box 1071, Concord, North Carolina. A circular head having an Inner
circumference of 28 cm was usad to clamp down the sample.

% Theoretical Extenaibllity: The % Theoretical Extensibiilty is the amount of
extensibliity and retractability that can be expected for necked laminates of the present
invention, based upon how much the original width is reduced and assuming the original
faminate has no inherent extensibiity. In the following equations, original width is tha un-
necked width (transversa dimension) of the laminate, while necksd width Is the width of the
iaminate after neciking. % Theoretical Extensibllity can be determined as follows:

% Theoretical Extenshbility = 100 X [(original width - necked width) + necked width]
which can be rewriiten as:

% Theoretical Extensibiiity = 100 X [(original width + neckad width) - 1]

The % of the original width that the laminate is necked can be representad by the following
equation:

% original width = 100 X (necked width + original width)
which can be rewritten as:

(original width + necked width) = 100 + % original width
Substituting this equation Into % Theoretical Extensbillty above:

% Theoretical Extenskbility = 100 X [(100 + % original width) - 1)

So, for each sample below, the original width was msasured, as was the necked width, and
% Theoretical Extenaibllity was calculated as shown below In Table 3.

Example 1
This Exampla explains the process used o prepare the neckad laminate which was
then used as part of the composite materials below. The necked laminate was prepared
from a non-elastic film layer and a non-elastic nonwoven web layer. A 1.5 mi layer of blown
film made of 48% by weight (25 volume percant) SUPERCOAT calcium carbonats as
manufactured by English China Clay America, inc. of Sylacauga, Alabama, 47% by weight
{88 volume percent) linear iow density polyethylene (LLDPE) avallable under the trade
designation DOWLEX NG3347A as manufactured by the Dow Chemical Company ("Dow™),
5% by welght (7 volurmne percent) low density polyethylene (LDPE) avaiable under the trade
designation 840l as manufactured by Dow, and 2000 ppm antioxidant stabillzer avallable
under the trade designation BS00 as manufactured by Clba Speciaities Company of
25
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Tarrytown, New York, The fim layer, made of the composlition as described above, was
pre-made and wound onto a roll.  To make this film layer highly breathable, it should be
stretched over about 4X (4 times its original length), .. up to 5X and more. The fitm layer
was then unwound from a film unwind unit into a conventional machine direction orienter
manufectured by the Marshall and Willlams Company where It was partially stretched as
shown In Table 1 below (stretching draw) in the machine direction to form a partially
streiched, breathabie film layer. Likewise, a 0.4 OSY basis weight standard polypropyiena
spunbond having a wireweave bond pattern, such as that made by the Kimberly-Clark
Carporation of Dallas, Texas, was unwound and an adhesive of 3 gsm weight (at the
application point) availsble as H2525A from Ato-Findley of Wauwstosa, W1 was applied to
ona surface of the nonwovan web layer using an air assisted spraying device such as a
maltbiown device as desacribed in Butin, et al., supra. Such devices are generally described
in, for example, commonly assigned U.S. Patant No. 4,840,668 1o Heindel et al.; U.S. Patent
No. 4,883,109 to Miller et al., assigned to Nordson Corporation; and U.S. Patent No,
5,728,219 to Allen et al., assigned to J&M Lahoratories, Inc.

The adhesive side of the nonwoven web layer was then laminated to the partially
stretched film layer using laminating roliers at a pressure of 30 pll (5.4 kg/Minear cm) of a
smocth resllient (rubber coated) anvil roll on one side and & smooth, unheatad, steel rol
o form a laminate.

The laminate was then stretched In the longitudinal dimension and necked in the
transverse direction by passing it through a streich nip st a greater speed than the speed of
the laminating rollers (see Table 1 below, Laminate Necking Draw). The necking draw
caused contraction (necking) of the laminate In the transverse direction. The laminating
rollers were spaced about 8 feet (2.4 m) from the streich nip. "Total draw” in Table 1 is the
necking drew multiplied by the stretching draw and was sufficient to Insure enough
orientation or stretching of the film layer to make it highly breathable. The thus formed
fransverssly extensible and retractable necked laminate was than wound onto a roll.
Samples were cut from the neckad laminate and subjected io tests, the results of which are
reported below in Table 1. Samples C1 and C2 are comparative (baseline) examples
wherein the fiim layer was siretched as Indicated, but the leminate was not necked. Figurs
10 shows an cblique image of a prior art laminate of Sample C1, whereln the fiim layer 12
was fully stretched prior to lamination to the neckable material 14 to form the laminate which
was not subsequently necked. Sample 8 was a repeat of Sample 7. “Peak strain” is the
sirain at “pesk load".
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Table 1

[Ssmpie | Totai | Fim | Laminss | WVTR | Hydrohesd | LD | LD ™ ] ™ |

Draw | Stretching | Necking | gm¥ mbr Pouk | Pask | Peak | Pemk

Drow Draw My Strain Loagd Strain Load

% | owm| % |nog

C1 | 50X | 80X 10X | 200 | 358 b7 | 2582 | 8215 | &1

{11.82) 32

Gz | 38X | a3axX 10X | 175 265 844 | 2338 | 10082 | o.10

(10.50) 2.Mm)

3 | 38X | 38X 74X | 1004 | 318 8656 | 2639 | 9980 | 6.16 |

_ moey | - @.m)

4 |43X[ 38X | 12X 886 437 0.1 | 3075 | 49 | 601

{13.88) em

"l 48X [ 38X 13X | 1414 383 852 | 3332 | 12892 | 543 |

(15.11) (240)

6 |50X| a3ax 14X | 1213 454 858 | 4407 | 197.79 | 40

(19.99) (228)

T 3.8 145X - 353 480 | 3501 | 14425 | 548

(15.88) (248)

8 (52X | 38X 145X | 1140 387 | 560 | 4020 | 4124 | 4.70 |

(18.23) 213)

Sample 6 has the highest TD peak etrain. In this laminate, the flm layer has been
drawn a total of 5.0X, which Is typical drawing for such articies. The laminats has
additionally been necked by a 1.4X draw. The film layer of Sample C1 has also been drawn
a total of 5.0X, but the laminata has not been necked at all. Even though the film layers
have bean drawn by the same amount, the exampie of the presant invention, Sampile 8, has
a much greater TD peak sirain than the comparative exampie, which Is an indication of the
improvement of the transverse axiensibility and retractabiliity of the present invention.
Figures 11a, b, and ¢, and 12a, b, and c, graphically Hiustrate load versus extension curves
for samples C1 and 6, while Figures 14 and 15 graphically illustrate enlarged curves of load
versus extension for these samples. Figures 11a, b, and ¢ relats to three replicates of the
delaminated fiim layer of Sample C1, whareas Figures 12a, b, and c relate to three
replicates of the delaminated fim layer of Sampie 8, having the striated rugoalties.

Table 3 below represents necked width in inches (cm) as a function of percent
streich and shows how readily the necked laminates elongated In the transverse direction
for each of the samples of Table 1. From the tenslle strength test above, the forca in
pounds (kilograms) was recarded below in Table 2 for each sample at 30%, 60%, 80%,

27
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120%, 150%, and 180%. The laminates which had been necked to a narmower width
(Sampias 5,8,8; Table 3 “Laminated Necked Width" column) elongated at a much iess force
at the same % elongation than the control and to a much greater extent before breaking. If

tha sample broke either on or before the percent step changs, it has been designated as

Table 2

30%
251 (1.14)

421 (1.01)

.18 (1.43)

5.05 (2.20)

150%

180%

5.05 {2.29)

8.02 (2.73)

T

274 (124)

488 {2.21)

2.78 (1.28)
1.30 (0.55)

48 222) |

284 (1.29)

0.80 (027)

151 (0.68)

128 {0.58)
.78 (1.28)

588 (2.57)

582 (2.88)
(441 (200) |
213 (&7) |
[4.18 (1.90) |

527 @)

322 (148)
5.08 (2.30)

 4.00 (1.80)

et e—

473 (2.16)

538 (244)

;) | & >

121 (0.55)

233 {1.08)

342 (155)

189 (1.79)

4AT (2.09)

Table 3 additionally shows the calculated % Theoretical Extensibility as described

10 above for sach of the samples of Table 1.

Table 3
Sample

Laminats % Original
Necked Width
in. (em)

12 38 (31.43)
2% @1.13)
1% @21) |
10% @27.31)
8% (2.23)
7% (19.05)
6 3/8 (16.19)

--*Jﬂa
wswmﬂmg

The breathability was measured by WVTR for the necked laminate when i was in
the TD extended configuration, since this ls the configuration It would have when in use as
for instance in a diaper. Thresa repstitions of Sample 6 were extended 100% and 168%
and tested for WWTR. The results were as follows in Table 4. Note that the TD extended
laminate has a WVTR much higher than either of the comparative examples.

15
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Table 4
Sampils 8 WVTR
o/m'24 I
Unatretched {from Tabia 1 above) 1213
100% extonded 3060
188% exctancled 4250

To better describe the TD extensibllity of the fim layer, for Samples C1 and 6 above,
the film layer was delaminated from the spunbond layer for a further test. Prior to
delamination, a length of 3 inchas (7.62 cm) was marked on the fim side of the laminate
across the TD. The delamination was conduciad by completely immersing and soaking the
laminate in denatured ethyl aicohol {(ethanol) which softened and partially dissolved the
adhesive bonding beiween the fim layer and spunbond layer, such that the striated
rugasities of the fim layer ware not removed, damaged, or otherwise distoried. Once
delaminated, the film layer was tested in a tenslle tesier as described above and the force
was measured when the film layer had been extended by 0.3 inches (0.762 cm) (10%
strain). Tha force required to extand Sample C1 (the average of three repetitions) was:
approximataly 1000 grams per mil of the film layer thickness. The force required to extend
Sample 6 (the average of three repetitions), on the other hand, was approximately 60 grams
per mill of the film layer thickness, which was the thickness determined with the striated
rugosities flattened out.

Example 2

Additional laminates were prepared as described above, excapt thal a non-alastic
adhesive was used in some sampiss and that some samples were heated after being
necked. The modifications were made to evaluate the impact of: 1) using a non-elastic
adhesive as compared with the semi-alastic adhesive used above, and 2) heating the
laminate after the necking process. For sach sample, the non-elastic film layer was
stretched to 4X its length prior to lamination to the spunbond layer. The laminates were
necksd ag indicatad In Table 5 and tesied for permanent set as described above. The
non-elastic adhesive used was Rextac® 2730, avallable from Huntsman Polymers In
QOdessa, TX. Further, the samples that were heated after necking were contacted with
heated rofls maintained at a temperature of about 170°F (76°C).

A 10 cm x 10 cm (3.84 in. x 3.94 in.) sample was measured while the laminate was
sti! wound on a roll. Since the materials were wound under tension and some degrese of
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relaxation tends to occur over {imae, the samplas were re-measured after being cut from
the roll. Samples C9 and C10 are comparative {baseline) materials wherein the fim was
stretched but the laminate was not necked.

10

16

Table 5 __ - I
Laminate Sample Sample Oixe %
éam ple Actual | Adhssive Haat Sixe After Parmanant
Necking | " Type Applied | Measured | Relmation Set
Drene _omfn) | omgn) | ompe)
Non- 10x10 10x 10
co 14X 103X | e No | mo4x394) | (3.04x3.04) i
Sem- 10x 10 10x 10
c10 11X 103X | coate No (3.94x3.84) | (3.04x3.54) )
N 10% 10 10x 122
1 143 | 12 | oo No | B.84x384) | (3.94x4.80) 7
Sem- 10x10 | 08x118
12 14X |1 | No | moax3os) | mrexasn| ™
Seml- 10x10 85x118
19 14 | o1 | ke | No | moixas | praxsss | 7
Sami- 10x 10 10 %105
1 1.85X 136X | etastic Yos | 384x3.94) | (3.04x4.13) o
Non- 10x10 10x103
18 148X | 1% | gl | Yes ) mcexssn | peexeoe | ®
Non- 10x10 | 10x1125
16 148X | 13X | g No | gexao) | posxsany| 9

The heat set materials, Sampies 14 and 15, maintained their original dimensions
betier than the materials that ware necked and not heat set, based on a comparison
between the sample size before and after cutting from the roli. Further, all of the
materials, regardiess of use of elastic or inelastic adhesive, exhibited the same degree of
permanent set. There was litle difference between the permanent set of the laminates
mede with the seml-alastic adhesive and those made with the inelastic adheslive,
Indicating that the small amount of elastic adhesive used does not bear on the overall
extansibility and retractability of the nonwoven web laminate.

The samples were additionally tasted for tenslle properties in the transverse
dimension (TD) and WVTR according to the test methoda described above. The results
are summarized in Table 8.
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Table 6 _ _ \
Tolosd | 10 | 10
o | | e | e | e | o | 2 | e
b. DY)
ce 103X | Nonslestc | No gg, 625 ‘;ﬂi 1687
cw | 103 Elsstic No (;g 08.7 (g:;:, 2121
1 132X | Nonalmstic | No (%0-0'491.) 178 {;ﬁ, 1272
12 1.28% Elastic "No ‘gjg:, 201 &:ﬁ) 1222
1| 1 | Eme No oom | 22 lam| W
1" 1.38X Elastic Yos (g:‘:;:, 182 ‘}% 1482
18 13% | Non-elastic | Yes ‘gj;g, 174 f,"_';';) 1400
1 13X | Nonolestic [ Mo ‘gj:‘.?, 174 ‘;ﬁ, NA

When the samples were elongated 50%, the control (un-necked) materials,
Sampies CB and C10, exhibited a significantly higher load than the necked materials,
Samples 11-186, indicating that a much greater force was needed to extend the control
sampies in the transversa dimension.

Example 3

Strands of elastomeric filaments In the form of rubber bands were aitached
lengthwise to the longitudinal dimension of the film side of the necked laminate of Sample
8 from Example 1 above, using 3M "Super 77" spray adhesive. The entire flim surface
was sprayed with the adhesive. The stretched rubber bands were pressed against the
adhesive and heid there for about 15 saconds. While the rubber bands wera still under
tension, baby powder (as avaliable from Johnson & Johnsaon), was sprinkled on the
adhesive coated sample to eliminate the adhesive effect In locations other than at the
rubber band attachment locations. Upon release of the blasing force, the elastomeric
filamenis recovered, drawing the necked laminate along with it. The thus formed
composite material exhiblted LD stretch and recovery and TD extensibiity and
retractabllity. Figures 20 and 21 show images of the thus formed composits material.

3
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Exampis 4
A composite material was made as essentially dascribed above for Example 3,

excepl that the elastomeric fllaments were not stretched and were attached perpendicular
to the longtiudinal dimension and the striated rugosities. In other words, the elastomeric
filameants were attached In the transverse dimension of the necked laminate as can be
seen In Figure 22. The thus formed composite material exhibited TD stretch and
recovery.

Example S

A Stretch Bonded Laminate (SBL) of a 73 gsm elastic material as an inner elastic
material, which had a standard polypropylene spunbond facings such as that made by the
Kimberly-Clark Corporation of Dallas, Texas, attached to both sldes of the inner elastic
material, was carefully delaminated from one of the spunbond layers. "Stratch bonded”
conventionally refers to an elastic member being bonded to another member while the
elastic member is extended at least about 25 percent of its relaxed length. “Stretch
bonded laminats” refers to a material having at least two layers In which one iayeris a
gatherabie layer and the other iayer is an elastic iayer. The layers are joined together
when the elastic layer Is In an extended condition so that upon relaxing the iayers, the
gatherable layer is gathered. Such a material may be siretched to the extant that the non-
elastic material gathered betwean the band locationa allows the elastic material to elongate.

One type of stretch bonded laminaie ls disclosed, for example, by commonly assigned U.S.
Patent 4,720,415 to Vander Wialen et al., in which multiple layers of the same polymer
produced from muitiple banks of extruders are used.

The elastic material with one spunbond facing was atiached to the laminates from
Example 1 above. For the elastic material of the delaminated SBL used herein, the
elastic material waa formed by meltblowing a blend of 70 percent, by weight, of an A-B-A’
block copolymer having polystyrene "A”" and "A™ endblocks and a poly(ethylene-butylens)
"B" midblock (obtained from the Shell Chemical Company under the trade designation
KRATON® GX 1857) and 30 parcent, by weight, of a polysthylene (obtained from U.S.1.
Chemical Company under the trade designation PE Na601).

Meltblowing of the elastic material was accomplished by extruding the bland of
materiale through an extruder and through a meitblowing die as described in cormmonly
assignad U.S. Patent No. 4,663,220 1o Wisneski et al.

The elastic material and spunbond layer were then laminated to the neckad
laminates of Example 1 above to form composite materials as follows in Tabie 7. The
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elastic material side was bonded directly to tha film side of the necked laminats through
tha use of sine wave pattern bond plate and Carver Preas {(Model #1528, Serlal #2518- \
68). The bond pattern used is shown in Figure 18a. A press temperature of 150 "F
(85.58 °C) wae used, and the bonding period was 15 seconds. The force used was
5 20,000 pounds (88,660 Newtons) as indicated by the gauge on the Carver Press. The
sample size was about § X 10 inches (22.88 X 25.4 am).

Samples 1-8 of Example 1 above were used to form the necked laminate for the
composite materials of Samples 9-16, respactively. The Samples were elongatad to
break and the peak load and eiongation at that peak load wers recorded as follows In

10 Table 7 below. By having the additional spunbond layer {from the SBL), "TD Peak Strain”
incraases for all of the Samplas 9-18 to about 150 to 180%. This was because the peak
load is now augmented by the SBL spunbond layer as Is shown by the high TD peak
loads. The one exception is that Sample 14 {(which was Sample 8 with the attached
elastic layer and the additional spunbond layer) had a strain of 188.657% as compared to

15 Sampie 8's strain of 197.79% because Sample B had such a high elongation itself. Figure
25 is a cross-sectional optical photornicrograph of a composite material whereln the elastic
material was not stretched showing the multiple layers of Sample 14.

Table 7 —_—
Sample | Description TO Pesak | TD Peak
8train Load
C1 Laminats Control {Toisl Draw 5.0x, Neciing Draw 1.0x) | 82.16 2310.03
C2 Laminate (Total Draw 3.8x, Necking Draw 1.0x) 100.823 2785.73
C3 Leminais {Total Draw 3.8x, Necking Draw 1.1x) 29.88 2782.10
CA Laminats (Total Draw 4.3x, Necking Draw 1.2x) 54.993 2750.06
| C5 Laminate (Total Draw 4.6x, Necking Draw 1.3x) 126.92 2485.687
 Ca Laminate (Total Draw 5.0x, Necking Draw 1.4x) 107.79 2263.04
[ C7 Laminsts (Total Draw 5.2x, Necking Draw 1.45x 14425 2478.54
 C8 Laminate (Toted Draw 5.2x, Necking Draw 1.45x 141.24 2131.53
9 Laminate 1 with SBL attached 165.05 86891.14
10 Laminaie 2 with SBL attached 167.08 E883.44
1 Laminate 3 with SBL alisched 160283 10312.18
2 Laminate 4 with SBL stiached 153473 8129.49
13 Laminate 5 with SBL attachad 168.35 8913.38
14 Laminate 8 with SBL atiached 189.657 8698.82
15 Laminate 7 with SBL attached (same as laminate 8) 153.665 8584.71
18 Laminate 8 with 8Bl ettached 138.765 7804.15

In Table 8, Samples 1-8 of Example 1 above are compared with Samples 6-16,
respectively for the cydling test performed as described above. Each of the Samples was
¢ycled to different lengths depending on "Elongation at Peak Load” from the tensile tests
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sbove. As can be deduced from this daia, elastic materials helped to maintain the
exiansion force and retractive force afier the initial stretch, e.g. Samples 1-8 extended
without tearing but did not retract very much, or at least very quickly. Samples 9-16, on
the other hand, stretched and recovered In the TD direction as can be seen by the lower
5 pemanent set and the maintanance of the extenasion force and retractive force at 50% of
the elongation distance. Figure 16 shows cyding for Sampia 6, while Figure 17 shows
cycling for Sample 1. Sample 6 has a high parmanent set as compared to Sample 14.

Table 8
Samplal % |at 50% of elongation cyded to, |Permanent| TD Peak| Elong @
elongation In grams Set (%) Load Peak
cyced io FEirat T Third | First |Second (9) |Load (%)
u up | Down | Down
] 50 (1027 o8 3 G 62 2400 92
] 85 | 2757 | 458 | 242 | 231 20 8800 178
C2 55 [1513] ©7 | 1.4 | 13 61 2900 80
10 81 | 2815] 448 | 237 | 217 21 10700 | 175
c3 56 | 1114] 57 8 1" 64 3100 104
1 76 | 1013 | 374 | 225 | 208 20 9700 168
C4 52 ] 1014] 33 3 7 64 2900 118
12 78 |1016] 306 | 234 | 217 20 9600 185
C5 68 ] 448] b6 0 | 5 72 2700 157
13 87 11530 340 | 225 | 206 19 10400 | 216
c6 101 | 420 | 12 8 6.8 76 2300 194
14 88 | 1064 ] 380 | 248 | 230 19 8100 174
c7 75_J]650] 35 ] 10 | 6 72 2800 | 151
15 B0 | 1354 | 344 | 181 | 192 21 8800 188
C3 73 | 183 | 24 2 4 79 2000 215
16 72 | 637 | 306 | 200 | 200 25 8100 182
10
Exampie 6

A Stretch Bonded Laminate (SBL) having a 73 gsm elastic materiai was formed as
described above for Example 5 except that both spunbond facings were removed from
Samples 18-22. The Inner elastic matsrial, the KRATON® elastic meltblown, was then

15 combined without stratching 10 the necked laminates of Example 1 above as follows:

34
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Sample 18 was made from Sample C1; Sampie 18 was made from Sample C2; and
Samples 20 and 21 were made from Sample 8. Algo, this time, a press temperature of
120 °F (48.88 °C) and bonding period of 30 seconds was used. Sample sizes were 8 X
10 Inches (20.32 X 25.4 cm). The sine wave bond pattern from Figure 19a was used for
5 Samples 18-20, while the dot bond pattemn from Figure 18b was used for Sampile 21.
These sampies were cycle tested as described above for Example 2 and the results are
reported below in Table 8. Again, the psrmanent set was greatly reduced whan the
elastic material was used to make the composite material. The extensive and retractive
forces were significantly Increased. Figure 18 shows cycling for Sample 6, while Figure 18
10  shows cydling for Sample 20.

Table 9
[Sample | % | at 50% of % elongation cycled [Permanent] TD Peek| Elong @
elongation to, In grams Set (%) | Load Peak
Cycied 0 [“Eirgt | Third | First |Second (g |Load (%)
up | up | Down | Down
C1 50 |1027| 08 5 6 82 2400 92 |
18 51 _|1326] 172 | 58 | 51 40 3400 100
c2 55 |1613] o7 | 14 | 13 61 2600 80
19 56 |1694] 178 | 56 | 47 41 3500 84
c8 101 | 420 | 12 ] 66 76 2300 104
[ 20 102 (683 | 112 | 70 | 65 | 32 3000 | 242
21 102 | 747 | 125 | 680 | 74 27 2600 | 221

Table 10 provides results from WVTR and hydrohead testing for all of the above
15 desxcribed Samples, including Sample 22 which was made by stretching Sample 20 100%
in the transverse direction.

a5
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Table10
Sample | Description WVTR Hydrohead
— g/m¥24 h_{ mbar
c1 Laminate Conbrol (Total Drew 5.0x, N Draw 1.0x) | 2788 353
c2 Laminate (Total Draw 3.6x Draw 1.0x) 1758 205
[ox] Laminates (Total Draw 3.6x, Necking Draw 1.1x) 1004 316
Ca Laminale (Total Drew 4.3x, Nacidng Drew 1.2x) 888 437
Cs Laminate {Totsl Draw 4.8x Draw 1.3x 1474 383
| C8 Laminate (Total Drew 5.0x, N Draw 1.4x 1213 454
cr Laminate (Totsl Drew 5.2x, N Draw 1.45x) 1783 383
c8 Laminsts (Total Draw 5.2x, Necking Drew 1.45x) 1140 387
8 Laminate 1 with SBL attached 2382 253
10 Laminsts 2 with SBL attached 1404 331
1] Laminste § with SBL_ sttached 1118 427
12 Laminate 4 with SBL sttachad 870 457
13 Laminate 6 with SBL atiached 1126 368
14 Laminats 6 with SBL atiached 188 238
16 Laminats 7 with SBL atteched (same as lsminete 8) | 1263 100
18 Laminate 8 with SBL atiached 1 104
18 Laminate 1 with unstretched Kraton aitached 2819 | 242
19 Laminats 2 with unstretched Knrton atteched 1560 280
20 Laminate 6 with unstretchad Krston sttached 1478 310
21 Laminats 20 w/dot patiam instead of sihe 1471 360
2 Laminatis 20 siretched 2x 2407 207

Table 11 below summarizes the WVTR data for Samples C1, C2, and 8,
comesponding to thair counterperts from above In Example 5 (Samples 9, 10, and 14) and
Example 8 (18, 18, and 20), respeciively. Composite materials which have the elastic
material which Is not stretched, therefore, have not been adversely affectad with respect to
breathabiitty by addiion of the etastic matertal.

Table 11
Sample | ocked Larinsie [ Exemple? | Exempley |
C1 2799 2382 2818
e e 1404 1550
8 1213 1368 1478
Example 7

Sample 17 was made by adding the elastic material (KRATON® meitblown
nonwoven web) from the inner elastic material described in Example 8 abova to Sample 6
from Example 1 above. The elastic material was first stretched in the LD and bonded in
the stretched stats to the film side of Sample 8. Bonding was accomplished using the
Carver Press as described above for Example 5. The bond pattern used was the sine
wave pattam shown in Figure 18a. A press temperature of 110 °F (43.33 °C) was used,
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and the bonding period was 15 seconds. The force used was 20,000 pounds (88,860
Newtons). Thae sample size was about 6 X 8 Inches (15.24 X 15.24 cm). The samples
were tested and the results reported in Table 12 below. Exempiary tensile testing curves
are shown in Figures 26-31for both LD and TD testing. Figure 25 s a cross-sectional
optical photomicrograph of the composite materal of the present Invention showing the
muitiple layers of Sample 17. Some of the samples were sireiched as indicated and
retestad for WVTR to mimic breathability when the composite material was stretched as it
would likely be In actual use. Sample 17 has both stretch and recovery in the LD and TD,
aswalluhandkadlus.whldlhnolspedﬂcallylrﬂkabdbymbdm. This Sample also
has aexcallent iquid (water) barrer properties, breathabliity and has a very nice appearance
and feel.

Table 12
[Sampie Description WVIR | Hydro-hesd | LD D | 1o YO |
P mber Posk | Pesk | Pesk | Pusk
M Stmin | Lond | Sewin | Losw
c1 mmunrmm 2799 353 357 | 11631 | 8215 | 2319
[ mem-nrux. 1213 454 5682 | 20010 | 167.78 | 2264
Laminais 8 stretched 2X 3080 207
17 Laminats 6 with stretchad 1859 280 126584 | 16014 | 19653 | 3979
KRATON® sitached
Lamingte 17 sireiched 2X in LD | 1424
Laminale 17 stretched 2X in 1D | 3018

*Supported by a lightweight (approximately 0.4 oay) layer of spunbond since it Is elastic
and would otherwise break under tha weight of the watsr.

These samples wera cycle tested as deacribad above for Exampile 5 and the
results are reported below in Tables 13 and 14. The Samples in Table 13 were cycle
tested in the LD which is graphically lllustreted In Figures 32-34. The Samples In Table 14

20 were cycle lestad in the LD which is graphically Rlustrated in Figures 35-37.
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Table 13
Sample % at 50% of % Permanent| LD Peak | Elong @
slongation eiongation Load Peak
cycled to cycled to, in
— L
First | Third | First |Second| Set (%) (g) |Load (%)
up_| up '| Down | Down e
c1 21 4378 ] 476 | 631 18 20 12533 43
6 3 7088 | O71 | 732 7 28 20536 84
17 66 339 | 252 | 198 18 18 15437 189
Table 14
Sample[ % 8t 50% of % Permanent| TD Peak| Elong @
elongation elongation Load Peak
cycled to cycled to, in
__grams
First | Third | First |Second| Set (%) (9) |Load (%)
up_| up | Down | Down
Cc1 50 1027 ) 98 5 8 82 2400
8 101 420 12 ) 6.6 76 2300 104
17 T2 805 | 107 12 14 58 4862 177

Having thus described the Invention in detall, it shoukd be apparent that various
modifications can be made in the present invention without departing from the spirit and

scope of the following claims.
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Woe claim;

1.

A composite material compriaing:

a) at laast one first layer of a non-elastic neckable material;

b) at least one second layer of a non-elastic film attached to sald at lsast one
first layer to form a laminate; wherein sald laminate Is nacked in a first
dimension to form a necked laminate and wherein sald second film layer
has striated rugosities In a dimension perpendicular to said first dimension;
and

c) at least one layer of an elastic material attached to sald necked Iaminate.

The composite material of dalm 1, wherein sald material exhibits extension and
retraction In at least one dimension and stretch and recovery In at least one
dimenasion.

The composite material of claim 2, wherein sald striated rugoslties comprise
trapezoidal, creneliated, or pleated striations.

The composite material of caim 2, wherein sald means of attaching comprises
point borwding, thermal point bonding, adhesive bonding, or sonic weiding.

The composite material of claim 4, whsrein adhesive bonding Is used to atiached
the layors.

The composite maierial of claim 2, wherein said first dimension is defined by a
tranaverse dimension and said perpendicular dimension is defined by a
longitudinal dimension.

The composite material of clalm 2, wherein sald material Is breathable.

The compaosite materiat of clalm 2, wherain said non-elastic neckable material has
a basis weight of from about 0.3 osy (10 gsm}) to about 2.7 osy (90 gsm).

\
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10.

1.

12.

13.

14.

15.

The composite material of claim 2, whenain sald non-slastlc neckable material or
sald non-elastic film comprises a polyolefin.

The composite material of claim 2 or 9, wherein said neckable material comprises
a spunbond nonwoven material.

A conformable composite material for use in a garment comprising:

a) &t least one first layer of a non-elastic neckable material;

b) atlsa:lonesaamdlaygrofanon-elanﬁcﬁlmamd\adtnsaldatlautono
first layer to form a laminate; wherein said laminate |s necked in a first
dimension to form a necked laminate and wherein said second fiim layer
has striated rugosities in a dimension perpendicular to sald first dimension;
and

c) al least one layer of an elastic material attached to sald necked laminate;
wherein a blasing force applled to said firat dimansion of sald material will
cause said material to extend, stretch and conform around the body of the
user.

The conformable composite material of claim 11, wherein sald striated rugoslties
comprise trapezoidal, crenellated, or pleated striations.

The conformable composite material of claim 11, whesein said means of attaching
comprisas thermal point bonding, point bonding, adhesive bonding, or sonic
welding.

The conformable compoesite material of claim 13, wherein adhesive bonding Is
used to attach the layers.

The conformable composite matsrial of claim 11, wherein sald fist dimension Is
defined by a transverse dimansion and said perpendicular dimenslon is defined by
a longltudinal dimension.
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16.

17.

18.

18.

21.

The conformable composiie material of claim 11, wherein said non-elastic
neckabls material has a basis weight of from about 0.3 osy (10 gsm) to about 2.7

osy (80 gam).

The conformable compesite material of claim 11, wherein said composite material
Is breathable.

The conformable composite material of claim 11, wherein said laminate forms at
least a portion of a personalca_raabsorbentartida.

The conformable composite material of claim 11, 17 or 18, wherein said laminate
forms at least a portion of an outer cover for a personal care absorbent article.

The conformable composite material of cialm 11 wherein said composite material
containe apertures.

The conformable composhe material of claim 20 wherein sald composite material
forms at least a partion of a liner for a personal care absorbent article.

The conformable composlite matarial of clalm 11, wherein said laminate forms at
least a portion of a protective garment.

Tha conformable composite material of claim 11 or 20, wherein sald laminate
formns at laast a portion of a facemask.

A method for making a composite matertat comprising:

a) providing at least one first layer of a non-elastic neckable material;

b) providing at least a second layer of a non-elastic fllm layer;

c) attaching said non-elastic neckable material to said non-elastic fiim to form
a l[aminate;

d) streiching sald laminate In a first dimension to neck sald laminate in a
dimansion perpendicuiar to sald first dimenslon to form a necked laminate
such that striated rugosities are formed In sald non-elastic film layer in said
perpendicular dimension; and
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.

e) further attaching at least a third layer of an slastic material to said necked
laminate.

‘The methed of claim 24, further comprising partlally stretching said non-elastic film
layer prior to formation of the laminate to render sald film layer in the laminate
breathable.

The method of claim 25, wherein sald non-elastic flim layer contains from about
20% to about 45% by volume of filler.

The method of clalm 25, wherein ssid laminate has a WVTR of at least about 1000
@/m2/24 hours.

The method of claim 24, further comprising haating sald laminats.

The method of claim 24, wherein said siep of attaching comprises adhealve
bonding, tharmal point borxiing, point bonding, or sonic weiding.

The method of claim 20, wherein adhesive bonding s used to attach the layers.

The composite material of ciaim 24, wherein said laminats Is stretched to about
1.2 to about 1.6 times Itx original length.

A breathable, conformable composite material for uss in a garment, comprising:

a) at least one first layer of a non-elastic nackable spunbond material having
a basls weight of from about 0.3 osy (10 gsm) to about 0.7 osy (24 gam);

b) at least one second layer of a non-elastic flim contalning from about 20% to
about 45% by volume of flller, sald sacond fllm layer attached to sald non-
elastic neckabls spunbond material to form a laminate; wherein sald
laminate Is necked in a first dimenaion to about 30% to about 80% of its
original width to form a necked laminate, and whereln sald film layer has
striated rugosities in a dimension perpendicular to sald first dimension,
such that a biasing force applied 1o sald first dimension of sald laminate will
cause said necked laminate to extsnd and conform around the body of the
user; and

42
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c) at least one layer of a stretched elasiic material attached to saki necked
taminate such that the composite material exhibits stretch and recovery in
at least one dimension.

5 33. The bresthable, conformable composits material of claim 32 wherein said
composite material exhibits stretch and recovery in multiple dimensions.
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