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BREATHABLE NON-ASPHALTIC ROOFING UNDERLAYMENT

DESCRIPTION
Field of the Invention

10001] The present invention relates to a building materials composite, and more
particularly to a non-asphaltic roofing underlayment that is breathable, water-resistant

and skid-resistant.
Background of the Invention

[0002] In the roofing industry, a roofing underlayment is typically applied to the
deck of a roof prior to application of shingles or other roofing material. The primary
goal of the roofing underlayment is to shield the roofing deck from asphalt (from the
back surface of shingles) which otherwise would necessitate tearing up the whole
deck instead of just the shingles — a costly option — at the time of reroofing.
Underlayments can also help to reduce “picture framing” in which the outline of the
deck panels caused by irregularities in the deck surface may be visible through the

roofing material applied to the roofing deck.

[0003] In most cases, the roofing underlayment comprises a felt material
composed of cellulose fibers, glass fibers and a mixture thereof that is saturated with a
bituminous material such as asphalt, tar or pitch. Roofing underlayments that are
saturated with a bituminous material are thick composites (typically 20 to 60 mils
thick), which can be hazardous to manufacture due to the presence of a flammable
bituminous material. Many of the asphaltic underlayments available in the market
tend to wrinkle after being applied to a roofing deck. This is especially the case if the
underlayments are rained upon. Other common problems are blowing off due to wind
(when shingles are yet to be installed) or the formation of splits lengthwise in the

underlayments when they are left exposed for several days.
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[0004] In addition to bitunlindus-containing underlayments, the roofing industry
has also developed non-bituminous, i.e., non-asphaltic, underlayments. The prior art
non-bituminous underlayments typically include TRIFLE)?B'O (marketed by Northern
Roof Tiles Sales Co. of Ontario, Canada) TITANIUM UDL (marketed by Interwrap,

Inc. of Canada), ROOFTOPGUARD II (marketed by Classic Products, Inc and Drexel
Metals), KAYE-FLEX UDL (from Kaye Industries, Florida), etc.

[0005] Currently, all non-asphaltic underlayments tend to be water-resistant but
substantially non-breathable. That is, the non-asphaltic underlayments do not allow
air or water vapor to pass through it. As a result, the moisture from the interior of the
building is unable to escape to the exterior resulting in damage to the roof over a

number of years. Most of the non-asphaltic underlayments also tend to be shppery,

especially when wet.

[0006] In view of the drawbacks mentioned above with prior art non-asphaltic
underlayments, there is a need for providing a non-asphaltic roofing underlayment
that is breathable thereby allowing moisture to escape from inside the building, while
preventing water and/or moisture from entering the building. In addition, skid-

resistance is a highly desirable property of an underlayment to avoid injuri.es from
roofers sliding off of the roof. Also, sealing around nails or other roof penetrations

would provide additional protection towards substantially waterproofing the system.

Summary of the Invention

[0007] The present invention provides an improved non-asphaltic underlayment
useful in roof assemblies which comprises a substrate (typically non-water-resistant,
but can be water-resistant) in which at least one surface thereof includes a breathable
thermoplastic film selected from (1) a polyurethane based thermoplastic film, (2) an
emylene-methacrylate (EMA) copolymer or ethylene acrylic acid based thennOplastlc

ﬁlm or (3) a micro-porous polyolefinic or polyester film that may be filled or
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unfilled. Combinations and/or multilayered stacks of such breathable thermoplastic

films are also contemplated herein.

[0007a] In one aspect, the invention relates to a non-asphaltic underlayment,
comprising: a glass fiber-based substrate in which a first surface thereof is directly

adhered to a breathable thermoplastic film having a minimum thickness of 2 mils to a
maximum of 10 mils, the breathable thermoplastic film comprises a thermoplastic
polyurethane blended with ethylene methacrylate polymer, wherein the ethylene methacrylate
polymer acts as an adhesion improvement component that improves adhesion between the
breathable thermoplastic film and the glass fiber-based substrate, said breathable
thermoplastic film imparts water-resistance to the underlayment while maintaining
breathability thereof, the breathable thermoplastic film having a minimum moisture vapor

transmission rate of greater than about 3 perms.

[0007b] In a further aspect, the invention relates to a non-asphaltic underlayment
comprising a substantially non-water-resistant polypropylene substrate in which at least a
top surface thereof is directly adhered to a polyurethane based thermoplastic film, said
polyurethane based thermoplastic film imparts water-resistance to the underlayment while
maintaining breathability of the underlayment, the breathable thermoplastic film having a
minimum moisture vapor transmission rate of 3 perms or greater the polyurethane based
thermoplastic film being blended with ethylene methacrylate polymer to improve adhesion

between the polyurethane based thermoplastic film and the substantially non-water-resistant

polypropylene substrate.

[0007c] In a still further aspect, the invention relates to a non-asphaltic underlayment,
comprising: a breathable thermoplastic film comprising a thermoplastic polyurethane blended
with ethylene methacrylate polymer, the ethylene methacrylate polymer acting as an
adhesion improvement component; and a substrate, the substrate having a thickness of about

6 to 60 mils, the substrate being air sprayed with more than two mils but less than 10 mils of

the breathable thermoplastic film, wherein the breathable thermoplastic film imparts
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water-resistance to the underlayment while maintaining breathability thereof as defined in
ASTM E96 standard.

[0008] The substrate can comprise a thermoplastic polymer or copolymer or a felt

material coated with breathable film at least on one side but preferably both sides.

[0009] The term “non-water resistant” substrate denotes a material that is
substantially pervious to water, i.e., a material that permits water permeation from the

exterior of the roofing to the interior of the roofing.

[0010] The terms “breathability” or “breathable” refers to a material or materials
which 1s permeable to water vapor or moisture having a minimum moisture vapor

transmission rate (MTVR) of 3 perms, i.e., about 172 nanograms/m*/Pa/sec

(or 6.7 g/100 sq.1in./atm/24 hours) or greater. The MTVR is measured using a standard
ASTM measurement, i.e., ASTM E96-80 Proc. A.

[0011] The presence of the breathable film on the substrate makes the resultant
composite water-resistant and yet imparts breathability of the substrate. The inventive
non-asphaltic underlayment of the present invention acts as a barrier to moisture, but allows
air and water vapor to pass therethrough. In addition to providing water-resistance to the
substrate, the presence of one of the aforementioned breathable thermoplastic films on a top
surface of the substrate also imparts improved skid resistance, i.e., high coefficient of

resistance, to the non-asphaltic underlayment. Such an underlayment having a skid-resistant
surface will also provide improved adhesion of asphaltic peel and stick (P&S) adhesive

products (like Liberty™ of GAFMC) to the underlayment where the latter is used as a base

sheet.

[0012] The term “non-asphaltic underlayment” is used in the present invention to
describe a roofing composite containing no asphalt that is laid down on a roofing deck prior to

shingle application.
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10013] The present invention also provides a method of manufacturing the non-

asphaltic underlayment of the present invention. In broad terms, the method of the

present invention comprises applying at least one of the above mentioned breathable

thermoplastic films to at least one surface layer of a woven or non-woven, organic or

inorganic substrate.

[0014] The present invention also provides a roofing system that comprises the

inventive non-asphaltic, breathable underlayment and one or more shingles laid-up on

the uppermost layer of the underlayment.

Brief Description of the Drawings

[0015] FIG. 1 is a pictorial representation (through a cross-sectional view)

illustrating a non-asphaltic underlayment of the present invention.

[0016] FIG. 2 is a pictorial representation (through a cross-sectional view)

illustrating another non-asphaltic underlayment of the present invention.

[0017] FIG. 3 is a pictorial representation (through a cross-sectional view)

illustrating yet another non-asphaltic underlayment of the present invention.

Detailed Description of the Invention

[0018] The present invention, which provides a non-asphaltic underlayment that s
breathable, water-resistant and skid resistant, will now be described in greater detail
by referring to the following description and drawings that accompany the present
application. In the accompanying drawings, like and/or corresponding elements are

referred to by like reference numerals.
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[0019] FIGS. 1, 2 and 3 of the present application illustrate various embodiments
of the present invention. Specifically, FIGS. 1, 2 and 3 are cross-sectional views

showing the non-asphaltic underlayment 10 of the present invention.

[0020] In FIG. 1, there is illustrated a two-piece non-asphaltic underlayment 10
that comprises a substrate 12 having a breathable thermoplastic film (BTF) 14 applied
to a top surface 11t of the substrate 12. The substrate 12 is typically substantially
non-water-resistant. In this embodiment, the top surface including the breathable
thermoplastic film 14 will face in a direction opposite of the roofing deck such that
one or more shingles are laid-up directly on the breathable thermoplastic film 14 of
the underlayment 10. Although FIG. 1 shows the breathable thermoplastic film 14 on
an upper surface of the substrate 12, it is also contemplated in the present invention to

have an underlayment in which the breathable thermoplastic film 14 is present on a

bottom surface 11b of the substrate 12.

[0021]  FIG. 2 shows a preferred embodiment of the present invention in which
the substrate 12 is sandwiched between two-breathable thermoplastic films 14. That
is, the top surface 11t and bottom surface 11b of the substrate 12 both include a
breathable thermoplastic film 14 thereon. FIG. 2 thus represents a three-piece
underlayment.

[0022] In FIG. 3, there is shown an embodiment in which a tie layer 16 is present
between the substrate 12 and the breathable thermoplastic film 14. The presence of
the tie layer 16 improves the adhesion of the breathable thermoplastic film 14 to the
substrate 12. The tie layer 16, which may also be referred to as a compatibilizer or a

bonding agent, may be used in any embodiment of the present invention.

[0023] The substrate 12 employed in the present invention comprises an organic
or inorganic reinforcement sheet or film that is capable of withstanding high ambient

temperatures. The substrate is typically, but not always, non-water-resistant. The
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reinforcement sheet or film can comprise a thermoplastic polymer or copolymer or a
felt material. The substrate may be woven or non-woven, with preference given to a
non-woven substrate. No asphalt or other like bituminous material is present in or on
the substrate 12. The substantially non-water-resistant woven or non-woven substrate

of the present invention is sometimes referred to in the art as a scrim.

[0024] [lustrative examples of reinforcement thermoplastic polymeric materials
that can be employed in the present invention as the substrate 12 include, but are not
limited to: polyolefins, such as, for example, polyethylene (high density, linear low
density, low density or medium density) and polypropylene; polyethylene
terephthalate (PET); polyamides; polyvinyl chlorides (PVC’s); polystyrenes;
polyacrylics; and any copolymers thereof.

[0025] For purposes of definition herein, the term “high density polyethylene”
denotes a polyethylene composition having a density of about 0.941 g/cc or higher;
the term “medium density polyethylene” denotes a polyethylene composition having a
density of about 0.926 to about 0.940 g/cc; and the terms “low density or linear low

density polyethylene” denote a polyethylene composition having a density of about

0.90 to about 0.925 g/cc.

[0026] Of the various thermoplastic polymeric materials mentioned above, it 18
preferred to use a thermoplastic reinforcement material that comprises polyethylene,
polypropylene or PET. The thermoplastic reinforcement material used as the
substrate 12 is made using techniques well-known in the art including, for example,
polymerization of at least one monomer in the presence of a suitable polymerization
catalyst such as a metallocene or Ziegler/Natta catalyst; extrusion molding and

cutting.

[0027] The substrate 12 may also be a felt material such as a cellulose fiber mat or
a glass fiber mat. These types of substrates are made using techniques well known to

those practicing the art.
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[0028] The substrate 12 may have any thickness associated therewith, but
typically the thickness of the substrate 12 is from about 6 to about 60 mils. The

substrate 12 is breathable and is usually, but not always, non-water-resistant.

{0029] In one embodiment, the breathable thermoplastic film 14 is a polyurethane
based thermoplastic film (or thermoplastic polyurethane (TPU)). The polyurethane
based thermoplastic film is a polymeric material obtained by first forming a
prepolymer of polyether or polyester diols or polyols with excess diisocyanate and

then chain-extending the prepolymer by reacting with a diamine or a diol.

Copolymers including the TPU are also contemplated as the breathable thermoplastic
film 14.

[0030] Suitable TPU’s that can be employed as the breathable thermoplastic film
14 are available from Noveon (Esthane®), Merquinsa NA Inc.
(Pearlthane®/Pearlcoat®), Dow Chemical Company (Pellethane®), BASF

(Elastollan®), Bayer (TEXII\I/DESMOPAN@) or Huntsman (AVALON® or
IROGRAN®).

[0031] In another embodiment of the present invention, the breathable
thennoplastlc film 14 1s an ethylene methacrylate (EMA) copolymer (such as
ELVALOY from DuPont) a polyolefin-based EMAC (such as SP2220 from Eastman
Chemical Co.), or an ethylene acrylic acid based copolymer. These copolymer films

ofter similar properties as the TPU, i.e., breathable and yet water-resistant.

[0032] In yet another embodiment of the present invention, the breathable
thermoplastic film 14 is a micro-porous polyolefinic (polyethylene, polypropylene

and other like polyolefins including copolymers thereof) or a polyester polymer,

which may or may not contain a filler therein.
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[0033]  In the case of polyolefinic or polyester based materials having filler
induced micro-pores; those materials are made breathable upon stretching thé film
under appropriate conditions well known to those versed in the art. In one
embodiment, polypropylene with CaCO3 fillers having micro-pores coated onto a

glass mat is envisaged as a roofing underlayment that is breathable and yet water-

resistant.

[0034] In order to improve the adhesion between filled or unfilled extrusion
coated polyolefins such as polyethylene (PE) or polypropylene (PP) and glass mat —

necessary for enhanced abrasion resistance — the following specific options are

envisaged;

[0035] (1) Maleic anhydnide grafted PP (blended up to 10%, but more preferably
up to 5%) to regula1 PP batch. MAgPP 1S commercmlly available from DuPont (as
FUSAB OND) Atofina (as LOTADAR or OREVAC) and other vendors.

[0036] (2) Titanate or Zirconate coupling agents such as those available from

Kenrich Petrochemicals, Inc. for improving the PP (preferably with fillers such as

carbon black) bond to glass fibers. Ken-React's CAPS NZ 12/L (zirconate based)
or CAPS L 38/L (titanate based) at 5% CAPS by weight of PP or lower, but more

preferably 1 to 3% by weight can be used. Slight lowering of extrusion temperatures
(typically about 10%), to create high shear for reactive compounding and dispersion

of the titanate or zirconate masterbatch in the PP melt so that fiberglass mat can be

subsequently coated unmiformly.

[0037] (3) In addition to (1) and (2) above, additional silane treatment to glass
may become necessary as intimate mixing of glass fibers with PP (as‘in an extruder)
cannot be done in composite process described herein. The well-known silane agents

are armnoalkyltrialkoxysilanes such as 1-dimethylamino-2-propanol or 2-

dimethylamino-2-methyl-1-propanol or 3-aminopropyl triethoxysilane in thé presence
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of a salifying agent (KOH) and an emulsifier such as polyoxyethylene octylphenyl

ether.

[0038] Skid-resistance of polyolefinic coated underlayments can be increased by
incorporating ethyl-vinyl acetate (EVA) or modified EVA such as malefic anhydride

grafted EVA (like FUSABOND C series sold by DuPont) up to 10% (most preferably
1-3%) by weight of PP.

[0039] In yet another embodiment of the present invention, the breathable

thermoplastic film 14 is a multilayered stack that includes any combination of above-

mentioned breathable thermoplastic materials.

[0040] The thickness of the breathable thermoplastic film 14 may vary, but
typically it is from about 0.5 to about 10 mils, with a thickness from about 1 to about

3 mils being more highly preferred. Thicker breathable thermoplastic films 14 are

also contemplated.

[0041] In embodiments in which a tie layer 16 is present, the tie layer 16
comprises a bonding agent, such as, for example, a polyamide, an ethylene copolymer
such as ethylene vinyl acetate (EVA), ethylene ethyl acrylate (EEA), ethylene acrylic
acid (EAA), ethylene methyl acrylate (EMA) (such as SP2207, SP2403, or SP1307
grades from Voridian) and ethylene normal-butyl acrylate (ENBA). However, the

most-preferred material as a tie layer 16 is EMA having a methyl acrylate level of

about 18% or greater.

[0042] The tie layer may be applied during formation of the substrate by including

the bonding agent within the polymerization process, during the formation ot the

breathable thermoplastic film, or after substrate formation using one of the methods

described below.
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[0043]  The substrate 12 may be coated in a variety of ways. For example, the
breathable thermoplastic film 14 may be applied to the substrate 12 by die-extrusion
coating, air spraying, dip coating, knife coating, roll coating or a film application such
as lamination/heat pressing. The breathable thermoplastic film 14 may also be
bonded to the substrate 12 by chemical bonding, mechanical bonding and/or thermal
bonding. Mechanical bonding may be achieved by force-feeding the breathable
thermoplastic film 14 onto the substrate 12 with a knife. Each of the above
mentioned methods are well-known to those skilled in the art; therefore a detailed

description concerning the specifics of the methods are not needed herein.

[0044]  The underlayment made in accordance with the present invention may be
of any shape or size. Preferably, the underlayment of the present invention is

substantially planar in shape. The substrate may be coated on one or both sides |

depending on the intended application.

[0045] The underlayment of the present invention can also be coated or éprayed
with an algaecide such as, for exmnple,’ zinc powder, or copper oxide powder; a
herbicide; an antifungal material such as MICRO-CHEI&MIDIP; an anfibacteral
material such as MICRO-CHEK 11-S-160; a surface friction agent such as BYK-375,
a flame retardant material such as ATH (aluminum trihydrate) available from, e.g.,
Akzo Chemicals and antimony oxide available from, e.g., Laurel Industries and/or a
coloring dye such as T-1133A and iron oxide red pigments, and other products which
can impart specific surface functions. The MICRO-CHEK products are available
from the Ferro Corporation of Walton Hills, Ohioc. BYK-375 may be obtained from
Wacker Silicone Corporation of Adrian, Mich. and T-1133A is sold by Abco'
Enterprises Inc. of Allegan, Mich. The additional coatings of, e.g., water repellent
material, antifungal material, antibacterial material, etc., may be applied to one or

both sides of underlayment of the present invention.

[0046]  The water-resistant and breathable underlayment 10 of the prcseﬁt

invention is used as a component of a roofing system together with one or more
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conventional shingles. In this application, the underlayment of the present invention
is first applied to the roofing deck and then secured thereto using securing means
well-known to those skilled in the art, such as by nail or staple application. Next, one
or more shingles are laid-up on the uppermost layer of the underlayment 10 and
thereafter the shingle is secured to the roofing deck. The lay up and securing steps are
well-known to those skilled in the art. Types of shingles that can be used in the
present invention include, but are not limited to: asphalt-containing single or multi-ply

shingles.

[0047] In some embodiments, the underlayment of the present invention forms an

effective seal around any penetrations that are introduced to the rooting product.

[0048]  While the present invention has been particularly described and illustrated
with respect to preferred embodiments thereof, it will be understood by those skilled
in the art that the foregoing and other changes in forms and details may be made
without departing from the spirit and scope of the present invention. It is therefore
intended that the present invention is not limited to the exact forms and details

described and illustrated, but fall within the scope of the appended claims.
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CLAIMS:
1. A non-asphaltic underlayment, comprising:

a glass fiber-based substrate in which a first surface thereof 1s directly
adhered to a breathable thermoplastic film having a minimum thickness of 2 mils and
a maximum thickness of 10 mils, the breathable thermoplastic film comprises a
thermoplastic polyurethane biended with ethylene methacrylate polymer, wherein the
ethylene methacrylate polymer acts as an adhesion improvement component that
improves adhesion between the breathable thermoplastic film and the glass fiber-
based substrate, said breathable thermoplastic film imparts water-resistance to the
underlayment while maintaining breathability thereof, the breathable thermoplastic

film having a minimum moisture vapor transmission rate of greater than about 3

perms.

2. The non-asphaltic underlayment of claim 1, further comprising a skid-
resistance component blended into the breathable thermoplastic film, the skid-
resistance component comprising at least 1-10% of ethyl-vinyl acetate or maleic

anhydride grafted ethyl-vinyl acetate.

3. The non-asphaltic underlayment of claim 2, wherein the skid-

resistance component 1s a surface friction agent.

4. The non-asphaltic underlayment of any one of claims 1 to 3, further
comprising a second breathable thermoplastic film located on a second surface of the

glass fiber-based substrate.

5. The non-asphaltic underlayment of any one of claims 1 to 4, wherein

the substrate 1s woven or non-woven.
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6. The non-asphaltic underlayment of claim 5, wherein the substrate 1s a

non-woven glass-fiber based substrate.

7. The non-asphaltic underlayment of any one of claims 1 to 6, wherein

the substrate has a thickness from about 5 to about 60 mils.

8. The non-asphaltic underlayment of any one of claims 1 to 7, further
comprising at least one of: a water repellent material, an algaecide, an herbicide, an

antifungal material, a surface friction agent, a flame retardant, and a coloring dye.

9. The non-asphaltic underlayment of any one of claims 1 to 8, wherein

the underlayment 1s a base sheet of a peel and stick roofing product.

10. A non-asphaltic underlayment comprising a substantially non-water-
resistant polypropylene substrate in which at least a top surface thereof is directly
adhered to a polyurethane based thermoplastic film, said polyurethane based
thermoplastic film imparts water-resistance to the underlayment while maintaining
breathability of the underlayment, the breathable thermoplastic film having a
minimum moisture vapor transmission rate of 3 perms or greater the polyurethane
based thermoplastic film being blended with ethylene methacrylate polymer to

improve adhesion between the polyurethane based thermoplastic film and the

substantially non-water-resistant polypropylene substrate.

11. A non-asphaltic underlayment, comprising:

a breathable thermoplastic film comprising a thermoplastic
polyurethane blended with ethylene methacrylate polymer, the ethylene methacrylate

polymer acting as an adhesion improvement component; and
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a substrate, the substrate having a thickness of about 6 to 60 mils, the
substrate being air sprayed with more than two mils but less than 10 mils of the
breathable thermoplastic film, wherein the breathable thermoplastic film imparts

water-resistance to the underlayment while maintaining breathability thereof as

defined in ASTM E96 standard.

12. The non-asphaltic underlayment of claim 11, further comprising a

skid-resistance component blended into the breathable thermoplastic film, the skid-

resistance component comprising at least 1-10% of ethyl-vinyl acetate or maleic

anhydride grafted ethyl-vinyl acetate.

13. The non-asphaltic underlayment of any one of claims 11 and 12,

further comprising a second breathable thermoplastic film air sprayed onto a second

surface of the substrate.

14. The non-asphaltic underlayment of any one of claims 11 to 13,

wherein the substrate 1s nonwoven polypropylene.

15. The non-asphaltic underlayment of any one of claims 11 to 13, further
comprising at least one of: a water repellent material, an algaecide, an herbicide, an

antifungal material, a surface friction agent, a flame retardant, and a coloring dye.

16. The non-asphaltic underlayment of any one of claims 11 to 15,

wherein the underlayment is a base sheet of a peel and stick roofing product.
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