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This invention relates to structural articles which include water vapor

i npermeabl e materials such as nmetal foils and preformed plastic fil ns.
Those structural articles of the présent invention which include netal
foils may al so be usef ulwaasrradioanteargbex gypkanrigrs and as flame and heat
di ssipating barriers. For many years substrates such as fiberglass have
been coated with various conpositions to produce structural articles
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Pat. No, 5,001,005 relates to structural |am nates made with facing sheets.
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accordi ng. t.o the disclosure are Styrene-Butadi ene-Rubber .(SBR),
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acrylic resi.n which dj.ffers from e.underlving resin. .U S. Pat. No.
3250, 320l acpueBhdls bRESmRETH. R CHET RS ArE R B BhipE vy 11y ash
and Vi nylmiag el Gmiestbi lcﬁﬁﬁlbﬁb&mte?:r epstihy(caletim sulfde)! SAumBfh aifhyidise
conposition. U S. Pat. No. 4,784, 89 Iscl oses a cover |layer material on a
basi $50f (AGED| anfiroeny eitide, celiHpsetitierss plage pelamer ket aF b@w&g@abm%mand a

polystyr W6 or Bﬂ)trggf fH&e gib%ﬂﬁée%.i Pl patent further notes that the filler materials are
bonded to the glass fibers using binders such as urea-, phenol- or melamine-
formaldehyde resins (UF, PF, and MF resins), or a modified acrylic or polyester resin.
Ordinary polymer latexes used according to the disclosure are Styrene-Butadiene-Rubber
20  (SBR), Ethylene-Vinyl-Chloride (EVCI), Polyvinylidene Chloride (PVDC), modified
Polyvinyl Chloride (PVC), Polyvinyt Alcohol (PVOH), and Polyvinyl Acetate (PVA).
U.S. Pat. No. 4,745,032 discloses an acrylic coating comprised of one acrylic
underlying resin which includes fly ash and an overlying acrylic resin which differs from
the underlying resin. U.S. Pat. No. 4,229,329 discloses a fire retardant coating
25  composition comprising {ly ash and vinyl acrylic polymer emulsion. The fly ash is 24 to
50% of the composition. U.S. Pat. No, 4,784,897 discloses a cover layer material on a
basis of matting or fabric which includes calcium carbonate powder and a polystyrene-
butadiene dispersion.
Many different coating compositions have been formulated over the years but

30  often such compositions would bleed through substrates, such as fiberglass substrates, if
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5, 965, 257 whi ch i eted.as VersaShiel dR. indicated in U S, Pat, No.
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whi ch. ri agbnd viecasithenedifieds e UrS Hdt. v, S FH505 7t ilkie8 & B Corporation of Dallas,
the assignee of the present application. Elk produces a product in accordance with the
invention of U.S. Pat. No. 5,965,257 which is marketed as VersaShield®.
20 As indicated in U.S. Pat. No. 5,965,257, VersaShield® has many uses, including
utility as a moisture barrier. However, it has been found that the products of U.S. Pat.
No. 5,965,257 are unable to provide a satisfactory water vapor barrier. In newly
constructed office buildings, owners and tenants frequently desire to have carpeting layed )
down on concrete floors before sufficient time has passed for the concrete to completely
25  cure. As aresult, the water vapor which rises from the concrete often stains the carpet,
requiring costly cleaning and/or removal. Although the products of U.S. Pat. No.
5,965,257 provide a moisture barrier, they do not provide a sufficient water vapor barrier
and accordingly, they cannot satisfactorily serve in applications where vapor barriers are
important, such as in interplies or underlayment between incompletely cured c.oncrete
30  floors and carpeting. The applicants have discovered, however, that by covering the

structural articles of U.S. Pat. No. 5,965,257 with metal foils or preformed plastic films,
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water vapor impermeable material selected from the group consisting essentially of metal

20 foils and preformed plastic films. Again, the material is attached to the coated substrate
with an adhesive. In other embodiments, one side of the coated substrate is covered with
a metal foil water vapor impermeable materjal and the other side of the coated substrate
is covered with a preformed plastic film water vapor impermeable material. Both
materials are attached to the coated substrate with an adhesive. In further embodiments,

25  both sides of the coated substrate are coated with the same water vapor impermeable
matenial.

The adhesive which is used to attach the water vapor impermeable material to the
substrate, or to the coated substrate as the case may be, is selected from the group
consisting essentially of low density polyethylene, high density polyethylene,

30 polyethylene-vinyl acetate, polyester, polypropylene, polyvinylidene chloride, nylon and

mixtures thereof,
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wher ei N 9Q%4+ ReRa¥Rbninght fids.t he fly ash is alumnosilicate.. Such a
fly ash, known. as Alsil OTR, 1s produced by JTM Industries of
15 The filler may be class F fly ash wherein 90% to 95% by weight of the fly ash is
aluminosilicate. Such a fly ash, known as Alsil O4TR, is produced by JTM Industries of
Kennesaw, Ga. Alternatively, the filler may be charged calcium carbonate or ceramic
microspheres, or a blend of fly ash and calcium carbonate, or a blend of fly ash, calcium
carbonate and ceramic microspheres or any combination of these filler materials to meet
20  desired cost and weight criteria. Calcium carbonate and fly ash filler increase the weight
of the product, but utilization of ceramic microspheres enables the manufacture of a
product with reduced weight and increased fire resistant properties. Ceramic
microspheres can withstand heat greater than 2000° F. Also, ceramic microspheres )
increase compressive strength, absorb no latex and/or water and thus permit the faster
25  drying of the product. Ceramic microspheres also increase product flexibility.
Further, the ceramic microspheres help to increase the pot life of the coating.
Larger agglomerates_in the calcium carbonate and fly ash filler, although they may
comprise but a small percentage of the particles in the filler, have a tendency to settle
near the bottom of a storage vessel. When ceramic microspheres are mixed together with
30 calcium carbonate and/or fly ash filler, a dispersion is produced which has an increased

pot life or shelf life. Without wishing to be bound by any particular theory, it is believed
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3. Fly Ash 75.0 340 - 40.0 —
4. CaCOs 340 5507 e 40.0
5. Microsphéres T 4.76 29.0 29.0
6. Defoamer 0.1 0.1 0.1 0.1 0.1
100% 100% 100% 100% 100% 1

The microspheres were a 50/50 ratio of 3M's W1012 microspheres and 3M's
10 smaller diameter G200 microspheres or 100% 3M’s G-3500 microspheres. Although the
) table shows possible combinations of calcium carbonate, fly ash and ceramic
microspheres in the filler component of the coating, it is believed that any combination of
these materials may be employed.
The coating is prepared by using a binder material such as a high performance
15  heat-reactive acrylic latex polymer to bond the filler materials together and to bond the
filler to the substrate. Such a binder material is Hycar 2679 acrylic latex polymer
supplied by B.F. Goodrich Company of Cleveland, Ohio. It is believed, however, that any
linear polymer, linear copolymer or branched polymer may be useful in preparing the

coating. Possible binder materials include butyl rubber latex, SBR latex, neoprene latex,
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coating or rotogravure printing. The coating may be bonded to the substrate by chemical

15  bonding, mechanical bonding and/or thermal bonding. Mechanical bonding is achieved
by force feeding the coating onto the substrate with a knife.

Structural articles made in accordance with this invention may be of any shape
and may be used in any of a variety of products. Preferably, such articles are planar in
shape. The substrate is coated on one side or both sides depending on the intended

20  application. For instance, if one side of the substrate is coated with the filler/binder
coating, the other surface can be covered with the appropriate water vapor impermeable

material.

DETAILED DESCRIPTION

Structural articles are made by coating a substrate having an anionic charge with a
25  coating hé.ving essentially the same ionic charge. Any suitable reinforcement material
capable of withstanding processing temperatures may be employed as a substrate in
accordance with the invention. Examples include, inter alia, glass, fiberglass, ceramics,
graphite (carbon), PBI (polybenzimidazole), PTFE, polyaramides, such as KEVLAR and
NOMEZX, metals including metal wire or mesh, polyolefins such as TYVEK, polyesters
30 such as DACRON or REEMAY, polyamides, polyimides, thermoplastics such as
KYNAR and TEFZEL, polyether sulfones, polycther imide, polyether ketones, novoloid
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t her rm]8I asti csihégf%gm‘%ﬁ’an L, péﬁu\sllglt%h’g]gg?sul gggg&%%@%ﬁg’

i m de, polTert fgiprifeirablgchas pantieleditt shiéh tHaBledOhén 396 kérGaihs Gremsagitacdd @3
KYNOL, cottaon, asbestos and ot her, natural as well as syntegetic fibers, The

" Ysubst r at e X Ocniprh s@een. Geramicayiciosphares are RSPPfasfEst bhLZeelunindustries of s
mat eri al e i x1d
non-woven.eg,wI %lﬁtf ?%@%ﬁ%?’ﬁ?%@?@%ﬁ g?fﬁa%dedrosgfgfufﬁgﬁgkgﬁgﬁlgy ibr? may be
pol yvi nyl obtatreddiom Frdmkiin dpddsare Mipedalset16y2 @enth Aodoype Nurth, Naslolle denn.
pol yurgt h%% 0 etc, alone or in conbination with one another. The acrylics
may be- DY ,3'ACRI LAN and/ or ORLON. RHOPLEX AC-22 and RHOPLEX AC-507 are

acrylic resins gapdtehtdivhaRRIpArABHcldBAGe Wik EbafBlYorfbriani®both sides with a

coating having essentially the same ionic charge in the manner described in U.S. Pat No.
5,965,257 the entire disclosure of which is incorporated herein by reference. As noted
above, the one and two sided coated structural articles are available as the product

20 VersaShield® from the Elk Corporation of Dallas. The one or two sided coated
structural article is then coated with an adhesive so that the water vapor impermeable

~ material may be attached thereto. In a preferred embodiment, the coated structural article
) runs on a traditional line where a hot melt adhesive is extruded onto it. Water vapor

impermeable metal foil and/or preformed plastic film is then applied from preformed

25  rolls via a press roll and a chiller roll which serve to press the foil or the film onto the
adhesive covered coated structural article and then chill the product immediately.
Although the adhesive may be applied by any traditional means, such as spraying or hand
brushing, applicants' preferred method of applying the adhesive is by extruding 2 hot thin
film. Utilizing an extruder enables one to include a variety of components which are

30  available in pellet form, such as color additives, antioxidants, flame retardants and other

constituents.



used. The cellulosic fibkers may be natural cellul ose such. as woZ)c-f p'):lﬁBp,ZHM'
newsprint, Kraft pulp and cotton and/or chenically processed cellul ose

such as waysmsad/ or |yocell. The fly ash may be obt ai negdlgandddt

I ndustries, Inc. of Martin Lake and dewett, Tex, and preferrably has
particle size such that less than 0.03%remains on an agitated 0.1 inch X
0.1 inch screenTheuihasive nrrydrecanyubstaxeanpabieriiddactiog 8w wateZepban

I ndustries. of 3MCenter Bldg., 220-SE-04, St. Pauyl.. Mnn.. 55144-1000.

Cal o um oaPRTRR TR ee! BB cowEA e Pk oS FEBORIEIATS of 612
Tenth Avenygabielf Rot AIaS Bitidsidh, s MM thos3 6dRsted BBRSIE LGS OR\ishAg BRkehtPdliyC

charge were coated on one and both sides with a coating having essentially
t he same i@fbw dehsitygmwlyethylnae, hagindensife palyethpldne, polycthylBat-viNgl aceB965, 257

hoted Saborraniordeh o fivimuge lietdt BaBEEL Aot end uctied Brgefire ™
avai | abl e gsplichfisprortiel a¥edssaShiaglotlpsiethyiens %Hﬁ_@%ﬁ%@&fl@t&%dOf Dal | as.

The one or two sided coated structural article is then coated with an
adhesi ve swbsttéde. t he water vapor ini permeable material may be attached

th to. | f d i t, t t t L l,.article. ’
2 Cradiiional |IReTREret ARGt R = bolf et Roe R SRR ik el or
vapor i NpReseanhe tene tnal. Pﬁfémeemﬁgtls ii@fsﬁif ﬁém%yﬁng,fﬁdrlg?ﬁ;ob%%hé gnd VI8 applied

fromprefornmed rolls via a press roll and a chi _ \hi ch serve to
pr ess 1Phe acefate fImsmmay He veedor way ey otherrssiouned plastie i bavieg vaterveper al

article a B : Ch- | di-gt . t hou t.he adhesive may
be appli egg‘@&g%?%{% bgtqcie?%ﬂg{ Oﬁlgeatﬂ%ctkﬁgsgg ﬁﬁg(é{]ébﬂsﬁeﬁﬁmbe%mﬁﬁﬁpe%}eﬁéﬁ{%g, )
appl i cant sequifefeptsiofdheihilogphéatRpp| Vheter MeaRebgiir i@pbendiyleaniesstiag a hot
thin film Uiljzing. an extruder enables one to mcFude a varjety of

conponent ds¢thhapindyapalisantadess noymsap thet thesnateria meust satisfprere sadd24 hwes,
anti oxi da . . t ' e L 20N WO
0310042 08 T R LR 5P SUBLE RhRirAeE, Rehe, BB WG Furchel T Th o of
adher i fig thterwap@rpevmpability requirements from 0 to 5 g/m®/24 hr. Water vapor
transmission values for various tested materials are provided below:
EXAMPIE1

A coating prepared with the ingredients and percentages described in composition
“C” of Table I was used to coat a fiberglass mat on one side. The mat was manufactured
20 by Elk Corporation of Ennis and had a basis weight of 1.7 16/100 £t (1.7 Ib/sq.). The dry
weight of coating applied was 9.3 Ib/sq. (“Coated Mat I”).
A 0.002 inch (2 mil) preformed film of high density polyethylene (HDPE) was )
laminated to the uncoated side of Coated Mat I using 0.6 1b/sq of linear low density
polyethylene extrudate as the adhesive.

25 EXAMPILEII

In the same manner as Example I, a 1.7 Ib/sq fiberglass mat was coated on both
sides with coating “C” of Table I. The total dry weight of coating applied was 16.4 Ib/sq.
(“Coated Mat IT").



i nperneabl e material to the coated substrate. Preferred adhesive§ ArEER 8%
whi ¢h are capable of hot filmextrusion, such as those selected fromthe
group consisting essentially of |ow density polyethyl ene, high density

pol yet hyl ene, pol yet hyl ene-vinyl acetate, pol ypropyl ene, polyvinylidene

chl oride, polyesgt I e red
adhesive is a h%toe%ogll{éeﬂ%r}fjﬁﬂ@re?a mHefﬁ gfe% %%?lgﬁﬂggmgat eglmggggt%ate.
The pref Orﬁﬁﬁn@étﬂﬁtth@sefcbhdrbbae(ﬁsﬂa bﬂCpattect MaEcusing 06 fiswd ofliveat bive Reresity
ranging froam0.5 ml. to 4 ml_. Preformed high density pol yet hyl ene,

pol ypr opy| Rgethienasxiidate 46 dieadhesive-ng nay be used, as may any ot her
preformed plastic film having water vapor i rrpermeabl e characteristics. The
t hi ckness of the filmis determ nedﬁ&ﬁ@@iﬂérm&abi lity requirenents of
the final application. The term "water vapor inpenneable material” as used
her ei n5by appl | Aantisum deig GﬁﬁOSriﬁein(OtSﬂmﬁl) tve lamiretddab thmsmcoaaﬂiskie)ofzer 0

g/ n2/ 24 hr ity regui re Rat her t er m neans
materi al s CE‘?P&?&]@I&{ Ivﬁ Qvg%%(ne\f’? “ﬁ%?’rtgaﬁml? tﬁ%‘&‘&ﬁ ?’@H’Mesas(ﬁl%m 0to5
g/ n2/ 24 hr y%g r vapor transm ssion values for various tested materials
are pr OVI dg EXAMPLE | A coating prepared wth the ingredients and

per cent ages descrl bed in conpositi ML@%{Tabl e | was used to coat a

fiberglass mat on one side. The mat actured by El k Corporation of

E d had a, b of 1,71 100 ft2 Th
werght “of coat ingragn Fob Yoo Toen (el Wik el hup pnd o885 Ve (2
m 1) poef arages Nl Hh@fhg'@'fgm/s%aﬁﬁhﬁéérmM&Isﬁ)/}n@?@tlﬂyﬂﬁ@%ktfﬂﬂt&e at % nated to

t he uncoated side of Coated using 0.6 sq of linear |ow density
)pol yet hyl eédBestye r udat e as the adhesive. EXAMPLE || In the same manner as
Exanpl e 1 a 1.7 Ib/sq flbergl ass neat was coated on both sides with
coati ng C' of Table I. 3 AEE: Jepceamyeappl i ed was 16. 4

| b/sq. ("Coated Mat I11"). 17 FEB 2004 A O. 002 i nch (2 ml) preforned film
of hi gh densi t yhe@toretimel isodis(dde¥piiipllywdmt described in ASTM E-96. About 30 grams

of water are placed in a Vapometer cup (Thwing-Albert, Philadelphia, PA). A diecut 3.00

15  inch diameter test specimen is placed in the flange at the top of the cup, the gasketed
flange cover is positioned over the specimen and the six machine screws are tightened
with a plier. The entire cup assembly is weighed on an analytical balance.

The Vapometer cup assembly is placed in a dessicator containing Drierite
(anhydrous calcium sulfate). After about seven days (the exact time is recorded), the
20  Vapometer cup assembly is removed from the dessicator and reweighed. The water
) vapor transmission rate (WVT) in grams per square meter per 24 hours (g/m%/24 br) is
calculated from the exposed area of test specimen, the loss in water weight from the cup

and the time.



| am nated to the second-«oated side of Coated Mat TI..using 0.6 1[]/ .558012[101i

|l i near | ow densi polyethylene extrudate as the adhesive. EXAMPLE | I1.

Al umi nuryo H§dd42640. 0003 inch (0.3 nmil), was lami nated to tdeg/uHaeemised si de
of Coated Mat | using 0.6 |b/sq. ofylinear | ow density polyethyl ene
extrudate as the adhesvie. EXAMPLE |V Al uminumfoil, 0.003 inch (0.3
mil), was laninated to the second- cod®&d-EkHde of Coated Mat Il using 0.6
| b/sq. of linear | ow density pol yethyl ene extrudate as the adhesive. \Water

Vapor Transm ssion Rate r Uﬁ&?d is essentially
that described in ASTM E%%%m%mgﬁ‘%@ﬁ%? are placed in a
Vaponeter cup (Thw ng- Al bert, Philadel phia, PA). A diecut 3.00 inch

di aneter test specinmen is placed in the flange Whtet WapéOPra@émiskiencup, the

gasketed flange coverchg.@PrIdutONESRYieR the specRaRNgARY2Ahe Six machi ne

screws are tightened With a plrer. € entire cup assenbly s wei ghed on.
an anal yti cal bal ance. The Mapo cup assenbly is d in a dessicator
containing Drierite (anhydﬁ\’(%sﬁg%?ii um sul fate). Aftgirﬂ;%out seven days

(the exact time is recordegd teté:]gl aponet er cup asse%?’y is-renoved from
t he dessicator and rewei ghed?? ter vapor transm oh rate (W/T) in

granms per square neter permﬁxho r? (g/nm2/24 1ir) is ca#cul ated fromthe
exposed area of test speci SARHE L] 0ss in water wei ghto' romthe cup and
the tinme. 7 FEB 200 WO 03/ 0Q4264 PCT(US02/20862 10 TABLE 1 WATER VAPOR
TRANSM SSI ON VALUES Wt er VapdPpls Bnsni ssi on 0.

Example III 43

Example IV 2.3

The water vapor impermezble metal foil material may be aluminum, copper, zinc
or any other metal that may be formed into a light weight pliable foil. The thickness of
5  the foils is preferably 0.5 mil or less. The water vapor impermeable metal foil(s) or
preformed plastic film(s) may be applied to both sides of a coated substrate by applying
" the material to one side as described above and then repeating the process on the other
side. In such cases, the metal foils covering the two sides of the coated substrate may be
the same or different. Similarly the same or different preformed plastic films may cover
10  the two coated sides of the substrate. Also a water vapor impermeable metal foil may be
applied on one side of the coated substrate and a water vapor impermeable plastic film
may be applied on the other side of the coated substrate. )
As noted above, the structural articles of the present invention are particularly
well suited for carpet installations on damp concrete. When the structural articles are
15  employed as such carpet underlayments, or interplies, it is believed that the coated
portion of the article absorbs water and water vapor, and the water vapor impermeable
material protects the carpet from staining.
Typical properties of the inventive carpet underlayments or interplies are provided

in Table 11T below:



Coated Product Designation Rate (g/nn2/24hr) Coated Mat | 394.9 1ChaktEd HBY
Il 383.5 Exanple 1 0.9 Exanple Il 0.9 Exanple Il 4.3 Exanple IV 2.3 The
wat er vapor inperneable netal foil naterial nay be al um num copper, zinc
or any other netal that rmay be forngd into a i ght weight pliable foil. The
thickness of the foils is preferably dA%l?E or | ess. The water vapor
| nperneabl e netal foil(s) or preforne astic film(s) may be applied to
both sides of a coated substrate by appl ying the naterial to one side as
descri bed above ag rzﬁ)? l?ﬁ t he proc s on the other side. In such
cases, the metal PoFif %lt} ﬁ%) e two sidgg of the coated substrate may
be the same or different. Si8f rIy the sar&?or different pr ef or med
plastic filns nayThWé@SSt(lﬁé)tV\o coated sideé2of the substrate. Also a water
vapor inperneable metal f(oith) may be applied-Udn one side of the coated
substrate and a whtazier Papsity (afpéitireabl e pl astilc film may be applied on the
other side of theTemdleSUefigthDate. As note@0above, the structural articles
of the present ingpntivaathjC® particularly uell suited for carpet
installations on ﬁgﬂ@ldggnperaﬁm When the stgggtural articles are enployed
as such car pet un )atyrrents interpliesyz44 is believed that the coated
portion of the ar o(f t&re 8f)§1$an fs?ionand wap vapor, and-the water vapor

e

i npernmeable nate car pet from stai ning. Typical properties
of the inventive %%3 %Fla i.nents or |V\§terplles are provided in Table
PYetr ﬁLE |

|11 below: 17 FElstu.re vapor {ransmission tggt%avssfélg prefgm?éd aclcgr/d}l?ootofAS 1\}19]3-%6 %%fnrgz) 942
Vapometer cups., Water was placed in the cups and Drierite in the dessicator for a 100%
5  to 0% gradient across the test specimen.

The preferred carpet underlayment configuration is to place the film or foil side
up. The coating on the other side absorbs moisture from the concrete, while the foil or
film provides an impervious moisture barrier on which the carpet may be placed.

Seaming the underlayment may be achieved using adhesive or a waterproof tape.

10  Overlapping the underlayment layers is not recommended because the 42-44 mil
thickness of each layer may result in an uneven surface which could allow moisture vapor
transmission.

Structural articles of the present invention covered with water vapor impermeable
metal foils may also serve as radiant energy barriers. Possible uses include applying the

15  radiant barrier to a roof (with the foil side up) for utilization under roofing shingles and
applying the radiant barrier in the attic of a dwelling with the foil side of the structural
article placed up against the rafter. Because the coating on one side of the radiant barrier
structural article protects the foil film, thinner and therefore less expensive foil_ﬁlm may
be used to provide radiant barriers in a number of applications. For instance, the

20  structural article of the applicants’ invention can be cut into strips and wrapped around
hot pipes in e.g., oil fields, industrial facilities and buildings. If the foil is placed against
the pipe, it is protected by the tough, durable coating on the other side of the substrate

and heat is radiated back into the pipe thus reducing energy costs.



Thi ckness (nil)42 (mm) 107 Frazier Porosity (cfmft2)<1.0 Tensi|d. 564
NVBO (I b/ 1" wdth) CD44. El nendorf Tear 1\/1D638 (gram CD1374 Moisture
Vapor Twan@miosxiion0. 19 (1 b/ 1000 ft2/24 hr) Water Shower fepuUsez/sddour sPass
Moi st ure vapor transm ssion tests were preformed according to ASTM E- 96
usi ng Vaponeter cups. g}a pl aced .in the cups.,and Drierite i the

dessicator for &4 rtlgle@o @PQ&?SEthn‘éeé't“8§§°Y?¥%dt’V tVaRpEITERCE
f d |
prererre PElilsHh %S s eﬁé‘ﬁs ﬂyher o d%{ gigﬁgét&gt%n%ﬁc%é Ftﬁ e libdsm@had 0'

side up. e coatl noi sture fromthe concrete,
whil e the cfmt’ommOnsfmtlmamﬂmardjﬁs uagin eifies pamtmn pmicdd arrdesifndlar ¢omustroctiondsi ch

the carpet nmay be pl aced. am ng. t he und nt nma chi eyed usi ng
adhesi ve oﬁ"lﬁe%f‘eﬁ‘ﬁ? 1’6"&’ 7 stangpgds, 455?%4%@%*%59?@%“1% Brs is not
' ecomndeg freay Cou? dﬁf'?dﬂléve atﬂagtﬁtfﬂg@%datt 1RG0 2 AR andRYar €SuUl t in an

uneven sur ace ow nol sture” vapor transm ssion. Structural
articles 0d1sat11bmngrbesmtm office phrttiongauels eﬂrhmharﬂbmdmay\/t&pot/ﬁ’ p&Bitkatl e

netal foils al so ,serve as radi a ener er Possi.bl e uses
i ncl ude adﬁﬁvﬁiaomaeslte&é [ PAPET btebs eldg%atl& {Wﬁlﬁtwerrset GETIRF £ or

I h
utilizati ;}H O%:Ef'?&ach&? dtﬁghﬁ%?o. | L%@@fa@l%@hr)éé &gwEI'PﬁmS aﬁ%’f@neﬁ%&h Qf in the

attic of 1de o e structur article placed up
agai nst t hmils af saews. BRrefaratdys the atwdd isdgnimatedrie tiei hedbwfard bgeweﬂdtnawn barrier.

strucéﬁral artlcl rotects the foil f||¥m .thi ner angth re.l ess
expendPve lppnat Ph forfmiayes beradics arseyliing tnnsts drm and ey Lt e Bakfihber  of
appl i cations. EQdid1t1&§atll§'nﬂ1% stﬂl&ﬁra?ttaﬁiéﬂféslUf%e ﬁ%ﬁtﬁ:ln‘%n%f bd ﬁ&d?&@%lhﬁ@d‘l‘&

invention can be cut into strips and apped around pes Ine.g., oil
fields, i redststhin fafl fleahygicnickartagg ibid.g. dhfn@sry Ilnﬂutttt}eatftbfr poinsofrhwaeidk agai nst
collection.

It should be understood that the above examples are illustrative and that
15  compositions other than those described above can be used while utilizing the principles

underlying the present invention.



the pipe, it is protected by the tough, durable coating on the biln&EBs 2D
of the substrate and heat is radiated back into the pipe thus reducing
energy costs. WD 03/004264 7. FEB 2004 PC. T/11S02; 20862 12 The
structural articles of the present invention covered with vapor inperneable
netal foils may al so serve as flane amd heat dissipating barriers. Possible
uses include conbinations with hardboard for use in office partition

panel syanglasinm | ar constructions to nmeet product flammbility standards.
In such enbodi nents, the article may be attached to the hardboard to

achi eve a resy|tia é?fi&grbg)h#@%%r%ggsfré%ﬁ%@ﬂggna ic Fgg i pating barrier

in office partition pane oar 6 3/8" hot-

pressed co sit 0 d, paper_fibers and phenol-formal dehyde.resin.
The articl gBPna)f%@géda\tgﬁa(grﬁig'qegV@ﬁea ﬁ&?ﬁ%%‘r@eﬁ%‘“ Iyéﬁ%é@fn O wel |
known fasteners sych as nails or screws. Preferably, the article is

| ami nat ed (SR "ﬁ(‘ﬂ'rﬁﬁbﬁf"'ﬂl BRI copsistineseantigly idnd tfilenmajeeal 88d R oduce a
resulting |lam nate flame and heat dissipating barrier. Additionally, the
structural bindercmaderisl angk wherein said bingepanatedal donde|thei fillerymatesial cost
thin foil filmhygienic barriers in, e.g. the dairy industry at the point

of raw m | kogetbbl entd ém.thet selbsirdtd dmed wikrest saidl chating htoesb ook el es
are illustrative and that conpositions other than those descri bed above can
be used whith®ughiddid bngstidie; and nci pl es  underlying the present invention. 7
FEB 2004 13 We claim 1. A structural article conprising a substrate having

an ioni ¢ e 0e.colBled BA! B Othe? Wius \iith A Wit FARKT RtheiaBR: poaf 1ally

the sanme ionic charge wherein sald coating consists éssentl
I)iolnljgr . gt ﬁ)bﬁléirsﬂ'@?g}ppgﬁirm%relé@é& o R Gr IS cEhstiRy B PAdPfoillBL e ' 2!
preformed plastic films;
wherein said material is attached to said coated substrate with an adhesive.
2. A structural article comprising a substrate having an ionic charge coated on
both sides with a coating having essentially the same ionic charge wherein said
coating .consists essentially of a filler material and a binder material and wherein
said binder material bonds the filler material together and to the substrate and
wherein said coating does not bleed through said substrate;
wherein one side of said coated substrate is covered with rial selected from
the group consisting of metal foils and preformed plastic films; and
wherein said material is attached to said coated substrate with an adhesive.
3. A structural article according to claim 2, wherein one side of said coated
substrate is covered with a metal foil water vapor barrier material and the other side
of said coated substrate is covered with a preformed plastic film water vapor

impermeable material; and wherein both water vapor impermeable materials are

attached to said coated substrate with an adhesive.



together and to the substrate and wherein said coating does not Wl pefER 2004
t hrough said substrate; and (b) covered on the other side with a water
vapor inpernmeable coating conprising a material selected fromthe group
consisting of netal foils and preforned plastic filns; wherein said
material is attached to said coated sabstrate wth an adhesive. 2. A
structural article conprising a substrate having an ionic charge coated on

both si.des Avstiucturabattiong deawidhyy €6 i @l Wherbin §@tﬁEané§lcﬁ tﬁbaéc%ew‘efe' n
said coating consists essentially of a filler material and a bind er

mat er igyhsBak WeT ShatedSHtH B AEEA| fmlt & vg 8ASm gaﬁnééﬁng%af@ﬁaqr

together and to the substrate and wherein at1 ng does not Ieed

t hrou e

cover anGRFeaATAEE po e SRR 5 e@%@f‘%ﬁ% o8 RS RgAE anc
preforrr&J @@%ﬁtlc films; and wherein sald material is attached to said
coat edV'SL® P&V th an adhesive. 3. A structural article accordi ng to
claim?2, wherein one side of said coated substrate is covered with a netal

foi | eater ASHYFIUSEL Article ageeiding te ¢Rirha, wheseinsheth sides ofitte enated

substrate is covered with a preforned plastic filmwater vapor inperneable
mat er isdbstratedaneheaaied witht & praformed afasticifirp evateabapormiaiperinghbleanaterid t ached
to said coated substrate with an adhesive. 17FEB2004 14 4. A structural

arti clamdaeheralin ngpiti owateni vaphr isreicabliwiniatetides eftathed GoadA@ comdt rat e
are coated wwth a nmetal foil water vapor inperneable material and wherein

sai d wabefraieapith ahipiceRabl e material is attached to said coated substrate
wi th an adhesive. 5. A structural article according to claim2, wherein

both g des jofi i &6 ARiG4 ﬁ&%&maﬁﬁ& co24 ofl b Ly e@f%@ggﬁggggiﬁ“c

fil mwater vapor | npernea erra wherein's

;gﬁ:;ggg% & chE il ![he drgust Egﬁsqgtgng} OofS ow &enqstlt?/dpoﬁ/eﬁ'ns ene hl\Mh denS|ty

polyethylene, polyethylene-vinyl acetate, polypropylene, polyvinylidene chloride,
nylon, polyester and mixtures thereof.

7. A structural article according to claim 6, wherein said coating is from 84% to
96% filler selected from the group consisting of fly ash, charged calcium carbonate,
ceramic microspheres and mixtures thereof and from 16% to 4% acrylic latex binder
material.

8. A structural article according to claim 7, wherein said coating further includes
SBR rubber.

9. A structural article according to claim 8, wherein said acrylic latex binder and
said rubber are cross linked.

10. A structural article according to claim 9, wherein said substrate consists
essentially of glass fibers bonded together by a mixture of from 99% to 75% urea

formaldehyde and from 1% to 25% acrylic latex.



A structural article according to claims 1, 2, 3, 4 or 5 wherei n{shiEFR 2004
adhesive is selected fromthe group consisting of |ow density polyethyl ene,
hi gh density pol yethyl ene, polyethylene-vinyl acetate, polypropyl ene,

pol yvi nyl i dene chl oride, nylon, polyester and m xtures thereof. 7. A
structural article according to claim6, wherein said coating is from 84%
to 96%filler selected fromthe group consisting of fly ash, charged

cal ci urh. cardiatctural @eticlal acourdingsitheiah® enehaieln usae Arieleerf aabghpetom 16%
to 4% acrylic latex binder material. A structural article according to

cl ai myhdenhgieng said coating further includes SBR rubber. A structura
article according to claim8, wherein said acrylic |atex binder and said
rubberyzar e r. Lin : ' ol im 9,
wher ol 5 sai'd Sapuy P o RFle, Booint IWEITS, i SARCAREE Makdufedls”
toget?&& @*ﬂﬁ m xture of from99%to 75% urea formal dehyde and from1%to
25% ac yq C 'atex. 1 7 FEB 2004 15 11. A structural article according to
claim6 wherein said article is a carpet wunderlaynent. 12. A structural
article according to claim6 wherein said article is attached to

har dboar d.



