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ABSTRACT

A roofing underlayment with enhanced walkability and/or traction is provided. The roofing
underlayment includes a base layer, a first coating layer adhered to a first surface of the base layer,
and a melt-blown nonwoven layer adhered to the first coating layer. The melt-blown nonwoven

layer enhances walkability by providing a rough surface on which roofing installers may walk.
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ROOFING UNDERLAYMENT WITH ENHANCED
WALKABILITY AND TRACTION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and any other benefit of U.S. Provisional Patent
Application No. 62/865,572, filed June 24, 2019.

FIELD

[0002] The general inventive concepts relate to underlayments and, more particularly, to a

roofing underlayment configured to enhance walkability and/or traction.
BACKGROUND

[0003] Underlayments are commonly used in roofing applications along with an overlayment
roofing material, such as asphalt shingles, slate tiles, wooden shakes, metal roofing, and so forth.
Underlayments are generally secured to the roof deck and provide the first protection against water
infiltration into the interior structure of a building during construction and subsequently become a
secondary barrier to water infiltration into the interior upon installation of the primary overlayment

roofing material.

[0004] A primary drawback of certain underlayments, such as conventional synthetic roofing
underlayments, is that the surface of such underlayments is smooth and poses a slipping hazard,
particularly during wet, humid, and/or dusty conditions. The smooth surface associated with such
underlayments creates a hazardous working condition for roofing installers who must walk upon

the underlayments to install roofing materials.
SUMMARY

[0005] The general inventive concepts relate to a roofing underlayment that is configured to
enhance walkability and/or traction. To illustrate various aspects of the general inventive concepts,

several exemplary embodiments of the roofing underlayment are disclosed.
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[0006] In one exemplary embodiment, a roofing underlayment includes a base layer, a first
coating layer adhered to a first surface of the base layer, and a melt-blown nonwoven layer adhered
to the first coating layer. The melt-blown nonwoven layer enhances walkability by providing a

rough surface on which roofing installers may walk.

[0007] In one exemplary embodiment, a roofing underlayment includes a base layer, a first
coating layer adhered to a first surface of the base layer, a first melt-blown nonwoven layer adhered
to the first coating layer, and a second melt-blown nonwoven layer adhered to a second surface of
the base layer. The first melt-blown nonwoven layer enhances walkability by providing a rough
surface on which roofing installers may walk, and the second melt-blown nonwoven layer

enhances traction by providing a rough surface that grips a roof deck when installed.

[0008] Other aspects, advantages, and features of the general inventive concepts will become
apparent to those skilled in the art from the following detailed description, when read in light of

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The general inventive concepts, as well as embodiments and advantages thereof, are

described below in greater detail, by way of example, with reference to the drawings in which:

[0010] FIG. 1 is a cross-sectional view of an embodiment of a roofing underlayment according

to the present disclosure;

[0011] FIG. 2 is a cross-sectional view of an embodiment of a roofing underlayment according

to the present disclosure;

[0012] FIG. 3 is a cross-sectional view of an embodiment of a roofing underlayment according

to the present disclosure; and

[0013] FIG. 4 is a cross-sectional view of an embodiment of a roofing underlayment according

to the present disclosure.
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DETAILED DESCRIPTION

[0014] While the general inventive concepts are susceptible of embodiment in many different
forms, there are shown in the drawings, and will be described herein in detail, specific
embodiments thereof with the understanding that the present disclosure is to be considered as an
exemplification of the principles of the general inventive concepts. Accordingly, the general

inventive concepts are not intended to be limited to the specific embodiments illustrated herein.

[0015] The general inventive concepts relate to roofing underlayments configured to enhance
walkability and/or traction. The term “walkability” as used herein refers to foot traction or the
ability of an installer to walk upon a roofing underlayment without slipping. The term “traction”
as used herein refers to the ability of a roofing underlayment to resist movement relative to a
substrate on which it rests, such as a roof deck. As will be described in further detail below,
enhanced walkability and/or traction is achieved by incorporating at least one melt-blown

nonwoven layer into the roofing underlayment.

[0016] In oneexemplary embodiment, a roofing underlayment 100 is provided. Referring to FIG.
1, the roofing underlayment 100 comprises a base layer 10 having a first surface 12 (e.g., a top
surface) and a second surface 14 (e.g., a bottom surface), and a first coating layer 20 adhered to
the first surface 12 of the base layer 10. The roofing underlayment 100 also includes a melt-blown

nonwoven layer 30 adhered to the first coating layer 20.

[0017] The base layer 10 of the present disclosure may be formed from a variety of materials,
most typically one or more polymeric materials. Exemplary materials suitable for forming the base
layer 10 of the present disclosure include, but are not limited to, a polyolefin (e.g., polyethylene,
polypropylene), a polyester, a glass (e.g., woven glass mat, nonwoven glass mat), a polystyrene, a
polyamide, a polyurethane, a polycarbonate, an ethylene-acrylic copolymer, and combinations
thereof. The material used to form the base layer 10 of the present disclosure may be a virgin
material, a recycled/reprocessed material, and combinations thereof. In certain embodiments, the
base layer 10 comprises a polyolefin. In certain embodiments, the base layer 10 comprises at least
one of a polypropylene and a polyethylene. The base layer 10 of the present disclosure may also
comprise additives such as colorants, pigments, antioxidants, U.V. stabilizers, fire retardants,

fillers, and the like.
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[0018] The base layer 10 of the present disclosure may be structured in a variety of ways. For
example, the base layer 10 may be a woven material, a nonwoven material, or a film material. In
general, the base layer 10 of the present disclosure has a basis weight of 25 g/m? to 250 g/m?,
including a basis weight of 50 g/m? to 250 g/m?, a basis weight of 75 g/m? to 250 g/m?, a basis
weight of 100 g/m? to 250 g/m?, a basis weight of 125 g/m? to 250 g/m?, a basis weight of 135
g/m? to 250 g/m?, a basis weight of 150 g/m? to 250 g/m?, a basis weight of 175 g/m? to 250 g/m?,
a basis weight of 200 g/m? to 250 g/m?, and also including a basis weight of 210 g/m? to 230 g/m?.
In certain embodiments, the base layer 10 is a nonwoven material, preferably a spunbond
nonwoven material, comprising a polypropylene and has a basis weight of 130 g/m? to 250 g/m?.
In certain embodiments, the base layer 10 is a nonwoven material, preferably a spunbond
nonwoven material, comprising a polypropylene and has a basis weight of 135 g/m? to 250 g/m2.
In certain embodiments, the base layer 10 is a nonwoven material, preferably a spunbond
nonwoven material, comprising a polypropylene and has a basis weight of 140 g/m? to 250 g/m?.
In certain embodiments, the base layer 10 is a nonwoven material, preferably a spunbond
nonwoven material, comprising a polypropylene and has a basis weight of 150 g/m? to 250 g/m>.
In certain embodiments, the base layer 10 is a spunbond nonwoven material having a basis weight

of 135 g/m? to 145 g/m? and comprises a polypropylene.

[0019] In certain embodiments, the base layer 10 is a woven material, preferably a scrim,
comprising a polypropylene and has a basis weight of 25 g/m? to 105 g/m?. In certain embodiments,
the base layer 10 is a woven material, preferably a scrim, comprising a polypropylene and has a
basis weight of 25 g/m? to 75 g/m?. In certain embodiments, the base layer 10 is a woven material,
preferably a scrim, comprising a polypropylene and has a basis weight of 90 g/m? to 105 g/m2. In
certain embodiments, the base layer is a woven scrim having a basis weight of 90 g/m? to 105 g/m>
and comprises 84% to 94% by weight polypropylene, 4% to 14% by weight filler (e.g., calcium
carbonate), and 0.25% to 2% by weight U.V. stabilizer.

[0020] With continued reference to FIG. 1, the roofing underlayment 100 of the present
disclosure includes a first coating layer 20 adhered to the first surface 12 of the base layer 10. The
first coating layer 20 of the present disclosure is generally water impermeable and may be formed
from a variety of materials, most typically one or more polymeric materials. Exemplary materials

suitable for forming the first coating layer 20 of the present disclosure include, but are not limited

4
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to, a polyolefin (e.g., polyethylene, polypropylene), a polyester, a polystyrene, a polyamide, a
polyurethane, a polycarbonate, an ethylene-acrylic copolymer, an adhesive (e.g., hot melt
adhesive), a thermoplastic elastomer (e.g., a styrenic block copolymer, a thermoplastic polyolefin
elastomer, a thermoplastic vulcanizate, a thermoplastic polyurethane, a thermoplastic copolyester,
a thermoplastic polyamide), and combinations thereof. The material used to form the first coating
layer 20 of the present disclosure may be a virgin material, a recycled/reprocessed material, and
combinations thereof. In certain embodiments, the first coating layer 20 comprises a polyolefin. In
certain embodiments, the first coating layer 20 comprises at least one of a polypropylene and a
polyethylene. In certain embodiments, the first coating layer 20 comprises a thermoplastic
elastomer and a polyolefin, such as a polypropylene and/or a polyethylene. The first coating layer
20 of the present disclosure may also comprise additives such as colorants, pigments, antioxidants,

U.V. stabilizers, fire retardants, fillers, and the like.

[0021] The first coating layer 20 of the present disclosure may be structured in a variety of ways.
For example, the first coating layer 20 may be a woven material, a nonwoven material, or a film
material. In certain embodiments, the first coating layer 20 is a film material that is formed using
an extrusion process. For example, the first coating layer 20 is applied between the base layer 10
and the melt-blown nonwoven layer 30 as a curtain of molten polymer material, which is laminated
together to form the roofing underlayment 100. Thus, in addition to providing a water impermeable
layer, the first coating layer 20 may also function as an adhesive to join the base layer 10 to the
melt-blown nonwoven layer 30. In certain embodiments, the coating layer 20 of the present
disclosure has a basis weight of 14 g/m? to 50 g/m?, including a basis weight of 20 g/m? to 45 g/m?,
a basis weight of 25 g/m? to 40 g/m?, and also including a basis weight of 25 g/m? to 35 g/m?.

[0022] In certain embodiments, the first coating layer 20 is a film material, preferably formed
using an extrusion process, comprising at least one of a polypropylene and a polyethylene, and
having a basis weight of 20 g/m? to 35 g/m?. In certain embodiments, the first coating layer 20 is
a film material, preferably formed using an extrusion process, having a basis weight of 20 g/m? to
30 g/m? and comprises 40% to 50% by weight recycled/reprocessed polypropylene, 30% to 40%
by weight virgin polypropylene, 10% to 20% by weight low density polyethylene (LDPE), and 4%
to 8% by weight colorant (e.g., color masterbatch), wherein the weight percentages are based on

the total weight of the first coating layer 20. In certain embodiments, the first coating layer 20 is a

5
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film material, preferably formed using an extrusion process, having a basis weight of 25 g/m? to
35 g/m? and comprises 40% to 50% by weight recycled/reprocessed polypropylene, 35% to 45%
by weight virgin polypropylene, 5% to 15% by weight low density polyethylene (LDPE), and 2%
to 6% by weight colorant (e.g., color masterbatch), wherein the weight percentages are based on

the total weight of the first coating layer 20.

[0023] In certain embodiments, the first coating layer 20 is a film material, preferably formed
using an extrusion process, comprising at least one of a thermoplastic elastomer, a polypropylene,
and a polyethylene, and having a basis weight of 20 g/m? to 30 g/m?. In certain embodiments, the
first coating layer 20 is a film material, preferably formed using an extrusion process, having a
basis weight of 20 g/m? to 30 g/m? and comprises 40% to 50% by weight recycled/reprocessed
polypropylene, 25% to 35% by weight thermoplastic elastomer, 10% to 20% by weight LDPE, 2%
to 8% by weight colorant (e.g., color masterbatch), and 1% to 7% by weight virgin polypropylene,
wherein the weight percentages are based on the total weight of the first coating layer 20.

[0024] In certain embodiments, when the first coating layer 20 of the present disclosure
comprises a hot melt adhesive, the first coating layer 20 may have a basis weight of 5 g/m? to 30
g/m?, including a basis weight of 5 g/m? to 25 g/m?, a basis weight of 5 g/m? to 20 g/m?, and also
including a basis weight of 5 g/m? to 15 g/m?.

[0025] The roofing underlayment 100 of the present disclosure includes a melt-blown nonwoven
layer 30. As shown in FIG. 1, the melt-blown nonwoven layer 30 is the top surface layer of the
roofing underlayment 100 on which an installer will walk as the roofing underlayment 100 is
installed on a roof deck. It has been found that the melt-blown nonwoven layer 30 provides a
relatively rough surface that promotes enhanced walkability, particularly as compared to
conventional spunbond nonwoven layers and conventional melt-blown nonwoven layers, both of
which have smooth surfaces. The rough surface primarily results from the melt-blown nonwoven
layer 30 having a non-uniform basis weight caused by the large and uneven distribution of fibers
that form the melt-blown nonwoven layer 30. The hardness of the fibers comprising the melt-
blown nonwoven layer 30 also contributes to the rough surface. In contrast, conventional spunbond
and melt-blown nonwoven layers tend to have a very even and consistent distribution of fibers and

basis weight, which results in a smooth and soft surface. In certain embodiments, the melt-blown
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nonwoven layer 30 comprises fibers having a fiber diameter of 10 microns to 30 microns. It should
be understood that when the melt-blown nonwoven layer 30 is formed, the fibers may randomly
come into contact with one another and fuse together to form thicker, irregular fibers and dense

clusters of fibers, which promotes the creation of an uneven and rough surface.

[0026] The melt-blown nonwoven layer 30 of the present disclosure may be formed from a
variety of materials, most typically one or more thermoplastic materials. Exemplary materials
suitable for forming the melt-blown nonwoven layer 30 of the present disclosure include, but are
not limited to, a polyolefin (e.g., polyethylene, polypropylene), a polyester, a polystyrene, a
polyamide, a polyurethane, a polycarbonate, an ethylene-acrylic copolymer, a thermoplastic
elastomer (e.g., a styrenic block copolymer, a thermoplastic polyolefin elastomer, a thermoplastic
vulcanizate, a thermoplastic polyurethane, a thermoplastic copolyester, a thermoplastic
polyamide), and combinations or blends thereof. The material used to form the melt-blown
nonwoven layer 30 of the present disclosure may be a virgin material, a recycled/reprocessed
material, and combinations thereof. In certain embodiments, the melt-blown nonwoven layer 30
comprises a polyolefin. In certain embodiments, the melt-blown nonwoven layer 30 comprises a
polyolefin and a thermoplastic elastomer (e.g., a styrenic block copolymer, a thermoplastic
polyolefin elastomer, a thermoplastic vulcanizate, a thermoplastic polyurethane, a thermoplastic
copolyester, a thermoplastic polyamide). In certain embodiments, the melt-blown nonwoven layer
30 comprises at least one of a polypropylene and a polyethylene. The melt-blown nonwoven layer
30 of the present disclosure may also comprise additives such as colorants, pigments, antioxidants,

U.V. stabilizers, fire retardants, fillers, and the like.

[0027] In certain embodiments, the melt-blown nonwoven layer 30 is formed with a
thermoplastic composition having a melt flow index (MF]I) of at least 100 g/10 minutes. All MFI
values disclosed herein are based on test standard ASTM D1238 using a temperature of 230° C
and a weight of 2.16 kg. In certain embodiments, the melt-blown nonwoven layer 30 is formed
with a thermoplastic composition having an MFI of 100 g/10 minutes to 1,900 g/10 minutes,
including an MFI of 500 g/10 minutes to 1,800 g/10 minutes, an MFI of 750 g/10 minutes to 1,700
g/10 minutes, and also including an MFI of 1,000 g/10 minutes to 1,600 g/10 minutes. In certain
embodiments, the melt-blown nonwoven layer 30 is formed with a thermoplastic composition

having an MFI of 800 g/10 minutes to 1,200 g/10 minutes. In certain of the foregoing
7
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embodiments, the thermoplastic composition having an MFI of at least 100 g/10 minutes
comprises a polyolefin. In certain of the foregoing embodiments, the thermoplastic composition
having an MFI of at least 100 g/10 minutes comprises at least one of a polypropylene and a
polyethylene. In certain embodiments, the thermoplastic composition having an MFI of at least
100 g/10 minutes, such as an MFI of 800 g/10 minutes to 1,200 g/10 minutes, may also comprise
from 0.5% to 5% by weight (based on the total weight of the thermoplastic composition) additives

such as colorants, pigments, antioxidants, U.V. stabilizers, fire retardants, fillers, and the like.

[0028] Use of a thermoplastic composition having an MFI of at least 100 g/10 minutes, such as
an MFI of 800 g/10 minutes to 1,200 g/10 minutes, to form the melt-blown nonwoven layer 30 has
been found to provide excellent resistance to pilling. Underlayments that utilize conventional
nonwoven surfaces often suffer from pilling, which occurs when fibers break loose and ball up on
the surface. It is believed that the relatively low MFI (ie., less than 100 g/10 minutes)
thermoplastic compositions used to make conventional nonwoven surfaces is a primary factor that
contributes to pilling. The resistance to pilling exhibited by the melt-blown nonwoven layer 30 of
the present disclosure is believed to result from the relatively high MFI (i.e., at least 100 g/10
minutes, such as 800 g/10 minutes to 1,200 g/10 minutes) thermoplastic composition used to form
the melt-blown nonwoven layer 30. The higher MFI thermoplastic composition is more fluid and
flows/melts to itself more readily during the melt-blowing process, which improves the bonding
between the fibers during the melt-blowing process. Moreover, using a higher MFI thermoplastic
composition results in a better bond with the first coating layer 20 as the higher MFI thermoplastic
composition more readily melts and flows into the first coating layer 20, which promotes resistance

to delamination and pilling.

[0029] The melt-blown nonwoven layer 30 of the present disclosure generally has a basis weight
of 10 g/m? to 120 g/m?. In certain embodiments, the melt-blown nonwoven layer 30 has a basis
weight of 10 g/m? to 100 g/m?. In certain embodiments, the melt-blown nonwoven layer 30 has a
basis weight of 10 g/m? to 80 g/m?. In certain embodiments, the melt-blown nonwoven layer 30
has a basis weight of 15 g/m? to 75 g/m?. In certain embodiments, the melt-blown nonwoven layer
30 has a basis weight of 20 g/m? to 65 g/m?. In certain embodiments, the melt-blown nonwoven
layer 30 has a basis weight of 25 g/m? to 55 g/m?. In certain embodiments, the melt-blown

nonwoven layer 30 has a basis weight of 30 g/m? to 45 g/m2. In certain embodiments, the melt-
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blown nonwoven layer 30 comprises at least one of a polypropylene and a polyethylene, and has
a basis weight of 25 g/m? to 50 g/m?. In certain embodiments, the melt-blown nonwoven layer 30
has a basis weight of 25 g/m? to 35 g/m? and comprises at least one of a polypropylene and a
polyethylene, and a U.V. stabilizer. In certain embodiments, the melt-blown nonwoven layer 30
has a basis weight of 35 g/m? to 45 g/m? and comprises at least one of a polypropylene and a
polyethylene, and a U.V. stabilizer. In certain embodiments, the melt-blown nonwoven layer 30
has a basis weight of 40 g/m? to 50 g/m? and comprises at least one of a polypropylene and a

polyethylene, and a U.V. stabilizer.

[0030] Referring now to FIG. 2, an exemplary embodiment of a roofing underlayment 100a of
the present disclosure is shown. The roofing underlayment 100a is structured similarly to the
roofing underlayment 100 illustrated in FIG. 1 except the roofing underlayment 100a includes a
second coating layer 40a. As seen in FIG. 2, the roofing underlayment 100a comprises a base
layer 10a having a first surface 12a (e.g., a top surface) and a second surface 14a (e.g., a bottom
surface), a first coating layer 20a adhered to the first surface 12a of the base layer 10a, and a second
coating layer 40a adhered to the second surface 14a of the base layer 10a. The roofing
underlayment 100a also includes a melt-blown nonwoven layer 30a adhered to the first coating
layer 20a. The various embodiments of the individual layers 10, 20, 30 of the roofing underlayment
100 described above with reference to FIG. 1 may also be used for the individual layers 10a, 20a,

30a of the roofing underlayment 100a illustrated in FIG. 2.

[0031] As mentioned above, the roofing underlayment 100a shown in FIG. 2 includes a second
coating layer 40a adhered to the second surface 14a of the base layer 10a. The second coating layer
40a of the present disclosure is generally water impermeable and may be formed from a variety of
materials, most typically one or more polymeric materials. Exemplary materials suitable for
forming the second coating layer 40a of the present disclosure include, but are not limited to, a
polyolefin (e.g., a polyethylene, a polypropylene), a thermoplastic elastomer (e.g., a styrenic block
copolymer, a thermoplastic polyolefin elastomer, a thermoplastic vulcanizate, a thermoplastic
polyurethane, a thermoplastic copolyester, a thermoplastic polyamide), a polyester, a polystyrene,
a polyamide, a polyurethane, a polycarbonate, an ethylene-acrylic copolymer, an ethylene methyl
acrylate (EMA) copolymer, an ethylene vinyl acetate (EVA) copolymer, and combinations thereof.

The material used to form the second coating layer 40a of the present disclosure may be a virgin
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material, a recycled/reprocessed material, and combinations thereof. In certain embodiments, the
second coating layer 40a comprises at least one of a polyolefin and a thermoplastic elastomer. In
certain embodiments, the second coating layer 40a comprises at least one of a polypropylene, a
polyethylene, and a thermoplastic elastomer. The second coating layer 40a of the present
disclosure may also comprise additives such as colorants, pigments, antioxidants, U.V. stabilizers,

fire retardants, fillers, and the like.

[0032] The second coating layer 40a of the present disclosure may be structured in a variety of
ways. For example, the second coating layer 40a may be a woven material, a nonwoven material,
or a film material. In certain embodiments, the second coating layer 40a is a film material that is
extruded onto or laminated onto (e.g., using an adhesive) the second surface 14a of the base layer
10a. In certain embodiments, the second coating layer 40a is a multi-layer film material comprising
a thermoplastic elastomer layer and a polyolefin layer that is formed using a co-extrusion process.
In certain embodiments, the thermoplastic elastomer layer of the second coating layer 40a
comprises a thermoplastic elastomer and a polyolefin, such as a polypropylene and/or a
polyethylene. In certain embodiments, the polyolefin layer of the second coating layer 40a
comprises at least one of a polypropylene and a polyethylene. The thermoplastic elastomer layer
and/or the polyolefin layer of the second coating layer 40a of the present disclosure may also
comprise additives such as colorants, pigments, antioxidants, U.V. stabilizers, fire retardants,
fillers, and the like.

[0033] In certain embodiments, the second coating layer 40a is applied to the second surface
14a of the base layer 10a (which may already include a first coating layer 20a adhered to the first
surface 12a of the base layer 10a and a melt-blown nonwoven layer 30a adhered to the first coating
layer 20a) as a curtain of molten material comprising a thermoplastic elastomer extrudate and a
polyolefin extrudate, which are laminated together to form the roofing underlayment 100a.
Preferably, the polyolefin layer of the second coating layer 40a is adhered to the second surface
14a of the base layer 10a and the thermoplastic elastomer layer of the second coating layer 40a
forms an exterior surface (i.e., the surface intended to contact a roof deck or other substrate) of the
roofing underlayment 100a. Because of the rubbery nature and gripping ability associated with

thermoplastic elastomer materials, including a thermoplastic elastomer layer as the portion of the
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second coating layer 40a that forms the exterior surface of the roofing underlayment 100a results

in enhanced traction.

[0034] In certain embodiments, the second coating layer 40a of the present disclosure has a basis
weight of 10 g/m? to 80 g/m?. In certain embodiments, the second coating layer 40a has a basis
weight of 15 g/m? to 75 g/m?. In certain embodiments, the second coating layer 40a has a basis
weight of 20 g/m? to 50 g/m2. In certain embodiments, the second coating layer 40a has a basis

weight of 20 g/m? to 30 g/m?.

[0035] In certain embodiments, the second coating layer 40a is a multi-layer film material,
preferably formed using a co-extrusion process, comprising a polyolefin layer having a basis
weight of 10.8 g/m? to 28.8 g/m? and a thermoplastic elastomer layer having a basis weight of 4.2
g/m? to 11.2 g/m?. In certain embodiments, the second coating layer 40a is a multi-layer film
material, preferably formed using a co-extrusion process, comprising a polyolefin layer having a
basis weight of 10.8 g/m? to 25.2 g/m? and a thermoplastic elastomer layer having a basis weight
of 4.2 g/m? to 9.8 g/m?. In certain embodiments, the second coating layer 40a is a multi-layer film
material, preferably formed using a co-extrusion process, comprising a polyolefin layer having a
basis weight of 14.4 g/m? to 21.6 g/m? and a thermoplastic elastomer layer having a basis weight

of 5.6 g/m? to 8.4 g/m?.

[0036] In certain embodiments, the second coating layer 40a is a multi-layer film material,
preferably formed using a co-extrusion process, comprising a polyolefin layer having a basis
weight of 15 g/m? to 25 g/m? and a thermoplastic elastomer layer having a basis weight of 2 g/m?
to 10 g/m?. In certain embodiments, the polyolefin layer of the second coating layer 40a comprises
40% to 50% by weight recycled/reprocessed polypropylene, 30% to 40% by weight virgin
polypropylene, 10% to 20% by weight LDPE, and 2% to 6% by weight colorant (e.g., color
masterbatch), wherein the weight percentages are based on the total weight of the polyolefin layer;
and the thermoplastic elastomer layer of the second coating layer 40a comprises 40% to 55% by
weight thermoplastic elastomer, 25% to 45% by weight virgin polypropylene, 10% to 20% by
weight LDPE, and 2% to 6% by weight colorant (e.g., color masterbatch), wherein the weight

percentages are based on the total weight of the thermoplastic elastomer layer.
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[0037] Referring now to FIG. 3, an exemplary embodiment of a roofing underlayment 100b of
the present disclosure is shown. As seen in FIG. 3, the roofing underlayment 100b comprises a
base layer 10b having a first surface 12b (e.g., a top surface) and a second surface 14b (e.g., a
bottom surface), a first coating layer 20b adhered to the first surface 12b of the base layer 10b, and
a top surface layer 25b adhered to the first coating layer 20b. The roofing underlayment 100b also
includes a melt-blown nonwoven layer 30b adhered to the second surface 14b of the base layer
10b. The various embodiments of the individual layers 10, 20, 30 of the roofing underlayment 100
described above with reference to FIG. 1 may also be used for the individual layers 10b, 20b, 30b
of the roofing underlayment 100b illustrated in FIG. 3.

[0038] As mentioned above, the roofing underlayment 100b shown in FIG. 3 includes a top
surface layer 25b adhered to the first coating layer 20b. The top surface layer 25b may be formed
from a variety of materials, most typically one or more polymeric materials. Exemplary materials
suitable for forming the top surface layer 25b include, but are not limited to, a polyolefin (e.g., a
polyethylene, a polypropylene), a thermoplastic elastomer (e.g., a styrenic block copolymer, a
thermoplastic polyolefin elastomer, a thermoplastic vulcanizate, a thermoplastic polyurethane, a
thermoplastic copolyester, a thermoplastic polyamide), a polyester, a polystyrene, a polyamide, a
polyurethane, a polycarbonate, an ethylene-acrylic copolymer, and combinations thereof. The
material used to form the top surface layer 25b may be a virgin material, a recycled/reprocessed
material, and combinations thereof. In certain embodiments, the top surface layer 25b comprises
a polyolefin. In certain embodiments, the top surface layer 25b comprises at least one of a
polypropylene and a polyethylene. The top surface layer 25b may also comprise additives such as

colorants, pigments, antioxidants, U.V. stabilizers, fire retardants, fillers, and the like.

[0039] The top surface layer 25b shown in FIG. 3 may be structured in a variety of ways. For
example, the top surface layer 25b may be a woven material, a nonwoven material, or a film
material. In certain embodiments, the top surface layer 25b is a spunbond nonwoven material. In
general, and regardless of form, the top surface layer 25b has a basis weight of 10 g/m? to 120
g/m?, including a basis weight of 10 g/m? to 100 g/m?, a basis weight of 10 g/m? to 80 g/m?, a basis
weight of 15 g/m? to 80 g/m?, a basis weight of 25 g/m? to 75 g/m? a basis weight of 35 g/m? to
75 g/m?, a basis weight of 40 g/m? to 65 g/m?, and also including a basis weight of 45 g/m? to 55

g/m?. In certain embodiments, the top surface layer 25b is a spunbond nonwoven material
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comprising at least one of a polyolefin and a thermoplastic elastomer, and having a basis weight
of 45 g/m? to 55 g/m?. The inclusion of a thermoplastic elastomer material in the top surface layer
25b can promote enhanced walkability due to the rubbery nature and gripping ability associated

with thermoplastic elastomer materials.

[0040] With continued reference to FIG. 3, the roofing underlayment 100b includes a melt-
blown nonwoven layer 30b adhered to the second surface 14b of the base layer 10b. Just as the
melt-blown nonwoven layer 30 described above and shown in FIG. 1 provides a rough surface to
promote enhanced walkability, the melt-blown nonwoven layer 30b shown in FIG. 3 provides a
rough surface to grip a roof deck or other substrate to promote enhanced traction. As mentioned
above, the melt-blown nonwoven layer 30b shown in FIG. 3 may be configured according to any
one or more of the embodiments of the melt-blown nonwoven layer 30 previously described in

connection with FIG. 1.

[0041] Tuming now to FIG. 4, an exemplary embodiment of a roofing underlayment 100c of the
present disclosure is shown. As seen in FIG. 4, the roofing underlayment 100b comprises a base
layer 10c having a first surface 12¢ (e.g., a top surface) and a second surface 14¢ (e.g., a bottom
surface), and a first coating layer 20c adhered to the first surface 12¢ of the base layer 10c. The
roofing underlayment 100c¢ also includes a first melt-blown nonwoven layer 30c adhered to the
first coating layer 20c and a second melt-blown nonwoven layer 30¢' adhered to the second surface
14c of the base layer 10c. Any of the various embodiments of the individual layers 10, 20, 30 of
the roofing underlayment 100 described above with reference to FIG. 1 may also be used for the

individual layers 10c, 20c, 30c, 30c’ of the roofing underlayment 100c¢ illustrated in FIG. 4.

[0042] Asshown in FIG. 4, the roofing underlayment 100c includes a first melt-blown nonwoven
layer 30c adhered to the first coating layer 20c, and a second melt-blown nonwoven layer 30c’
adhered to the second surface 14¢ of the base layer 10c. In the embodiment shown in FIG. 4, the
first melt-blown nonwoven layer 30c is the top surface layer of the roofing underlayment 100c on
which an installer will walk as the roofing underlayment 100c is installed on a roof deck or other
substrate, and the second melt-blown nonwoven layer 30c' is the bottom surface layer of the

roofing underlayment 100c intended to contact the roof deck or other substrate. The first and
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second melt-blown nonwoven layers 30c, 30c’ provide rough surfaces that promote enhanced

walkability and enhanced traction.

[0043] As mentioned above, the first and second melt-blown nonwoven layers 30c, 30c’ may be
configured in accordance with any one or more of the embodiments described above with respect
to the melt-blown nonwoven layer 30 shown in FIG. 1. In certain embodiments, the first and
second melt-blown nonwoven layers 30c, 30c¢’ are the same. In certain embodiments, the first and
second melt-blown nonwoven layers 30c, 30c’ differ in at least one characteristic. For example,
the first and second melt-blown nonwoven layers 30c, 30c’ may have a different basis weight

and/or comprise different materials.

[0044] The roofing underlayments 100, 100a, 100b, 100c of the present disclosure generally
have a basis weight of 75 g/m? to 460 g/m?. In certain embodiments, the roofing underlayments
100, 100a, 100b, 100c have a basis weight of 100 g/m? to 400 g/m?. In certain embodiments, the
roofing underlayments 100, 100a, 100b, 100c have a basis weight of 150 g/m? to 350 g/m?. In
certain embodiments, the roofing underlayments 100, 100a, 100b, 100c have a basis weight of 200
g/m? to 300 g/m?. In certain embodiments, the roofing underlayments 100, 100a, 100b, 100c have
a basis weight of 210 g/m? to 275 g/m?. In certain embodiments, the roofing underlayments 100,
100a, 100b, 100c have a basis weight of 220 g/m? to 250 g/m?. In certain embodiments, the roofing
underlayments 100, 100a, 100b, 100c have a basis weight of 220 g/m? to 230 g/m?. In certain
embodiments, the roofing underlayments 100, 100a, 100b, 100c have a basis weight of 230 g/m?
to 265 g/m?. In certain embodiments, the roofing underlayments 100, 100a, 100b, 100c have a
basis weight of 235 g/m? to 250 g/m?. In certain embodiments, the roofing underlayments 100,
100a, 100b, 100c have a basis weight of 180 g/m? to 250 g/m?. In certain embodiments, the roofing
underlayments 100, 100a, 100b, 100c have a basis weight of 180 g/m? to 195 g/m?.

[0045] The roofing underlayments 100, 100a, 100b, 100c of the present disclosure may be
configured as self-adhered (e.g., peel and stick) underlayments. In such embodiments, a layer of
adhesive material (not shown) (e.g., an asphalt-based adhesive) is applied to a bottommost surface
of the roofing underlayment 100, 100a, 100b, 100c, and the layer of adhesive material functions
to attach the roofing underlayment 100, 100a, 100b, 100c to a substrate, such as a roof deck,

without using fasteners (e.g., nails, staples). The layer of adhesive material may be covered with a
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release material as is customary in the art. In other embodiments, the roofing underlayments 100,
100a, 100b, 100c of the present disclosure are attached to a substrate, such as a roof deck, using

conventional fasteners (e.g., nails, staples).

[0046] The roofing underlayments 100, 100a, 100b, 100c of the present disclosure may be
formed using conventional manufacturing techniques known to those of skill in the art. In certain
embodiments, the roofing underlayments 100, 100a, 100b, 100c may be formed by adding each
layer individually to build up the roofing underlayment 100, 100a, 100b, 100c. In these or other
embodiments, certain layers (e.g., the melt-blown nonwoven layer, the base layer) may be pre-
formed and provided in a process in which additional layers (e.g., the first coating layer, the second
coating layer) are laminated or otherwise joined to the pre-formed layers. In certain embodiments,
all of the layers may be stacked or arranged together and laminated in a single lamination process.
In one or more embodiments, the layers may be bonded or otherwise adhered together by chemical
bonding, mechanical bonding, and/or thermal bonding. Exemplary methods of bonding the layers
include, but are not limited to, heat pressing, calendaring, needling, ultrasonic bonding or welding,

adhesives, tie layers, and/or point bonding.

[0047] All references to singular characteristics or limitations of the present disclosure shall
include the corresponding plural characteristic or limitation, and vice versa, unless otherwise

specified or clearly implied to the contrary by the context in which the reference is made.

[0048] All combinations of method or process steps as used herein can be performed in any
order, unless otherwise specified or clearly implied to the contrary by the context in which the

referenced combination is made.

[0049] All ranges and parameters, including but not limited to percentages, parts, and ratios,
disclosed herein are understood to encompass any and all sub-ranges assumed and subsumed
therein, and every number between the endpoints. For example, a stated range of “1 to 10” should
be considered to include any and all subranges between (and inclusive of) the minimum value of
1 and the maximum value of 10; that is, all subranges beginning with a minimum value of 1 or
more (e.g., 1 t0 6.1), and ending with a maximum value of 10 or less (e.g.,2.3t0 9.4,3 t0 8,4 to

7), and finally to each number 1,2, 3,4, 5, 6,7, 8,9, and 10 contained within the range.

2 k- 2 k- > 2 2 2
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[0050] The underlayments of the present disclosure can comprise, consist of, or consist
essentially of the essential elements and limitations of the disclosure as described herein, as well
as any additional or optional components or limitations described herein or otherwise known to be

useful in underlayment applications.

[0051] To the extent that the terms “include,” “includes,” or “including” are used in the
specification or the claims, they are intended to be inclusive in a manner similar to the term
“comprising” as that term is interpreted when employed as a transitional word in a claim.
Furthermore, to the extent that the term “or” is employed (e.g., A or B), it is intended to mean “A
or B or both A and B.” When the Applicant intends to indicate “only A or B but not both,” then
the term “only A or B but not both” will be employed. Thus, use of the term “or” herein is the
inclusive, and not the exclusive use. Furthermore, the phrase “at least one of A, B, and C” should
be interpreted as “only A or only B or only C or any combinations thereof.” In the present
disclosure, the words “a” or “an” are to be taken to include both the singular and the plural.

Conversely, any reference to plural items shall, where appropriate, include the singular.

[0052] In some embodiments, it may be possible to utilize the various inventive concepts in
combination with one another. Additionally, any particular element recited as relating to a
particularly disclosed embodiment should be interpreted as available for use with all disclosed
embodiments, unless incorporation of the particular element would be contradictory to the express
terms of the embodiment. Additional advantages and modifications will be readily apparent to
those skilled in the art. Therefore, the disclosure, in its broader aspects, is not limited to the specific
details presented therein, the representative apparatus, or the illustrative examples shown and
described. Accordingly, departures may be made from such details without departing from the

spirit or scope of the general inventive concepts.

[0053] The scope of the general inventive concepts presented herein are not intended to be
limited to the particular exemplary embodiments shown and described herein. From the disclosure
given, those skilled in the art will not only understand the general inventive concepts and their
attendant advantages, but will also find apparent various changes and modifications to the devices,

systems, and methods disclosed. It is sought, therefore, to cover all such changes and modifications
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as fall within the spirit and scope of the general inventive concepts, as described and/or claimed

herein, and any equivalents thereof.
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WHAT IS CLAIMED IS:

L. A roofing underlayment comprising:

a base layer;

a first coating layer adhered to a first surface of the base layer; and

a melt-blown nonwoven layer adhered to the first coating layer,

wherein the melt-blown nonwoven layer has a basis weight of 10 g/m® to 120 g/m? and
comprises a thermoplastic composition having a melt flow index of 100 g/10 minutes to 1,900

£/10 minutes.

2. The roofing underlayment according to claim 1, wherein the thermoplastic composition
comprises at least one of a polyolefin, a polyester, a polystyrene, a polyamide, a polyurethane, a

polycarbonate, and an ethylene acrylic copolymer.

3. The roofing underlayment according to claim 1, wherein the melt-blown nonwoven layer
has a basis weight of 15 g/m? to 75 g/m? and the thermoplastic composition comprises a
polyolefin, and wherein the thermoplastic composition has a melt flow index of 500 g/10

minutes to 1,800 g/10 minutes.

4. The roofing underlayment according to claim 1, wherein the melt-blown nonwoven layer
has a basis weight of 25 g/m? to 50 g/m? and the thermoplastic composition comprises at least
one of a polypropylene and a polyethylene, and wherein the thermoplastic composition has a

melt flow index of 800 g/10 minutes to 1,200 g/10 minutes.

5. The roofing underlayment according to claim 1, wherein the base layer is selected from a
woven material, a nonwoven material, and a film material;

wherein the base layer comprises at least one of a polyolefin, a polyester, a polystyrene, a
polyamide, a polyurethane, a polycarbonate, an ethylene acrylic copolymer, and a glass; and

wherein the base layer has a basis weight of 25 g/m? to 250 g/m>.
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6. The roofing underlayment according to claim 5, wherein the base layer is a woven
material having a basis weight of 85 g/m? to 105 g/m? and comprises a polypropylene, a filler

material, and a U.V. stabilizer.

7. The roofing underlayment according to claim 5, wherein the base layer comprises a

spunbond nonwoven material having a basis weight of 135 g/m? to 145 g/m? and comprises a

polypropylene.

8. The roofing underlayment according to claim 1, wherein the first coating layer is selected
from a woven material, a nonwoven material, and a film material;

wherein the first coating layer comprises at least one of a polyolefin, a thermoplastic
elastomer, a polyester, a polystyrene, a polyamide, a polyurethane, a polycarbonate, an ethylene
acrylic copolymer, and a hot melt adhesive; and

wherein the first coating layer has a basis weight of 5 g/m?to 50 g/m?.

9. The roofing underlayment according to claim 8, wherein the first coating layer is a film
material having a basis weight of 20 g/m?to 50 g/m? and comprises 40% to 50% by weight
recycled/reprocessed polypropylene, 30% to 40% by weight virgin polypropylene, 10% to 20%
by weight low density polyethylene, and 4% to 8% by weight colorant, wherein the weight

percentages are based on the total weight of the first coating layer.

10.  The roofing underlayment according to claim 8, wherein the first coating layer is a film
material having a basis weight of 20 g/m?to 30 g/m? and comprises 40% to 50% by weight
recycled/reprocessed polypropylene, 25% to 35% by weight thermoplastic elastomer, 10% to
20% by weight low density polyethylene, 2% to 8% by weight colorant, and 1% to 7% by weight
virgin polypropylene, wherein the weight percentages are based on the total weight of the first

coating layer.
11.  The roofing underlayment according to any one of claims 1 to 10, further comprising a

second coating layer adhered to a second surface of the base layer opposite the first surface.
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12.  The roofing underlayment according to claim 11, wherein the second coating layer is a
co-extruded layer comprising a thermoplastic elastomer layer and a polyolefin layer and has a
basis weight of 10 g/m? to 80 g/m?2, and wherein the polyolefin layer is adhered to the second

surface of the base layer.

13.  The roofing underlayment according to claim 12, wherein the polyolefin layer has a basis
weight of 15 g/m? to 25 g/m? and comprises 40% to 50% by weight recycled/reprocessed
polypropylene, 30% to 40% by weight virgin polypropylene, 10% to 20% by weight low density
polyethylene, and 2% to 6% by weight colorant, based on the total weight of the polyolefin layer;
and

wherein the thermoplastic elastomer layer has a basis weight of 2 g/m? to 10 g/m? and
comprises 40% to 55% by weight thermoplastic elastomer, 25% to 45% by weight virgin
polypropylene, 10% to 20% by weight low density polyethylene, and 2% to 6% by weight

colorant, based on the total weight of the thermoplastic elastomer layer.

14.  The roofing underlayment according to claim 1, wherein the roofing underlayment has a

basis weight of 75 g/m? to 460 g/m?.

15.  Aroofing underlayment comprising:
a base layer;
a first coating layer adhered to a first surface of the base layer;
a first melt-blown nonwoven layer adhered to the first coating layer; and

a second melt-blown nonwoven layer adhered to a second surface of the base layer.

16.  The roofing underlayment according to claim 15, wherein the first melt-blown nonwoven
layer has a basis weight of 10 g/m? to 120 g/m? and comprises at least one of a polyolefin, a
polyester, a polystyrene, a polyamide, a polyurethane, a polycarbonate, and an ethylene acrylic
copolymer; and

wherein the second melt-blown nonwoven layer has a basis weight of 10 g/m? to 120
g/m? and comprises at least one of a polyolefin, a polyester, a polystyrene, a polyamide, a

polyurethane, a polycarbonate, and an ethylene acrylic copolymer.
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17.  The roofing underlayment according to claim 15, wherein the first melt-blown nonwoven
layer has a basis weight of 10 g/m? to 120 g/m? and comprises a first thermoplastic composition
having a melt flow index of 100 g/10 minutes to 1,900 g/10 minutes; and

wherein the second melt-blown nonwoven layer has a basis weight of 10 g/m? to 120
g/m? and comprises a second thermoplastic composition having a melt flow index of 100 g/10

minutes to 1,900 g/10 minutes.

18.  The roofing underlayment according to claim 15, wherein the first melt-blown nonwoven
layer has a basis weight of 25 g/m? to 50 g/m? and comprises a first thermoplastic composition
comprising at least one of a polypropylene and a polyethylene, and wherein the first
thermoplastic composition has a melt flow index of 800 g/10 minutes to 1,200 g/10 minutes; and
wherein the second melt-blown nonwoven layer has a basis weight of 25 g/m? to 50 g/m?
and comprises a second thermoplastic composition comprising at least one of a polypropylene
and a polyethylene, and wherein the second thermoplastic composition has a melt flow index of

800 g/10 minutes to 1,200 g/10 minutes.

19.  The roofing underlayment according to claim 15, wherein the base layer is a woven
material having a basis weight of 85 g/m? to 105 g/m? and comprises a polypropylene, a filler

material, and a U.V. stabilizer.

20.  The roofing underlayment according to claim 15, wherein the base layer comprises a

spunbond nonwoven material having a basis weight of 135 g/m? to 145 g/m? and comprises a

polypropylene.

21.  The roofing underlayment according to claim 15, wherein the first coating layer is
selected from a woven material, a nonwoven material, and a film material;

wherein the first coating layer comprises at least one of a polyolefin, a thermoplastic
elastomer, a polyester, a polystyrene, a polyamide, a polyurethane, a polycarbonate, an ethylene
acrylic copolymer, and a hot melt adhesive; and

wherein the first coating layer has a basis weight of 5 g/m?to 50 g/m?.
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22.  The roofing underlayment according to claim 15, wherein the roofing underlayment has a

basis weight of 75 g/m? to 460 g/m?.
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