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ROOFING MATERIALS AND ROOFING
SYSTEMS WITH IMPROVED FIRE
RESISTANCE AND METHODS OF MAKING
THEREOF

[0001] This application claims the priority of U.S. provi-
sional application Ser. No. U.S. 63/230,160, entitled “Roof-
ing Materials and Roofing Systems With Improved Fire
Resistance And Methods of Making Thereof” filed Aug. 6,
2021, which is incorporated herein by reference in its
entirety for all purposes.

FIELD OF THE INVENTION

[0002] This invention relates to roofing materials and
roofing systems with improved fire resistance and methods
of making such roofing materials. The roofing materials
include a substrate and a polymeric film layer attached to the
substrate. Roofing materials, such as shingles, and roofing
systems, including steep slope roofing systems, having this
polymeric film layer exhibit superior properties of, for
example, improved fire resistance, as compared to other
roofing materials and roofing systems.

BACKGROUND OF THE INVENTION

[0003] Typically, roofing materials, such as, e.g., shingles,
are based upon a fiberglass or felt mat that is coated and
impregnated with an asphalt-based composition that is sub-
sequently coated with granules.

[0004] Air blown asphalt and polymer-modified asphalt
have been used as roofing shingle coating materials for
many years. However, asphalts of suitable quality are
becoming less available, and their price is increasing. Also,
fluctuations in the quality of asphalt streams can create
processing problems and increase operating costs at asphalt
processing plants. Moreover, setting up facilities for han-
dling and processing of asphalt-based coating materials can
be very costly. These costs are associated with putting in
place asphalt and/or additive holding tanks, asphalt heating
systems, air blowing stills/compressors, fume incineration
systems, mixers and tank agitators and specialized hot liquid
loading/unloading stations. The requirement for permits
relating to environmental regulations further adds to the
overall costs.

[0005] There is thus a need for alternative and/or hybrid
roofing materials that are not based entirely upon asphalt,
such as, e.g., substrates having film layers that are comprised
of various polymeric materials that further provide improved
fire resistance.

SUMMARY OF THE INVENTION

[0006] One embodiment of this invention pertains to a roll
comprising a roofing material. The roofing material includes
a substrate having a first side and a second side, and a film
layer attached to at least one of the first side or the second
side of the substrate, the film layer comprising a polymer
and having a thickness of 0.5 mils to 100 mils. The roofing
material, when applied in a single layer and tested according
to UL 790 and/or ASTM E-108 Standard Test Methods for
Fire Tests of Roof Coverings, achieves a Class A rating for
steep slope roofing systems single.

[0007] In an embodiment, the substrate comprises at least
one of a scrim, a fiberglass mat, a polymer mat, or a hybrid
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mat. In another embodiment, the substrate comprises at least
one of a polyolefin base mat or a polyester mat.

[0008] In one embodiment, the substrate includes a coat-
ing applied onto the substrate, and the coating comprises at
least one of asphalt, a polymer-modified asphalt, or a non-
asphaltic polymeric coating.

[0009] Inone embodiment, the polymer comprises at least
one of polyvinylidene fluoride (PVDF), polyvinyl chloride
(PVC), or silicone.

[0010] Inan embodiment, the film layer further comprises
at least one of a filler, a pigment, a dye, a colorant, a fire
retardant, a UV absorber, an anti-oxidant, a hindered amine
light stabilizer (HALS), an impact modifier, a fiber, a wear
resistance hard particle, an anti-microbial additive, an anti-
fungal additive, or an anti-algae additive.

[0011] In an embodiment, the film layer has a thickness of
5 mils to 20 mils. In an embodiment, the film layer has a
thickness of 10 mils to 20 mils.

[0012] Inanembodiment, the film layer is attached to both
the first side and the second side of the substrate.

[0013] In one embodiment, the film layer is metallized.
[0014] In an embodiment, the roofing material further
comprises a reinforcement layer. In one embodiment, the
reinforcement layer comprises at least one of a scrim, a
fiberglass mat or a polyester mat.

[0015] Another embodiment of this invention pertains to a
roofing material that includes a substrate having a first side
and a second side, and a film layer attached to at least one
of the first side or the second side of the substrate, the film
layer comprising a polymer and having a thickness of 0.5
mils to 100 mils. The roofing material, when applied in a
single layer and tested according to UL 790 and/or ASTM
E-108 Standard Test Methods for Fire Tests of Roof Cov-
erings, achieves a Class A rating for steep slope roofing
systems.

[0016] In an embodiment, the substrate comprises at least
one of a scrim, a fiberglass mat, a polymer mat, or a hybrid
mat. In another embodiment, the substrate comprises at least
one of a polyolefin base mat or a polyester mat.

[0017] In one embodiment, the substrate includes a coat-
ing applied onto the substrate, and the coating comprises at
least one of asphalt, a polymer-modified asphalt, or a non-
asphaltic polymeric coating.

[0018] Inone embodiment, the polymer comprises at least
one of polyvinylidene fluoride (PVDF), polyvinyl chloride
(PVC), or silicone.

[0019] Inan embodiment, the film layer further comprises
at least one of a filler, a pigment, a dye, a colorant, a fire
retardant, a UV absorber, an anti-oxidant, a hindered amine
light stabilizer (HALS), an impact modifier, a fiber, a wear
resistance hard particle, an anti-microbial additive, an anti-
fungal additive, or an anti-algae additive.

[0020] Inan embodiment, the film layer has a thickness of
5 mils to 20 mils. In an embodiment, the film layer has a
thickness of 10 mils to 20 mils.

[0021] Inan embodiment, the film layer is attached to both
the first side and the second side of the substrate.

[0022]
[0023] Inan embodiment, the roofing material is a roofing
shingle. According to one embodiment, the roofing shingle
is one of (i) a single layer shingle or (ii) a laminated shingle
having two or more layers.

In one embodiment, the film layer is metallized.
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[0024] In an embodiment, the roofing material further
includes granules. In another embodiment, the roofing mate-
rial further comprises fines.

[0025] In an embodiment, the roofing material further
comprises a reinforcement layer. In one embodiment, the
reinforcement layer comprises at least one of a scrim, a
fiberglass mat or a polyester mat.

[0026] Another embodiment of this invention pertains to a
steep slope roofing system comprising a roof deck and a
roofing material positioned above the roof deck. The roofing
material includes a substrate having a first side and a second
side, and a film layer attached to at least one of the first side
or the second side of the substrate, the film layer comprising
a polymer and having a thickness of 0.5 mils to 100 mils.
The roof deck is a steep slope roof deck having a pitch of
Y/X, wherein Y and X are in a ratio of 2:12 to 12:12, with
Y corresponding to the rise of the roof and X corresponding
to the run of the roof. The roofing system, when tested
according to UL 790 and/or ASTM E-108 Standard Test
Methods for Fire Tests of Roof Coverings, achieves a Class
A rating for steep slope roofing systems.

[0027] In an embodiment, the roof deck is a steep slope
roof deck having a pitch of Y/X, wherein Y and X are in a
ratio of 4:12 to 12:12, with Y corresponding to the rise of the
roof and X corresponding to the run of the roof.

[0028] In an embodiment, the substrate comprises at least
one of a scrim, a fiberglass mat, a polymer mat, or a hybrid
mat. In another embodiment, the substrate comprises at least
one of a polyolefin base mat or a polyester mat.

[0029] In one embodiment, the substrate includes a coat-
ing applied onto the substrate, and the coating comprises at
least one of asphalt, a polymer-modified asphalt, or a non-
asphaltic polymeric coating.

[0030] Inone embodiment, the polymer comprises at least
one of polyvinylidene fluoride (PVDF), polyvinyl chloride
(PVC), or silicone.

[0031] In an embodiment, the film layer further comprises
at least one of a filler, a pigment, a dye, a colorant, a fire
retardant, a UV absorber, an anti-oxidant, a hindered amine
light stabilizer (HALS), an impact modifier, a fiber, a wear
resistance hard particle, an anti-microbial additive, an anti-
fungal additive, or an anti-algae additive.

[0032] Inan embodiment, the film layer has a thickness of
5 mils to 20 mils. In an embodiment, the film layer has a
thickness of 10 mils to 20 mils.

[0033] Inanembodiment, the film layer is attached to both
the first side and the second side of the substrate.

[0034] In one embodiment, the film layer is metallized.
[0035] Inan embodiment, the roofing system further com-
prises a reinforcement layer. In one embodiment, the rein-
forcement layer comprises at least one of a scrim, a fiber-
glass mat or a polyester mat.

[0036] Another embodiment of this invention pertains to a
method of preparing a fire-resistant roofing material. The
method comprises (a) obtaining a substrate having a first
side and a second side, and (b) applying a film layer to at
least one of the first side or the second side of the substrate,
the film layer comprising a polymer and having a thickness
of 0.5 mils to 100 mils. A roofing material that includes the
substrate having the applied film layer, when applied in a
single layer and tested according to UL 790 and/or ASTM
E-108 Standard Test Methods for Fire Tests of Roof Cov-
erings, achieves a Class A rating for steep slope roofing
systems.
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[0037] In one embodiment, the applying the film layer to
at least one of the first side or the second side of the substrate
is conducted by applying at least one of a liquid coating or
a powder coating of the film layer.

[0038] In an embodiment, the substrate comprises at least
one of plywood, a scrim, a fiberglass mat, a polymer mat, or
a hybrid mat. In another embodiment, the substrate com-
prises at least one of a polyolefin base mat or a polyester
mat.

[0039] In one embodiment, the method further comprises
applying a coating onto the substrate, with the coating
comprising at least one of asphalt, a polymer-modified
asphalt, or a non-asphaltic polymeric coating.

[0040] Inone embodiment, the polymer comprises at least
one of polyvinylidene fluoride (PVDF), polyvinyl chloride
(PVC), or silicone.

[0041] Inan embodiment, the film layer further comprises
at least one of a filler, a pigment, a dye, a colorant, a fire
retardant, a UV absorber, an anti-oxidant, a hindered amine
light stabilizer (HALS), an impact modifier, a fiber, a wear
resistance hard particle, an anti-microbial additive, an anti-
fungal additive, or an anti-algae additive.

[0042] Inan embodiment, the film layer has a thickness of
5 mils to 20 mils. In an embodiment, the film layer has a
thickness of 10 mils to 20 mils.

[0043] In an embodiment, the applying the film layer to at
least one of the first side or the second side of the substrate
is conducted by applying the film layer to both the first side
and the second side of the substrate.

[0044] In one embodiment, the method further comprises
applying a reinforcement layer to the substrate. In one
embodiment, the reinforcement layer comprises at least one
of a scrim, a fiberglass mat or a polyester mat.

BRIEF DESCRIPTION OF THE FIGURES

[0045] For a more complete understanding of the inven-
tion and the advantages thereof, reference is made to the
following descriptions, taken in conjunction with the accom-
panying figures, in which:

[0046] FIG. 1 is an illustration of a roll of roofing material
according to an embodiment of the invention.

[0047] FIGS. 2A-2H are schematic illustrations of roofing
materials having a polymeric film layer or coating according
to various embodiments of the invention.

[0048] FIG. 3 is an illustration of a roofing system accord-
ing to an embodiment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0049] Among those benefits and improvements that have
been disclosed, other objects and advantages of this disclo-
sure will become apparent from the following description
taken in conjunction with the accompanying figures.
Detailed embodiments of the present disclosure are dis-
closed herein; however, it is to be understood that the
disclosed embodiments are merely illustrative of the disclo-
sure that may be embodied in various forms. In addition,
each of the examples given regarding the various embodi-
ments of the disclosure are intended to be illustrative, and
not restrictive.

[0050] Throughout the specification and claims, the fol-
lowing terms take the meanings explicitly associated herein,
unless the context clearly dictates otherwise. The phrases “in
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one embodiment,” “in an embodiment,” and “in some
embodiments” as used herein do not necessarily refer to the
same embodiment(s), though they may. Furthermore, the
phrases “in another embodiment” and “in some other
embodiments™ as used herein do not necessarily refer to a
different embodiment, although they may. All embodiments
of the disclosure are intended to be combinable without
departing from the scope or spirit of the disclosure.

[0051] As used herein, the term “based on” is not exclu-
sive and allows for being based on additional factors not
described, unless the context clearly dictates otherwise. In
addition, throughout the specification, the meaning of “a,”
“an,” and “the” include plural references. The meaning of
“in” includes “in” and “on.”

[0052] As used herein, terms such as “comprising”
“including,” and “having” do not limit the scope of a specific
claim to the materials or steps recited by the claim.

[0053] As used herein, terms such as “consisting of” and
“composed of” limit the scope of a specific claim to the
materials and steps recited by the claim.

[0054] All prior patents, publications, and test methods
referenced herein are incorporated by reference in their
entireties.

[0055] As used herein, the term “steep slope roofing
system” and/or “steep slope roof deck” is any roofing system
and/or roof deck that is disposed on a roof having a pitch of
Y/X, where Y and X are in a ratio of 2:12 to 12:12, where
Y corresponds to the “rise” of the roof, and where X
corresponds to the “run” of the roof.

[0056] As used herein, the term “low slope roofing sys-
tem” and/or “low slope roof deck” is any roofing system
and/or roof deck that is disposed on a roof having a pitch of
Y/X, where Y and X are in a ratio of 0.25:12 to 2:12, where
Y corresponds to the “rise” of the roof, and where X
corresponds to the “run” of the roof.

[0057] As used herein, the term “roofing material”
includes, but is not limited to, shingles, waterproofing mem-
branes, low slope membranes, underlayment, walkway pads,
roofing accessories, flashings, solar panel backings, and
tiles.

[0058] One embodiment of this invention pertains to a roll
comprising a roofing material. The roofing material includes
a substrate having a first side and a second side, and a film
layer attached to at least one of the first side or the second
side of the substrate, the film layer comprising a polymer
and having a thickness of 0.5 mils to 100 mils. The roofing
material, when applied in a single layer and tested according
to UL 790 and/or ASTM E-108 Standard Test Methods for
Fire Tests of Roof Coverings, achieves a Class A rating for
steep slope roofing systems.

[0059] FIG. 1 illustrates a roll of roofing material 100
according to an embodiment of the invention. In this
embodiment, the roll of roofing material 100 includes a
substrate 110 having a first side 112 and a second side 114,
and a film layer 120 attached to the first side 112 of the
substrate 110. As shown in the embodiment of FIG. 1, the
roofing material 100 is provided in roll form 130, which
allows for, e.g., ease of storage, transportation, and/or instal-
lation. Although the embodiment of FIG. 1 illustrates the
roofing material 100 in roll form 130, other forms are
possible, including, e.g., panels, planks, etc., and other
differing shapes.

[0060] Inan embodiment, the substrate (e.g., substrate 110
of FIG. 1) comprises at least one of a scrim, a fiberglass mat,
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a polymer mat, or a hybrid mat. In another embodiment, the
substrate (e.g., substrate 110 of FIG. 1) comprises at least
one of a polyolefin base mat or a polyester mat.

[0061] In one embodiment, the substrate (e.g., substrate
110 of FIG. 1) includes a coating applied onto the substrate,
and the coating comprises at least one of asphalt, a polymer-
modified asphalt, or a non-asphaltic polymeric coating.
[0062] In one embodiment, the film layer (e.g., film layer
120 of FIG. 1) comprises a polymer. In an embodiment, the
polymer comprises at least one of polyvinylidene fluoride
(PVDF) or polyvinyl chloride (PVC). In an embodiment, the
polymer includes, but is not limited to, fluoropolymers,
polyolefins, halogenated polyolefins, polyamides, polyesters
(PET), nylon, silicone, polyimides, polybenzoxazoles
(PBOs), polybenzimidazoles, polybenzthiazoles (PBTs),
thermoplastic polymers, thermoset polymers, engineered
polymers, polymer films (including films comprised of
graphene, expandable graphite, fire retardants, thermal and
photo stabilizers, pigments, dyes, reflective pigments or
dyes, or any combination thereof), embossed polymer films,
previously structured polymer films, inorganic polymers,
semi-organic polymers, inorganic-organic hybrid polymers,
polymers comprising silicon-nitrogen, boron-nitrogen,
phosphorus-nitrogen or a combination thereof, fire-resistant
polymers, aramids (including, e.g., KEVLAR®, NOMEX®,
TECHNORA®), silicones, and any combination of these
polymers.

[0063] Other ingredients and/or additives may also be
added to the film layer and/or the base (or substrate) layer to
further modity its properties. In an embodiment, the film
layer and/or the base (or substrate) layer further comprises
at least one of a filler, a pigment, a dye, a colorant, a fire
retardant, a UV absorber, an anti-oxidant, a hindered amine
light stabilizer (HALS), an impact modifier, a fiber(s), a
wear resistance hard particle(s) (e.g., having a Mohs Hard-
ness greater than 3.5), an anti-microbial additive, an anti-
fungal additive, or an anti-algae additive.

[0064] According to an embodiment, the film layer can be
surface retreated to change the surface free energy.

[0065] Inan embodiment, the film layer has a thickness of
0.5 mils to 100 mils. In an embodiment, the film layer has
a thickness of 1 mil to 100 mils. In an embodiment, the film
layer has a thickness of 5 mils to 100 mils. In an embodi-
ment, the film layer has a thickness of 10 mils to 100 mils.
In an embodiment, the film layer has a thickness of 25 mils
to 100 mils. In an embodiment, the film layer has a thickness
ot 50 mils to 100 mils. In an embodiment, the film layer has
a thickness of 75 mils to 100 mils. In an embodiment, the
film layer has a thickness of 0.5 mils to 75 mils. In an
embodiment, the film layer has a thickness of 1 mil to 75
mils. In an embodiment, the film layer has a thickness of 5
mils to 75 mils. In an embodiment, the film layer has a
thickness of 10 mils to 75 mils. In an embodiment, the film
layer has a thickness of 25 mils to 75 mils. In an embodi-
ment, the film layer has a thickness of 50 mils to 75 mils. In
an embodiment, the film layer has a thickness of 0.5 mils to
50 mils. In an embodiment, the film layer has a thickness of
1 mil to 50 mils. In an embodiment, the film layer has a
thickness of 5 mils to 50 mils. In an embodiment, the film
layer has a thickness of 10 mils to 50 mils. In an embodi-
ment, the film layer has a thickness of 25 mils to 50 mils. In
an embodiment, the film layer has a thickness of 0.5 mils to
25 mils. In an embodiment, the film layer has a thickness of
1 mil to 25 mils. In an embodiment, the film layer has a
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thickness of 5 mils to 25 mils. In an embodiment, the film
layer has a thickness of 10 mils to 25 mils. In an embodi-
ment, the film layer has a thickness of 0.5 mils to 20 mils.
In an embodiment, the film layer has a thickness of 1 mil to
20 mils. In an embodiment, the film layer has a thickness of
5 mils to 20 mils. In an embodiment, the film layer has a
thickness of 10 mils to 20 mils. In an embodiment, the film
layer has a thickness of 15 mils to 20 mils. In an embodi-
ment, the film layer has a thickness of 0.5 mils to 15 mils.
In an embodiment, the film layer has a thickness of 1 mil to
15 mils. In an embodiment, the film layer has a thickness of
5 mils to 15 mils. In an embodiment, the film layer has a
thickness of 10 mils to 15 mils. In an embodiment, the film
layer has a thickness of 0.5 mils to 10 mils. In an embodi-
ment, the film layer has a thickness of 1 mil to 10 mils. In
an embodiment, the film layer has a thickness of 5 mils to
10 mils. In an embodiment, the film layer has a thickness of
0.5 mils to 5 mils. In an embodiment, the film layer has a
thickness of 1 mil to 5 mils. In an embodiment, the film layer
has a thickness of 0.5 mils to 1 mil.

[0066] Although the embodiment of FIG. 1 illustrates the
film layer 120 being attached to only the first side 112 of the
substrate 110, in another embodiment, the film layer 120 can
be attached to the second side 114 of the substrate 110. In yet
another embodiment, the film layer 120 can be attached to
both the first side 112 and the second side 114 of the
substrate 110.

[0067] In one embodiment, the film layer is metallized. In
an embodiment, the metal used for metallizing the film layer
can include any metal. In another embodiment, the metal
used for metallizing the film layer includes, but is not limited
to, aluminum, copper, silver, gold, platinum, and combina-
tions thereof.

[0068] In an embodiment, the roofing material further
comprises a reinforcement layer, which will be discussed
further below (see also, e.g., FIGS. 2G and 2H). In one
embodiment, the reinforcement layer comprises at least one
of a scrim, a fiberglass mat or a polyester mat.

[0069] Another embodiment of this invention pertains to a
roofing material that includes a substrate having a first side
and a second side, and a film layer attached to at least one
of the first side or the second side of the substrate, the film
layer comprising a polymer and having a thickness of 0.5
mils to 100 mils. The roofing material, when applied in a
single layer and tested according to UL 790 and/or ASTM
E-108 Standard Test Methods for Fire Tests of Roof Cov-
erings, achieves a Class A rating for steep slope roofing
systems.

[0070] Inan embodiment, the roofing material is a roofing
shingle. According to one embodiment, the roofing shingle
is one of (i) a single layer shingle or (ii) a laminated shingle
having two or more layers.

[0071] In an embodiment, the roofing material further
includes granules. In another embodiment, the roofing mate-
rial further comprises fines.

[0072] FIGS. 2A-2H illustrate various roofing materials
having a polymeric film layer or coating according to
embodiments of the invention. According to one embodi-
ment, as shown in FIG. 2A, the roofing material 200A
comprises a polymer base 210A having a top layer 215A
comprising a polymer film or coating. According to another
embodiment, as shown in FIG. 2B, the roofing material
200B comprises a modified asphalt base 210B having a top
layer 215B comprising a polymer film or coating. According
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to another embodiment, as shown in FIG. 2C, the roofing
material 200C comprises an oxidized and filled asphalt base
210C having a top layer 215C comprising a polymer film or
coating. According to another embodiment, as shown in
FIG. 2D, the roofing material 200D comprises at least two
bases that include (i) a modified asphalt base 210D and (ii)
a polymer base 212D, as well as a top layer 215D compris-
ing a polymer film or coating. According to yet another
embodiment, as shown in FIG. 2E, the roofing material 200E
comprises at least two bases that include (i) a modified
asphalt base 210E and (ii) an asphalt-polymer hybrid base
212E, as well as a top layer 215E comprising a polymer film
or coating. According to another embodiment, as shown in
FIG. 2F, the roofing material 200F comprises a polymer
compound base 210F having a top layer 215F comprising a
polymer film or coating. According to another embodiment,
as shown in FIG. 2@, the roofing material 200G comprises
at least two bases that include (i) a polymer compound base
210G and (ii) another polymer compound base 212G, with
a reinforcement layer 220 between these two polymer com-
pound bases (210G and 212G), as well as a top layer 215G
comprising a polymer film or coating. According to yet
another embodiment, as shown in FIG. 2H, the roofing
material 200H comprises at least two bases that include (i)
a modified asphalt base 210H and (ii) a polymer compound
base 212H, with a reinforcement layer 220 between these
two bases (210H and 212H), as well as a top layer 215H
comprising a polymer film or coating.

[0073] Another embodiment of this invention pertains to a
steep slope roofing system comprising a roof deck and a
roofing material positioned above the roof deck. The roofing
material includes a substrate having a first side and a second
side, and a film layer attached to at least one of the first side
or the second side of the substrate, the film layer comprising
a polymer and having a thickness of 0.5 mils to 100 mils.
The roof deck is a steep slope roof deck having a pitch of
Y/X, wherein Y and X are in a ratio of 2:12 to 12:12, with
Y corresponding to the rise of the roof and X corresponding
to the run of the roof. The roofing system, when tested
according to UL 790 and/or ASTM E-108 Standard Test
Methods for Fire Tests of Roof Coverings, achieves a Class
A rating for steep slope roofing systems. In an embodiment,
the roof deck is a steep slope roof deck having a pitch of
Y/X, wherein Y and X are in a ratio of 4:12 to 12:12, with
Y corresponding to the rise of the roof and X corresponding
to the run of the roof.

[0074] FIG. 3 illustrates a steep slope roofing system 300
according to an embodiment of the invention. In this
embodiment, the steep slope roofing system 300 includes a
steep slope roof deck 310, which, as discussed above, has a
pitch of Y/X, wherein Y and X are in a ratio of 2:12 to 12:12,
with Y corresponding to the rise of the roof and X corre-
sponding to the run of the roof. The roofing system 300
further includes a roofing material 320 positioned above the
roof deck 310. The roofing material 320 comprises a sub-
strate applied onto the roof deck 310, and a film layer
attached to at least one side of the substrate (see, e.g.,
substrate 110 and film layer 120 of FIG. 1). As further shown
in the embodiment of FIG. 3, the roofing system 300 can
optionally include an additional roof covering 330. How-
ever, according to another embodiment, the roofing material
320 is the top layer of the roofing system 300 and a roof
covering 330 is not included. According to another embodi-
ment, the roofing system 300 can also include additional
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layers (not shown), such as, e.g., an insulating layer. Accord-
ing to an embodiment, one or more additional layers (not
shown) can be positioned between the roofing material 320
and the roof deck 310.

[0075] In an embodiment, the roof deck is a steep slope
roof deck having a pitch of Y/X, wherein Y and X are in a
ratio of 2:12 to 12:12, with Y corresponding to the rise of the
roof and X corresponding to the run of the roof. In an
embodiment, the roof deck is a steep slope roof deck having
a pitch of Y/X, wherein Y and X are in a ratio of 4:12 to
12:12, with Y corresponding to the rise of the roof and X
corresponding to the run of the roof. In an embodiment, the
roof deck is a steep slope roof deck having a pitch of Y/X,
wherein Y and X are in a ratio of 6:12 to 12:12, with Y
corresponding to the rise of the roof and X corresponding to
the run of the roof. In an embodiment, the roof deck is a
steep slope roof deck having a pitch of Y/X, wherein Y and
X are in a ratio of 8:12 to 12:12, with Y corresponding to the
rise of the roof and X corresponding to the run of the roof.
In an embodiment, the roof deck is a steep slope roof deck
having a pitch of Y/X, wherein Y and X are in a ratio of
10:12 to 12:12, with Y corresponding to the rise of the roof
and X corresponding to the run of the roof.

[0076] According to an embodiment, a roofing material
and/or a roofing system that achieves a Class A rating for
steep slope roofing systems, when tested according to UL
790 and/or ASTM E-108 Standard Test Methods for Fire
Tests of Root Coverings, will also meet the requirements for
a low slope roofing system.

[0077] Another embodiment of this invention pertains to
method of preparing a fire-resistant roofing material. The
method comprises (a) obtaining a substrate having a first
side and a second side, and (b) applying a film layer to at
least one of the first side or the second side of the substrate,
the film layer comprising a polymer and having a thickness
of 0.5 mils to 100 mils. A roofing material that includes the
substrate having the applied film layer, when applied in a
single layer and tested according to UL 790 and/or ASTM
E-108 Standard Test Methods for Fire Tests of Roof Cov-
erings, achieves a Class A rating for steep slope roofing
systems.

[0078] In one embodiment, the applying the film layer to
at least one of the first side or the second side of the substrate
is achieved by applying at least one of a liquid coating or a
powder coating of the film layer.

[0079] In an embodiment, the substrate comprises at least
one of plywood, a scrim, a fiberglass mat, a polymer mat, or
a hybrid mat.

[0080] In one embodiment, the method further comprises
applying a coating onto the substrate, with the coating
comprising at least one of asphalt, a polymer-modified
asphalt, or a non-asphaltic polymeric coating.

[0081] In an embodiment, the applying the film layer to at
least one of the first side or the second side of the substrate
is achieved by applying the film layer to both the first side
and the second side of the substrate.

[0082] According to an embodiment, the film layer can be
applied (or attached) to the substrate as a solid polymeric
film. According to another embodiment, the film layer can
be applied as a liquid film coating that is hardened or cured
into a solid film layer.

[0083] In one embodiment, the method further comprises
applying a reinforcement layer to the substrate (see, e.g.,
FIGS. 2G and 2H).
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[0084] Embodiments of the invention provide roofing
materials with a polymer layer (e.g., films laminated or
coating layers added) to polymeric, asphaltic, or asphalt-
polymer hybrid bases. The polymer film layers or coatings
can be designed to add fire performance, walkability, weath-
ering resistance, impact resistance, design elements, colors,
solar reflectivity, etc. The polymer film layers or coatings
can be customized with designs, prints, and/or colors to
match the surroundings to create a camouflaging effect.

[0085]
prepared that comprise composites having a polymer film or

According to an embodiment, roofing materials are

coating layer on a polymeric, asphaltic, or hybrid base. The
top layer, which comprises the polymer film or coating layer,
can add desired physical properties and/or design elements
to the composite without having to modify the base and/or
can use a low-cost or engineered base with a high perform-
ing surface layer. According to an embodiment, the same
base can be used and only the surface polymer film or
coating layer can be adjusted or changed to fit different
building construction product requirements, which can also
provide, e.g., a cost effective custom solution for various
roofing materials. According to another embodiment, the top
layer, which comprises the polymer film or coating layer,
can be tailored to meet the requirements for different build-
ing materials without changing the base. This type of
construction allows for easy customization of the product.
The composite also lends itself to use high recycle content
in the base.

EXAMPLES

[0086]
demonstrated by reference to the following examples. It
should be understood that these examples are disclosed by

Specific embodiments of the invention will now be

way of illustrating the invention and should not be taken in
any way to limit the scope of the present invention.

Example 1

[0087] Various roofing material samples for a steep slope
roofing application were prepared according to embodi-
ments of the invention. In particular, various composite
roofing samples were prepared having a base/substrate of
polyolefin or plywood, an optional glass or polyester rein-
forcement layer, and a polymer film, top layer of polyvi-
nylidene difluoride (PVDF) or polyvinyl chloride (PVC) of
differing thickness (see prepared samples in Table 1 below).

[0088]
tance. However, as shown in the data of Table 1 below,

Typically, polyolefins do not have good fire resis-

adding a polymer film, top layer of PVDF or PVC film to a
polyolefin base was found to improve the fire performance.
Moreover, as also shown in the data of Table 1 below, the
resistance to spread of flame increases as a function of the
thickness of the PVDF film layer.
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TABLE 1
Top Film Layer Base/Substrate Reinforcement — Slope Pass/Fail
No Film Polyolefin Glass 4:12 FAIL
5 mil PVDF Film Polyolefin Polyester 4:12 FAIL
10 mil PVDF Film Polyolefin Polyester 4:12 PASS
20 mil PVDF Film Polyolefin Polyester 4:12 PASS
10 mil PVC Film Polyolefin Polyester 4:12 PASS
5 mil PVDF Film Plywood None 4:12 PASS

6
Time Length (in)
(min) Flame
2 12
5 12
10 11
10 9.5
10 10.5
10 9.5

[0089] As further shown in the data and samples of Table
1 above, when a thin layer of PVDF film was attached to a
plywood base, this composite also passed the spread flame
requirement for a steep slope roofing application. In addi-
tion, as shown in the data and samples of Table 1 above,
when PVC film is attached to a polyolefin base, this com-
posite also passed the spread of flame requirement for a
steep slope roofing application on a combustible deck.
[0090] Although the invention has been described in cer-
tain specific exemplary embodiments, many additional
modifications and variations would be apparent to those
skilled in the art in light of this disclosure. It is, therefore, to
be understood that this invention may be practiced otherwise
than as specifically described. Thus, the exemplary embodi-
ments of the invention should be considered in all respects
to be illustrative and not restrictive, and the scope of the
invention to be determined by any claims supportable by this
application and the equivalents thereof, rather than by the
foregoing description.

We claim:

1. A roll comprising:

a roofing material, wherein the roofing material com-

prises:

(a) a substrate having a first side and a second side; and

(b) a film layer attached to at least one of the first side
or the second side of the substrate, wherein the film
layer comprises a polymer and has a thickness of 0.5
mils to 100 mils,

wherein the roofing material, when applied in a single

layer and tested according to at least one of UL 790 or
ASTM E-108 Standard Test Methods for Fire Tests of
Roof Coverings, achieves a Class A rating for steep
slope roofing systems.

2. The roll according to claim 1, wherein the substrate
comprises at least one of a scrim, a fiberglass mat, a polymer
mat, or a hybrid mat.

3. The roll according to claim 1, wherein the substrate
comprises at least one of a polyolefin base mat or a polyester
mat.

4. The roll according to claim 1, wherein the substrate
includes a coating applied onto the substrate, with the
coating comprising at least one of asphalt, a polymer-
modified asphalt, or a non-asphaltic polymeric coating.

5. The roll according to claim 1, wherein the polymer
comprises at least one of polyvinylidene fluoride (PVDF),
polyvinyl chloride (PVC), or silicone.

6. The roll according to claim 1, wherein the film layer
further comprises at least one of a filler, a pigment, a dye, a
colorant, a fire retardant, a UV absorber, an anti-oxidant, a
hindered amine light stabilizer (HALS), an impact modifier,
a fiber, a wear resistance hard particle, an anti-microbial
additive, an antifungal additive, or an anti-algae additive.

7. The roll according to claim 1, wherein the film layer has
a thickness of 5 mils to 20 mils.
8. The roll according to claim 7, wherein the film layer has
a thickness of 10 mils to 20 mils.
9. The roll according to claim 1, wherein the film layer is
attached to both the first side and the second side of the
substrate.
10. The roll according to claim 1, wherein the film layer
is metallized.
11. The roll according to claim 1, wherein the roofing
material further comprises a reinforcement layer.
12. The roll according to claim 11, wherein the reinforce-
ment layer comprises at least one of a scrim, a fiberglass mat
or a polyester mat.
13. A roofing material comprising:
(a) a substrate having a first side and a second side; and
(b) a film layer attached to at least one of the first side or
the second side of the substrate, wherein the film layer
comprises a polymer and has a thickness of 0.5 mils to
100 mils,

wherein the roofing material, when applied in a single
layer and tested according to at least one of UL 790 or
ASTM E-108 Standard Test Methods for Fire Tests of
Roof Coverings, achieves a Class A rating for steep
slope roofing systems.

14. The roofing material according to claim 13, wherein
the substrate comprises at least one of a scrim, a fiberglass
mat, a polymer mat, or a hybrid mat.

15. The roofing material according to claim 13, wherein
the polymer comprises at least one of polyvinylidene fluo-
ride (PVDF), polyvinyl chloride (PVC), or silicone.

16. The roofing material according to claim 13, wherein
the film layer has a thickness of 5 mils to 20 mils.

17. The roofing material according to claim 13, wherein
the roofing material is a roofing shingle.

18. The roofing material according to claim 17, wherein
the roofing shingle is one of (i) a single layer shingle or (ii)
a laminated shingle having two or more layers.

19. A steep slope roofing system comprising:

(a) a roof deck; and

(b) a roofing material positioned above the roof deck,

wherein the roofing material comprises:

(1) a substrate having a first side and a second side; and

(ii) a film layer attached to at least one of the first side
or the second side of the substrate, wherein the film
layer comprises a polymer and has a thickness of 0.5
mils to 100 mils,

wherein the roof deck is a steep slope roof deck having a

pitch of Y/X, wherein Y and X are in a ratio of 2:12 to
12:12, with Y corresponding to the rise of the roof and
X corresponding to the run of the roof, and

wherein the roofing system, when tested according to at

least one of UL 790 or ASTM E-108 Standard Test
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Methods for Fire Tests of Roof Coverings, achieves a
Class A rating for steep slope roofing systems.

20. The steep slope roofing system according to claim 19,
wherein the roof deck is a steep slope roof deck having a
pitch of Y/X, wherein Y and X are in a ratio of 4:12 to 12:12,
with Y corresponding to the rise of the roof and X corre-
sponding to the run of the roof.

#* #* #* #* #*
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