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LAMINATED BUILDING MATERIALS

BACKGROUND OF THE INVENTION
0001] 1. Field of the Invention

0002] The present invention relates to a laminated article
which includes a building material adhered with an adhesive
to a water vapor retarder film having a permeance dependent
on the ambient humidity adhered to the building material
and a method of manufacturing the same.

0003] 2. Description of the Background

0004] Building materials, such as fiber insulation batts
and fiber 1nsulation slabs attached to a facing material are
known. For example, U.S. Pat. No. 5,545,279 describes the
manufacture of an insulation where a fiber 1nsulation pack
and a polymer film are moved along a longitudinal path and
adhered to each other with a pressure sensitive adhesive.

[0005] In many instances of manufacture, the facing mate-
rials used are kraft paper and other polymeric materials to
provide both support for the underlying fibers and to provide
a water and/or water vapor retarder. For example, WO96/
33321 describes the attachment of a vapor retarder, such as
polyamide films, to insulation or other building materials
such as gypsum board, particle board, etc. This vapor
retarder 1mparts a water vapor diffusion resistance, per-
meance and/or transmission which depend on the ambient
humadaity.

[0006] The present invention relates to an improved
method of manufacturing a laminated article, such as a
laminated building material which can be performed at
production speeds and which retains benefits of the per-
meance characteristics of the film component.

SUMMARY OF THE INVENTION

[0007] The present invention provides a method of manu-
facturing a laminated article, comprising providing an adhe-
sive to a film having permeance of up to about 1.73 perms
as determined according to the dessicant method of ASTM
E 96 Standard Test Methods for Water Vapor Transmission
of Materials Method A and a permeance of not less than
about 3.45 perms as determined by the water method of
ASTM E 96 Method B, wherein the adhesive 1s provided in
an amount of about 0.4 to about 1.0 g per lineal foot of the
f1lm based on a 15 mch application width; and contacting the
film to at least one surface of a building material.

[0008] The present invention also provides a laminated
article comprising at least one film component having per-
meance of up to about 1.73 perms as determined according
to the dessicant method of ASTM E 96 Method A and a
permeance of not less than about 3.45 perms as determined
by the water method of ASTM E 96 Method B; at least one
building materital component; and an adhesive which
adheres the at least one film component and the at least one
building material wheremn the adhesive 1s present 1in an
amount of about 0.4 to about 1.0 g per lineal foot of the film
based on a 15 inch application width.

[0009] In another embodiment, the film provided to the
building material retains at least 50% of its water vapor
diffusion, permeance and/or transmission characteristics
defined by permeance of up to about 1.73 perms as deter-

mined according to the dessicant method of ASTM E 96
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Method A and a permeance of not less than about 3.45 perms
as determined by the water method of ASTM E 96 Method

B.

[0010] The present invention also provides a vapor
retarder to a structure by installing the laminated article.

[0011] The present invention also provides a method of
constructing and/or renovating a structure using the lami-
nated article and building structures, such as a roof, wall,
and/or floor with the laminated article.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A more complete appreciation of the invention and
many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by refer-
ence to the following detailed description when considered
in connection with the accompanying drawings, wherein:

[0013] FIG. 1:(A) is a diagrammatic elevation view show-
ing one embodiment of the method and apparatus for
manufacturing a laminated article according to the present
invention. (B) i1s a diagrammatic view showing one embodi-
ment of the pattern of adhesive application to the water
vapor retarder film.

[0014] FIG. 2:(A) is a diagrammatic elevation view show-
ing another embodiment of the method and apparatus,
including optional components, for manufacturing an lami-
nated article according to the present invention. (B) is a
diagrammatic view showing another embodiment of the
vapor retarder film during the manufacturing process
according to the invention.

[0015] FIG. 3 is a diagrammatic elevation view showing
another embodiment of the method and apparatus for manu-
facturing a laminated article according to the present inven-
tion.

[10016] FIG. 4 is a diagrammatic elevation view showing
another embodiment of the method and apparatus for manu-
facturing a laminated article according to the present inven-
tion.

[0017] FIG. 5 is a diagrammatic elevation view showing
another embodiment of the method and apparatus for manu-

facturing a laminated article according to the present inven-
fion.

DETAILED DESCRIPTION OF THE
INVENTION

[0018] Referring now to the drawings, wherein like ref-
erence numerals designate identical or corresponding parts
throughout the several views.

[0019] Referring to FIG. 1A, a building material 20 is fed

through the process by a conveyer 27 1n a predetermined
linear path 10. The water vapor retarder film 1s provided on
a roll 21 and also fed 1nto the adhesion process via rollers 23.
The thermoplastic, hot melt polymer adhesive 1s applied by
a sprayer 22 and the film coated with adhesive 1s joined with
the building material to form a laminated article 25. In one
embodiment, the roller 24 can be a heated roller to provide
additional adhesive strength. In one aspect, the roller pro-
vides heat 1n an amount sufficient to keep the adhesive soft,
and 1ncrease the bonding strength between the film and the
building material. For example, for polypropylene-based hot
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melt adhesives, the roller 1s heated to at least about 350° F.
Variations 1n heating temperature can be adjusted depending
on the adhesive used, the bonding strength required, and the
vapor retarder film used.

10020] Referring to FIG. 2A, a building material 20 is fed

through the process by a conveyor 26 1n a predetermined
linear path 10. The water vapor retarder film 1s provided on
a roll 21 and also fed into the adhesion process via rollers 23.
The building material and the laminated article can be
moved along the production path via a series of optional
conveyers 27. The adhesive 1s applied by a sprayer 22 and
the film coated with adhesive i1s jomned with the building
material to form a laminated article 25. In one embodiment,
the spraying device, e€.g., nozzles, are 1n a horizontal line
relative to the film. As above, the roller 24 can be heated to
provide additional adhesive strength. In another embodi-
ment depicted in FIG. 2A, a bowed roller 47 can be included
in the area of the process where the adhesive 1s applied to the
film. In a preferred embodiment, the bowed roller 1s above
the area where the adhesive 1s applied.

[0021] In another embodiment, at least one static neutral-
1zing bar 41 and/or static neutralizing device 42 can be
provided to reduce static on the vapor retarder {ilm and/or
the laminated article.

10022] In another embodiment, a cutting device 44 such as
a chopper can be included when the building material 1s an
insulation roll or batt. In addition, a folding device 43 can
also be included such as a batt folder when the building
material 1s an insulation batt. In one aspect of this embodi-
ment, the laminated article 25 1s a folded laminated article.

10023] In one aspect of the invention, the film is provided
with a printed pattern which can be provided on the roll 21
or be applied during the manufacturing process of the
present invention via a printing device 40 such as an mk-jet
print head.

10024] In another aspect of the invention, stapling tabs 52
(FIG. 2B) may be provided via tab formation bars 46.

[0025] Referring to FIG. 3, a building material 20 is fed
through the process by converyers 26 1n a predetermined
linear path 10. The vapor retarder film 1s provided on a roll
21 and fed into the adhesion process via tension rollers 23.
The building material and the laminated article can be
moved along the production path via conveyers 26 and 27.
Spools of thermoplastic roving 70 can be provided and
chopped 1n a roving chopper 73. The chopped thermoplastic
fibers 71 are attracted to the film by electrostatic attraction.
The film with the thermoplastic fibers can be heated/pre-
heated on a heated roller(s) 24 and/or the thermoplastic
fibers are melted with an infrared heater 72 (such as that
manufactured by Glenro Corporation) and contacted with
the building material 20 to form a laminated article 285.
When the chopped fibers are melted or at least partially
melted, the fibers upon cooling form a bond between the film
and the building material. In an alternative embodiment, the
chopped fibers are introduced 1nto the process, 1.€., attracted
to the film, after the first roll 24 and preferably between the
first roll 24 and heating element 72.

10026] Referring to FIG. 4, a building material 20 is fed

through the process by conveyors 26 and 27 in a predeter-
mined linear path 10. The vapor retarder film 1s provided on
a roll 21 and also fed into the adhesion process via tension
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rollers 23. The building material and the laminated article
can be moved along the production path via conveyors 26
and 27 (and conveyors). Spools of thermoplastic roving 70
can be provided and chopped in a roving chopper 73. The
chopped thermoplastic fibers 71 are attracted to the film by
clectrostatic attraction. The chopped fibers are introduced
into the process, 1.e., attracted to the film, after the last
tensioning roll 23 and before the first heated roll 24. The film
1s fed through the apparatus via rollers 23 and the film with
the thermoplastic fibers are heated/preheated on a heated
roller(s) 24 and /or the thermoplastic fibers are melted with
an infrared heater 72 and contacted with the building mate-
rial 20 to form a laminated article 285.

[0027] In another embodiment, a bowed roller 47 can be
included 1n the area of the process of heating element 72. In
a preferred embodiment, the bowed roller 47 1s above the
arca where the adhesive 1s applied.

[0028] In another embodiment, a cutting device 44 such as
a chopper when the building material 1s an insulation batt
can be 1ncluded. In addition, a folding device 43 can also be
included such as a batt folder when the building material 1s
an 1nsulation batt.

[10029] In one aspect of the invention, the film is provided
with a printed pattern which can be provided on the roll 23
or be applied during the manufacturing process of the
present invention via a printing device 40 such as an ink-jet
print head.

[0030] In another aspect of the process, stapling tabs are
formed 1n the vapor retarder film which can be approxi-
mately 1%" wide folded away from the lamination surface
and may be provided via tab formation bars 46.

[0031] Referring to FIG. 5, an alternative process for
laminating the film component to the building material 1s
depicted whereby the film 1s provided on a roll 21 and a roll
60 of a non-woven vell of thermoplastic fibers 1s also
provided. The film and the non-woven veil are fed through
the process via tension rollers 23. After the non-woven veil
and the film have contacted, they may be heated via roller(s)
24 and/or heated via heating element 52 (such as an infrared
heater) to melt the thermoplastic veil which mediates adhe-

sion to building material 20 thereby forming a laminated
article 25.

[0032] The film component of the laminated article has a
water vapor diffusion resistance, permeance, or transmission
which 1s dependent on the ambient humidity and which has
suflicient tensile and compressive strength for use in build-
ing and/or construction applications. Said another way, the
f1lm component 1s a “humidity adaptive film.” The humidity
adaptive film as used herein means a film which has per-

meance of up to about 1.73 perms as determined according
to the dessicant method of ASTM E 96 Method A, inclusive

ofupto1.7,1.6,1.5,1.3,1.2,1.1,1.0, 0.5 and all values and
ranges there between and a permeance of not less than about
3.45 perms, 1ncluding not less than about 3.5, 3.7, 3.9, 4.0,
4.1 and all values and ranges there between as determined by

the water method of ASTM E 96 Method B.

[0033] The humidity adaptiveness of the film component
may also be expressed as a water vapor diffusion resistance
(s4-value) at a relative humidity of an atmosphere surround-
ing the vapor retarder in the region of 30% to 50% of 2 to
5 meters diffusion-equivalent air layer thickness, and, at a
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relative humidity 1n the region of 60% to 80% 1s <1 meter
diffusion-equivalent air layer thickness. The water vapor
diffusion resistance of the film component can be deter-
mined 1n accordance with DIN 52615 in the dry range
(3/50% relative humidity (RH)) and in the damp range
(50/93% RH) as well as in damp ranges there between, for
example 33/50% and 50/75% RH.

[0034] Any polymeric film can be used as the film com-
ponent in the present mvention, however, the film preferably
meets the humidity adaptive criteria set forth above. Pref-
erably the film 1s a polyamide film, and more preferably, the
polyamide {ilm 1s, for example, polyamide 6, polyamide 4 or
polyamide 3. Further examples of suitable films include
nylon films such as nylon 6 or nylon 6.6 films. Combinations
of polymeric materials or films are also possible.

[0035] The thickness of the films will vary depending on
the particular film chosen, however, the film can be from 10
um to 2 mm, including 20 um, 25 um, 25.4 um, 25.5 um,
25.6 ym, 25.77 um, 25.8 um, 26 um, 27 um, 28 um, 30 um,
40 um, 50 um, 60 um, 70 um, 80 ym, 90 ym, 100 ym, 101.6
um, 110 ym, 120 pm, 130 um, 140 um, 150 ym, 160 ym, 170
um, 180 um, 190 ym, 195 um, 200 ym and all values and
subranges there between, for example, 20 um to 100 yum, 30
um to 90 um, 40 um to 60 um, 45.5 um to 55.5 um, etcetera.

[0036] In one embodiment of the present invention, the
film component can be provided with a surface structure
and/or printed pattern, such as color or grayscale print. As
discussed above, the printed pattern can be provided during
the manufacture of the laminated article, such as via an 1ink
jet or flexographic printing device. Alternatively, the film
can be pre-printed before introduction 1nto the manufactur-
ing process of the present invention. Combinations of pre-
printing and printing concurrent with the manufacturing
process may also be utilized.

[0037] The building material onto which the film compo-
nent 1s adhered during the manufacture of the laminated
article can be any commonly used building material used.
Preferably, however, the building material has a water vapor
diffusion resistance which 1s less than the water vapor
diffusion resistance of the film component.

[0038] Non-limiting examples of suitable building mate-
rials that can be employed 1 the manufacturing process of
the present mmvention include fiber reinforced cellulose mate-
rials, such as paper webs, membranes made from synthetic
fiber spun fabrics or perforated polyethylene films, particle
board, chip board, oriented strand board, plywood paneling,
gypsum board (standard or fiber reinforced), fiber board,
cement board, cementitious wood wool board, calcium silica
board, fiber 1insulation batts or slabs, foam 1nsulation slabs,
wall paper, carpet and woven and non-woven fabrics.

[0039] The film is adhered to at least one surface of the
building material. For example, the film 1s adhered to at least
one major or minor surface of the building material, pret-
crably at least one major surface. As used herein, “major
surtace” refers to the surface or surfaces of the material
which have a larger surface area than a second surface and
likewise a “minor surface” has a smaller surface area than
another surface of the material. In a preferred embodiment,
at least one surface of the building material is not adhered to
the film component. In an alternative embodiment, the film
can sandwich the building material component such that a

Mar. 23, 2006

f1lm 1s adhered to two opposite sides, major or minor, of the
building material. The film can also be sandwiched between
two layers of building material.

[0040] Any polyolefin based adhesive may be used pro-
vided it adheres the film to the building material and permits
the film to maintain at least a part of its water vapor
fransmission properties as described herein. Preferably, the
adhesive has a lower melting point than the film onto which
the adhesive 1s applied to prevent the film from melting prior
to 1ts adhesion to the building material. For example, a
polypropylene-based or polyethylene-based adhesive may

be used. One example of such an adhesive 1s Henkel
adhesive #80-8273 (Henkel Adhesives Elgin, I11.).

[0041] In one embodiment of providing the adhesive, the
adhesive can be applied as a hot-melt which 1s sprayed onto
the film, e.g., using elliptical and swirl spray devices. In
another embodiment, the adhesive can be provided as
chopped thermoplastic fibers, which are subsequently heated
to a point sufficient where the fibers are able to adhere the
film to the building material. In another embodiment, the
adhesive can be provided as a non-woven thermoplastic veil
which can also subsequently heated 1in a similar manner.

[0042] The adhesive can be applied to the film so that the
permeance properties of the {film component are not
occluded or prevented from functioning properly. While
there may be some reduction of the permeance, it 1s pre-
ferred that the film retamns at least about 50% of the
water-vapor transmission properties relative to the film prior
to the adhesive being provided and maintains a minimum of
3.45 perms when tested by the water method of ASTM E 96
Method B and a permeance of up to about 1.73 perms as
determined according to the dessicant method of ASTM E
96 Method A. In alternative embodiments, the permeance of
the film with adhesive retains at least about 60%, 70%, 80%,

90%, 95%, 97% and 99%, inclusive of all values and ranges
there between.

10043] To accomplish the two-fold requirement of adher-
ing the film to the msulation and maintaining at least a part
of the water-vapor transmission properties of the film can be
accomplished by providing the adhesive in an amount of
about 0.4 to about 1.0 g per lineal foot of the film based on
a 15 inch application width. Further, the adhesive can be
provided 1in an amount of about 0.5 to about 0.9 grams per
lineal foot, inclusive of 0.6, 0.7, and 0.8 grams per lineal foot
again based on a 15 inch application width.

[0044] The adhesive, when sprayed onto the film, can be
provided substantially uniformly onto the film provided the
above permeance and/or application criteria are maintained.
In an alternative embodiment, the adhesive can be provided
as shown 1n the embodiments 1n FIGS. 1B and 2B. In these
embodiments, the adhesive 30 1s applied to the film at the
cdges 1n a swirl pattern where at the center of the film, the
adhesive 30 1s applied 1n an elliptical pattern. FIG. 2B
shows the swirl pattern 30 1s applied with a swirl gun 50 and
the elliptical pattern 1s applied with an elliptical spray gun
51. Examples of suitable spray guns include those hot melt
spray guns sold by Nordson® Corporation.

[0045] The thermoplastics fibers include, for example,
thermoplastics comprising polypropylene, polyethylene or
their mixtures. The fibers may be virgin or recycled. In this
embodiment, the use of a small quantity of chopped fibers
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and the scattered distribution results 1n a light distribution
onto the film thereby covering only a portion of the film
which 1n turn permits the humidity adaptive aspect of the
film component to function. For example, the fibers would
cover approximately less than 20% of the surface of the film,
including less than 19, 18, 17, 16, 15, 14, 13, 12, 11, 10 and

all values and subranges there between.

[0046] The non-woven veil suitable for use in the present
invention, 1s a low-melting point veil composed of thermo-
plastic fibers. Suitable fibers include polypropylene, poly-
ethylene and mixtures thereof. The fibers may be virgin or
recycled. Once again, the application of the veil to the film
component 1s provided such that the permeance and/or
application criteria discussed above are maintained.

10047] During the manufacturing process of the present
invention or subsequent to the process, the laminated article
can be cut mto predetermined dimensions that would be
preferable for storage, transport, sale, and end use (e.g.,
installation). If performed during the process, the cutting
should preferably be after the film has adhered to the
building material component. Further, it 1s also possible that
certain building materials such as fiber msulation can be
folded during or after the manufacturing process and would
be preferably employed after the film has adhered to the
building material component.

0048] The laminated article can also be treated to reduce
the static electricity, for example, by incorporating anti-
static devices and/or anti-static treatments which are com-
monly used 1n the art. For example, a film with antistatic
treatment that can be used 1s Honeywell Capran 200A.

[0049] In one embodiment, where the laminated article
comprises an msulation batt or slab adhered to the film, the
laminated article 1s packaged. Commonly, when insulation
batts or slabs are packaged they are compressed. In this
situation, 1n one aspect of the present invention, the lami-
nated article 1s pushed through a snout, which 1s optionally
coated with, for example, Tetflon®, 1nto a plastic bag.

[0050] The present invention also provides a laminated
article. The laminated article 1s composed of at least one film
component as described herein and at least one building
material component with an adhesive between the at least
one film component and the at least one building material
where the adhesive 1s present 1n an amount of about 0.4 to
about 1.0 g per lineal foot of the film based on a 15 inch
application width. In further embodiments, the adhesive 1s
present 1n an amount of about 0.5 to about 0.9 grams per
lineal foot, inclusive of 0.6, 0.7, and 0.8 grams per lineal foot
again based on a 15 mch application width.

[0051] In an alternative embodiment, the laminated article
1s composed of at least one film component as described
herein and at least one building material component with an
adhesive between the at least one film component and the at
least one building material where the adhesive 1s present 1n
an amount such that at least 50% of the humidity adaptive
properties relative to the film prior to the adhesive being
provided and maintains a minimum of 3.45 perms when
tested by the water method of ASTM E 96 Method B and a

permeance of up to about 1.73 perms as determined accord-
ing to the dessicant method of ASTM E 96 Method A. In

alternative embodiments, the permeance of the film with

adhesive retains at least about 60%, 70%, 80%, 90%, 95%,
97% and 99%, inclusive of all values and ranges there
between.
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[0052] The adhesive used for the laminated article of the
present 1mvention and the application thereof can also be
chosen such that the adhesive 1s applied at the correct
application which yields a laminated article having an
ASTM E 84 maximum flame spread/smoke developed rating
of 25/50 as determined by ASTM E 84 “Standard Test
Method for Surface Burning Characteristics of Building
Materials.”

[0053] Variations and other embodiments for the lami-
nated article can be drawn from the description of the
process provided above.

[0054] The laminated article described herein can be used
to provide a vapor retarder to a building or portion of a
building, €.g., a wall, roof or floor, or in any construction
scenario where building materials, such as insulation are
commonly employed. For example, the laminated article can
be used, 1n addition to buildings, in transportation or moving
vehicles, such as automobiles, planes, and trains, and par-
ticularly those designed for refrigeration. In addition, appli-
ances such as refrigerators and/or freezers may also benefit
from the use of the laminated article of the present invention.
As used herein, “building” includes both commercial and
residential buildings, such as office buildings, stores, houses
and mobile homes. Thus, the laminated article of the present
invention can be employed during the construction of a new
building or renovation of an existing building. The lami-
nated article would be provided to the appropriate location,
¢.g., between at least two studs of a wall or at least two
rafters of a roof during the appropriate stage of the project.
In a further embodiment, building components are com-
monly fabricated distant from the location of the actual
location of the building (e.g., pre-fabricated building panels)
and therefore, the laminated article can be employed during,
the manufacturing of those pre-fabricated building compo-
nents and 1nclude, for example, a pre-fabricated wall, roof,
or floor component.

EXAMPLES

Example 1

[0055] A roll of 2 mil nylon film 1s placed on an unwind
stand 1n a pit underneath a fiberglass manufacturing line. Hot
melt adhesive primarily composed of polypropylene 1is
sprayed on the film at an application temperature of approxi-
mately 350° F. The film with the warm, tacky adhesive is
then married to the bottom surface of a lane of mineral fiber
insulation traveling above the nylon film on a conveyer line.
The film with the adhesive 1s introduced to the mineral fiber
insulation through a gap in the conveyer line. The film/
mineral fiber laminate 1s further processed on the manufac-
turing line 1nto batts or rolls and subsequently packaged.

Example 2

[0056] 0.002" thick nylon 6 films (blown extruded and
cast extruded) that were laminated to fiber glass insulation
with sprayed hot melt adhesive and then removed from the
fiber glass were tested according to ASTM E 96 wet cup
(water method) and dry cup (dessicant method) with differ-
ent test chamber humidities at 23° C. to achieve average
25%, 35%, 45%, 75%, 85%, and 95% relative humidity
exposures and compared to unlaminated 0.002" thick nylon
6 film (blown and cast) with no hot melt adhesive applied.
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The hot melt spray polypropylene adhesive was applied to
the 2 mil nylon 6 film with a combination of elliptical and
swirl spray guns. The film was laminated to fiber glass
insulation and then removed from the fiber glass for water
vapor transmission testing. 3% antistat was also included 1n
the 2 mil nylon 6 film produced by blown film extrusion.
There was no antistat i the 2 mil nylon film produced by
cast film extrusion. The results are presented in the Table
below.

Laminated, Unlaminated Blown
Blown with  with 3% antistat;
Mean RH % 3% antistat no adhesive

Laminated, Cast
without antistat
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1. A method of manufacturing a laminated article, com-
prising providing an adhesive to a water vapor retarder film
having a water vapor permeance of up to about 1.73 perms
as determined according to the dessicant method of ASTM
E 96 Method A and a permeance of not less than about 3.45
perms as determined by the water method of ASTM E 96
Method B, wherein the adhesive 1s provided in an amount of
about 0.4 to about 1.0 ¢ per lineal foot of the film based on
a 15 mch application width; and

Unlaminated Cast
without antistat;
no adhesive

RESULTS OF ASTM E 96 Method B WET CUP TESTS (results are in perms)

75% 11.07 12.23 12.33
85% 16.57 20.53 17.40
95% 38.40 48.70 39.90

12.07
18.23
44.57

RESULTS OF ASTM E 96 Method A DRY CUP TESTS (results are in perms)

25% 0.63 0.76 0.76
35% 0.96 1.10 1.09
45% 2.10 2.47 2.32

[0057] These data demonstrate that the laminated article
retains significant levels of permeance relative to a product
with no added adhesive.

Example 3

[0058] Testing was performed in accordance with ASTM
F 1249-01, Standard Test Method for Water Vapor Trans-
mission Rate Through Plastic Film and Sheeting Using a
Modulated Infrared Sensor. 0.002" thick nylon 6 cast
extruded film with 3% anti-stat that was laminated to fiber
glass msulation with sprayed hot melt adhesive and then
removed from the fiber glass was tested according to ASTM
F 1249-01. Also tested was 0.002" thick nylon 6 cast
extruded film with 3% anfistat that was not laminated and
did not have hot melt adhesive applied. Tests were per-
formed with the film exposed to average relative humidities
of 20, 25, 40, and 50%. The temperature was maintained at

23° C. (73.4° F.) for all testing. The results were as follows.

Sample

Laminated Cast with
3% antistat, and spray
hot melt adhesive

Laminated Cast
with 3% antistat,
and no adhesive

Mean RH % 25% 50% 20% 25% 40% 50%

Water vapor 0.34 4.70 0.24 0.30 093 4.06
Transmission

Grams/(100 m**day)

Mean

[0059] These data demonstrate that the laminated article
retains significant levels of permeance relative to a product
with no added adhesive.

[0060] The laminated articles were tested according to
ASTM E 84 Standard Test Method for Surface Burning
Characteristics of Materials resulting 1n a flame spread 1index
of 15 and a smoke developed index of 5.

0.83
1.30
2.85

contacting the film to at least one surface of a building
material.

2. The method of claim 1, wherein the building material
1s at least one member selected from the group consisting of
fiber reinforced cellulose materials, membranes made from
synthetic fiber spun fabrics, membranes made from perfo-
rated polyethylene films, particle board, chip board, oriented
strand board, plywood paneling, gypsum board, fiber board,
cement board, cementitious wood wool board, calcium silica
board, fiber 1nsulation batts, fiber insulation slabs, foam
insulation slabs, wall paper, carpet, woven fabrics, and
non-woven fabrics.

3. The method of claim 1, wherein the film comprises a
polyamide film.

4. The method of claim 3, wherein the polyamide film 1s

a polyamide 6 film, a polyamide 4 {ilm, or a polyamide 3
f1lm.

5. The method of claim 1, wherein the adhesive comprises
a polyolefin.

6. The method of claim 5, wherein the polyolefin 1s a
polypropylene, a polyethylene or mixtures thereotf.

7. The method of claim 1, wherein the film has a thickness
of from 10 ym to 2 mm.

8. The method of claim 7, wherein the film has a thickness
of from 20 um to 100 um.

9. The method of claim &, wherein the film has a thickness
of from 30 um to 90 um.

10. The method of claim 9, wherein the film has a
thickness of from 40 um to 60 um.

11. A method of manufacturing a laminated article, com-
prising providing an adhesive to a water vapor retarder film
having a water vapor permeance of up to about 1.73 perms
as determined according to the dessicant method of ASTM
E 96 Method A and a permeance of not less than about 3.45
perms as determined by the water method of ASTM E 96
Method B, wherein the adhesive 1s provided in an amount
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sufficient to retain at least about 50% of the permeance
relative to the film prior to providing the adhesive; and

contacting the film to at least one surface of a building

material.

12. The method of claim 11, wherein the building material
1s at least one member selected from the group consisting of
fiber reinforced cellulose materials, membranes made from
synthetic fiber spun fabrics, membranes made from perfo-
rated polyethylene films, particle board, chip board, oriented
strand board, plywood paneling, gypsum board, fiber board,
cement board, cementitious wood wool board, calcium silica
board, fiber i1nsulation batts, fiber insulation slabs, foam
insulation slabs, wall paper, carpet, woven fabrics, and
non-woven fabrics.

13. The method of claim 11, wherein the film comprises
a polyamide film.

14. The method of claim 13, wherein the polyamide film
1s a polyamide 6 film, a polyamide 4 film, or a polyamide 3
f1lm.

15. The method of claim 11, wherein the adhesive com-
prises a polyolefin.

16. The method of claim 15, wherein the polyolefin 1s a
polypropylene, a polyethylene or mixtures thereotf.

17. The method of claim 11, wherein the film has a
thickness of from 10 ym to 2 mm.

18. The method of claim 17, wherein the film has a
thickness of from 20 um to 100 um.

19. The method of claim 18, wherein the film has a
thickness of from 30 um to 90 um.

20. The method of claim 19, wherein the film has a
thickness of from 40 um to 60 um.

21. A laminated article comprising at least one {ilm
component having a water vapor permeance of up to about
1.73 perms as determined according to the dessicant method
of ASTM E 96 Method A and a permeance of not less than
about 3.45 perms as determined by the water method of
ASTM E 96 Method B; at least one building material
component; and an adhesive which adheres the at least one
film component and the at least one building material
wherein the adhesive 1s present in an amount of about 0.4 to
about 1.0 g per lineal foot of the film based on a 15 inch
application width.

22. The laminated article of claim 21, wherein the build-
ing material 1s at least one member selected from the group
consisting of fiber remnforced cellulose materials, mem-
branes made from synthetic fiber spun fabrics, membranes
made from perforated polyethylene films, particle board,
chip board, oriented strand board, plywood paneling, gyp-
sum board, fiber board, cement board, cementitious wood
wool board, calcium silica board, fiber insulation batts, fiber
insulation slabs, foam 1nsulation slabs, wall paper, carpet,
woven fabrics, and non-woven fabrics.

23. The laminated article of claim 21, wherein the film
comprises a polyamide film.

24. The laminated article of claim 23, wherein the polya-
mide film 1s a polyamide 6 film, a polyamide 4 film, or a
polyamide 3 film.

25. The laminated article of claim 21, wherein the adhe-
sive comprises a polyolefin.

26. The laminated article of claim 25, wherein the poly-
olefin 1s a polypropylene, a polyethylene or mixtures
thereof.

27. The laminated article of claim 21, wherein the film has
a thickness of from 10 ym to 2 mm.
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28. The laminated article of claim 27, wherein the film has
a thickness of from 20 um to 100 um.

29. The laminated article of claim 28, wherein the film has
a thickness of from 30 um to 90 um.

30. The laminated article of claim 29, wherein the film has
a thickness of from 40 um to 60 um.

31. A method of constructing a building, comprising
installing the laminated article of claim 21 to said building.

32. Amethod of renovating a building, comprising 1nstall-
ing the laminated article of claim 21 to said building.

33. A building structure, comprising the laminated article
of claim 21.

34. The building structure of claim 33, which 1s selected
from the group consisting of a roof structure, a wall struc-
ture, and a floor structure.

35. A method of providing a vapor retarder to a building,
comprising installing the laminated article of claim 21 to at
least one structure of said building.

36. A laminated article comprising at least one film
component having a water vapor permeance of up to about
1.73 perms as determined according to the dessicant method
of ASTM E 96 Method A and a permeance of not less than
about 3.45 perms as determined by the water method of
ASTM E 96 Method B; at least one building material

component; and an adhesive which adheres the at least one
film component and the at least one building material
wherein the adhesive 1s present in an amount sufficient to
retain at least about 50% of the permeance relative to the
film prior to providing the adhesive.

37. The laminated article of claim 36, wherein the build-
ing material 1s at least one member selected from the group
consisting of fiber reinforced cellulose materials, mem-
branes made from synthetic fiber spun fabrics, membranes
made from perforated polyethylene films, particle board,
chip board, oriented strand board, plywood paneling, gyp-
sum board, fiber board, cement board, cementitious wood
wool board, calcium silica board, fiber insulation batts, fiber
insulation slabs, foam insulation slabs, wall paper, carpet,
woven fabrics, and non-woven fabrics.

38. The laminated article of claim 36, wherein the film
comprises a polyamide film.

39. The laminated article of claim 38, wherein the polya-
mide film 1s a polyamide 6 film, a polyamide 4 film, or a
polyamide 3 film.

40. The laminated article of claim 36, wherein the adhe-
sive comprises a polyolefin.

41. The laminated article of claim 40, wherein the poly-
olefin 1s a polypropylene, a polyethylene or mixtures
thereof.

42. The laminated article of claim 36, wherein the film has
a thickness of from 10 um to 2 mm.

43. The laminated article of claim 42, wherein the film has
a thickness of from 20 um to 100 um.

44. The laminated article of claim 43, wherein the film has
a thickness of from 30 um to 90 um.

45. The laminated article of claim 44, wherein the film has
a thickness of from 40 um to 60 um.
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46. A method of constructing a building, comprising 49. The building structure of claim 48, which 1s selected
installing the laminated article of claim 21 to said building. from the group consisting of a rootf structure, a wall struc-
ture, and a floor structure.

50. A method of providing a vapor retarder to a building,
ing the laminated article of claim 36 to said building. comprising installing the laminated article of claim 36 to at
least one structure of said building.

47. Amethod of renovating a building, comprising install-

48. A building structure, comprising the laminated article
of claim 36. £ % % k%
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