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STRUCTURAL ARTI CLE SPECI FI CATI ON ;. FIELD OF THE | NVENTI ON Thi s inventi
rel ates moe/hwss reflective coated structural article 5 ®8€&fUsh1/51209 f or
exanpl e, commercial roofing applications conprising a heat reflective
conponent and a coated structural article conponent which conprises a
substrate having an ionic charge coated with a coating havj mmml |y
the sane ionic charge. The heat reflective coated struct urummmmm t he
present invention is useful for reducing cooling costs when usedy,as a final
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»industrial buildings usually consists of a roof deck covered by a | ayer of

insulation followed by a water proof nenbrane and an exterior surface. Mny
comrerci al buil dings have flat roofSSEGHBYCABIOMi ch a commercial roof er
commonly applies roll roofing in large single sheets. Asphalt is generally
applied to the surface of the roof and the roll roofing is then applied on
top of the asphalt. Al ternativemrpideTHY INVERQTIONg nay have a | ayer of
asphalt on one surface which is heated to apply the roll roofing to the
roof . There are many prlobinyestionmetdtasitng heatdefectiviolcoathe atruttnmahadtiele 20
associ ated with conventiopal comer.ci roohkn because, t he roof absorbs
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the solar enerqy that falls on them Roofs having dark 25 roofing

material s, wHedisatisfective capisd sBucksrabagicle ofdhe prgsant inyeption saiselpl faray become

e oot s € e adithg 808w Bed 1R e Bl SMYoBERE SUALRTAROMa |,

materials (e. can becone
02/. 16559 2 commercial roofing system.

BACKGROUND OF THE INVENTION
Conventional roofing for commercial and industrial buildings usually
consists of a roof deck covered by a layer of insulation followed by a water proof
membrane and an exterior surface. Many commercial buildings have flat roofs upon
15 which a commercial roofer commonly applies roll roofing in large single sheets.
Asphalt is generally applied to the surface of the roof and the roll roofing is then
applied on top of the asphalt. Alternatively, the roll roofing may have a layer of
asphalt on one surface which is heated to apply the roll roofing to the roof.
There are many problems involving undesirable heat transfer
20 associated with conventional commercial roofing because the roof absorbs solar
energy from the sun. As a result, the roof becomes very hot during the day, causing
higher interior temperatures and resulting in higher cooling costs. Typical roofing
materials such as mineral cap sheets, modified bitumen, asphalt, and gravel can
absorb more than 70 percent of the solar energy that falls on them. Roofs having dark
25 roofing materials, which tend to absorb more of the sun’s solar energy, may become

as hot as 88° C (190° F) on a sunny day. Even lighter colored roofing materials (e.g.
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white or green) can become as hot as 79° C (175° F).
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PCT/ US01/ 51209 Certain insulation materials and constructi ons have been

di sclosed in the past to reduce cooling costs, including using a liquid
medi um | ®e@bdBehsem a buil ding structure which can be cool ed#CTABON5R289 a wat er
j acketed enclosure. See U.S. Patent Nos. 3,450,192 and 3,563, 305 of Hay.
U.S. Patent Nos. 3,994,278 and 4,082, 080,0f Pittinger disclose heating and
cooling systens which utilize an energy Source and a fluid body as a

storage nedium The fluyid.body, i.s distributed qver. the rqof qf bui | di ng
and incl udes nechani sr{ge’?%?lqsélé P%fnfaﬁe a"lllsrféldtcgﬁf) cgl_f”ﬁ? av\ﬁnﬁ)_[eﬁfﬁlsfﬁ’ée&éﬁcl osed
structure. |tHeb&@&?reﬁﬁ&eé‘ooﬁixg%&&&,%udiﬁghbiﬁg@lﬁgﬁlﬂim@&uﬁf fob&b@BRY¥ cannot be
obt ai ned and an external source is needed to obtain the cooling, which
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as those disclosed in U S. Patent 4,623,390 of Dehnonico, netal pignent
pai nt s, 1@nd additainapeagtent pastes such as those disclosed in U S. Patent No.

5,993,523 of Keener et _al. B ing.the roof | ess absorptiye of the sun's

heat rays, signifi cantog%m%ﬁfﬁgg%rrrggr“%‘fw B Easis Bgnalaﬁwl’a?g fn addition,
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Depart ment oihiche¢dyice (HCmount vésalargmergyettiattil ebsonsaddy the asdfe Refleoef

Products Program which is ained at reducing cooling costs by usi.ng cool
roofing prodiReliags eaaetletmyich/ofiile ncy hpst wys and eanded (o reduceddyterior 2000.
The EPA.and it he. i ' ' f

using r o1 ect i mEtuE AP soling R R Bhder Ol RER bR,
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reflectance greater than or equal to 0.5 three years after installation
under n@6nal insulating paints. sugts asiithoschdisclesedipUeS. Ratent #1623 3P0 of Relheied, may be

than - 101 HERELpIERHE PRAFCAFA| bEgentists Shel +-hos fiteloned if LS mento, '
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0.15 three years after 1nstallation er  normal conditions. 10 The sol ar
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coating that is applied toit.
30  are advocating their use. The Energy Star® label can be used on reflective roof

products that meet the EPA’s specifications for solar reflectance and reliability to help



Such coarse roofing products require the use of significant amounts of
reflective coating, which can be costly. Furthernore, conventional
commer ci aVoppaedsseg general |y uses ot her conmponents such a®CRABOYSQIASS
mats, granules and finishes which add to the material and installation
costs. Furthernore, conventional 25 commgrcial roofs require that the
coating be applied after the roof is installed, which al so increases

installation_costs, . t her e..i s need_f n Si,ern  nor t
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commercial roofing material which conprises a reflective 30 coating on its
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commercial roofin terials. WO 02/..1G 50 4 SU RY. OF,_THE | NVENTI ON
CT! USO1L 1 2 0 S BG4Iy BN RO 9 Dofres YRR B BPLPPabg el e
structural %hh&ll' SonAR1OAE.! Ak Bfotfle gﬁ@iﬁ@ﬂér%fgﬁigg?%?{e}faﬂ%s@d GPRfoEd.

structural article conponent ichc rises aving an 1onic
char ge coat ggoductdfonsteentiope rdofi@utfacesedtieanilopd grgatehthas 2Nk incindsy thahar ge.
The coating of the coated structural article conponent consists essentially
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may be sel echaditibh@m the follow ng nonlimting exanples: elastoneric
coatings, alumnum 10 fiber coatings, acrylic and pol yurethane coating
syst enslGuch as Ml e- Hhtesolar rgfléctanae df polfing praduaissan varyi drgmatycalyndTor
avail able from

Better Roofing Md_Atl anti | nc Jacksonvil | e, rt.h
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heat reflective co structur article of the present 1 nvention can 15
be i ncor por &8eechitpt/feerddblgow¢coirabi/asshimgl.litined visioal Octgbersit7e 20@0. sSThasodarhi eve
energy efficient cool roofing materials. Furthernore, the heat reflective
coated st r udeflegancsgof spwoathds 1gpERBMEmbEARS A§ MORNEPYoni nat es the need for

ot her p{é)duc,\th ) %%%ﬁg%n@?%o@m&ﬁ@%g l’f‘tﬁpa\ﬂgte%;@nﬁébgriﬁ ?dé@)gfﬁyeoi cally

used i n"commer f‘aii#ﬁ]r oofin erials, S reducin e cos

manuf act ur i nglarpefldcrmicabl hévg Bahegdloaifitedgteehise19a! See The 20 commer ci al
roofing materials which incorporate the heat reflective coated structural

articles of hp:/fandEdiBL gowkiopbroodinestal ddmimetal> Witerl Sctoher?’s 8A0@nt i onal
comer cial oot ing mat VA ARLodRR T ACTHEG U HN RS need 1 or
post - i nst al | ffchRenRPthe €8dtio? spdllikg ool stfingab b6 bh ¥8ué: OUBRRABHbnANd t hey
reduce the anount of heat reflective conponent 25 necessary, both of which
reduce 20e ocwstmertial tdl roofihg i fiemt wwaisaland DETAIspBTOBERCRIaPiE applied to it.
Such coarse roofing products require the use of significant amounts of reflective
coating, which can be costly. Furthermore, conventional commercial roofing
generally uses other components such as heavy glass mats, granules and finishes
which add to the material and installation costs. Furthermore, conventional
25  commercial roofs require that the coating be applied after the roof is installed, which
also increases installation costs.
Thus, there is a need for an easier, more cost efficient means to apply
an energy-efficient reflective surface to commercial roofs. In particular, there is a
need for pre-manufactured commercial roofing material which comprises a reflective

30  coating on its surface and is less costly to manufacture and install than conventional

commercial roofing materials.



The applicants have discovered that a cost-efficient heat reflective coated
structural article for use in commercial roofing materials can be nmade by
conbi ni na@okie@so ref | ecti ve conponent with a coated strucPCGTAISOHFEDT] e
conponent . WO 02/ dG50 5 PCT/USA /51209 The coated structural article
conponent conprises a substrate having ap lonic charge coated with a
coating having essentially the sane ionic charge. The coating of the coated
structural article conponent consists essentially of a filler material and
a binder material. For exanple, United Sates Patent No. 5,965,257, which is
i ncorporated herein by refer gingvACeOrEsuENRVENTRYAL | Ng the substrate
with a coating having essentially € sane ironic charge, a zero bl eed

t hrough product is madéhepiredent myventipngrbyidesshent peflecting caxdedstheniral t he
coating. By praoducing .a coating having essentjally the sang i.onic charge as
the subst r atdgticlg compisipg a bgatirpestiys comperant @ 90%6%%&&8&%% ng a | ow
bi nder cont | <Al '- I £ : . rate.of the
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mat eri als capaking egdenviblly tHeanhe Aghib chHrgé. ETREEAIHE ©F ttelhted Strfttass afticker s,
pol yester fibers, cellulosic fibers, asbestos, steel fibers, alumna
fibers, cer aempoh¢ispssistsgssentigllyndrasiilleymaserial end p bindst magasial whersirsthe bor on

fibers, carhon, fibers,.jute, fi.hers | yolefin . fihers ql ys ene fibers,
neryl e 11 bter g bbisine BORS Buchd HeefH Poin PE SusBRadid WhiERbe ohos
pol yani de fidgfisy dRRlnbebleyd abeth th Bshated THEIRAUCASHRRLRRbnA G, Y

I ncl ude bi conponent or nulticonponent fibers. The filler enployed’in the
coati ng of tsekcteddtonthetfollowingalonimifing exaopigso retastomaric dvatingsaabnfindthy ash,
class C fly ash or, m xtures thereof, Preferably, the filler class F fly

ash whelQi n fssgedingsoackylicaad pelyussthangcopting sysfemssush aaMrHﬂﬂ'ﬁq ardlg e, sSuch

a fly ash, | | i fr.. Kennesaw,
Georgia. A @?ﬁ@ﬁ%ﬁ%@ Atoﬁ{e}ég %Sfég?s %@%g%@@aee?%dg %%dc‘g?%%ﬁa ée<' or
ceram ¢ m cr(@sdkbeivile, NUrtheCltbhnd), @rarhicycoatifigsaidulatihg paifits; Aickud pidntent or  a

bl end of fly ash, calciumcarbonate, ceram c nicrospheres and dolomte. The
t abl e bel ow nmstss:imetsl pigmeplpaintptcglsmg dyssnecolored enatingsisnd alunginuemdiakes

cal cium carbonate, fly_.ash and ceram | cr.ospheres ich y be..utilized
as the filler conponenThqslhea?FFgle tb‘éetﬁoﬁ%fi%m%ﬁ}&g%%%mg pref%‘é?ngoﬁ Rrylic
Latex3. By Ashificrpbiaga iModons iRttt Rl oling Mhatélifild &h2H8 energy-

efficient cool roofing materials. Furthermore, the heat reflective coated structural

article of the present invention eliminates the need for other products, such as glass
mats, granules and other finishes typically used in commercial roofing materials, thus
reducing the costs of manufacturing and installing the roofing materials. The

20  commercial roofing materials which incorporate the heat reflective coated structural
articles of the present invention are easier to handle than conventional commercial
roofing materials and may be lighter in weight than other commercial roofing
materials. In addition, they eliminate the need for post-installation application of the
heat reflective component and they reduce the amount of heat reflective component

25  necessary, both of which reduce the cost of the roofing material.

DETAILED DESCRIPTION
The applicants have discovered that a cost-efficient heat reflective
coated structural article for use in commercial roofing materials can be made by

combining a heat reflective component with a coated structural article component.



TABLE

| ABCDEF18. 925. 937. 3325. 924. 924. 96. 06. 06. 426. 06. 06. 075. 034. 0---- - - 40.0------
20.0----- WOA2/Q6550 - - - - - - - - - 40. 020.0------------ 56.1428. 029.FCIWOV/5120910. 10. 1
0.10. 110094009400%4.0094.00%4.00% The m crospheres may be a 50/50 rati o of
3Ms W1012 m crospheres and 3Ms snal | erg di aneter G200 m crospheres.

Al t hough the table shows possi bl e conbi nati ons of cal ci um car bonate, fly
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coating of té&t&%ﬁﬁdcsﬁt i essentinfly ﬁmecéafﬁéqaﬁetch&?ep‘i‘ﬁp%ﬁﬁ’l g thiSi Ng a
bi nder material such as a high perfornance heat-reactive acrylic |atex

‘pol ymer to bavtedistrmcturdllagicleradeporehtcdmsiyty dssentialiyl of a fiblenthatenial dridd er to the
substrate. Such a bi nc{e mat eri al |sdg/car 267 acr I|c | at ex pol ymer

suppl i ed by nger regfgiazl; &ior @S‘I‘Pb‘élﬁ’)p’é‘e &peh akend Noog 52I59 VhicBd i eved,
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may be usef preparing’the codtl ng. i nder er| al s 1 ncl ude

butyl rubberhdviigessertBRylthé Same idfizhaie, 4 gérebleenolusouglwfodabtc@ Afide &hilesi oN,
SBS | atex, water based pol yuret hane enul sions_and el astoners, vinyl

chloride copeingenly twainajel ingiedisptsris thaepating vamdmaa@@tmsb@mger s. In a
referred enbodi t he coat of the,co ted st arti.cle 25

P omponent SR s S48 R aties NRpRERbr 1 e Hibugibototndie. | o
that coatingye eﬁ%lmir%aY1owlﬁHa§%&ﬁ{eﬁta%ﬁ°ﬁobeﬁsa&itgmodmafsbe filler and the

remai nder may be the acrylic |latex binder. The fil may be approxi mately
50% f | y1@sh and 50% callbé oatebsibsinait ef thittveatedistrhctata arteje comgumesemapbeit 15%

by weight of the. struct raI article. d i bers may, .c rise

appr oxi mat el §y194 xabiff ‘gﬁ‘im@?t ne%w%em@fwém@%&@aﬁ%me@wwm
conpri se abo I i /- 16550
7 PCT/ USOL/ 5%%%%% a’é‘yﬁie%%*e{ ﬁérs Hurds f“ass ?‘s?gn%%? i fo%‘é’b%\ﬁc%w%
{preferably Ss8micofitetsnylon fikesrgy Igi’ap\hite fibkmy mbloﬁﬁexsj dofordfibers) Batb¥ntiibertd %

(preferably 2% to 6% by wei g?t standard _acrylic |atex. The substrate of
t he coat ed sxuﬁmﬁbexs,amolml@ﬁ%ﬁ re.ciphystaste Hbgrs ,tﬂérsd@aﬁhs@ phgyolépm%mgp ng,

di .k h
e nat 16 AR G5esE SR ana gt Btk opish AR BRI B ac o by
chem cal bongiiifires MRGEGWIssh a9 R i @n&h&rmmebﬁ@ahaﬂ fibMRC hani cal

bondi ng may be achi eved by force feeding the coating onto the substrate
with a knife. The coat a“éieflﬂlcucmnlpatd Brthe Gbaimgcnfﬁmmedrﬁmgtmai agidor dance

with this 10 invention may any s referaﬁE}( Eﬁt}aé @!Ses
are planar i fPEpRYGE m?ﬁga§ F?litaé jda ggﬁ%&‘&b PSS Hstent: g Fa
dependi ng ongjifss 'cmsﬁpctgdasﬂwmeté;ﬁbomo 0A9¢lhy inelpht thhetfﬂeasﬁ(i’@t ed structural

article conponent may bé coated with a water repellent "material. Exanples
of such 26at ealumipesilicatrs. Stacherfiyaish, kmmﬂrmmbaAl@sdr&&i%R 133ﬁﬂpc¢mb3a1&§} Itﬁm&tnes
avai l abl e from_the Aural ux, Corporation _of_Mantic, nnecticu

Sequapel avan B Hmesay JHpatgiy 1 Vel P@(ﬁl%%}’lbﬁf’ gedicalefuam car tﬁor
Car ol
rolina. po yoﬁezhic% {e@a&r e il - (f sﬁ%d cgichml? Th5h R0 o ﬂlédgg

enuIS|ons, sions, sur s an anes as wel her
simlar perf esytalgiup edbieate, Tantt ﬁ@crbq)lmwstaabldelmteer repel lent materials.
Further, structural article conponents nmade in accordance with the
The table below provides, in percentages, some of the combinations of
25  calcium carbonate, fly ash and ceramic microspheres which may be utilized as the

filler component in the coating:



20 invention may be coated with an al gaeci de such as zinc powder, copper
oxi de powder or the herbicides Atrazine available frome.g. R belin
| ndust ri &0 oz/4d36wr on avail able frome.g. Ain CorporationpCausansizbungal
material such as Mcro-Chek 11P, an antibacterial material such as
M cro-Chek 11-S-160, a surface friction agenE such as Byk-375, a flane
retardant material such as ATH (alum numtrihydrate) available from25 e.qg.
Akzo Chemicals and antinony oxi de avail abﬁ%]#ag] e.g. Laurel Industries
andl or a coloring dye such as T-1133A and i xi de red pignents, and
ot her products which can inpart gagspecigfic gurfage fumggctiogs. The M cro- Chek
products are available fromthe FerroCorporation of Walton Hills, Ohio.
.Byk-375 may be obtained from Vatker % 1icéhe C&fporé&tion%f Adrian, Mch.
and T-1133A i d by Abco Ent ri I 3 f lbegan.g Mch. r WO
02/ 6s50 8 P&m%lllmzog The adz?'?i o%g'? cng{‘)’? ngg'gof ',%'g. g.azg'v?/at er repellent
materi aly apt Aewlgdlatewt eri al, a0 i baeberi g42mab@ri abo et 6.0 nmay be applied
to one or both sides of structural articles otherwi se having filler/binder
coatings on3ofl #sh both sides off58 sdBdtrate: MB0 exanpl €0.0struct ural
articles co I siNg substrates coate n one or bot id wWth 5

Advtes bt 480 oo Ok D03 20

filler/bind on one side wrh &°fafer repel | ent
conposi ti ons aplcBphdies Ot her side w th_ansgngi bget engal aggnt. The
substrate may be a nonwoven fiberglass mat which is desirable because it is
| i ght in webghefoamdrer gl ass mat §.1are @llso Pdef efrled &3 sulbdtrates because

of their fire resistant nature, ir Si nce 1o npjsture damage, their
excel | eLQ 10 di nensi onal st abi | & 2 = lﬁ@ éﬁ%@ceﬁ&-@ 2w th
tenperature changes, their resistance to rot and decay, their ability to

accept  or aph¢ nfGBLMAR fBFLd £15h/50 EfC s WHYES ﬁ?dro@?xgxgg%% Brs o

Nonl i m ti ng exanp ect1ve conponents 1n

coati ngs, abrasllérdiarhétbeG20®niicrospheiesdAlthoaginthc tatslo siowigsossibler donibinaiods 15
pol yur et hane coating systens, insulating paints such as those disclosed in

U.S. Pat ent oficaasnamebasmteply gethandcergraicapicpsgherss injhe Atler comnozeninighent

t h . th i d i ..S,.. Pat K t
B ot o 1 RRRS 1€ el 4. 38 ) fompnacon e ifise M iy BE BlovES ™" ©
reflectiye coated strupebaingdfithetsutd stiudRirflla@HE8 EornpiRt isiiRefddsd by

using a binder material such as a high performance 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
20 copolymer or branched polymer may be useful in preparing the coating. Possible
binder materials include butyl rubber latex, SBR latex, neoprene latex, polyvinyl
alcohol emulsion, SBS latex, water based polyurethane emulsions and elastomers,
vinyl chloride copolymers, nitrile rubbers and polyvinyl acetate copolymers.
In a preferred embodiment, the coating of the coated structural article
25  component may comprise nearly 85% by weight of the structural article. In that
coating, approximately from 84% to 96% by weight may be filler and the remainder
may be the acrylic latex binder. The filler may be approximately 50% fly ash and 50%
calcium carbonate. The substrate may comprise about 15% by weight of the structural
article. Glass fibers may comprise approximately 12% by weight of the article and a
30 binder material may comprise about 3% by weight of the article. The binder which



20 a solar reflectance, as defined by the ASTM St andards of from about 65
to about 100. In a preferred enbodi nent of the present invention, the heat
reflecti weoopadssw structural article has sol ar refl ectancecofushr/sndabout 70
to about 86. |In another enbodi ment, the heat reflective coated str.uctural
article has a visible reflectance of from about 65 to about 100. |In another
preferred enbodi nent, the heat reflective coated structural 25 article has
a visible reflectance of fr about.7Q to u . L.n th es

i nventi on, %}dﬁ&oge@?qrélbe[@ﬁ%gégegs ey Pﬁg‘&%%%ﬁ%%ﬁ'ig@fefﬂﬁblﬁi‘%ﬂ 9243}?)&9' sol ar

energy. Oney p&ga ?én&%éﬁzgé 5}{@50&”% wim e(gﬁklrggg, Q%ﬁeé%yw %ggﬁ he use of

spectrophotonetri c nmeasurefrents wth an integrating sphere’ to erm ne the
.-ref | ect ancestandasdhadrytc iatex: ent wavel engt h. The average reflectance is
determ ned by an 30 averagi ng process using a _standard sol ar spectrum The

spectral range for sollB¢ sEslpigplithe epatpdisgruotim afiche,errrpanent may be geatehd | s

docurented b SRR SRR E st OGRAR P R eipae o
invention, tahfination/H¥aEpresiing CTRCHLIhE nid§ beREdabtotthe suttirhieby@flemicatt i on of

t he vi sual gart of the solar spectrum wavel engths 400 to 700 nanoneters.

The vi si bl ebeniing, siechinical boading pad/or thermaldwnding. Medhgnialihoadingimay e ol et or
infrared portion.of the salar, spectrum Preferably, .t heat reflective
conponent rr%%’t‘%vefiﬁcX E@ﬁg'fge%%té}?rcgmgt@t% SHE?H%C ‘P’Hﬁ aIJ:‘H&%gy_ Star |abel. EPA
conpl i ant heat refl ecirhy g, 4QIRARARSartifle bBABondi naAb tn ARbrdahbd &8H thie-
SyntecTM and Versi coTM (Carli1sle Syntec, IncC Carlisle, PA); CXP CecoTM

CLP CecdTM inVeRidiemai b afiahy\HRyEChuiqsFafetabiys sudvarticies are$jatae ibshafal Thebus,

M); Hypal on -CrownTM Rapi d, Roof HVIM and Benchnmar kTM (Conk|lin 10 Co.,
Inc. Shakoﬂg’gg g co ong sigg o ERA %mngssﬁzt@mmeﬁfﬁmcew-coa

| ndustries, Inc., Po . : - h&aen f Syst ens,

Ontari o, Canada); Cer%?ﬁﬁgbogg ﬁ%&%gﬁ?de%@gﬁ%ﬁé o? %aﬁgﬁicg{l}gd Pol yur ea

EERS | nt er ngfithanadtdMep ElRMEniakiral. IBxahielof shétcwater fepalieid hihteRROHbludEr aguar d

SOOTM  Er akot eTM Erat hane 300TM and Per mawel d 48nﬂTm'El asotneri c Roofing
1

Syst ems, 15Aurdpst 330K Auvnapel 381 availabletfrom ths Analyx Gappratipn Bf Yanid, TM and Fl ex

M-/ R PVC_\Wi.t e nbr a Fl ex Ropf | Swst e Mor.gant o PA., 502 RCW
Fl ast o- Kt o CoRRASHERLARp Segpaeb «(aply Thar S Eh G G Rh nn ShbhestFe i - R
(Kar nak Cor ggxltdReinaCitas KelidVeuVii ek ¥iruldehsy bil emiltidiR, &NBsREmMItiess, San
Jose, California); AcryShieldTM A400, AcryShi el dTM A500, AcryShi el dT™M A550,

’é;’ Ir y fhi el d)prlaetaﬁn(emxlsiiom&élsm‘Z@ly@md aﬁllgaescasgg@lr a;sm‘;km,sirm'éfmspe'rfffcom)i,ngsy
ifornia); Stevens EP, Stevens a . { Stevens Roofing st ens,
Hol yoke, NBB@&‘F\‘&%WE c’,‘_"i/@‘étlaﬁ rwaggf'&ﬁg‘%lgﬁéﬁ’ﬁ%ﬁfsp e, and \\eather Barrier
1655 Wite (VWeather Bggy &f,s@d@.ﬁﬂ arW@l@'ézlo#@gﬁ] %igaggimardaﬂ&%@%ﬁ“ g

refl ective coating nay al so be selecte ol I owm ng non

exanpl e20 Lidvieghtidivina 6k EaHt withiang]gasende daclsasyzine povder, coppercbx@de powder

pol yur et hane Mil e- Hi de roof coating systens. (Better Roofing Md Atlantic,
Inc., Jacks8hiicihepicides Aazing ayailas] ,ﬁ%PM&E@BfI@qum@F &Opﬁﬁﬁm‘? ve

Systens, L. h'oﬁ enéF(?:g‘t’ F\Qﬁ{)o&%lfoglgff%@%nglgig?r_xﬁéﬁﬂﬁsﬂéﬂ‘asfﬂdﬁ%-@ﬂefc‘i‘i’fn oating #726

(Mal ar key ROO
antibacterial 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
25 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

FerroCorporation of Walton Hills, Ohio. Byk-375 may be obtained from Wacker

Silicone Corporation of Adrian, Mich. and T-1133A is sold by Abco Enterprises Inc.
30 of Allegan, Mich.



The applicants' invention allows commercial roofing manufacturers to 30

incorporate the heat reflective coated structural article of the present

i nvent i oswo oi/gsssdhei r products to achi eve a cost-effecti vePCEASHYYyR284 fi ci ent

heat reflective product. In WO U2Lt 6550 10 PCT/ USO 1/51209 addition, the

incorporation of the heat reflective coaged structural article of the

present invention into comrercial roofing products elim nat es the need for
hgl pI icant's

é

post-installation appljca he r ef co

i nvention al so requi rtié 3‘%)%&%%?%%3?%%5@% ?J(??e%dégﬁ?lgntr% 31%| Ve corrponent
than i s necgsRALY ahifbdeRial FRARYIENEIO Ay BOIPPRES tdbnd ot EiAed 6t structlithls | S
because the surface of the coatéd structural article conponent i s snoot her

-than convenarticlesibtheomisehaving fitladbinder qontingsamsonewtriboth sides Qf(aeﬂubstrﬁwfoabsor b
nore of the heat reflective co nent her nor.e, othe

commer ci al $68P %ﬁB’Bﬁﬂ!{é artiglgsigo “§’é‘§§?‘§i tratesicqated phone 05[’8'36’!‘ B’r avel ,
-asphal t,z as r I O
PNl o S Rlahind ol RSB Rl ol ik RSB £vARk R Gihpckiten
reflective agidefie Stiiepeiderwith Ar dritibactexid] dghet. present i nvention lighter, nore

cost-effective, easier to manufacture and easjer to install Mor eover, the
appl i cants' heat refl &he betétfé@a@@tb%%PWW&Iﬁb&F&WSéIneat“ﬂ%‘Fth&Slaah%at ed mat

which is co | se nl |

coated by t P}Sg?g Bﬁ‘fv P%{)sr% ?wgnsf%é%ggr&mﬁ%g&hﬂm g1lee°§‘t|ve
conponent Oihefrhﬁe PesRtAi hatufd/, @it RBistaficdothéiStird QaRAlR, thelrferedlledt t he coat ed
structural article conponent and may be applied to t he coated structural
arti cl el@onpimeasionalystamlitynthairgedistanas to gurl mithetempenature h@l@@bsthmatﬁelstamc he
coated structural, arti ch onent has been oate n both1 cl_gy hen t he
heat reflectd r\?E‘“&fbﬁfﬁf Prlé‘g%bté’ M OE%anfcocoé' Ffeex‘felle SigAk si de
of the subsglro 8ie¢0 has been coated, then the heat refl ective conponent is
preferably g i'ed to the coated side of the coated structural article
conponent . For exanpl donlimdtidpeatanpids efdicatwefledivecompbnemy inchidean nated to

the coated structural article congonent (e..g. applied as a filmbonded to
the coated Slestamere spaties; Apminug: HherdPrEepalings, cerma%g%ﬁags BAcaayi ng

Comoneht - 280N inERaR e SARER, iaRai AR HEPAs Bhod dEIORE I LES RIS

, such nmeans nmay

be used to appbyob '6?ﬂéﬁﬁémé@frh&ﬂtplgﬁeﬂtqjﬁﬂﬁﬁl@ﬁﬁtaltpigmbﬂ 1Rbtes Slidlr a8l thewet | cl e.
The surface of the heat reflective coated structural article of the present

i nvent i on i distlesed iz SaPatentdo.s5,233r ofi Kegemes 6t #ln goleringdyss, colped heat
reflective co ted std;#ctural %rtlcle of the present invention nay 30 be
used with a° roofing materials including, but not
limted to, Conventl O he@ReAERE coNBR stiishiral €icle Jf e reSdhe BivenfRiithas

nodi fied bitunen sheet and WO 021.t650 PCTIUSO01/ 51209 11 built up roofing
syst ens 20 The shienteflectahes; b definediyetie 265TM Standardapf fromeahotit 65 to ghrout £0R.

by rol “coatt e R OO G AR PITOTRFAHER ot (SR ToEe Bve L BRAL e
article; ?]ét{é?é lﬁ%%o a?‘?efgerc{a’nﬁé fr&n%o&?"l(ﬁ%‘aﬁg W"Iﬁ'&oﬁ@@%ﬁﬂodﬂeﬂf @Kecemant

as the top yer during manufacturi ng; post- am nating the article to the
t op asphal t heat refbetitive edatad pinedtiral atiele has a visible reflectance of from about 65 to

=t

00
(D¢

('\) 1

about 100. In another preferred embodiment, the heat reflective coated structural
25 article has a visible reflectance of from about 70 to about 86.

In the present invention, solar reflectance is defined as the fraction of
reflected solar energy. One method of determining the solar reflectance involves the
use of spectrophotometric measurements with an integrating sphere to determine the
reflectance at each different wavelength. The average reflectance is determined by an

30 averaging process using a standard solar spectrum. The spectral range for solar energy

is 300 to 2500 nanometers. This method is documented by ASTM (American Society



of an existing roofing nmenbrane using hot asphalt, cold adhesive or heat
wel ding; and installing the article with either hot asphalt or cold
adhesi ve wloneasdsy as the top layer of a built-up roof. |n reusaBemdent,
the heat reflective coated structural article of the 10 present invention
I's back coated with an SBS nodified bitu? nous coating to produce a
finished cap sheet product which can therm be applied directly to a roof

ayor of  acHeR nRE blterR e dandspREDAERl B o the e IREBRPRAnE Uit o
structural e kendonBl Htficd o efr%ﬁ%wﬁjﬁ%ou%?%@%P.Tar‘t%Hhe%BngUCt' The

product forns t op nost layer o It- ng systemt hereby

‘i mpar ting hepéctiugd, vereRagihs woa té 160 haminetert.| Thé viebdlegat €Cths koldespecihm
article of the present invention. In another enbodi mnent, the heat

reflective €oaref iselpdethgrdira-giolgtor infiared pertipn efgsolanspastiush is applied to

'a sheet c¢onsisting of S .er sed .. i .asphal t . such
t hat th_egart icle is a&%%fg%e%%f’éﬂ% %%a?¥é(%%fl‘é§/(écﬁé)qn%ﬂ€tﬁe§§E)}Hira}?’él’gfée l{eﬁlelnf‘?e
reflective sHibess thEnctby Stap®aghigt Mcéxﬁﬁlﬁhﬂ@ﬁea’%l@@ﬂlécﬁ% ¥bpb&ats MBludé,Ng,
hot asphalt or cold adhesive over a base sheet as part of a two ply

modi fi ed bi thutress nobbimited fo,Syhtacthand ¥etsodTéQarlisketfoantesalncr, §larkisie,iRAD; coat ed
structural icle e_pr t _javentio e as,. the last step in
the constr uﬁ%ﬁ:eﬁ‘?macg& ?‘?c-"ﬁ%’ fagq?(?‘& @ﬁﬁl‘%"%ﬁ@‘@%‘%ﬂ Xs_éetﬂnsb opt he
top |ayer Of(%diﬁ’lhb@sgyﬂz;' %Igﬁﬂoﬁﬂ?‘%ﬁokﬁnﬁhﬁﬁg gggtwrh a0 @ BelEhh&ict® ¢Eoain

surface of the artr clng up on the roof surface and rnparting
heat redi0st awnt.hShakopee,| NINGNIOSEK]. b Galvatiens™emd DIBH2 Galvplagier™ gDelcod her
t han those descri bed above can be used while_paintai ning the principles

under | yi ng tRdusgiessEgt, Fompane Bsach, Fby; Rymarkncd™ (guRdrocsReopfmgsSystemser t

materials a . | R\ X ' [ ok, | ed in
e Al S o el T s u Y 8 TR SN Pl
reflective qprPRRGALISM CBERYIntdaREoh4], B0))PEAGHArAN 000™) Eki@afdSI(Fd, substrate
to inmprove WO 02/165s0 12 PCT/ USOL/ 51209 the properties of the heat

reflective dirakee™sBratbang 300™ and Peenaweld A8l MHE aspinesricahen fingeS ysteams,

o1 1 eoti e SOt ed NS ALY ER ErfIbY AL, 18 AL R ¥ and YN R WS
Membrane (Flex Roofing Systems, Morgantown, PA); 502 RCW Elasto-Kote, 505
Elasto-Brite M, 501 Elasto-Brite, 98AF and 298 Alumin-R (Karnak Corporation,
Clark, New Jersey); Acrylic White (Metacrylics, San Jose, California); AcryShield™
A400, AcryShield™ A500, AcryShield™ A550, AcryShield™ A600 (National

20 Coatings Corporation, Camarillo, California); Stevens EP, Stevens Hypalon (CSM)
(Stevens Roofing Systems, Holyoke, Massachusetts); Weather Barrier 1650 White, and
Weather Barrier 1655 White (Weather Barrier, Inc., Manilla, Philippines).

The heat reflective coating may also be selected from the following
nonlimiting examples, Lo/Mit™ (SOLEC™, Ewing, New Jersey), acrylic and

25  polyurethane Mule-Hide roof coating systems (Better Roofing Mid Atlantic, Inc.,
Jacksonville, North Carolina), Ceramic-Cover (Thermal Protective Systems, L.L.C.,
Fort Worth, Texas), and aluminum fibered roof coating #726 (Malarkey Roofing Co.,
Portland, Oregon).

The applicants' invention allows commercial roofing manufacturers to

30 incorporate the heat reflective coated structural article of the present invention into

their products to achieve a cost-effective, energy-efficient heat reflective product. In



Wi th other suitable roofing products to inpart heat reflectance properties
to the resultant roof. 5 EXAMPLES:. Exanple 1. Non-water repellant

Ver sashi avaopessat ed structural articles (Versashi el dTM c®&TAB0UAI209t h
sides, available fromElls Corporation in Ennis, Texas) were coated on one
side with one of the followi ng heat reflggtive materials: 1 ) ARM 10 91-1,
2) APC-40-1 (both avail able from Rohm & Haas Co.), and 3) Sherwin WIIlians

Wit e Paint Y . r Y syred by
Ronm & raas* 5o theinbborlHor M AaEbv: Coloa SRSty BRIcE: SRe PRESH' S5, 2
Spect r um Re{RlisBECEomMeried] rSSHRgIRodMd Slirfinafes the Mbed fFOIPRt-IndRUSHED
filament source was used that provided diffuse illumnation at the sanple

-port. Ener gypplizhtiat ofahéat seflactive ¢oatingafhe eppliventie iventioh also requisesyl e of 20
degrees fromnormal . with foyr filtered detectors. The detectors were

doal gnat ed ERPIOBRTELY Bite trihYh esh 1RIREEHS RIREREN IR pcmUa IR ALRN r ange
‘each covers oolieigEh BbinkrigPRAPSRdRls CHA icAhe bR ELATPRACLRR Wi th the
light source was designed to approximate the solar spectrumin its

wavel engt h sthuigeral &yickuwompopeitliestootherathaupcdrentiorah eoramercig rocfirgy

proportions, a solar, 20 measurenent spectrum was obtaj ned. The percentage
of Sol ar RePrasuetsywhighjate ¢easssrand absqyb mque of the heat reflgstiys compgremt13 5 10

Thosesanpl o RIATRIKE A 2O SRR o prtiiEs, abh l bnketc Ml Ohets,
Sherwi n W I loi-iFeé Ser@Peli phal®, asphalt emulsions and other finishes are not required, thus
Year 74.574. 774. 5Cont r ol - Ver saShi el dTM41. 341. 541. 441. 5Lab Coat ed Sheet

wi t h82. 98PCmuling3Be egBnksdalzoaingmatesidl Ghishinopmaraes\ s igat 1e8actde4oa®d. 4 The
present invention is. not.to be |imted j.n scope by t speci fic enbodi nents
fesor | bed" heurcal phigfehf the meses iMvebfin [eupl BhEe SfsteREe Ry Emerdn T

addi tion tontRepRAHEsE ERRA 18 RIsBIN MblebvdohE TBpIRARA! Kt rdfRcliMOfiteaki | 1 ed in

1
the art fromthe foregoing éescrl ption. Suchgﬁ%di fications are intended to
fall withinstrhauatapieleahcindes appatetdaet whiah issconyaised mminle b€ nenflansmable ci t ed

herein, the djsclosure of whjch ar% I ncaorporated by reference in their
entireties. filleggndyhe amat Whichrisigagied by shng fijled coating is also nonflammable.

15 The heat reflective component of the present invention is applied to one

surface of the coated structural article component and may be applied to the coated
structural article component by any means known in the art. If the substrate of the
coated structural article component has been coated on both sides, then the heat
reflective component may be applied to either side. If only one side of the substrate
20  has been coated, then the heat reflective component is preferably applied to the coated
side of the coated structural article component. For example, the heat reflective
component may be laminated to the coated structural article component (e.g. applied as
a film bonded to the coated structural article) or applied with a brush or by a spraying
means or a coating means. Where the manufacturer of the heat reflective component
25 has indicated a preferred means of application, such means may be used to apply the
heat reflective component to the structural article. The surface of the heat reflective
coated structural article of the present invention is the top layer of a commercial
roofing material.
The heat reflective coated structural article of the present invention may
30  be used with a variety of commercial roofing materials including, but not limited to,

conventional cap sheet, APP modified bitumen sheet, SBS modified bitumen sheet and



CLAIMS 1. A heat reflective coated structural article conprising a heat

refl ective conponent and a coated structural article conponent which

conpri seswa o3uéssbr at e havi ng an ionic charge coated wth aawsimsgohavi ng
essentially the sane ionic charge wherein said coating consists essentially
of a filler material and a binder materigl and wherein said binder materi al
bonds the filler material together and to the substrate and wherein said

coati ng doe t bl t hrou sai bstrate., 2. Th eat flective
coat ed st r ubb i BeRER st dogt Eh Rl SRRy Rnfer el it of B hemy et ve
conponent i $neatiGchRY behifdBrpditted it Romaitedislirobin® bysBinis FO &ainpleL 83 4INTS,

al umi num fi ber coatings, acrylic coating systens, polyurethane 10 coating
syst ens, cecaating alapen ofgsphaltryuwhedifiedjasphalhtosthe betkadf the griiele; lpminatisg theet al

pi gment pastes, dyes, .colored, coatings_ and alunm num fl akes, 3. The heat
reflective ABKISH @thﬂﬁl“ﬁraéﬂ’%aétr"f’ﬁt@pég foresmanyt gs ths tap Lﬂyﬁﬁ rein the heat

‘refl ective of her. ' | f t he
r oup conei STASRng, b 1ahin BPIHE %8Rl 8 ABnA0EHhogl fhaIC IR
reflective ofan existiig tooffing alensbranecustngloat agpslialtgcdld adhesive ok habeweltingt hel heat
reflective coated structural article has a solar reflectance of from65%to
100% 5. Thénsydking therarele with cilher hat asphalfor gpld adhesive disecilyasthn tog laysr ef ai m 4
wherein the 33?“61%- reflective coated structural article has a solar
reflectance? MBAY%0% 20 to 90% 6. The heat reflective coated structural
article according to ghah8ehbviigieat, thd Bt REREtiveddabiidiviBueatifde 6t thect ur al
article has a solar reflectance of from74%to 86% WO 02L1650

PCT/ US01051 pe@etSnventibngs hasktcontef mgtht an/3B $ vwdifiedshituaminomsadoating tocpreduce

s o vi o bitdidhel e Sheeh Brotupt i o e b6 gopnied ALY frdtool B gihge
coated str U‘Hot‘és?gal@,rﬂehﬂv@ldﬁfg%}rcgidc‘aﬁihteﬁv&' ﬁiteﬂnltigeilszflrgﬁ%f{aﬁﬁesﬁ%g?ayf be s

refl ective coat structural” article has a visi ect ance
to 90% 9. Thpplidietatthe bidkafithe/keat redleetivestoatedistonetural miticld ® modwoediself to claim

1 wherein the heat reflective coated structural article has a visible
r ef | ect ance agheringdpeclandsticldgueduct. The product forms the top most layer of the built-up

15 roofing system thereby imparting heat reflectance via the heat reflective coated
structural article of the present invention.

In another embodiment, the heat reflective coated structural article of
the present invention is applied to a sheet consisting of a glass or polyester mat
encased in hot asphalt such that the article is adhered to the top layer of hot asphalt

20  with the reflective surface up. This product can then be applied via heat welding, hot
asphalt or cold adhesive over a base sheet as part of a two ply modified bitumen roof.

In a further embodiment, the heat reflective coated structural article of
the present invention can be used as the last step in the construction of a built-up roof
such that the article is applied to the top layer of hot asphalt in a multi-ply system with

25  the reflective surface of the article facing up on the formed roof surface and imparting
heat resistance thereto.

It should be understood that compositions other than those described
above can be used while maintaining the principles underlying the present invention.
For example, other sources of inert materials as well as mixtures of binders and/or

30 additives can be used in formulating the structural articles. Other suitable types of heat

reflective components can be used in combination with the coated substrate to improve



10 10. The heat reflective coated structural article according to claim1l
wherein the heat reflective conponent is applied to one side of the coated
structura¥oext6ssd e. 11. The heat reflective coated struct ecalusar$ized e
according to claim1 wherein said substrate is planar and is coated on one
side wth said coating and 1 S wherein id heat reflective conponent is
applied to said coating. 12. The heat reflective coated structural article

according t i rel [0 IS trate | l an and.i s .coat ed.on both
si des with *§s$’£°%8§%%i°vnf’3fe ‘%&#‘%&tgﬁee%?‘%rdes?ﬁ“ﬁ%ﬁﬁ\?g““'i??gfg’ C‘gEhF{F&%} WADEL ¢ e
accordi ng tatlelietlive dbaeddairichig aReRd of @b ?_@é&%ﬁt\&ﬁv&i@ﬁﬁ%@”ﬁe hifiZ8 :so%em%n 2
mllimeters thick. 20 14. The heat reflective coated structural article
.accor di ng twithbthensuitahberoofing praductarte impast heat reflestapoe propdrtizs ta the t op | ayer
into a com‘rer(i% al rgofi ng product. 15. The heat reflective coated
structural SFYFEB%ccording to claim1 wherein said substrate is
-fiberglass, said filler is selected gxgmp .group consi sting of WO

02/ 65506%CT/ USO1/ 51209 16 fly ash, c%l cl urr]TrI%:Seir bonate, ceram c m crospheres
and m xt ur eBxddysledof and said binder is acrylic latex. 16. The heat
reflective coated structural artjcle according to claim1 5 wherein the

fsygst rate : s sel ect eqNPﬂﬂﬁ%t?qfépﬂ}thKe@%‘?lgw ?Rj’t%ifSt@llcﬁg§ Fiiges s, pol yester
o= o ok SIS 5568 AR Sl o]

fibers, nyl ers, wool oron bon

fibers, | utgefelddafed onRie¥iicahitilond &RhS fol RMiNS hodt e&fReclivOfiateriafie N YARSMS | ber s,
phenol f or mal dehyde resin fibers, aromatic and ali phatic pol yam de fi bers,

pol yacriQ an?lé, 2)i ARC<0-bofmavajlableifthen Robay & Haas € o sudi?)eShergin Wellieoks. 17.
The heat reflectjv ted. struct artigcle according to clajm.l wherein
sai d heat r%@?ﬁ@@ﬁgﬁf‘eﬁ?tﬁé&mﬂ“ﬁh ﬁcOE -2 %ﬂpﬂ%\”% e bya& er
repel | ent ”&tﬁ{dsfi‘fo.’s@)atis\;gQ‘eElﬁﬁéal rS%Ni@é}tSﬁfﬁn ﬁ&i’s‘eeﬁA,Sﬁéng?ﬁ dbak S?Eéthﬁﬁ €
according to claim1 15 ereln said heat rgflecfl ve coated sttuctural

articl e furRbfectometer ddadeh SSRAER f Viergioh Sotat Arsirglle tuhg8sted fitanhemh soured wast i ve
coated structural articl &fﬁgq(’:cl)r di,ng% to ¢claiml1l wherein sai heat reflective

coated st r ubtedthat provided Waringtion & fisssagpleper-nkperay refleciegieam the 20
20. They f1eaf, f 9 bAC HMEuE® 3 £npld HSoedteed HohFhémE Wit kY fi@redl a1 M |

detectors. The detectors were designated UV, Blue, Red and IR indicating the primary
wavelength range each covers. The relative response of each detector in combination
with the light source was designed to approximate the solar spectrum in its wavelength
range. By summing the four outputs in the appropriate proportions, a solar

20 measurement spectrum was obtained. The percentage of Solar Reflectivity is reported

in TABLEIL



wherein said heat reflective coated structural article further includes a
flame retardant naterial. 21. The heat reflective coated structural article
accordi ngv$92/9ds8 m 1 wherein said heat reflective coated srrusbusabo article
further includes a surface friction 25 agent. WO 02/ 6550 17 PCT/USO 1/ S
1209 22. The heat reflective coated stru %ural article according to claim1l
wherein said heat reflective coated stru ural article further i ncl udes an
al gaeci de. 3 to

consi sting ¢3S 5 ' ne
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The present invention is not to be limited in scope by the specific
embodiments described herein. Indeed, various modifications of the invention in
addition to those described herein will become apparent to those skilled in the art from
the foregoing description. Such modifications are intended to fall within the scope of
the appended claims. Various references are cited herein, the disclosure of which are

incorporated by reference in their entireties.
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the group consisting of coloring dyes and colored coatings.

15 4. The heat reflective coated structural article according to claim 1
wherein the heat reflective coated structural article has a solar reflectance of from 65%

to 100%.

5. The heat reflective coated structural article according to claim 4
wherein the heat reflective coated structural article has a solar reflectance of from 70%

20 to 90%.

6. The heat reflective coated structural article according to claim 1
wherein the heat reflective coated structural article has a solar reflectance of from 74%

to 86%.
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10 10.  The heat reflective coated structural article according to claim 1

wherein the heat reflective component is applied to one side of the coated structural

article.

11. The heat reflective coated structural article according to claim 1
wherein said substrate is planar and is coated on one side with said coating and

15  wherein said heat reflective component is applied to said coating.

12. The heat reflective coated structural article according to claim 1

wherein said substrate is planar and is coated on both sides with said coating.

13.  The heat reflective coated structural article according to claim 1

wherein the heat reflective component is less than 2 millimeters thick.

20 14.  The heat reflective coated structural article according to claim 1

wherein said article is incorporated as the top layer into a commercial roofing product.

15.  The heat reflective coated structural article according to claim 1

wherein said substrate is fiberglass, said filler is selected from the group consisting of
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19.  The heat reflective coated structural article according to claim 1
wherein said heat reflective coated structural article further includes an antibacterial

material.

20 20.  The heat reflective coated structural article according to claim 1
wherein said heat reflective coated structural article further includes a flame retardant

material.

21.  The heat reflective coated structural article according to claim 1
wherein said heat reflective coated structural article further includes a surface friction

25 agent.
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