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CARPET STRUCTURE WITH PLLASTOMERIC FOAM BACKING

FIELD OF THE INVENTION

The present invention pertains to foam cushion backings. More particularly, the
present invention pertains to foam cushion backings suitable for use in carpets and
carpet tile products. The present invention further pertains to foam cushion-backed
carpet and carpet tile products. The present invention further pertains to methods of

making such foam cushion backings and carpet and carpet tiles as described herein.

BACKGROUND OF THE INVENTION

Foam cushions are commonly used as backings for carpet or carpet tile
products. When cushion-backed, carpets and carpet tiles may wear longer than
products that do not have these backings. In particular, When stress is applied to carpet
face yarn affixed to a carpet or carpet tile product having a cushioned backing, such as
by walking, rolling or by placing heavy objects on the surface, the load is transferred
from the carpet face to the cushioned backing. Thus, the cushioned backing will bear
the majority of the load and the carpet face will generally not show wear as quickly as
products not having a cushion backing. As such, a cushion backing system engineered
to absorb that force can greatly increase the appearance retention of the carpet or carpet
tile, thus increasing its usable life and lowering the overall cost to the consumer.
Additionally, since a cushion-backed carpet or carpet tile product can absorb the load
applied by a person’s walking or standing, the person’s fatigue can be lessened. This
makes cushion-backed carpet or carpet tile products especially beneficial in locations
where persons walk or stand for extended periods such as, for example, offices, malls,
airports etc.

However, when repeated stresses are placed on a éarpet or carpet tile structure,
such as by walking, standing, rolling or the placing of heavy objects on the surface,
some foam backings can have a tendency to collapse. When this happens, a backing
will no longer have significant cushioning properties. A person walking or standing on
the carpet or carpet tile for extended periods may experience increased fatigue because

of the loss of cushioning in the backing material. This, in turn, will normally lead to
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more wear to the face fibers because the stress applied will no longer be transferred to
the backing. Delamination i.e., separation of one or more of the individual layers of the
carpet or carpet tile product may also increase.

Polyurethanes are widely used in the preparation of foam cushion-backed carpet
and carpet tiles. Application of a polyurethane cushion backing to a carpet or carpet tile
génerally enhances the longevity of the product and can decrease fatigue in a person
walking or standing thereon.

However, carpet and carpet tile products backed with polyurethane are generally
not readily recyclable using low cost methods. That is, a polyurethane-backed carpet or
carpet tile product generally must first be separated from the carpet face and primary
backing prior to recycling so as to be able to obtain value from the components for later
use to prepare products from such recycled materials. The potential uses for a
heterogeneous mixture of recycled polymeric materials i.e., unseparated materials, are
generally quite limited in that desirable products are difficult to obtain from such
materials. For example, while a recyclable carpet or carpet tile may be obtained from
the use of a polyethylene face fiber, a polyethylene primary backing and an ethylene-
containing adhesive material, when such carpet has a polyurethane foam cushion
backing, the foam cushion backing is not readily compatible with the other materials.
This generally results in an adverse affect on the mechanical properties (e.g., tensile and
impact strength) and aesthetic properties of any articles formed from such a mixture.
While the various components can be separated from each other prior to use in a
recycled product, the separation process generally takes considerable time and energy to
undertake.

In light of the above, it would be beneficial to a obtain foam cushion backing for
application to a carpet or carpet tile product, where such backing does not comprise
polyurethane. It would be further desirable to have a carpet or carpet tile product
having such a foam cushion backing, where such product exhibits durability and

comfort underfoot.
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SUMMARY OF THE INVENTION

The present invention pertains to foam cushion backings. More particularly, the
present invention pertains to foam cushion backings suitable for use in carpets and
carpet tile products. The foam cushion backings herein are prepared from
homogenously branched ethylene polymers or substantially linear ethylene polymers.
The foam cushion backings may contain a resilient material. The present invention
further pertains to foam cushion-backed carpet and carpet tile products. The carpets
and carpet tiles can comprise a secondary backing material. The present invention
further relates to methods of making such foam cushion backings and carpet and carpet
tiles as described herein.

Additional advantages of the invention will be set forth in part in the detailed
description, which follows, and in part will be obvious from the description, or may be
learned by practice of the invention. The advantages of the invention will be realized
and attained by means of the elements and combinations particularly pointed out in the
appended claims. It is to be understood that both the foregoing general description and
the following detailed description are exemplary and explanatory aspects of the

invention, and are not restrictive of the invention, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows an aspect of the present invention having a non-woven backing
attached thereto.
Figure 2 shows an aspect of the present invention having a capcoat applied

thereto.

DETAILED DESCRIPTION OF THE INVENTION

The present invention may be understood more readily by reference to the

following detailed description of the invention and the examples provided herein. It is

tobe understood that this invention is not limited to the specific methods, formulations,

and conditions described, as such may, of course, vary. It is also to be understood that
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the terminology used herein is for the purpose of describing particular aspects only and

is not intended to be limiting.

In this specification and in the claims that follow, reference will be made to a
number of terms, which shall be defined to have the following meanings.

The singular forms “a,” “an,” and “the” include plural referents unless the
context clearly dictates otherwise.

Ranges may be expressed herein as from “about” one particular value and/or to
“about” or another particular value. When such a range is expressed, another aspect
includes from the one particular value and/or to the other particular value. Similarly,
when values are expressed as approximations, by use of the antecedent “about,” it will
be understood that the particular value forms another aspect.

"Optional" or "optionally" means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where
said event or circumstance occurs and instances where it does not. For example, the
phrase "optionally comprising water" means that the composition may comprise water
and that the description includes both compositions comprising water and compositions
without water.

“Carpet” and “carpet tile” are used herein in the manner as would be recognized
by one of ordinary skill in the art. The definition of carpet and carpet tiles herein does
not include products that would be known to one of ordinary skill in the art as “resilient
flooring.” As an example, products that fall under the category of resilient flooring
include, but are not limited to, linoleum, vinyl tiles, cork tiles, rubber tiles and floor
mats.

Throughout this application, where patents are referenced, the disclosures of
these patents in their entireties are hereby incorporated by reference into this disclosure.

Throughout this application, where ASTM methods are referenced, the
disclosures of each of these ASTM methods are hereby incorporated by reference in
their entireties into this disclosure.

In a first aspect, the invention pertains to a foam cushion backing suitable for

use in a carpet or carpet tile product. Still further, the present invention pertains to
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carpet and carpet tile products having such a foam cushion backing. In a further aspect,
the foam cushion backing is formed from a polymer composition having certain
polymeric and other ingredients.

In one aspect, the polymer composition used to prepare the foam cushion
comprises an ethylene polymer, in particular, a homogenously branched ethylene
polymer. The term "homogeneously branched ethylene polymer" (“HBEP”) means an
ethylene interpolymer in which the comonomer is randomly distributed within a given
polymer molecule and wherein substantially all of the polymer molecules have the same
ethylene to comonomer molar ratio. The term more specifically refers to an ethylene
interpolymer that is characterized by a relatively high short chain branching distribution
index (SCBDI) or composition distribution branching index (CDBI). That is, the
interpolymer has a SCBDI greater than or equal to about 50 %, or greater than or equal
to about 70 %, or greater than or equal to about 90 %, and generally lacks a measurable
high density (crystalline) polymer fraction. SCBDI is defined as the weight % of the
polymer molecules having a comonomer content within 50 % of the median total molar
comonomer content and represents a comparison of the monomer distribution in the
interpolymer to the monomer distribution expected for a Bernoullian distribution. The
SCBDI of an interpolymer can be readily calculated from data obtained from techniques
known in the art, such as, for example, temperature rising elution fractionation
(abbreviated herein as "TREF") as described, for example, by Wild ef al., Journal of
Polymer Science, Poly. Phys. Ed., Vol. 20, p. 441 (1982), or in U.S. Patent. No.
4,798,081, or by L. D. Cady, "The Role of Comonomer Type and Distribution in
LLDPE Product Performance," SPE Regional Technical Conference, Quaker Square
Hilton, Akron, Ohio, October 1-2, pp.107-119 (1985). The monomer distribution of the
interpolymer and SCBDI may also be determined using 13C NMR analysis in
accordance with techniques described in U.S. Patent. No. 5,292,845 and by J. C.
Randall in Rev. Macromol. Chem. Phys., C29, pp. 201-317.

In addition to referring to a homogeneous (or narrow) short branching
distribution, the term "HBEP" also means the interpolymer does not have sut;stantial
long chain branching. That is, the ethylene interpolymer has an absence of long chain

branching and a linear polymer backbone in the conventional sense of the term "linear."
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However, the term "HBEP" does not refer to high pressure branched polyethylene
which is known to those skilled in the art to have numerous long chain branches.
HBEP can be made using polymerization processes (e.g., those described by Elston in
U.S. Patent. No. 3,645,992) which provides a uﬁiform (narrow) short branching
distribution (i.e., are homogeneously branched). In his polymerization process, Elston
uses soluble vanadium catalyst systems to make such polymers, however others such as
Mitsui Chemical Corporation, Exxon Chemical Corporation and Dow Chemical
Company have used so-called single site catalyst systems to make polymers having a
similar homogeneous structure. HBEPs suitable for use herein can be prepared in
solution, slurry or gas phase processes using hafnium, zirconium and vanadium catalyst
systems. Ewen et al. in U.S. Patent. No. 4,937,299 describes a method of preparation
using metallocene catalysts.

Still further, the polymer composition comprises a substantially linear ethylene
polymer (“SLEP”). “SLEPs” are a type of HBEP and are disclosed in U.S. Patent. Nos.
5,272,236 and 5,278,272, the disclosures of which are incorporated herein in their
entireties by this reference for SLEP’s and the methods of making the same. Such
polymers are available are available from The Dow Chemical Company as
AFFINITY™ polyolefin plastomers and from Dupont Dow Elastomers JV as
ENGAGE™ polyolefin elastomers.

More particularly, as used herein, “SLEP” refers to homogeneously branched
ethylene/o-olefin interpolymers that have a narrow short chain branching distribution
and contain long chain branches as well as short chain branches attributable to
homogeneous comonomer incorporation. The long chain branches are of the same
structure as the backbone of the polymer and are longer than the short chain branches.
The polymer backbone of substantially linear-olefin polymers is substituted with an
average of 0.01 to 3 long chain branch/1000 carbons. SLEPs can have certain
processing advantages for use in the present invention. When those advantages are
desired, suitable SLEPs for use in the invention are substituted with from 0.01 long
chain branch/1000 carbons to 1 long chain branch/1000 carbons, and more preferably

from 0.05 long chain branch/1000 carbons to 1 long chain branches/1000 carbons.
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Long chain branching is defined herein as a chain length of at least 6 carbons,
above which the length cannot be distinguished using 1C nuclear magnetic resonance
spectroscopy. Long chain branches are of greater length than the short chain branches
resulting from comonomer incorporation.

The presence of long chain branching can be determined in ethylene
homopolymers by using B¢ nuclear magnetic resonance (NMR) spectroscopy and is
quantified using the method described by Randall (Rev. Macromol. Chem. Phys., C29,
V. 2&3, p. 285-297). As a practical matter, current B¢ nuclear magnetic resonance
spectroscopy cannot determine the length of a long chain branch in excess of six carbon
atoms. However, there are other known techniques useful for determining the presence
of long chain branches in ethylene polymers, including ethylene/1-octene interpolymers.
Two such methods are gel permeation chromatography coupled with a low angle laser
light scattering detector (GPC-LALLS) and gel permeation chromatography coupled
with a differential viscometer detector (GPC-DV). The use of these techniques for long
chain branch detection and the underlying theories have been well documented in the
literature. See, for example, Zimm, G. H. and Stockmayer, W. H., J. Chem. Phys., 17,
1301 (1949) and Rudin, A., Modern Methods of Polymer Characterization, John Wiley
& Sons, New York (1991) pp. 103-112.

Included among HBEPs suitable for use in the present invention are SLEPs due
to their improved melt extrusion processability and unique rheological properties as
described by Lai et al. in U.S. Patent. Nos. 5,272,236 and 5,278,272, the disclosures of
which are included in their entireties by this reference.

SLEPs differ from the class of polymers conventionally known as HBEPs, for
example, by Elston in U.S. Patent. No. 3,645,992, in that substantially linear ethylene
polymers do not have a linear polymer backbone in the conventional sense of the term
“linear.”

The SLEPs that may be used in the present invention may be characterized as
having (a) a melt flow ratio, Ijo /1,.5.63, (b) a molecular weight distribution, My, /My, as
determined by gel permeation chromatography and defined by the equation: (My/My,)
(I10/12)-4.63, (c) a gas extrusion rheology such that the critical shear rate at onset of

surface melt fracture for the substantially linear ethylene polymer is at least about 50 %
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greater than the critical shear rate at the onset of surface melt fracture for a linear
ethylene polymer, wherein the SLEP and the linear ethylene polymer comprise the same
comonomer or comonomers, the linear ethylene polymer has an I, My, /M, and density
within ten % of the SLEP and wherein the respective critical shear rates of the SLEP
and the linear ethylene polymer are measured at the same melt temperature using a gas
extrusion rheometer, (d) preferably a single differential scanning calorimetry, DSC,
melting peak between -30 and 150 °C., and (e) a short chain branching distribution
index greater than about 50 %.

The SLEPs that may be used in this invention are homogeneously branched
interpolymers and essentially lack a measurable "high density" fraction as measured by
the TREF technique (i.e., have a narrow short chain distribution and a high SCBD
index). The SLEPs generally do not contain a polymer fraction with a degree of
branching less than or equal to 2 methyls/1000 carbons. The "high density polymer
fraction" can also be described as a polymer fraction with a degree of branching less
than about 2 methyls/1000 carbons.

The substantially linear ethylene interpolymers that may be used in the present
invention are interpolymers of ethylene with at least one C3-Cyp a-olefin and/or C4 -Cy3
diolefin. Copolymers of ethylene and o-olefin of C3-Cao carbon atoms can be used.
The term "interpolymer" is used herein to indicate a copolymer, or a terpolymer, or the
like, where, at least one other comonomer is polymerized with ethylene to make the
interpolymer. Suitable unsaturated comonomers useful for polymerizing with ethylene
include, for example, ethylenically unsaturated monomers, conjugated or non-
conjugated dienes, polyenes, etc. Examples of such comonomers include Cs-Cy 0-
olefins as propylene, isobutylene, 1-butene, 1-hexene, 4-methyl-1-pentene, 1-heptene,
1-octene, 1-nonene, 1-decene, 1,9-decadiene and the like. Other suitable monomers
include styrene, halo- or alkyl-substituted styrenes, tetrafluoroethylene,
vinylbenzocyclobutane, 1,4-hexadiene, 1,7-octadiene, and cycloalkenes, e.g.,
cyclopentene, cyclohexene and cyclooctene.

SLEPs are known to have excellent processability, despite having a relatively
narrow molecular weight distribution (for purposes of this invention, the My/M, ratio is

generally less than about 3.0, or less than about 2.5, and or less than about 2).
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Surprisingly, unlike homogeneously and heterogeneously branched linear ethylene
polymers, the melt flow ratio (I;o/Iz) of substantially linear ethylene polymers can be
varied essentially independently of the molecular weight distribution, My, /M;.
Accordingly, a particularly suitable ethylene a-olefin polymer for use in the present
invention can be a SLEP.

The term "heterogeneously branched linear ethylene polymer" is used herein in
the conventional sense in reference to a linear ethylene interpolymer having a
comparatively low short chain branching distribution index. That is, the interpolymer
has a relatively broad short chain branching distribution. Heterogeneously branched
linear ethylene polymers have a SCBDI less than about 50 % and more typically less
than about 30 %. HBEPs and SLEPs also differ from the class of polymers known
conventionally as heterogeneously branched traditional Ziegler polymerized linear
ethylene interpolymers, for example, ultra low density polyethylene (“ULDPE”), very
low density polyethylene (“VLDPE”), linear low density polyethylene (“LLDPE”)
medium density polyethylene (“MDPE”) or high density polyethylene (“HDPE”) made,
for example, using the technique disclosed by Anderson et al. in U.S. Patent. No.
4,076,698, in that substantially linear ethylene interpolymers are homogeneously
branched interpolymers. In one aspect, VLDPE, ULDPE, LLDPE, MDPE and HDPE
are not used as the primary ethylene components in the foam cushion backings of the
present invention (although such materials may be used as a component in any adhesive
polymers or resilient materials utilized herein as discussed below). Further, in
accordance with the present invention, the polymer composition does not comprise
more than 20 % by weight of heterogeneously branched linear ethylene polymers, as
measured by the total weight of the polymer composition. Still further, heterogeneously
branched linear ethylene polymers do not comprise the primary ethylene component in
the foam cushion backings of the present invention (although such materials may be
used in small amounts as a component in any adhesive polymers and/or resilient
materials utilized herein as discussed below).

HBEPs and SLEPs also differ significantly from the class known as free-radical
initiated highly branched high pressure low density ethylene homopolymer and ethylene
interpolymers such as, for example, ethylene-acrylic acid (EAA) copolymers and
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ethylene-vinyl acetate (EVA) copolymers, in that substantially linear ethylene polymers
do not have equivalent degrees of long chain branching and are made using single site
catalyst systems rather than free-radical peroxide catalyst systems. In accordance with
the present invention, the polymer composition does not comprise more than 20 % by
weight of free-radical initiated highly branched high pressure low density ethylene
homopolymer and ethylene interpolymers, as measured by the total weight of the
polymer composition, exclusive of any adhesive polymer and/or resilient material that
contains such homopolymers and interpolymers (as discussed in more detail below).

Put another way, the polymer composition used in the foam cushion backings of
the present invention can be characterized as having: a) a HBEP or SLEP component;
b) optionally, a resilient material component; c) optionally, an adhesive polymer
component; and d) optionally, a component comprising additional materials, such as
filler, etc. In accordance with this description, component a) does not comprise more
than 20 % by weight of free-radical initiated highly branched high pressure low density
ethylene homopolymer and ethylene interpolymers or non-SLEP or non-HBEP polymer,
as measured by the total weight of the polymer composition.

In a further aspect, the ethylene polymer of component a) of the polymer
composition consists essentially of HBEP and/or SLEP, exclusive of any ethylene-
contaiﬁing adhesive polymer in the composition. Still further, component a) of the
polymer composition of the present invention comprises at least about 80 % by weight
of HBEP as measured by weight of the composition. Still further, component a) of the
polymer composition comprises HBEP in at least about 80, 85, 90, 95, 97, 98, or 99 %
by weight of the polymer composition, where any value can comprise an upper or a
lower endpoint, as appropriate.

Still further, component a) of the polymer composition of the present invention
comprises at least about 80 % by weight of SLEP, exclusive of any ethylene-containing
adhesive polymer in the composition. Still further, component a) of the polymer
composition comprises SLEP in at least about 80, 85, 90, 95, 97, 98, or 99 % by weight
of the polymer in the polymer composition, where any value can comprise an upper or a

lower endpoint, as appropriate.
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Still further, component a) of portion of the polymer composition of the present
invention can comprise a mixture of HBEP and SLEP and the amount of HBEP and
SLEP in this mixture together comprise at least about 80 % by weight of the polymer
composition. Still further, the polymer composition comprises a mixture of HBEP and
SLEP in at least about 80, 85, 90, 95 or 97, 98, or 99 % by weight polymer
composition, where any value can comprise an upper or a lower endpoint, as
appropriate. In such a mixture, the amount of HBEP and SLEP can be individually
varied in the amounts of, for example, from about 1, 5, 10, 15, 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 97 or 98 % by weight, where any value can be
used for the individual components, and any value can be used as an upper or a lower
endpoint, as appropriate.

The density of the HBEP and/or SLEP can be from about 0.880, 0.890, 0.895,
0.900, 0.905, 0.910, 0.915 or 0.920 g/cc, where any value can comprise an upper or a
lower endpoint, as appropriate.

In still a further aspect, the polymer composition used to prepare the foam
cushion backing can comprise a resilient material. “Resilient material” means a
material that confers some rubber-like characteristics to the foam backing. In some
aspects, it has been found that in accordance with the invention, the inclusion of this
resilient material can improve the durability of the foam backing, which generally
translates into an enhanced durability in a carpet or carpet tile product having such a
foam cushion backing affixed thereto. That is, it has been found that the resilient
material can enhance the durability of the foam backing by reducing the tendency of the
foam backing to become “dead foam” and/or to become “compressed cells.” “Dead
foam” means foam that has a substantially reduced rebound after being compressed,
such as by walking or other force applied to the surface of the carpet or carpet tile.
“Compressed cells” are defined as foam that has lost its cellular structure and appears
more like a hardback. As would be understood by one of ordinary skill in the art, when
a foam backing collapses or compresses during use, the carpet or carpet tile product
having such a backing will no longer function sufficiently as a cushion material.
Rather, the backing material will more closely resemble a hardback material. Such a

hardback structure will not provide adequate cushioning for most commercial uses and,
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as such, will be more likely to result in fatigue to a person walking on the carpet or
carpet tile and will often result in a delamination of the carpet or carpet tile.

In a significant aspect, the foam cushion backings of the present invention do
not include grafted blends of polymers, such as those disclosed in U.S. Patent No.
6,395,791, the disclosure of which is incorporated herein in its entirety by this
reference. '

Still further, it has been found that, in some aspects, the cushioning of a carpet
or carpet tile having the foam cushion backing of the present invention can be enhanced
with inclusion of the resilient material. This has been shown, in some aspects, to
translate into a carpet or carpet tile product that exhibits enhanced comfort underfoot
and decreased fatigue to a person walking or standing on the product.

As such, in a further aspect, the polymer composition used to prepare the foam
cushion backings of the present invention comprises one or more of the following
resilient materials: ethylene-propylene-diene monomer rubber (EPDM), ethylene-
propylene monomer (“EPM”), acrylonitrile-butadiene (NBR), styrene-butadiene (SBR),
carboxylated NBR and carboxylated SBR.

In a further aspect, thermoplastic elastomers (“TPEs”) may be utilized as the
resilient material. TPEs are positioned between thermoplastics and elastomers in terms
of structure and behavior. Like thermoplastics, TPEs become plastic due to the
application of heat, and retain elastic behavior again on cooling. As would be
understood by one of ordinary skill in the art, TPEs are elastomeric materials having
physical cross-linking, which can be reversed via the further application of heat.

Examples of TPEs that are suitable for use in the present invention are the various

" Kraton® polymers, available from Kraton Polymers (Houston, TX). One such Kraton

polymer suitable for use herein is believed to be a styrene block copolymer.
Additionally, polymers such as the Buna® EP (Bayer AG, Pittsburgh, PA)
materials may be used as the resilient material. These materials are believed to
comprise EPDM and EPM polymers. EPM represents a copolymer prepared from
ethylene and propylene monomers, while EPDM denotes a terpolymer based on.three

monomers: ethylene, propylene and a non-conjugated diene.
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Another example of resilient materials that can be used is those supplied by
Dow Chemical (Houston, TX) as “Flexomer®” resins. These materials are believed to
be VLDPE resins that are flexible such that they can function as impact modifiers when
blended with other polymers, such as those used in the polymer compositions herein.

When included in the polymer composition used to prepare the foam cushion
backings of the present invention, the resilient material is added to the composition at
from about 5 to about 40 % by weight of the polymer composition. Still further, the
resilient material is added at from about 15 to about 25 % by weight of the polymer
composition. Still further, the resilient material is added at from about greater than
about 0, 0.1, 1.0, 3.0, 5.0, 10.0, 15.0, 20.0, 25.0, 30.0, 35.0 or 40.0 % by weight of the
polymer composition, where any value can be used as an upper or lower endpoint, as
appropriate. The resilient material may be present with another material, such as an
ethylene polymer, to assist in dispersion of the resilient material in the polymer
composition.

Tt should be noted that the foam cushion backings of the present invention need
not comprise the resilient material in order to perform suitably for use in carpet and
carpet tile products. However, in some circumstances, it has been found beneficial to
add the resilient material where enhanced durability and/or comfort underfoot is desired
in a product. As would be recognized by one of ordinary skill in the art, customers of
carpet and carpet tile products will request varying specifications for these products.
Thus, whether it is desirable to have enhanced durability and/or enhanced comfort
underfoot will be dictated by the customers of the carpet and carpet tile products of the
present invention. Whether or not to include the resilient material in the polymer
compositions of the present invention will thus vary according to the specifications of
the customer. As one example, when the carpet tile is intended for use in high traffic
areas, such as airports or malls, it may be beneficial to add the resilient material to the
polymer composition to enhance the durability of the foam cushion backing and, thus,
the carpet or carpet tile itself. The varying of the amount of the resilient material or
whether it is to be included at all will not require undue experimentation by one of

ordinary skill in the art.
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In a further aspect, the polymer composition used to prepare the foam cushion
backings of the present invention comprises an adhesive material. In this aspect, the
polymer composition of the present invention further comprises at least one
functionalized polyethylene. The term "functionalized polyethylene" herein means a
polyethylene incorporating at least one functional group in its polymer structure.
Exemplary functional groups may include, for example, ethylenically unsaturated
mono- and di-functional carboxylic acids, ethylenically unsaturated mono- and di-
functional carboxylic acid anhydrides, salts thereof and esters thereof. Such functional
groups may be grafted to an ethylene homopolymer or an ethylene/c-olefin
interpolymer, or it may be copolymerized with ethylene and an optional additional
comonomer to form an interpolymer of ethylene, the functional comonomer and
optionally other comonomer(s).

Generally, examples of such functionalized polyethylene may include:
copolymers of ethylene and ethylenically unsaturated carboxylic acid such as acrylic
acid and methacrylic acid; copolymers of ethylene and esters of carboxylic acid such as
vinyl acetate; polyethylene grafted with an unsaturated carboxylic acid or a carboxylic
acid anhydride, such as maleic anhydride. Specific examples of such functionalized
polyethylene may include, ethylene/vinyl acetate copolymer (EVA), ethylene/acrylic
acid copolymer (EAA), ethylene/methacrylic acid copolymer (EMAA), salts therefrom
(ionomer), various polyethylene grafted with maleic anhydride (MAH) such as MAH-
grafted high pressure low density polyethylene, heterogeneously branched linear
ethylene/o-olefin interpolymers (which have commonly been referred to as “LLDPE”
and “ULDPE”), homogeneously branched linear ethylene/o-olefin interpolymers,
substantially linear ethylene/a-olefin interpolymers and HDPE. Means for grafiing
functional groups onto polyethylene are described for example in U.S. Patent. Nos.
4,762,890, 4,927,888, or 4,950,541, the disclosures of each are incorporated herein in
their entireties by this reference.

Two useful functionalized polyethylenes suitable for use in forming the
compositions of present invention are ethylene/acrylic acid copolymers and maleic
anhydride grafted polyethylene. More specific examples are functionalized

polyethylenes that may be used herein are ethylene/acrylic acid copolymers, maleic
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anhydride-grafted sub“stantially linear ethylene/a-olefin interpolymers and maleic
anhydride-grafted high density polyethylene.

The amount of the functional group present in the functional polyethylene can
vary. Typically, the functional group will be present in a graft-type functionalized
polyethylene (e.g., the maleic anhydride content in a maleic anhydride-grafted
polyethylene) at a level which is at least about 0.1 weight %, or at least about 0.5
weight %. Still further, the functional group will typically be present in a graft-type
functionalized polyethylene in an amount less than about 10 weight %, or less than
about 5 weight %, or less than about 3 weight %. In contrast, the functional group will
typically be present in a copolymer-type functionalized polyethylene (e.g., the acrylic
acid content in an ethylene acrylic acid copolymer) from at least about 1.0 weight %, or
from at least about 5 weight %, or from at least about 7 weight %, as measured by
weight of the polyethylene material to which the graft is made. The functional group
will typically be present in a copolymer-type functionalized polyethylene in an amount
less than about 40 weight %, or less than about 30 weight %, or less than about 25
weight %.

The functionalized polyethylene can be present in the polymer composition at
from about greater than 0 to about 20 % by weight of the polymer composition. Still
further, the amount of functionalized polyethylene can be from about 1, 3, 5, 7, 10, 13,
15, 17 or 20 % by weight of the polymer composition, where any value can be used as
an upper or lower endpoint, as appropriate. Further, as would be understood by one of
ordinary skill in the art, the amount of functionalized polyethylene added to the polymer
compositions of the present invention can vary according to the amount of grafting.

The melt index (I;) of the functionalized polyethylene may be varied, except to
the extent to which it unacceptably affects processability of the inventive composition
and physical properties of final product. Generally, the functionalized polyethylene has
a melt index of at least about 0.1 g/10 min., or from about 0.2 g/10 min. Generally, the
functionalized polyethylene has a melt index of less than about 500 g/10 min., or less
than about 350 g/10 min.

In a further aspect, the polymer compositions used to prepare the foam cushion

backings of the present invention comprise filler. As would be recognized by one of
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ordinary skill in the art, the type of filler used will be selected on the basis of the
desired physical properties of the final product. Exemplary fillers include calcium
carbonate, barium sulfate, barite, glass fiber and powder, metal powder, alumina,
hydrated alumina, clay, magnesium carbonate, calcium sulfate, silica or glass, fumed
silica, talc, carbon black or graphite, fly ash, cement dust, feldspar, nepheline,
magnesium oxide, zinc oxide, aluminum silicate, calcium silicate, titanium dioxide,
titanates, glass microspheres, chalk, and mixtures thereof. Further fillers that may be
used include calcium carbonate, barium sulfate, talc, silica/glass, alumina, and titanium
dioxide, and mixtures thereof. A particularly suitable filler is calcium carbonate, which
is available in the industry as limestone and rockdust.

Likewise, the filler may belong to the class of fillers known as “ignition
resistance fillers.” Exemplary ignition resistant fillers include antimony oxide,
decabromobiphenyl oxide, alumina trihydrate, magnesium hydroxide, borates, and
halogenated compounds. Other miscellaneous fillers that may be used include wood
fibers/flours/chips, ground rice hulls, cotton, starch, glass fibers, synthetic fibers (e.g.,
polyolefin fibers) and carbon fibers.

The amount of filler present in the polymer compositions used to prepare the
foam backings of the present invention is selected based upon the requirements of the
final application. For example, where the polymer composition is applied to a carpet
greige good prior to activation of the blowing agent, it may be desirable to limit the
amount of filler so as to enhance adhesion of the foam to the greige good. The polymer
compositions can have a filler amount of at least about 5 % by weight of the polymer
composition. Still further, filler may be present in the polymer composition in at least
about 20 % by weight. Still further, the amount of filler in the polymer compositions of
the present invention may be from about 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 75
or 80 % by weight of the polymer composition where any value may be used as an
upper or a lower endpoint, as appropriate.

In certain aspects, it can be beneficial to use filler that can be characterized as
“recycled content.” One such example, fly ash, is a residue of coal processing for

power generators.
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The polymer compositions of the present invention can comprise other materials
such as processing aids, oils, pigments, antimicrobials, tackifiers, chemical flame
retardants etc. Whether such materials are to be included will depend substantially on
the intended use of the foam cushion backing. When such materials are included, they
will be included in the amounts generally used in the art.

In a further aspect, the foam cushion backing has a thickness of from greater
than 0.075 inches. Yet still further, the foam cushion has a thickness of not less than
about 0.075 inches. Still further, the foam layer has a thickness of from about 0.080,
0.090, 0.100, 0.110, 0.120, 0.140, 0.160, 0.180, 0.200, 0.220, 0.240, 0.260, 0.280 or
0.300 inches, where any value can be used as an upper or a lower endpoint as
appropriate. In accordance with these measurements, thickness is measured exclusive
of the face, primary backing and precoat, that is, the thickness of the greige good is not
measured as part of the thickness as specified herein.

In a further aspect, the foam cushion backings have a density of from about 10
to about 30 Ibs/ft.> Still further, the foam cushion backings of the present invention can
have a density of from about 7, 10, 13, 15, 17, 20, 23, 25, 27, 30 or 33 Ibs/ft.® where any
value can be used as an upper or lower endpoint, as appropriate.

As would be recognized by one of ordinary skill in the art, density is a measure
of the amount of material per unit weight in the foam cushion backings. For example,
foam density can be varied by changing the filler load and by the % gas (e.g., amount of
blowing agent) in the polymer composition. Up to a point, depending on the
circumstances, more density generally means that there is more cushioning material
available to do the work of protecting the carpet and providing comfort underfoot. It
follows that density will be a factor in the expected performance of carpet cushion, with
higher density generally relating to better performance that may be desirable under
some circumstances.

It is also to be recognized that the density and thickness of the foam can be
varied to affect properties in the final product. Still further, it will be recognized that it
may be beneficial in some instances to reduce the weight of the final carpet or carpet
tile product. For example, the thickness of the product can be minimized by reducing

weight per square yard of the foam or by increasing the density of the foam. In a busy
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office corridor that receives high traffic, the carpet and cushion will be subjected to
significant demands, justifying a higher performance, high-density cushion for long-
term retention of properties. In contrast, an executive conference room that receives
little traffic, requires a luxurious feel underfoot, and has a need for castered chairs to be
reasonably movable. In this case, a lower density may be sufficient.

In a further aspect, carpet and carpet tiles having the foam cushion backing of
the present invention affixed thereto exhibit excellent compression set values. As
would be understood by one of ordinary skill in the art, compression set relates to the
performance of a cushion in situations in which heavy objects will be periodically
moved (e.g. repositioning of furniture such as a desk). Products with high compression
set will generally leave noticeable, long-term indentations in the carpet or carpet tile
products. In particular aspects of the present invention, the compression set of the
backings herein can be from about 1 to about 20 %, where the % refers to the %
recovery of the backing after a 3” x 3” sample is compressed at 25 % for 22 hours,
where the temperature is at ambient (about 75 °F). Still further, the compression set of
the backings is from about 1, 3, 5, 7, 10, 13, 15 or 20 %, where compression set is
measured in accordance with the parameters herein, and where any value can form an
upper or a lower endpoint as appropriate.

Still further, the cushioned backings of the present invention have a compression
resistance. As would be recognized by one of skill in the art, a compression resistance
relates to how a cushion will feel underfoot, as well as the ability of the cushion to
provide support without “bottoming out.” The ability of a cushion to support traffic
without bottoming out can be important in achieving long term carpet appearance
retention. In one aspect, the cushion backings of the present invention have a
compression resistance of from about 5 to about 25 psi where 3” x 3” sample of
backing is compressed across the thickness for 1 minute and the force to recover the
thickness is measured in psi, where the temperature is at ambient (about 75 °F). Still
further, the compression resistance of the backings herein is from about 5, 7, 10, 13, 15,
17 or 20 psi, where compression resistance is measured in accordance with the
parameters herein, and where any value can form an upper or a lower endpoint as

appropriate, where the temperature is at ambient (about 75 °F).
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As would be recognized by one of ordinary skill in the art, the various properties
of cushion backings for carpets and carpet tiles may be measured in various ways
depending on the chemical composition of the backing system. For example, there are
different ASTM methodologies depending on whether the backing is polyurethane,
rubber, olefin polymers or blends of olefin polymers.

ASTM test 3575 can be used to measure the properties of the foam cushion
backings herein. When Suffix B of this test is used to measure compression set of the
foams herein, the compression set is from about 8 to 20 % or from about 8, 10, 12, 14,
16, 18 or 20 %, where any value can be used as the upper or lower endpoint, as
appropriate. When Suffix D of this test is used to measure compression resistance, the
compression resistance of the foam of this invention is from about 18 to about 32 psi.
Still further, the compression resistance is from about 18, 20, 22, 24, 26, 28, 30 or 32
psi when measured in accordance with ASTM 3575 Suffix D, where any value can form
and upper or a lower endpoint, as appropriate.

The polymeric components of the polymer composition can be supplied as
pellets. Such pellets are normally mixed together in the presence of the other
ingredients (e.g. filler, blowing agent, processing aids etc.) prior to melting of the
polymer composition. Alternatively, the polymer composition can be mixed in any
manner that would be deemed acceptable by one of ordinary skill in the art. Such
methods may include blending, mixing, extrusion etc.

As would be recognized, greige goods generally comprise a carpet fiber tufted
into a primary backing. A “precoated greige good” is a greige good to which an
adhesive material (“precoat”) has been applied to the back surface so as to secure the
carpet fibers to the primary backing material.

The face fiber or yarn used in forming the pile of the greige goods used herein is
typically made of any one of a number of types of fiber, e.g., nylon, acrylics,
polypropylene, polyethylene, polyamides, polyesters, wool, cotton, rayon and the like.

Primary backings for the greige goods herein may be woven or non-woven
fabrics made of one or more natural or synthetic fibers or yarns, such as jute, wool,

polypropylene, polyethylene, polyamides, polyesters and rayon. Films of synthetic
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materials, such as polypropylene, polyethylene and ethylene-propylene copolymers may
also be used to form the primary backing.

The foam cushion backing can be applied to the back side of the greige good, in
particular, a precoated greige good, by lamination of the finished foam cushion backing
to the greige good with a separate adhesive. Such lamination techniques are
conventional and well known to one of ordinary skill in the art. Alternatively, in
preparing the foam cushion backings of the present invention, the polymer composition
may be applied in a molten state to the back of a carpet or carpet tile structure e.g., a
precoated greige good, and the foam activated as discussed in more detail below.

Stabilizing materials, such as a fiberglass or FLW or nonwoven materials (each
of which are known as “scrims” to one of ordinary skill in the art) can be present in the
foam cushion backing. The incorporation of such scrims is also well known to one of
ordinary skill in the art. For example, the scrim may be incorporated using an “in situ”
process. Using such a process, the scrim can be situated on the foam while it is still in
molten form. Nip pressure can be applied to the fiberglass/molten polymer
combination to provide good contact between the fiberglass and polymer. Such contact
can be enhanced when the blowing agent in the foam is activated. That is, when
activated, the foamed polymer composition can penetrate the interstices of the
fiberglass to provide suitable attachment of the fiberglass to the foam.

The greige good can be laminated to the scrim-foam cushion structure at the
scrim side by the use of a suitable adhesive. Still further, the scrim may be incorporated
adjacent to the underside of the greige good by setting it in an adhesive (i.e., precoat or
secondary adhesive) on the back of thereof. Such a process is disclosed in, for
example, U.S. Patent No. 4,522,857, the disclosure of which is incorporated herein in
its entirety by this reference. The foam cushion backing can then be affixed to the
greige good by way of lamination with a suitable adhesive material. Still further, the
scrim can be applied as disclosed in U.S. Patent No. 4,798,644, the disclosure of which
is incorporated herein in its entirety by this reference.

In addition to polymeric secondary backings as described in U.S. Patent
Application Serial No. 10/077,609, the disclosure of which is incorporated herein in its
entirety by this reference, other secondary backings can be used for tufted pile carpets
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or carpet tiles. Such secondary backings may be woven or non-woven fabrics made of
one or more natural or synthetic fibers or yarns. Such secondary backings can be leno
weave, i.e., tape yarn in the warp direction and spun staple fiber in the fill direction.
‘When such cloth-type secondary backings are used, they will be applied on an outer
surface of the foam backing. The attachment can be in accordance with the in situ
process discussed previously. Alternatively, the secondary backing can be attached with
an adhesive in accordance with methods known to one of ordinary skill in the art. Such
secondary backings can be polyester (“PET”) or mixtures of PET with other polymeric
materials. As would be recognized by one of ordinary skill in the art, secondary
backings can be useful to improve the dimensional stability of carpet and carpet tile
products.

Additionally, in some aspects, a cap coat can be applied to the outer surface of
the foam cushion backing. The cap coat can be applied prior to activation of the
blowing agent or after activation of the blowing agent as discussed further herein.

The cap coat layer can be an extruded layer of, for example, a HBEP, SLEP,
LDPE, VLDPE, MDPE or HDPE in which an adhesive material has been included. As
discussed elsewhere, the adhesive material can be a functionalized polyethylene
material. Still further, the cap coat may comprise the polymeric secondary backing
materials as disclosed in U.S. Patent Application Number 10/077,609, the disclosure of
which is incorporated in its entirety by this reference. The cap coat can be applied at
from about 5 to about 25 oz/yd’. Still further, the cap coat can be applied at from about
5, 10, 15, 20, 25 oz/yd*, where any value can form an upper or a lower endpoint, as
appropriate.

The foam cushion backings of the present invention are suitable for use in 6 or
12 foot roll good carpets. If a carpet tile is desired, conventional methods of cutting roll
goods into carpet tiles may be used. Methods for cutting carpet tiles from roll goods are
well known to one of ordinary skill in the art and, as such, are not discussed in detail
herein.

Referring now to Figure 1, a precoated greige good 10 is shown. The greige
good has tufted yarn 12, primary backing 14 and adhesive precoat 16. An adhesive 18
attaches a foam cushion backing 22 to the precoated greige good 10. In this drawing, a
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fiberglass scrim 20 is attached to the foam cushion backing 22 prior to bringing the
precoated greige good 10 together with the foam cushion backing 22. A non-woven
textile backing 26 is attached at the lower surface 24 of the foam cushion backing 22.
In Figure 2, a capcoat 28 is attached at the lower surface 24 of the foam cushion
backing 22.

The foam cushion backings of the present invention can be made by an
extrusion foaming process. The backings may be prepared by heating the polymer
composition with any additives thereto to form a plasticized or melt polymer material,
incorporating therein a blowing agent to form a foamable composition and extruding
the composition through a die to form the foam product. The foamable composition
may be extruded directly onto the back of a greige good. Alternatively, the foamable
composition may be applied to a suitable surface so as to form a separate foam cushion
backing material which can then be laminated to the back of a greige good or,
alternatively, a polymeric secondary backing attached to a greige good, using a suitable
adhesive as discussed elsewhere herein. When extruded directly onto the back of a
greige good or a secondary backing affixed to a greige good, the polymer composition
may comprise one or more adhesive materials as discussed above.

Blowing agents useful in making the foam backings of the present invention
include inorganic agents, organic blowing agents and chemical blowing agents.
Suitable inorganic blowing agents include carbon dioxide, nitrogen, argon, water, air,
sulfur hexafluoride (SFs) and helium. Organic blowing agents include aliphatic
hydrocarbons having 1-9 carbon atoms, aliphatic alcohols having 1-3 carbon atoms, and
fully and partially halogenated aliphatic hydrocarbons having 1-4 carbon atoms.
Aliphatic hydrocarbons include methane, ethane, propane, n-butane, isobutane, n-
pentane, isopentane, neopentane, and the like. Aliphatic alcohols include methanol,
ethanol, n-propanol, and isopropanol. Fully and partially halogenated aliphatic
hydrocarbons include fluorocarbons, chlorocarbons, and chlorofluorocarbons.
Examples of fluorocarbons include methyl fluoride, perfluoromethane, ethyl fluoride,
1,1-difluoroethane (HFC-152a), fluoroethane (HFC-161), 1,1,1-trifluoroethane (HFC-
143a), 1,1,1,2-tetrafluoroethane (HFC-134a), 1,1,2,2-tetrafluoroethane (HFC-134),
1,1,1,3,3-pentafluoropropane, pentafluoroethane (HFC-125), difluoromethane (HFC-
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32), perfluoroethane, 2,2-difluoropropane, 1,1,1-trifluoropropane, perfluoropropane,
dichloropropane, difluoropropane, perfluorobutane, perfluorocyclobutane. Partially
halogenated chlorocarbons and chlorofluorocarbons for use in this invention include
methyl chloride, methylene chloride, ethyl chloride, 1,1,1-trichloroethane, 1,1-dichloro-
1 fluoroethane (HCFC-141b), 1-chloro-1,1-difluoroethane (HCFC-142b),
chlorodifluoromethane (HCFC-22), 1,1-dichloro-2,2,2-trifluoroethane (HCFC-123) and
1-chloro-1,2,2,2-tetrafluoroethane (HCFC-124). Fully halogenated chlorofluorocarbons
include trichloromonofluoromethane (CFC-11), dichlorodifluoromethane (CFC-12),
trichlorotrifluoroethane (CFC-113), dichlorotetrafluoroethane (CFC-114),
chloroheptafluoropropane, and dichlorohexafluoropropane. Chemical blowing agents
include azodicarbonamide, azodiisobutyro-nitrile, barium azodicarboxylate, N,N'-
dimethyl-N,N'-dinitrosoterephthalamide, and benzenesulfonhydrazide, 4,4-oxybenzene
sulfonyl semicarbazide, and p-toluene sulfonyl semicarbazide, trihydrazino triazine and
mixtures of citric acid and sodium bicarbonate such as the various products sold under
the name Hydrocerol™ (a product of Boehringer Ingelheim). Any of the foregoing
blowing agents may be used singly or in combination with one or more other blowing
agents. Preferred blowing agents include isobutane, carbon dioxide, HFC-152a, and
mixtures of the foregoing.

The amount of blowing agent incorporated into the polymer composition is
from about 0.05 to about 5.0 % by weight of the composition, or from about 0.2 to
about 3.0 % by weight of the polymer composition. Still further, the amount of blowing
agent can be from 0.2, 0.5, 0.7, 1.0, 1.2, 1.5 1.7, 2.0, 2.2, 2.5, 2.7 or 3.0 % by weight of
the polymer composition, where any value can form an upper or a lower endpoint as
appropriate. Yet still further, about 0.5, 1, 2, 3 or 4 parts blowing agent can be added to
100 parts of the polymer composition.

Prior to mixing with the blowing agent, the foamable polymer composition can
be heated to a temperature at or above its glass transition temperature or melting point.
The blowing agent can then be incorporated or mixed into the melted polymer
composition by any means known in the art such as with an extruder, mixer, blender, or
the like. The blowing agent can be mixed with the melted polymer composition at an

elevated pressure sufficient to prevent substantial expansion of the melted polymer
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composition and to advantageously disperse the blowing agent homogeneously therein.
Optionally, a nucleator can be blended in the melted polymer composition or dry
blended with the polymer composition prior to plasticizing or melting. Prior to
extruding the foamable composition, the composition may be cooled to an optimum
temperature. The composition may be cooled to a lower temperature than the melt
temperature to optimize physical characteristics of the foam backing. This temperature,
often referred to as the “foaming temperature,” is typically above each component's
polymer glass transition temperature (Tg), or for those having sufficient crystallinity,
near the peak crystalline melting temperature (Tr,,). "Near" means at, above, or below
and largely depends upon where stable foam exists. The temperature desirably falls
within 30 °C above or below the Tr,. For foams of the present invention, an optimum
foaming temperature is in a range in which the foam does not collapse. The polymer
composition may be cooled in the extruder or other mixing device or in separate
coolers. The composition can then be extruded or conveyed through a die of desired
shape to a zone of reduced or lower pressure to form the foam backing.

In an alternative aspect, the blowing agent may be dry blended with the polymer
composition, i.e., the unmelted polymer composition.

In another aspect, the resulting foam backing is optionally formed in a coalesced
strand form by extrusion of the polymer material through a multi-orifice die. The
orifices can be arranged so that contact between adjacent streams of the molten
extrudate occurs during the foaming process and the contacting surfaces adhere to one
another with sufficient adhesion to result in a unitary foam backing. The streams of
molten extrudate exiting the die can take the form of strands or profiles, which
desirably foam, coalesce, and adhere to one another to form a unitary structure. The
coalesced individual strands or profiles should remain adhered in a unitary structure to
prevent strand delamination under stresses encountered in preparing, shaping and using
the foam. Apparatuses and methods for producing foam backings in coalesced strand
form are described in U.S. Patent. Nos. 3,573,152 and 4,824,720, the disclosures of
which are incorporated by their entireties herein by this reference.

Alternatively, the resulting foam backing can be conveniently formed by an

accumulating extrusion process and apparatus as seen in U.S. Patent. No. 4,323,528 and
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U.S. Patent. No. 5,817,705, the disclosures of which are incorporated herein in their
entireties by this reference. This apparatus, commonly known as an "extruder-
accumulator system" allows one to operate a process on an intermittent, rather than a
continuous, basis. The apparatus includes a holding zone or accumulator where
foamable gel remains under conditions that preclude foaming. The holding zone is
equipped with an outlet die that opens into a zone of lower pressure, such as the
atmosphere. The die has an orifice that may be open or closed, preferably by way of a
gate that is external to the holding zone. Operation of the gate does not affect the
foamable composition other than to allow it to flow through the die. Opening the gate
and substantially concurrently applying mechanical pressure on the gel by a mechanism
(e.g., a mechanical ram) forces the foamable composition through the die into a zone of
lower pressure. The mechanical pressure is sufficient to force the foamable
composition through the die at a rate fast enough to preclude significant foaming within
the die yet slow enough to minimize and preferably eliminate generation of
irregularities in foam cross-sectional area or shape. As such, other than operating
intermittently, the process and its resulting products closely resemble those made in a
continuous extrusion process.

In this process, low density foam backings having large lateral cross-sectional
areas can be prepared by: 1) forming under pressure a gel of the polymer or blend
material and a blowing agent at a temperature at which the viscosity of the gel is
sufficient to retain the blowing agent when the gel is allowed to expand; 2) extruding
the gel into a holding zone maintained at a temperature and pressure which does not
allow the gel to foam, the holding zone having an outlet die defining an orifice opening
into a zone of lower pressure at which the gel foams, and an openable gate closing the
die orifice; 3) periodically opening the gate; 4) substantially concurrently applying
mechanical pressure by a movable ram on the gel to eject it from the holding zone
through the die orifice into the zone of lower pressure, at a rate greater than that at
which substantial foaming in the die orifice occurs and less than that at which
substantial irregularities in cross-sectional area or shape occurs; and 5) permitting the
gjected gel to expand unrestrained in at least one dimension to produce the foam

backing.
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Foams can be optionally perforated to enhance or accelerate gaseous permeation
exchange wherein blowing agent exits from the foam and air enters into the foam. The
resulting perforated foams have defined therein a multiplicity of channels that are
preferably free of direction with respect to the longitudinal extension of the foam. The
channels extend from one foam surface at least partially through the foam, and
sometimes completely through the foam from one external surface to another external
surface. The channels are advantageously present over substantially an entire exterior
foam surface, preferably with uniform or substantially uniform spacing. Suitable
spacing intervals may be up to and including 2.5 cm, preferably up to and including 1.3
cm. The foams optionally employ a stability control agent of the type described above
in combination with perforation to allow accelerated permeation or release of blowing
agent while maintaining a dimensionally stable foam. U.S. Patent. No. 5,424,016, U.S.
Patent. No. 5,585,058, WO 92/19439 and WO 97/22455, the disclosures of which are
incorporated in their entireties by this reference, for their descriptions of foam
manufacture. If desired, the foams of this invention may be post-treated by any known
means to increase foam open cell content. Such post-treatment methods include,
without limit, mechanically compressing the foam and expanding the foam by exposure
to steam or hot air. ‘

In one aspect of the present invention, an extrusion method as discussed above
is used. In such a method, all ingredients are mixed together in the extruder and the
foam prepared directly when the polymer composition exits out of the extruder. When
the one-step process is utilized, it may be desirable to minimize the amount of filler in
the polymer composition so as to enhance the mixing of the various ingredients in the
polymer composition. In some aspects of the one step process, it may be desirable to
use a blowing agent which has previously been dispersed in a polymer composition to
improve blendability of the materials. One example of a suitable material is Ficel® SL
50 (Bayer AG, Pittsburgh, PA). This material is believed to be a 50% azodicarbonamide
in LDPE. In this process, the polymeric components are mixed with the filler, if any,

and the blowing agent and other materials and melted.
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In a further aspect, the foam backings of the present invention may be made by a
two-step process. In the two-step process, the blowing agent is \aﬁer added to the fully
mixed polymer composition.

The polymer compositions should be subjected to heat for a time sufficient to
activate the blowing agent so as to provide a suitable foam. In one aspect, the
composition can be heated for about 1 to about 10 minutes. Still further, the
composition can be heated for about 1,2, 3,4, 5, 6, 7, 8, 9 or 10 minutes, where any
value can form an upper or a lower endpoint, as appropriate. Still further, the
temperature at which the composition is heated can be from about 200 to about 500 °F.
As would be recognized by one of ordinary skills in the art, the temperature needs to be
high enough to cause activation of the blowing agent but below the decomposition
temperature of the polymer. The optimum temperature to accomplish these objectives
may be readily determined by one of ordinary skill in the art without undue
experimentation.

In one aspect, the foam backings of the present invention are substantially
uncrosslinked. By “substantially uncrosslinked” it is meant that the foams comprise
less than about 2 % crosslinking. Still further, the foam backings of the present
invention are essentially non-cross-linked. The amount of crosslinking of the foam
backings does not include any crosslinked portion of the resilient material, which may
itself have some crosslinking. In accordance with the present invention, it has been
found that the use of the non-crosslinked foam backing materials of the present
invention allows ready recycling of the carpet and carpet tiles herein. That is, as would
be understood by one of ordinary skill in the art, foam cushion backings prepared from
polyurethane materials are crosslinked (thermoset). As such, it is not possible to remelt
the backings and re-use them in the same or similar manner as they were originally
used. In contrast, the substantially uncross-linked foam backings of the present
invention can be re-melted and used again as backings for carpet or carpet tile products
or as high value ingredients in products where such properties are needed.
Significantly, when recycled, the polymeric components of the foam backings of the
present invention retain many, if not most, of the physical ﬁroperties of the original

polymeric component.
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Additionally, it has surprisingly been found that foam cushion backings with
significant durability and comfort underfoot can be obtained even though the foams are
uncrosslinked. That is, it was previously believed that in order to obtain durability and
comfort underfoot from an HBEP backing it was necessary to use crosslinked materials.
Carpet and carpet tile products having the foam backings of the present invention
affixed thereto, with or without the addition of the resilient material as discussed in
detail above, have been found to be exceptionally durable and comfortable.

In a further aspect of the present invention, the cushion backing of the present
invention is not applied to resilient flooring materials as defined elsewhere herein. Still
further, resilient flooring is not within the scope of this invention in that the thickness of
the cushion backing herein is unsuited for use in such products. Further, such flooring
is not designed for comfort underfoot and will generally not reduce fatigue in a person
walking on the surface. As such, the backings disclosed in U.S. Patent No. 5,910,358,
the disclosure of which is incorporated herein in its entirety by this reference, are not
included within the scope of the present invention.

As mentioned above, when used as foam cushion backing for a carpet or carpet
tile product, products have been found to be particularly durable and comfortable
underfoot when compared to carpet and carpet tiles having prior art foamed carpet or

carpet tiles backing, such as PVC or polyurethane. In particular, carpet or carpet tile
structures having the foam backings of the present invention exhibit excellent results in
the roll stool test.

A further aspect of the present invention relates to a carpet or carpet tile that
resists delamination. In particular, the carpet and carpet tile products of the present
invention exhibit minimal delamination of the various layers. In these aspects, the
carpet and carpet tiles exhibit a delamination strength of one or more of the layers of
from about 2.5 to about 25 lbs/in, where the degree of delamination is measured
according to ASTM D 3936. Still further, the amount of delamination is from about
2.5,5,7,10, 12, 15, 17, 20, 22, or 25 Ibs/in as measured in accordance with ASTM D
3936, where any value can form an upper or lower endpoint, as appropriate. Still
further, the carpets and carpet tiles of the invention exhibit a minimum delamination of

at least 2.5 1bs/in as measured by ASTM D936. As used herein, the delamination values
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relate to one or more of the layers, that is, the interface between the foam and the
primary backing, the interface between the foam and the capcoat or the interface
between the foam and the textile backing. As would be recognized by one of ordinary
skill in the art, the failure of adhesion at one or more of these interfaces in case, will be
considered unacceptable. Thus, the delamination strength values referred to herein are

applicable to each of these interfaces.

EXAMPLES

The following Examples are put forth so as to provide those of ordinary skill in
the art with a complete disclosure and description of how the compounds claimed
herein are made and evaluated, and are intended to be purely exemplary of the invention
and are not intended to limit the scope of what the inventors regard as their invention.
Efforts have been made to ensure accuracy with respect to numbers (e.g., amounts,
temperature, etc.) but some errors and deviations should be accounted for. Unless
indicated otherwise, parts are parts by weight, temperature is in °F or is at room

temperature, and pressure is at or near atmospheric.
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Example 1: Cushion Backed Testing with Various Additives in Various Amounts

All samples contained 1 % oil (Sunpar 150 Paraffinic Oil, Sun Chemicals, Philadelphia,
PA)

All samples had blowing agent post-add compounded unless otherwise specified. (Note
that % in post-added were in relation to amount of blowing agent in compound without

blowing agent.)

Compression resistance numbers are an average of 3 values.
Compression set and density are taken from single measurements.
Samples included fiberglass material foam and felt secondary backing as indicated.

Compression resistance measured according to the following:

A three by three inch sample of backing, i.e., scrim, foam and secondary backing (if
present) was compressed 25 % across its thickness for 1 minute and the force to recover
the full thickness was measured in psi at ambient temperature (about 75 °F). Values are

reported in psi.

Compression set was measured according to the following:

A three by three inch sample of backing was compressed 25 % across its thickness for
22 hours and allowed to recover for 24 hours. The % recovery after 24 hours equals the
compression set at ambient temperature (about 75 °F). Values are reported in %.

Density was measured by calculating (sample weight/(sample thickness * sample area).

Values are reported in Ibs/ft’.

Thickness Below/After: Thickness of matenal before and after activation of blowing

agent.

Delamination strength was measured in Ibs/ft as measured by ASTM D3936.

Product

KC 8852

EG 8200

EG8185

XU 60769.07L

Buna Products

Class C;F Flyash
ADC/S-C2 L-251
ADC/M-C1 L-241
Ficel

1085 NT Elastomer
9042 NT Elastomer
1088 NT Elastomer
Freuenberg 100 PET
Elk Thermally Stable Filler Media
W.G. Steve PET Blend

#245780

Sources

Dow Chemical (Midland, MI)

Dow Chemical

Dow Chemical

Dow Chemical

Bayer AG (Pittsburgh, PA)

Boral Materials Technologies (San Antonio, TX)
Bayer AG

Bayer AG

Bayer AG

Dow Chemical

Dow Chemical

Dow Chemical

Freudenberg Non-wovens Group (Weinham, DE)
Elk Performance Non-wovens (Ennis, TX)

W.E. Steven Co. (Dalton, GA)
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Example 1

Twin 270-1398D Twin 269-1398C Twin 268.2- Twin 268.1-1398A
1398B

HBEP type KC 8852 KC 8852 KC 8852 KC 8852

HBEP Amount 50 50 50 50

(%)

Functionalized XU60769.07L XU60769.07L XU60769.07L XU60769.07L

Polyethylene (FP)

Type

FP Amount (%) 4 4 4 4

Elastomeric Buna EPT 2070 Buna EPT 2070 Buna EPT 2070 Buna EPT 2070

Material

Elastomeric 20 20 20 20

Material Amount

(%)

Filler Type Class C Flyash CaCOs Class F Flyash Class C Flyash

Filler Amount (%) | 25 25 25 25

Blowing Agent ADC/S-C2 L-251 ADC/S-C2 L-251 } ADC/S-C2 L-251 | ADC/S-C2 L-251

Type - - . -

Blowing Agent 1 1 1 1

Amount (%)

Blowing 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins

Conditions

Compression 11.88 12.9 13.77 11.42

Resistance

Density 18.7 18.7 20.3 20.0

Compression Set 6.6 6.2 5.5 6.2

Cushion Rating Good Good Good Good

Thickness 0.083/0.2 0.085/0.191 0.086/0.193 0.084/0.181

Before/After

oz/yd* 31.8 31.5 31.8 31.6

Foam Rating Good looking cell Good looking cell | Medium cell Good looking cell
structure/ medium | structure/ small structure/ uniform | structure/small and
uniform uniform uniform

Secondary Used Fruedenberg 100 Fruedenberg 100 Fruedenberg 100 | Fruedenberg 100
PET 2.9 oz/yd® PET 2.9 oz/yd® PET 2.9 oz/yd® PET 2.9 oz/yd®

Secondary 18.03 19.73

Delamination
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Twin 246-1314A Twin 245-1313B Twin 242- Twin 241-1308B
1308C
HBEP type KC 8852 KC 8852 KC 8852 KC 8852
HBEP Amount (%) | 50 41 49 50
Functionalized XU60769.07L XU60769.07L XU60769.07L | XU60769.07L
Polyethylene
Type
FP Amount (%) 4 4 4 4
Elastomeric Material | Buna EPT 2070 Buna EPT 2070 Buna EPT 2070 | Buna EPT 2070
Elastomeric Material | 20 20 20 20
Amount (%)
Filler Type Class C Flyash Class C Flyash Class C Flyash | Class C Flyash
Filler Amount (%) | 25 25 25 25
Blowing Agent Type | ADC/S-C2 L-251 ADC/S-C2 L-251 Ficel SL-50 ADC/S-C2 L-251
Blowing Agent 1 1 1! 1!
Amount (%)
Blowing Conditions | 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins | 450°F/ 7 mins
Compression 10.1 9.05 20.33 13.86
Resistance
Density w/d 12.44 22.7 23.4
Compression Set n/d n/d n/d n/d
Cushion Rating n/d Good Fair to Good Good
CR increased
vs. Post
Addition
Blowing agent
Thickness 1/d/0.213 1/d/0.219 0.095/0.194 0.091/0.15
Before/After
oz/yd* 33.0 27.4 35.7 34,6
Foam Rating n/d Good looking cell Very good cell | Very good cell
structure/ small structure structure/small
Secondary Used Fruedenberg 100 Fruedenberg 100 Fruedenberg Fruedenberg 100
PET 2.9 oz/yd* PET 2.9 oz/yd® 100 PET 2.9 PET 2.9 oz/yd?
oz/yd*
Secondary n/d n/d w/d n/d
Delamination

! Blowing agent compounded in base mixture.
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Twin 240-1308A Twin 240-1299 Twin 234-1287 | Twin 233.2-
1286A
HBEP type KC 8852 KC 8852 KC 8852 KC 8852
HBEP Amount (%) | 50 50 44 50
Functionalized XU60769.07L XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount (%) 4 4 4
Elastomeric Material | Buna EPT 2070 Buna EPT 2070 Polyone EG- Polyone EG—9190‘
9190 Natural Natural 0000
0000
Elastomeric Material | 20 20 30 20
Amount (%)
Filler Type Class C Flyash Class C Flyash Class C Flyash | Class C Flyash
Filler Amount (%) | 25 25 25 25
Blowing Agent Type | ADC/S-C2 L-251 ADC/S-C2 L-251 ADC/S-C2L- | ADC/S-C2 L-251
251
Blowing Agent 1 1 1 1
Amount (%) .
Blowing Conditions | 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins | 450°F/ 7 mins
Compression 10.89 12.85 18.63 15.54
Resistance
Density 18.75 17.45 19.07 18.37
Compression Set n/d n/d 10.3 11.4
Cushion Rating Very good Very good Fair Fair
Thickness 0.081/0.193 0.090/0.202 0.093/0.253 0.073/0.238
Before/After
ozlyd’ 29.3 33.7 40.5 27.9
Foam Rating Good looking cell Good looking cell Large cell Large cell
structure/ small structure/ small structure structure
uniform uniform
Secondary Used Fruedenberg 100 Fruedenberg 100 Fruedenberg Fruedenberg 100
PET 2.9 oz/yd® PET 2.9 oz/yd? 100 PET 2.9 PET 2.9 oz/yd*
oz/yd*
Secondary n/d n/d n/d w/d

Delamination
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Twin 231-1279 | Twin 228-1276A Twin 227 Twin 226-1274B
HBEP type KC 8852 EG 8200 EG 8200 EG8200
HBEP Amount | 50 50 50 50
(%)
Functionalized | XU60769.07L | XU60769.07L XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount 4 4 4 4
(%)
Elastomeric Buna EPT Union Carbide 1085 NT Union Carbide Union Carbide
Material 2070 elastomer 9042 NT 1088 NT
elastomer elastomer
Elastomeric 20 20 20 20
Material
Amount (%)
Filler Type Class C Flyash | Class C Flyash Class C Flyash Class C Flyash
Filler Amount | 25 25 25 25
(%)
Blowing Agent | Bayer Ficel ADC/S-C2 L-251 ADC/S-C2 L-251 | ADC/S-C2L-251
Type SL-50
Blowing Agent | 0.5 1 1.5 1 1.5 1.5
Amount (%) B . .
Blowing 450°F/ 7 mins | 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins
Conditions
Compression n/d 14.07 n/d n/d n/d 9.96
Resistance
Density n/d 19.59 n/d n/d n/d 15.26
Compression n/d 10.3 n/d. n/d n/d 8.3
Set
Cushion Rating | n/d Good n/d n/d n/d Good
Thickness 0.097/n/d 0.082/0.222 | n/d n/d/w/d | n/d/ 0.075/0.221
Before/After n/d
ozlyd’ n/d 35.9 n/d /d n/d 25.8
Foam Rating n/d Good n/d n/d n/d Very large cell
looking cell structure
structure/
small
uniform
Secondary Fruedenberg Fruedenberg | Fruedenberg | Frueden | Fruede | Fruedenberg 100
Used 100 PET 2.9 100 PET 100 PET berg nberg | PET 2.9 oz/yd>
oz/yd? 2.9 oz/yd* 2.9 oz/yd® | 100 100
PET 2.9 | PET
oz/yd* 2.9
oz/yd*
Secondary 28.17 22.33 n/d n/d n/d n/d
Delamination :
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Twin 226- Twin 225-1273- | Twin 225-1273- | Twin 224-1273-1A
1274A 2B 2A
HBEP type EG 8200 EG 8200 EG 8200 EG 8200
HBEP Amount | 50 50 50 54
(%)
Functionalized | XU60769.07L | XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount (%) | 4 4 4
Elastomeric Union Carbide | Buna EPT 2070 | Buna EPT 2070 | Buna EPT 2070
Material 1088 NT
elastomer
Elastomeric 20 20 20 20
Material
Amount (%)
Filler Type Class C Flyash | Class C Flyash Class C Flyash Class C Flyash
Filler Amount | 25 25 25 25
(%)
Blowing Agent | ADC/S-C2 L- ADC/S-C2 L- ADC/S-C2 L- ADC/S-C2 L-251
Type 251 251 251
Blowing Agent | 1 115 1 1 1.5
Amount (%) 1 '
Blowing 450°F/ 7Tmins | 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins
Conditions
Compression 25.77 9.49 18.35 20.43 w/d
Resistance
Density 23.73 15.82 22.60 24.51 w/d
Compression 13.3 8.6 10.1 9.3 n/d
Set
Cushion Rating | n/d Very good Fair Fair n/d
Thickness 0.085/0.183 0.091/0.234 0.094/0.205 0.096/0.173 w/d
Before/After
oz/yd* 31.8 33.6 40.1 38.7 w/d
Foam Rating Large cell Larger cell Large cell Good looking | n/d
structure structure/some structure cell
voiding structure/small
and uniform
Secondary Used | Fruedenberg Fruedenberg 100 | Fruedenberg 100 | Fruedenberg Fruedenberg
100 PET 2.9 PET 2.9 oz/yd? PET 2.9 oz/yd* 100 PET 2.9 100 PET
oz/yd oz/yd* 2.9 oz/yd?
Secondary 16.97 n/d 22.5 22.63 n/d

Delamination
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Twin 223-1272A Twin 222-1 Twin 222-2 Twin 221-
1268A
HBEP type KC 8852 KC 8852 KC 8852 KC 8852
HBEP Amount (%) | 54 50 50 50
Functionalized XU60769.07L XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount (%) 4 4 4
Elastomeric Material | Buna EPT 2070 Buna EPT 2070 Buna EPT 2070 Buna EPT
2070
Elastomeric Material | 20 20 20 20
Amount (%)
Filler Type Class C Flyash Class C Flyash Class C Flyash Class C
Flyash
Filler Amount (%) | 25 25 25 25
Blowing Agent Type | ADC/S-C2 L-251 ADC/S-C2 L-251 ADC/M-C1 L-241 ADC/S-C2 L-
251
Blowing Agent 1.0 1.0 1.0 1.0
Amount (%)
Blowing Conditions | 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins
Compression 14.26 n/d n/d 1241
Resistance
Density 19.29 n/d n/d 19.10
Compression Set 9.3 n/d n/d 12.3
Cushion Rating Very good n/d n/d w/d
Thickness 0.081/0.221 n/d n/d - 0.086/0.217
Before/After
oz/yd* 33.6 wd n/d 28.1
Foam Rating Good looking cell | n/d n/d Good uniform
structure/small and cell
uniform structure/looks
similar to
urethane pad
Secondary Used Fruedenberg 100 Fruedenberg 100 Fruedenberg 100 Fruedenberg
PET 2.9 oz/yd PET 2.9 oz/yd® PET 2.9 oz/yd” 100 PET 2.9
oz/yd*
Secondary 26.83 n/d wd 25.37

Delamination
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Twin 221-1268B

Twin 216.2-1261A

Twin 216-1261B

Twin 216.3-1260A

HBEP type KC 8852 KC 8852 KC 8852 KC 8852
HBEP Amount 50 50 50 50
(%)
Functionalized XU60769.07L XU60769. XU60769.0 XU6076
Polyethylene 07L 7L 9.07L
Type
FP Amount (%) 4 4 4 4
Elastomeric Buna EPT 2070 Union Union Union
Material Carbide Carbide Carbide
1085 NT 1085 NT 1085 NT
Flastomeric 20 20 20 20
Material Amount
(%)
Filler Type Class C Flyash Class C Class C Class C
Flyash Flyash Flyash
Filler Amount 25 25 25 25
(%) ‘
Blowing Agent ADC/S-C2 L-251 ADC/S- ADC/S-C2 ADC/S-
Type C2 L-251 1-251 C2L-
251
Blowing Agent 1.5 1.0 1.5 1
Amount (%)
Blowing 450°F/ 7 mins 450°F/ 7 450°F/ 7 450°F/ 7
Conditions mins mins ming
Compression 10.16 21.14 9.07 15.80
Resistance
Density 15.55 19.15 15.03 18.73
Compression Set 12,5 1.1 11.1 12.6
Cushion Rating n/d Fair Very good Fair
Thickness 0.082/0.252 0.073/0.1 0.070/0.191 0.078/0.
Before/After 73 163
oz/yd® 28.2 23.7 20.9 24.5
Foam Rating Somewhat thick Small uniform cell | Small to medium sized| Small to
structure cell structure/ some medium
voiding sized
cell
structure
Secondary Used Fruedenberg 100 Fruedenbe Fruedenberg Frueden
PET 2.9 oz/yd* 1g 100 100 PET 2.9 berg 100
PET 2.9 oz/yd® PET 2.9
oz/yd® oz/yd*
Secondary 7.95 26.73 wd n/d

Delamination
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Twin 219-1264B

Twin 219-1264B

HBEP type AT-1070 AT-1070
HBEP Amount (%) | 50 50
Functionalized XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount (%) 4 4
Elastomeric Material | Buna EPT 2070 .| Buna EPT 2070
Elastomeric Material | 20 20
Amount (%) ,
Filler Type Class C Flyash Class C Flyash
Filler Amount (%) 25 25
Blowing Agent Type | ADC/S-C2L-251 | ADC/S-C2L-

251
Blowing Agent 1 1.5
Amount (%)
Blowing Conditions | 450°F/ 7 mins 450°F/ 7 mins
Compression 16.13 12.68
Resistance
Density 19.97 17.94
Compression Set w/d n/d
Cushion Rating n/d n/d
Thickness 0.093/0.180 0.075/0.165
Before/After
oz/yd” 31.2 23.3
Foam Rating Somewhat large

cell structure
Secondary Used Fruedenberg 100 Fruedenberg 100
PET 2.9 oz/yd* PET 2.9 oz/yd®

Secondary 8.00 8.45

Delamination
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Twin 216.3-1260C Twin 216.1-1259A Twin 216.1-1259B | Twin 214.2-
1255A
HBEP type KC 8852 KC 8852 KC 8852 Dow EG 8185
(XU 59400)
HBEP Amount (%) | 50 50 50 40
Functionalized XU60769.07L XU60769.07L XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount (%) 4 4 4 4
Elastomeric Union Carbide 1088 | Union Carbide D Union Carbide D Bayer Buna T
Material NT FDB-9042 FDB-9042 2070 P EPDM
Elastomeric 20 20 20 30
Material Amount
(%)
Filler Type Class C Flyash Class C Flyash Class C Flyash Class C
Flyash
Filler Amount (%) | 25 25 25 25
Blowing Agent Type | ADC/S-C2 1251 ADC/S-C2 L-251 ADC/S-C2 L-251 ADC/M-C1 L-
241
Blowing Agent 1.5 1 1.5 1.0
Amount (%)
Blowing Conditions | 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins - 450°F/ 7 mins
Compression 10.96 14.07 11.19 16.92
Resistance
Density 17.54 18.97 15.84 n/d
Compression Set 13.1 10.5 9.1 10.9
Cushion Rating Good Good Very good Good
Thickness 0.068/0.148 0.075/0.182 0.063/0.178 0.074/0.183
Before/After
oz/yd* 18.0 26.2 22.9 28.0
Foam Rating Small uniform cell Small uniform cell Small cell Medium sized
structure structure structure/some cell
voiding structure/unifo
rm
Secondary Used Fruedenberg 100 PET | Fruedenberg 100 Fruedenberg 100 Fruedenberg
2.9 oz/yd? PET 2.9 oz/yd? PET 2.9 oz/yd* 100 PET 2.9
oz/yd*
Secondary n/d n/d n/d n/d

Delamination
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Twin 214.2-1255B Twin 214.2-1255C Twin 214.1-1254A | Twin 214.1-
1254B
HBERP type Dow EG 8185 (XU Dow EG 8185 (XU Dow EG 8185 (XU | Dow EG 8185
59400) 59400) 59400) (XU 59400)
HBEP Amount (%) | 40 40 50 50
PFunctionalized XU60769.07L XU60769.07L XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount (%) 4 4 4 4
Elastomeric Bayer Buna T2070 P | Bayer Buna T 2070 P | Bayer Buna T 2070 | Bayer Buna T
Material EPDM EPDM P EPDM 2070 P EPDM
Elastomeric 30 30 20 20
Material Amount
(%)
Filler Type Class C Flyash Class C Flyash Class C Flyash Class C
Flyash
Filler Amount (%) | 25 25 25 25
Blowing Agent Type | ADC/M-C1 L-241 ADC/M-C1 L-241 ADC/M-C1L-241 | ADC/M-C1 L-
: 241
Blowing Agent 1.5 1.5 1 1.5
Amount (%) 5
Blowing Conditions | 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins
Compression 10.56 15.84 18.29 11.87
Resistance
Density n/d n/d n/d n/d
Compression Set 9.6 8.3 8.5 55
Cushion Rating Very good Very good Fair to Good Good
Thickness 0.063/0.190 0.059/0.171 0.084/0.194 0.075/0.209
Before/After
oz/yd? 24.7 214 30.3 27.8
Foam Rating Larger cell Larger cell Medium to large Medium cell
structure/some structure/some cell structure/ structure/some
voiding voiding uniform voiding
Secondary Used Fruedenberg 100 PET | Fruedenberg 100 Fruedenberg 100 Fruedenberg
2.9 oz/yd? PET 2.9 oz/yd> PET 2.9 oz/yd® 100 PET 2.9
oz/yd>
Secondary n/d n/d n/d n/d

Delamination
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Twin 212.3-1250

Twin 212.2-1249

Twin 212.1-1248

Twin 211B-1244

Delamination

HBEP type Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU
59400) 59400) 59400) 59400)

HBEP Amount (%) | 34 44 54 60

Functionalized XU60769.07L

Polyethylene

| Type

FP Amount (%) 4

Elastomeric Bayer Buna T 2070 | Bayer Buna T 2070 | Bayer Buna T 2070 | Bayer Buna T 2070

Material P EPDM P EPDM P EPDM P EPDM

Elastomeric 40 30 20 25

Material Amount

%)

Filler Type Class C Flyash Class C Flyash Class C Flyash Class C Flyash

Filler Amount (%) | 25 25 25 10

Blowing Agent Type | ADC/M-C1 L-241 ADC/M-C1L-241 | ADC/M-C1 L-241 | ADC/M-C1 L-241

Blowing Agent 1 1 1 1.5

Amount (%)

Blowing Conditions | 450°F/ 7 mins .| 450°F/ 7 mins 450°F/ 7 mins 450°F/ 7 mins

Compression 11.83 14,74 15.96 20.0

Resistance

Density w/d n/d n/d n/d

Compression Set 11.1 8.6 7.5 8.7

Cushion Rating Good Good Good Somewhat good

Thickness 0.082/0.173 0.080/0.187 0.077/0.185 0.088/0.180

Before/After

oz/yd* 27.6 29.0 28.5 28.6

Foam Rating Rougher medium Smaller cell Smaaller cell Larger cell
sized cell structure structure/some structure/uniform
structure/some voiding
voiding

Secondary Used Fruedenberg 100 Fruedenberg 100 Fruedenberg 100 Fruedenberg 100
PET 2.9 oz/yd? PET 2.9 oz/yd* PET 2.9 oz/yd* PET 2.9 oz/yd®

Secondary 2.18 8.13 8.57 v/d
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Delamination

Twin 211A-1243 Twin 206-1228A Twin 202 Twin 201-1204A

HBEP type Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 XU
59400) 59400) 59400) 59400)

HBEP Amount (%) | 64 54 54 66

Functionalized XU60769.07L

Polyethylene

Type

FP Amount (%) ‘ 8

Elastomeric Bayer Buna T 2070 | Bayer Buna T 2070 | Kraton D-4141

Material P EPDM P EPDM

Elastomeric 25 20 20

Material Amount

(%)

Filler Type Class C Flyash Class C Flyash Class C Flyash Class C Flyash

Filler Amount (%) 10 25 25 25

Blowing Agent Type | ADC/M-C1 L-241 ADC/M-C1 1L-241 | ADC/M-C1L-241 | ADC/M-C1 L-241

Blowing Agent 1 1 1 1

Amount (%)

.| Blowing Conditions | 450°F/ 5 mins | 450°F/ 5 mins 450°F/ 5 mins -| 450°F/ 5 mins

Compression 24.7 15.50 n/d 19.4

Resistance

Density n/d n/d n/d n/d

Compression Set 11.5 8.0 n/d 10.1

Cushion Rating Low Good n/d Low

Thickness 0.082/0.140 0.083/0.159 n/d 0.064/0.168

Before/After

oz/yd* 28.0 28.1 n/d 25.4

Foam Rating Large uniform cell Small uniform cell | Did not blow in Medium cell
structure structure oven structure/some

voiding
Secondary Used PGIPET 2.0 oz/yd* | PGIPET 2.0 oz/yd® | PGIPET 2.0 oz/yd” | PGI PET 2.0 oz/yd
Secondary n/d 7.89 n/d 6.44
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Twin 200-1203A

Twin 182-1182°F

Twin 182-1182G

Twin 188-1182B

HBEP type Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU
59400) 59400) 59400) 59400)

HBEP Amount (%) | 70 70 70 55

Functionalized XU60769.07L XU60769.07L XU60769.07L XU60769.07L

Polyethylene

Type

FP Amount (%) 4 4 4 4

Elastomeric

Material

Elastomeric

Material Amount

(%)

Filler Type Class C Flyash Class C Flyash Class C Flyash Class C Flyash

Filler Amount (%) | 25 10 10 40

Blowing Agent Type | ADC/M-C1 L-241 ADC/S-C2 L-251 ADC/S-C2 1.-251 ADC/S-C2 L-251

Blowing Agent 1 0.5 1 0.5

Amount (%)

Blowing Conditions | 450°F/ 5 mins 450°F/ 5 mins 450°F/ 5 mins 450‘?F/ 5 mins

Compression 21.90 27.00 20.73 28.08

Resistance

Density n/d n/d n/d n/d

Compression Set 9.6 134 7.8 17.3

Cushion Rating Moderate Low Low Low

Thickness 0.069/0.173 0.077/0.130 0.071/0.168 0.072/0.113

Before/After

oz/yd* 32.6 35.7 36.5 359

Foam Rating Medium uniform Medium uniform Medium vmniform Medium uniform
cell structure cell structure/thin cell structure cell structure

backing
Secondary Used PGI PET 2.0 oz/yd® | PGIPET 2.0 oz/yd® | PGIPET 2.0 oz/yd® | PGI PET 2.0 oz/yd*
Secondary n/d n/d w/d n/d

Delamination
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Twin 188-1137B

Twin 188-1181B

Twin 183-1173B

Twin 183-1173A

Delamination

HBEP type Dow EG 8185 (XU | DowEG 8185 (XU | DowEG 8185 (XU | Dow EG 8185
59400) 59400) 59400) (XU 59400)

HBEP Amount (%) | 55 55 55 55

Functionalized XU60769.07L XU60769.07L XU60769.07L XU60769.07L.

Polyethylene

Type

FP Amount (%) 4 4 4 4

Elastomeric

Material

Elastomeric

Material Amount

(%)

Filler Type Class C Flyash Class C Flyash Class C Flyash Class C Flyash

Filler Amount (%) | 40 40 40 40

Blowing Agent Type | ADC/S-C2 L-251 ADC/°F-C2 L-249 ADC/S-C2 L-251 ADC/S-C2 L-251

Blowing Agent 1 1 1.5 1.5

Amount (%)

Blowing Conditions | 450°F/ 5 mins 450°F/ 5 mins | 450°F/ 5 mins 450°F/ 5 mins

Compression 2438 16.83 9.34 10.73

Resistance

Density w/d w/d n/d n/d

Compression Set 9.5 n/d 5.7 8.0

Cushion Rating Low/Stiff n/d w/d n/d

Thickness 0.075/0.188 0.069/0.164 0.070/0.212 0.084/0.231

Before/After

oz/yd* 38.3 314 354 35.4

Foam Rating Medium uniform Medium uniform Medium uniform Medium cell
cell structure/some cell cell structure/some structure/some
voiding structure/uniform voiding voiding

Secondary Used None PGIPET 2.0 oz/yd® | PGI PET 2.0 oz/yd* | PGI PET 2.0

oz/yd>
Secondary n/a n/d n/d n/d
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Twin 183-1172B

Twin 183-1172A

Twin 182-1160°F

Twin 183-1160C

HBEP type Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU
59400) 59400) 59400) 59400)

HBEP Amount (%) | 55 55 70 55

Functionalized XU60769.07L XU60769.07L XU60769.07L XU60769.07L

Polyethylene

Type

FP Amount (%) 4 4 4 4

Elastomeric

Material

Elastomeric

Material Amount

(%)

Filler Type Class C Flyash Class C Flyash Class C Flyash Class C Flyash

Filler Amount (%) | 40 40 20 40

Blowing Agent Type | ADC/S-C2 L-251 ADC/S-C2 1L-251 ADC/S-C2 L-251 ADC/M-C1 L-241

Blowing Agent 1 1 2 2

Amount (%)

Blowing Conditions | 450°F/ 5 mins 450°F/ 5 mins 450°F/ 5 mins 450°F/ 5 mins

Compression 14.87 2008 12.51 102

Resistance

Density w/d n/d n/d w/d

Compression Set 10.0 11.7 4.9 9.4

Cushion Rating n/d w/d n/d n/d

Thickness 0.067/0.185 0.078/0.165 0.056/0.234 0.067/0.259

Before/After

oz/yd 322 32.2 32.4 38.1

Foam Rating Medium cell Medium cell Small uniform cell Larger cell
structure/some structure/some structure structure/some
voiding voiding voiding

Secondary Used PGIPET 2.0 oz/yd* | Freudenburg 100 % | None None

PET 2.9 oz/yd®
Secondary n/d n/d n/a n/a

Delamination
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Twin 183-1160A

Twin 183-1162G

Twin 183-1162°F

Twin 182-1162B

HBEP type Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU
59400) 59400) 59400) 59400)

HBEP Amount (%) | 55 55 55 70

Functionalized XU60769.07L XU60769.07L XU60769.07L XU60769.07L

Polyethylene

Type

FP Amount (%) 4 4 4 4

Elastomeric

Material

Elastomeric

Material Amount

(%)

Filler Type Class C Flyash Class C Flyash Class C Flyash Class C Flyash

Filler Amount (%) | 40 40 40 25

Blowing Agent Type | ADC/M-C1 L-241 ADC/L-C2 L-257 ADC/L-C2 L-257 ADC/L-C2 L-257

Blowing Agent 1 2 1 2

Amount (%)

Blowing Conditions | 450°F/ 5 mins 450°F/ 5 mins 450°F/ 5 mins 450°F/ 5 mins.

Compression 17.22 7.68 17.4 9.35

Resistance

Density n/d n/d n/d w/d

Compression Set 25.7 6.8 14.6 6.2

Cushion Rating n/d n/d n/d n/d

Thickness 0.052/0.164 0.047/0.179 0.061/0.132 0.051/0.178

Before/After

oz/yd* 26.2 27.5 28.0 25.0

Foam Rating Small to medium Larger cell Small uniform cell Larger cell
cell structure/some structure structure/some
structure/somewhat | voiding voiding/looks good

uniform
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Twin 182-1162A

Twin 181-1158B

Twin 181-1158A

HBEP type Dow EG 8185 (XU | Dow EG 8185 (XU | Dow EG 8185 (XU
59400) 59400) 59400)
HBEP Amount (%) | 70 69.8 69.8
Functionalized XU60769.07L XU60769.07L XU60769.07L
Polyethylene
Type
FP Amount (%) (%) | 4 4.2 42
Elastomeric
Material
Elastomeric
Material Amount
(%)
Filler Type Class C Flyash Class C Flyash Class C Flyash
Filler Amount (%) | 25 25 25
Blowing Agent Type | ADC/L-C2 L-257 ADC/M-C1 L-241 ADC/M-C1 L-241
Blowing Agent 1 2 1
Amount (%)
Blowing Conditions | 450°F/ 5 mins 450°F/ 5 mins 450°F/ 5 mins
Compression 15.40 10.33 17.28
Resistance
Density w/d n/d n/d
Compression Set 9.9 219 214
Cushion Rating n/d n/d n/d
Thickness 0.044/0.100 0.049/0.166 0.048/0.121
Before/After
oz/yd* 24.5 28.3 27.7
Foam Rating Medium uniform Large cells/some Uniform cell
cell structure voiding structure
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Example 2: Testing of Cushion-Backed Products Having Blowmg Agent, Class C Fly Ash and
Resilient Material
PT 2-1410A PT 2-1410B PT 2-1403 PT 2-1401D
HBEP Type KC 8852 KC 8852 KC 8852 KC 8852
HBEP Amount 50 50 50 50
(%)
Functionalized
Polyethylene (FP) | XU60769.07L XU60769.07L XU60769.07L XU60769.07L
Type
FP Amount (%) 4 4 4 4
Resilient Material | Buna EPT 2070 Buna EPT 2070 | Buna EPT 2070 Buna EPT 2070
Resilient Material
Amount (%) 20 20 20 20
Filler Type Class C Fly Ash Class CFly Ash | Class C Fly Ash Class C Fly Ash
Filler Amount (%) | 25 25 25 25
Blowing Agent ADC/S-C2L-251 | ADC/S-C2L- ADC/S-C2 L-251 ADC/S-C2 L-251
Type 251
Blowing Agent
Amount (%) 1 1 1 1
Blowing - 450°F/7 mins 450°F/7 mins 450°F/7 mins 450°F/7 mins
Conditions
Compression
Resistance 16.13 16.13 16.13 16.13
Compression
Resistance ASTM D 3676-01 ASTM D 3575 ASTM D 3575
Method Section 13 Suffix D Suffix D
Used
Density 311.4 kg/m n/d w/d n/d
Density Method ASTM D 3676-01
Used Section 12
Compression Set | 11.32 n/d n/d n/d
Compression Set | ASTM D 3575-00 ASTM D 3575-00 | ASTM D 3575-00
Method Used Suffix B Suffix B Suffix B
Cushion Rating Good Good Good Good
Thickness
Before/After .077/.176 .047/.170 .065/.165
oz/yd* 31.6 316 31.6 31.6
Good looking cell | Good looking Good looking cell | Good looking cell
structure/medium | cell structure/medium structure/medium uniform
Foam Rating uniform structure/medium | uniform
uniform ]
Elk thermally Freudenburg W.G Steve PET blend
stable filter media | 100% PET 2.9 (black) 1.6 oz/yd*
Secondary Used | 2.1 oz/yd? oz/yd? None
Secondary
Delamination Ib/in | n/d 17.63 n/d 13.3
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Example 2 (Continued)
PT 2-1401C PT 2-1401B PT 2-1401A
HBEP Type KC8852 KC8852 KC8852
HBEP Amount (%) 50 50 50
Functionalized
Polyethylene Type XU60769.07L XU60769.07L XU60769.07L
FP Amount (%) 4 4 4
Elastomeric Material Buna EPT 2070 Buna EPT 2070 Buna EPT 2070
Elastomeric
Material Amount (%) | 20 20 20
Filler Type Class C Fly Ash Class CFly Ash Class C Fly Ash
Filler Amount (%) 25 25 25
Blowing Agent Type ADC/S-C2 L-251 Ficel SL-50 Ficel SL-50
Blowing Agent 1 2 2
Amount (%)
Blowing Conditions 450 F/7 mins 450 F/7 mins 450 F/7 mins -
Compression
Resistance 24.94 26.25 21.5
Compression
Resistance Method ASTM D 3575 ASTM D 3575 ASTM D 3575
Used Suffix D Suffix D Suffix D
Density n/d n/d n/d
Density Method Used
Compression Set 14.36 14.22 17.3
Compression Set ASTM D 3575 ASTM D 3575 ASTM D 3575
Method Used Suffix B Suffix B Suffix B
Cushion Rating Fair Fair Fair
Thickness n/d n/d n/d
Before/After
oz/yd 32.2 32.2 32.2
Good looking cell Good looking cell Good looking cell
structure/medium structure/medium structure/medium
Foam Rating uniform uniform uniform
Freudenburg 100% | W.G Steve PET blend | Freudenburg 100%
Secondary Used PET 2.9 oz/yd* (black) 1.6 oz/yd® PET 2.9 oz/yd?
Secondary 14,73 n/d n/d
Delamination Ib/in

Material Sources as in Example 1.
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Example 3
Blowing Add-on Weight (oz/yd?) Thickness before | Density | Compression
Agent Foam Cap Coat blowing (inches) 1b/£t? Resistance
(psi)
1% 1251 31.6 11.7 0.181 26.05 23.9
1.5% L1251 24.9 11.7 0.181 20.21 14.6

Samples included fiberglass, foam and capcoat.

Capcoat applied before activation of blowing agent. Foam and capcoat comprised of:
24% Affinity 8185

4% Amplify GR204

11% Piccotac 1115

1% Sunpar 150

60% Class C Fly Ash

Blowing agent post-added to polymer composition to make foam. Foam blown at 7
mins at 450 °F

Density measurements include contribution of capcoat layer.

It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the scope of the
invention. Other aspects of the invention will be apparent to those skilled in the art
from consideration of the speciﬁcatién and practice of the invention disclosed herein. It

is intended that the specification and examples be considered as exemplary only.
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What is claimed is:

1)

2)

3)
4)

5)

6)

7)

8)

9)

A foam cushion backing comprising:
a) afoamable polymer composition comprising:

1) one or more of a homogenously branched ethylene polymer (HBEP) or a

substantially linear ethylene polymer (SLEP),

wherein a foam cushion backing is prepared from the foamable polymer
composition, wherein the foam cushion backing has a thickness of greater than
0.075 inches, and wherein the foam cushion backing is suitable for use in carpet or
carpet tiles.
The foam cushion backing of claim 1, wherein the foam cushion backing is
substantially uncrosslinked.
The foam cushion backing of claim 1, comprising the SLEP.
The foam cushion backing of claim 1 having a thickness of from about 0.100 to
about 0.225 inches.
The foam cushion backing of claim 1, wherein the foamable polymer composition
further comprises an adhesive material, and wherein the adhesive material
comprises a functionalized polymer or copolymer.
The foam cushion backing of claim 5, wherein the foamable polymer composition
comprises from about greater than 0 to about 10 % of the functionalized polymer or
copolymer, as measured by total weight of the foamable polymer comﬁosition.
The foam cushion backing of claim 5, wherein the functionalized polymer or
copolymer material comprises maleic anhydride grafted to an ethylene polymer.
The foam cushion backing of claim 1, wherein the foamable polymer composition
further comprises a filler.
A carpet or carpet tile comprising a precoated greige good having a face side and a
back side, wherein the precoated greige good has the foam cushion backing of claim

1 affixed to the back side thereof with an adhesive material.
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10) The carpet or carpet tile of claim 9, wherein the foam cushion backing is affixed to
the back side of the precoated greige good with an adhesive material that is
separately applied to either or both of the back side of the precoated greige good and
foam cushion backing.

11) The carpet or carpet tile of claim 9, wherein the foam cushion backing is affixed to
the back side of the precoated greige good with an adhesive material that is
incorporated in the polymer composition.

12) The carpet or carpet tile of claim 9 having a compression set of from about 1 to
about 20%, where the % refers to the % recovery of the backing after a 3” x 3”
sample is compressed at 25% for 22 hours at ambient temperature.

13) The carpet or carpet tile of claim 9 having a compression set of from about 8 to
about 20%, as measured by ASTM 3575 Suffix B.

14) The carpet or carpet tile of claim 9 having a compression resistance of from about 5
to about 25 psi, where the psi is measured by compressing a 3” x 3 sample of
backing is compressed across the thickness for 1 minute and the force to recover the
thickness is measured, and where the temperature is at ambient.

15) The carpet or carpet tile of claim 9 having a compression resistance of from about
18 to about 32 psi, as measured by ASTM 3575 Suffix D.

16) The carpet or carpet tile of claim 9, wherein the foam cushion backing has an outer
surface and wherein the outer surface has a woven or non-woven textile material
affixed thereto.

17) The carpet or carpet tile of claim 9, wherein the foam cushion backing has an outer
surface and wherein the outer surface has an ethylene polymer cap coat affixed
thereto.

18) The carpet or carpet tile of claim 17, wherein the capcoat is present at from about 5
to about 25 oz/yd®.

19) The carpet or carpet tile of claim 9 having a delamination strength of greater than
about 2.5 Ibs/in as measured by ASTM D3936.

20) The carpet or carpet tile of claim 9 having a scrim incorporated on a surface of the

foam cushion backing adjacent to the adhesive material.
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21) A foam cushion backing comprising:
a) a foamable polymer composition comprising:
1) one or more of a homogenously branched ethylene polymer (HBEP) or a
substantially linear ethylene polymer (SLEP); and
ii) one or more resilient materials,
wherein the foam cushion backing has a thickness of greater than 0.075 inches, and
wherein the foam cushion backing is suitable for use in carpet or carpet tiles.

22) The foam cushion backing of claim 21, wherein the resilient material comprises one
or more of: ethylene-propylene-diene monomer rubber (EPDM), ethylene-
propylene monomer rubber (EPM), acrylonitrile-butadiene (NBR), styrene-
butadiene (SBR), carboxylated NBR, carboxylated SBR, styrene block copolymer,
thermoplastic elastomer and flexible very low density polyethylene resins.

23) The foam cushion backing of claim 22, wherein the resilient material is present in
the polymer composition at from about 5 to about 40 % by weight of the foamable
polymer composition.

24) The foam cushion backing of claim 21, wherein the foam cushion backing is
substantially uncrosslinked.

25) The foam cushion backing of claim 21, comprising the SLEP.

26) The foam cushion backing of claim 21 having a thickness of from about 0.100 to
about 0.225 inches.

27) The foam cushion backing of claim 21, wherein the foamable polymer composition
further comprises an adhesive material, and wherein the adhesive material
comprises a functionalized polymer or copolymer.

28) The foam cushion backing of claim 27, wherein the foamable polymer composition
comprises from about greater than 0 to about 10 %6 of the functionalized polymer or
copolymer, as measured by total weight of the foarmable polymer composition.

29) The foam cushion backing of claim 27, wherein the functionalized polymer or
copolymer material comprises maleic anhydride grafted to an ethylene polymer.

30) The foam cushion backing of claim 21, wherein the foamable polymer composition

further comprises a filler.
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31) A carpet or carpet tile comprising a precoated greige good having a face side and a
back side, wherein the precoated greige good has the foam cushion backing of claim
21 affixed to the back side thereof with an adhesive material.

32) The carpet or carpet tile of claim 31, wherein the foam cushion backing is affixed to
the back side of the carpet or carpet tile product with an adhesive material that is
separately applied to either or both of the back side of the carpet or carpet tile
structure and the foam cushion backing. )

33) The carpet or carpet tile of claim 31, wherein the foam cushion backing is affixed to
the back side of the precoated greige good with an adhesive material that is
incorporated in the polymer composition.

34) The carpet or carpet tile of claim 31 having a compression set of from about 1 to
about 20%, where the % refers to the % recovery of the backing after a 3” x 3”
sample is compressed at 25% for 22 hours at ambient temperature.

35) The carpet or carpet tile of claim 31 having a compression set of from about 8 to
about 20%, as measured by ASTM 3575 Suffix B.

36) The carpet or carpet tile of claim 31 having a compression resistance of from about
5 to about 25 psi, where the psi is measured by compressing a 3” x 3” sample of
backing is compressed across the thickness for 1 minute and the force to recover the
thickness is measured, and where the temperature is at ambient.

37) The carpet or carpet tile of claim 31 having a compression resistance of from about
18 to about 32 psi, as measured by ASTM 3575 Suffix D.

38) The carpet or carpet tile of claim 31, wherein the foam cushion backing has an outer
surface, and wherein the outer surface has an ethylene polymer capcoat affixed
thereto.

39) The carpet or carpet tile of claim 38, wherein the capcoat is present at from 5 to
about 25 oz/yd®.

40) The carpet or carpet tile of claim 31 wherein the foam cushion backing has an outer
surface, and wherein the outer surface has a woven or non-woven textile backing
affixed thereto.

41) The carpet or carpet tile of claim 31 having delamination strength of greater than
2.5 Ibs/in as measuréd by ASTM D3936.
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42) The carpet or carpet tile of claim 31 having a scrim incorporated on a surface of the
foam cushion backing adjacent to the adhesive material.

43) A method for making a foam cushion backing suitable for use in a carpet or carpet
tile, wherein the method comprises:

a) providing a polymer composition comprising:
i) one or more of a homogenously branched ethylene polymer (“HBEP”) or a
substantially linear ethylene polymer (“SLEP”); and
ii) ablowing agent;
b) applying the polymer composition to a surface suitable to provide a foam
cushion backing after activation of the blowing agent; and
c¢) activating the blowing agent,
thereby providing a foam cushion backing suitable for use in a carpet or carpet tile,
wherein the foam cushion backing has a thickness of greater than about 0.075
inches.

44) The method of claim 43, further comprising providing a precoated greige good,
wherein the surface is the precoated greige good, and wherein the blowing agent is
activated after application of the polymer composition to the greige good, thereby
providing a carpet structure having a foam cushion backing adhered thereto.

45) The method of claim 44, wherein the carpet structure having the foam cushion
backing adhered thereto has a delamination strength of greater than about 2.5 lbs/in
as measured by ASTM D3936.

46) The method of claim 43, further comprising providing a precoated greige good,
wherein the foam cushion backing is laminated to the precoated greige good with an
adhesive material after activation of the blowing agent.

47) The method of claim 43, wherein the polymer composition comprises a filler.

48) The method of claim 43, wherein the polymer composition comprises a resilient

material.
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49) The method of claim 48, wherein the resilient material comprises one or more of;
ethylene-propylene-diene monomer rubber (EPDM), ethylene-propylene monomer
rubber (EPM), acrylonitrile-butadiene (NBR), styrene-butadiene (SBR),
carboxylated NBR, carboxylated SBR, styrene block copolymer, thermoplastic
elastomer and flexible very low density polyethylene resins.

50) The foam cushion backing of claim 49, wherein the resilient material is present in
the polymer composition at from about 5 to about 40 % by weight of the foamable
polymer composition.

51) The method of claim 46, wherein the foam cushion backed carpet structure has a
delamination strength of greater than about 2.5 Ibs/in as measured by ASTM
D3936.

52) The method of claim 43, further comprising introducing a scrim onto the foamable
polymer composition prior to activation of the blowing agent, thereby providing a

foam cushion backing having a scrim attached to a side thereof.



PCT/US2004/039070

WO 2005/052246

17

8l

91

81

91

Z Ol Z .

B A A A A A O O e e e e e S RN RSN OSSN RO OO OSSN

XIXIXSRIXTXTIXSIK XY XS] —~—

-

5 R Y M D NC S B P RSV ) ol kA Ko ) QTR D VRO T Bl MR T D Qg OO AW [ER T RS N I I M P TEg o ) TI\

M

L' DId T4

AVS . ’ oAt
~ ¥ o/ - A Y ~
AV o Sy .n. d A (] ‘.
5 LR A A e A o hes e X
52 i3 Y LY oS e e { .
s ~/ . a7 . (Y AR 4]
: E% Y 4 G o7 484 o
. . M . » o ATY .
. o 4% s y JES Y £ o
- 3% I LY Y A : VLY P
i b " v e flo oL, p o5 he Mo . = on)
} kJ M 3 see 0y . . o2 . ' Y - . - -t T, ee MU ° %
e DS ENUANEER AR MR e Yo P 1070 ot Lt I K T3 S ) K TR 10g A T, PRI T 0 s MCACK TN v Friied TG
& ral A SEAVL R N YA W Y AT I S AR e Lo LA R Y, Y Ly e = oty g




II\.RNATIONAL SEARCH REPORT

Intel onal Application No

PCT/US2004/039070

CLASSIFICATION %F SUBJECT MATTER

TP T D0BNT 00 B32B5/18  C08J9/04

According to Interational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 DO6N B32B

Documentation searched other than minirnum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the  international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X DATABASE WPI 1-4,8,
Section Ch, Week 200421 21-26,
Derwent Publ-ications Ltd., London, GB; 30,43,
Class Al7, AN 2004-217979 47-50
XP002320669
& JP 2003 306568 A (MITSUBISHI KASEI VINYL
KK) 31 October 2003 (2003-10-31)
abstract

X DATABASE WPI 1,3,4,
Section Ch, Week 200146 21-23,26

Derwent Publications Ltd., London, GB;
Class Al7, AN 2001-428055

XP002320670

& JP 2001 139713 A (SEKISUI CHEM IND CO
LTD) 22 May 2001 (2001-05-22)

abstract

Further documents are listed in the  continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents :

"A" document defining the general state Of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as Specified)

0" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

*T" later document published after the Intemational filing date
or priority date and not in conilict with the application but
cited to understand the principle or theory underlying the
invention

*X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
meths, such combination being obvious to a person skilled
inthe ant.

'&" document member of the same patent family

Date of the actual completion of the international search

9 March 2005

Date of mailing of the intemational search report

21/03/2005

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31~70) 340-3016

Authorized officer

Pamies Q1Te, S

Form PCT/ISA/210 (second sheet) (January 2004)

page 1 of 2




II\'RNATIONAL SEARCH REPORT ~——
Interi®ional Application No
PCT/

US2004/039070

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X DATABASE WPI 1-3
Section Ch, Week 199920

Derwent Publications Ltd., London, GB;
Class Al7, AN 1999-232691

XP002320671

& JP 11 060781 A (SAKAI KAGAKU KOGYO KK)
5 March 1999 (1999-03-05)

Y abstract 9-20,
31-42
X PATENT ABSTRACTS OF JAPAN 1-4,8

vol. 1999, no. 05,

31 May 1999 (1999-05-31)

& JP 11 035747 A (NISHI NIPPON NOBA FORM
KK; NAGANO NOBAFUOOMU KK},

9 February 1999 (1999-02-09)

abstract

X US 6 124 370 A (WALTON ET AL) 1,3,5,8
26 September 2000 (2000-09-26)
column 5, 1ine 52 - 1ine 65; claim 1;
table 1

column 11, Tine 49 - Tine 53

X US 5 407 965 A (PARK ET AL) 1,3,5-8
18 April 1995 (1995-04-18)

column 2, line 27 - line 30; claim 1
column 5, 1ine 5 - Tine 30

column 17, line 11 - line 12

X DATABASE WPI 1,3,5
Section Ch, Week 200003

Derwent Publications Ltd., London, GB;
Class Al7, AN 2000-033610

XP002320672

& JP 11 302430 A (SEKISUI CHEM IND CO LTD)
2 November 1999 (1999-11-02)

abstract

Y US 3 975 562 A (MADEBACH ET AL) 9-20,
17 August 1976 (1976-08-17) 31-42
examples

Form PCT/ISA/210 (continuation of second sheet) (January 2004)

page 2 of 2



II\'RNATIONAL SEARCH REPORT

Information on patent family members

Intet¥ional Application No
PCT/US2004/039070

Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 2003306568 A 31-10-2003  NONE

JP 2001139713 A 22-05-2001  NONE

JP 11060781 A 05-03-1999  NONE

JP 11035747 A 09-02-1999  NONE

US 6124370 A 26—09-2000  NONE

US 5407965 A 18-04-1995 US 5387620 A 07-02-1995
Us 5288762 A 22-02-1994
CA 2156853 Al 10-11-1994
DE 69426364 D1 04-01-2001
DE 69426364 T2 05-04-2001
EP 0738294 Al 23-10-1996
ES 2152312 T3 01-02-2001
FI 955146 A 27-10-1995
JP 3368431 B2 20-01-2003
JP 9501447 T 10~-02-1997
Wo 9425515 Al 10-11-1994

JP 11302430 A 02-11-1999  NONE

US 3975562 A 17-08-1976 DD 113481 Al 12-06-1975
DD 118249 A2 20-02-1976
DD 111658 Al 05-03-1975
BE 825311 Al 29-05-1975
CS 179590 B1 30-11-1977
DE 2502025 Al 14-08-1975
FR 2260656 Al 05-09-1975
JP 51099823 A 03-09-1976
NL 7501082 A 12-08-1975
SE 7501271 A 11-08-1975

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

