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PROTECTI VE FI L METHOD OF MAKI NG SAME AND ADHESI VE SYSTEM FOR BONDI NG THE

« PROTECTI VY@ %/ °§%Ckground of the Invention Field of the |npengsenizile s

i nvention relates to building materials, and nore particularly, to a

building materi.alm substrate having an |nproved exterior finish and nethod

for making the same. Description of the Related Art Fiber cement in recent
years has-becone popular for use as a building material. In many

i nstances, fiber cement -is preferred over the nore conventional materials

such as BuIaCNG R, A9SevBkeSkivsc z\!\"l%wﬁei“i%&l g S
_has bett expHESIRE SYseSM SHRSONSHIRE rir FROPECPSE S ehgo rog '%Km gPor
splitting. Moreover, fiber cenent does not rust [ike netal and is nore

durable to weathering than plastics. In particular, fiber cenent products

. such as Janmes Hardi e Building Pr%@'&dw&ﬂ&fgﬁy) offer a lifetinme of

| ow mai nt enance and can be insta as wood si di ngs.

Advant ageoﬁﬁ_li,_fh_ﬂgmm can V\/lthstand ext ended exposure to hum dity;
rain, snow, sall.?]bst v’ nd termt S. is al so di rrenS|onaIIy st abl-e and
will not crack mSJP Iﬂé?la#‘?ﬁ atesialhy jand Aueteoprrtienlatly,clonalibuilding,
Mor eover, inakgial SiiERAlc AR Redidl SS | ve the
panel a desired | ook and feeI e pane my, T rlgé ﬁ%@nﬁghetg%ﬂ%red

to resenble the | ook and warnth of natural wood. As,such fi ber cenent
siding is g.dur abl fﬂatﬁ r;achlng alternative to traditional wood conposite,
cedar, VviTyr, sidings. Additionall y fi ber cenent is also
an i nexpensi ve El‘lb&leé@ﬁéﬂt\;ﬁwdegt QY g .such as
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corrugated al um num sheets, which can and energy |
sone casednagymstapges; ifher wmeat:cs pfeférrdﬂeov@eihe nnoqeaﬁmivenména@anﬁa@ﬂs @ich as

oaterial oo dbal YRRt %%p"d”c%aea”m mi' b 'a%aﬂlﬂ&iéue%' water
appl icati memstan@ammuﬂgembmmhg%&ﬁ, ge &?dﬁ%ﬂ‘her
|<| ng of the exp pain

environnental factors can:-lead to chal
and | oss 8PSHReYHE ke metbandisnoreidumablety weoatbering thenpdastics.| RyeiBc@se fber
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Advantageously, fiber cement can withstand extended exposure to humidity, rain,
snow, salt air, and termites. It is also dimensionally stable and will not crack, rot, or
delaminate under normal environmental conditions. Moreover, fiber cement panels may be
pretextured or e.mbossed to give the panel a desired look and feel. The panels may, for
| } | instance, be textured to resemble the look and warmth of natural wood. As such, fiber
cement siding is a durable, attractive alternative to traditional wood composﬂe, cedar,
. vinyl, brick or stucco mdmgs Additionally, fiber cemeni is also an inexpensive alternative
to conventional roofing materials such as con'ugated aluminum sheets, which can be costly
and energy intensive. '

In some cases, the exterior surface of fiber cement panels is painted or subject to
other types of post-production or on-site finishing to give the material the desired exterior
appearance and feel for a particular application. Disadvaﬁtageously, hoWevei‘ natural
weathering and other environmental factors can lead fo chalking of the exposed paint

_ surface and Ioss of polymer in the paint film. Moreover, the paint layers are typically very

thin, generally on the order of one to two mils, and therefore are particularly suscepiible to

| chipping, pee]jng, and scraiching from surface abuse. Furthermore, the exterior surface of
1 ) _
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fi ber cwyﬁa& absorb up to about 30% water by weight, which may cause

t he panel to experience freeze-thaw during the wi nter and BeE&¥/4d#@mged.

To inprove the durability of the exterior surface of building materials,

manuf act ugers sonetines bond protective films to the exposed surface so
that it cabmpépilding matetisls anch asdpieswemenboarhabsettenp i sbout36% iatt byaveight O

be used t crease the aesth ics of. the buildin rmte ial, One comonly
used prot ng}?& gé? ﬁﬁ%le("k’@’fl’) ke Wde hegyme
DuPont undsaimagdie trademark TEDLAR(r) V\:hl ch has proven to be very durable

for exterior al%gl i cations. However, it is particularly difficult to bond
TEDLAR(r) or otRerimprexs dh?dd@@hﬂi‘b}bnofl thes exteriarbenrfaeneofl uildidg ahsterialkhe

dh ' 0. bond..-TE fil t | di | substrat
gener ol |y eaEE s ROy oW plseqE g s s el Frthed o B hicupdeiter
dhesi S”mm”‘@wm‘%ﬁ@h%‘mwm“ ?F?%%?%g%on

adhesi on between TEDLAR(r) and fiber cenent becaus

filnms suchhedauldmy mageripl. o One cgmmlyngsedmo@m fimien mimpl floariddo(EVIE)

o e oot pElERERe Y B Gl sldef e B9 FED IR, PG Bty omdn e

to the fivesy dlmmfor&meﬂfar Bppftvatibhe S CHOWe RS ie s ORRAEwRLIY &ﬁéﬁ@@o bond
undesi r ab| tIITEtO set, thereby cau&g)a reduction in pro uction
t hr ougthtﬁD et wemgnt subktsatésl eThe gdhdsives

Ofhgr| foore
chem cal gty u er.s fects on_the
enwronnent AS” sucﬁ itj%éé%gﬁﬂﬁ‘%ﬁﬁf]ﬁ]ﬂ%#w e eneralfy dpdwble.e
oft'en |epmmmﬁcbedmﬁgmmhﬁoemermﬁae@aﬁsﬁa§w@cowe damaged by

environnental condiLions. Hence, fromthe foregoing, it will be appreciated

that there is IW gaiionab  adhesiyes M@mﬁaﬁ@rpﬁt mglénbﬂyrab&e« ax@leaodubethuteen

exterlormﬁs I Ip%;:ggli t hi.s eis a
particul ar need for gb?fbcgr%%tte &%t asse% %gnﬁrsblf% fBfded
to the egemmlbrneumymmtaﬁdlm fmon&mmmamesmﬁ%m Hb&Vdegferit he
assenbly raﬁle fi il e maintaining a desired textured

t

appear ant2® qqn & cagiby pegled: off if ithe seilrsted ﬂéhﬂﬂfﬁee«'dm’otbr
| ?Pugggﬁiﬁgﬁgﬁ%f f?n%ngbgdgg%@;tr ;t e sur accéjI %'%Lﬁdﬁ&ﬂges eggﬁ%ﬁ}ke an
Summar y widesinblynlpagt time to set, thereby causing a reduction in production throughput.-
Additionally, the adhesives also contain volatile organic chemicals (VOCs) that have
, shown to cause adverse effects on the environment. As such, the extenor finish of fiber
cement substrates are often left unprotected from the elements and can become damaged by

o environmental conditions.
) Hence, from the foregoing, it will be appreciatéd that there is a need for a building -
material assembly having a durable exterior finish that is resistant to weathering. To this
end, there is a particular need for a fiber cement assembly Eaving a protective film bonded
to the exterior surface of the fiber cement substrate so as to provide the assembly with a
durable finish while maintaining a desired textured appearance. Furthermore, it will be
appreciated that there is a need for an adhesive system that is adapted to form a durable

bond between 2 fluorohydrocarbon film and a substrate surface, such as fiber coment.

Summary of the Invention
The aforementioned needs are satisfied by the building material assembly of the

preferred embodiments of the present invention. In one aspect, the building material
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The af orementi oned needs are satisfied by the building material assgrblAPRR2015
the pref %{,g%enbodl ments of the present invention. In one aspect, the
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conprises a building material substrate, a fluorohydrocarbon film and a

| ayer of rapid-setting non-VOC adhesive positioned between the substrate

and the fi |asseublpsomprisésar buikling rakirial bebtratd) o/ RRbNREBearbb:s il 2l aléj)é? of
adhesi ve syst. onpri ses._a one conponent pol yur et hane or pol yurea

adhesi ve cdﬁ%‘assF 9By ¥ Da pdRpsiver pestitongd betwegm tha @Jbsbatﬂpandlﬂmaﬁttnmmea@lto
nore cat al Wsi$ .2 FishR" cy up V\ets
f1 uor ohydr ocar bon flﬁm&gﬂr% orrrst&?aéﬁbh?/gg%% ﬁggﬁ% F‘?’F FOTBHSFS 2200
t he cat al y@momﬁppbwthanee&qtoﬂmeﬁ hdliesiverdoen sﬁiwm&ﬁhaﬂﬁ)i'ge é‘fg%&y&d&‘li‘e
i socyanat e ﬁ@g&ﬁ@g i t he adhesive mxturelg)nd t he hydroxylaefﬁﬁnctlona
.groups in f fnd, oe ?InmSH‘écéﬁ‘f'jBGEﬁ a@ﬁ‘é‘aﬁﬂﬂ‘@ sywpemd wrets dhe
conpri ses . #ubtohPdroSirbs 4%{ ch cteri f
t he adhesi vg I% yet a%(ﬁl%:%m{e‘}?; odi % Ee agﬁem veﬁ]mﬁ? ? ﬁf ilbee?siﬁlo
def oaner seﬁtﬂa@@amreapm tha fomessa Chemizat bondbetveeh the isvicousats Bolhbsund in the
~adhesi ve. rnore e .adhesive conposition’ ﬁay al so conpri se
additives $ mﬁ&ég’&rﬁ%“?ﬁ % e sphsteate.ofibene embodiorent,
heat st abi the d t t

eal (ot an thezathotivel BRGHE SiltRr debfiides . iashbﬁe@dtﬂsé'aigmﬁ&g {8 iiogical

enbodi nent, the adheslve system co | ses two conponeén

adhesive cWpstsristiesof; thgladhhsngp dnryet enother ¢mbadiment, the adisivethysRnPRc ks a

cont ai nhi n C r PUPS, onhe or Dre catal ysts, and

opt;i onal | ;!/H ewaglﬁ%é%% g Qhiist eré“ﬁﬁh%ﬁ@@‘@eéﬁﬂé’ﬂlysnorﬁn
ant'i oxi darthe aﬂhéﬁkﬁl&sﬁi}bﬁhon%ﬂ fmﬁ ﬁ%ﬁ?éﬂddﬁﬁ{v esPhE g‘gt}#&a li,cz%‘a st

i s adapted to catal ze a reaction bet |socyanate an

f unct i onalSCYieBEHs @dfqmalmalyhz anprdmihddmbﬂil?bftﬁwdh%% ,
ph%s![ca![ |y I I nge L&% d%bﬁ)?ﬁgex{\g]ttrﬁ t lvuoro drsp;ég[{ bon flal g%and t he
substrate. In one odi F‘?‘?ﬁ“ A56E e cqrapanent ne
so as to polymathdnecadhesive ﬁﬁﬁipoﬁﬂioﬁuﬁleﬁ H%hd’iﬁres W qu

iogﬁéfa e pre’ﬁg& i né@sfmon

t he adhesive systens of the preferred enbodl ment s
provi de ef@éﬂﬂé}&hm gal g!nwaaamngnmm mtabstsyambopmdmniyramm&@er

Fur t ner moceps Sulhclglt, S BBl Sod ik I S TIOR e o LY ibtpere s

anmount s ostabibizert |Hrefetalﬂmnh@catalyeﬁ%mﬁaed mmy@e@ r&&lﬁ{‘ﬂ %e&?mﬁ@ﬁarﬁ%sﬁmd

threat s b O Ao Bt to mob e S p%%?tlr&:thane based polymer that will physicall
y

interlock and bond with the fluorohydrocarbon film and the substrate. In one embodlment,

the polyol may be substituted by a polyamine so as to form a two component polyurea

adhesive system.

Advantageoﬁsly, the adhesive systems of the preferred embodiments of the present
invention provide excellent adhesion for laminating a fluorohydrocarbon fitm to fiber
cement as well as other substrates such as wood, metals, and plastics. Furthemmnore, the
preferred adhesive systems do not contain any measurable amounts of volatile organic
chemicals (VOCs) and therefore do not pose threats to the environment or worker’s health.
The preferred adhesive systems also prowde a fast work:mg time aud set tmle so as to

increase the manufactlmng ﬂlronghput.
Furthermore, the building material subsirate may comprise a fiber reinforced
material, a metal material, a plastics material, or a wood material. The ﬂuorohydrocérbon
film preferably comprises a polyvinyl fluoride filim such as TEDLAR® manufactared by
DuPont. In one embodiment, the film is laminated to the subsirate in a manner such that
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The preferred adhesive systems al so provide a fast working tine and@ 8eAPR 2005
tinme s ﬁﬂ%‘% i ncrease the manufacturing t hroughput .. Furthernore, the-

bui | di ﬁ%& Pfal substrate may conprise a fiber rei nf or RET/USMMT46a] , a

netal material, a plastics material, or a wood material. The

f I uor ohydr ocar bon filmpreferably conprises a polyvinyl fluoride film such

as TEDLAh@rQGXMHLmchmbes‘smg/ onDitiRo stibstiate cine teaiséstiedetd thé Mind.i | 1 iafother

| am nat ed ¢ o,. t ﬁiygate in ner such_that '3 2 6 APR 2005 WD 02/ 34508
PCT/ USO 17 i bendied To fhs o FHRY Wfaps and sidecrlgesotihe subsirit &9 red

to the ftb'pﬁ%m&é‘ﬂﬁ%%?@itevﬁ%&ﬁﬂiext&ﬁ eftdnge.bonded to the exterior
surface and side edges of the substrate so"as to provide the substrate

with a unif orkm aather apeetp tea praferred embadithérs (ﬁ'slhequesehh@mﬁbﬂrﬂreﬁde a
enbodi nen he nt. i nven rovi de nmet h manufacturing a -
bui | di njﬂéﬁﬁ?‘g Z @%Wn%a\?i nb“"i‘ﬁﬂgot’@ﬁweﬁ -‘6h V@gar%ommwiﬁ?e
bonded tﬂhoidl@rd%daﬂﬁdxpﬁlxﬁlﬁofnaé& 18'thd %EBHPWOPHJ@SW:»“ Bk II% &gvgg Njee
onprises

pol yur et hane based adhesive. In one enbodi nent tho
a nmerbmeReY mbmpﬂ:esebwdladhmmelnmémbmwhemmwmmye&m aend
si de ed

nmet hod corrprl segg‘ﬂglferSt r%\t g’ﬂﬁ“ﬁ%&ﬁgﬁgﬁéﬁm e S Pﬁg}i&g%g&p&/ tehe

- | ami nat subshatef bt hé Qaﬁi&ehﬁﬁét e Odncther’ 8fBoditten nﬁ‘é{?@é I;{]J,,{g %ﬂ-,ﬂgrat e.
.Preferably, the_continuous isobaric press i ncI udes a urall g? & cal

rubber SRR dg0bgrie m.tgmﬂtmmm lamihate ghe ﬁimmeﬁm mmnmtrface and
Subst r a8 o2 SFIAL bubsi Bl ey Ut SoRfiqlnsoiRisares jadidrs 4 Blvewley of
Rgl\é/:t?\?;?egﬁaslly, t#gﬁﬁmtﬁgﬁﬁﬁ%e Irbfi‘gf pr ferrg'gfsﬁngag§£1I:1mengrst of
t he pr@@ﬁtmmmegwahqwmasg the sthsirates sohes toaprespibe filtte agaibstithdi g -
Fur 1 hey e igep bt i bR S 55 apbigt el e BleButlabd s subsiner ¢~

qual i ties asAtivntigecuslyp tlenbuitdib® $hitedaloikskdls 4P préfeied dfbodiHbdtY of the

transferred to the film Furtherm)re t he S|de edges of the substrate are

pr ot ect%?ﬁeﬁgm‘%ép?n and method of pragucing\the semgeprowide abujiding ninteridl dmvitemage

t he sul&}ﬂé t he ar.
significantly reduce t(%gﬁ%ycar]e%reqw %rxﬁé. ME‘%’ q’@f}ﬁ%?’é@@‘%nd

si de ealogetins itxatiginbleatstitetit ipalitieeast menextﬁﬂeaﬁi @ﬂﬂoﬁﬂg%n ] SAbbPatd e
advant : oHs gj E‘F?‘bﬁ’re tﬁjur%ent ion w Il becone apparent fromthe

follo @' ﬁ'g‘k CRBRTEy thet Side edgesofi the substeaie are/pretectedhas ngs.
well so as to inhibit UV damage that might otherwise damage the substrate. Furthenmore,

the method of producing_ the board significantly reduce the cycle time required as the
exterior surface and side edges are laminated at the same time. These and other objects and

advantageous of the present invention will become apparent from the following description

taken in conjunetidn with the accompanying drawings.

Brief Description of the Dravﬁng :
- FIGURE 1 is a perspective view of a building material assembly of one preferred
embod:ment,

FIGURE 2 is a perspectwe view of a “building material assembly of another
preferred embodiment;

FIGURE 3 illustrates a preferred process of manufacturing the prefelred buﬂdmg-
matenal assemblies of FIGURES 1 and 2;




Br| ef Description of the Drawings FIGURE 1 is a perspective view ofg 5 APR 2085
building material assenbly of one preferred enbodinent; FIGURE 2 is

“per spect | VBOAZEAS®f a building material assenbly of anot her p(m@jo%fﬁg

embodi nent; FIGURE 3 illustrates a preferred process of nanufacturing the
preferred bur I ding naterial assenblies of FI GURES 1 and 2; 4 2 6 APR 2005

WO 02/ 34506 PCT/ GRGURIRZ 446 aFdciinhti rati-on. of - a.press
setup for lam nating the buil ding érrﬂgt&gr%lu %éé#§%lla trﬁ?.g %Pﬁ#ﬁg{g
Descri pt i onTesteriahassemblyeef BGERBAIi nent s Reference will now be made to the
drawi ngs wherein like nunerals refer to like parts throughout. As

descri bed herei nbel ow, the building material assenbly of the preferred

‘embodi nent s prOVI de a fi BétailedPRE (o BhEP dlefitsC Xt €r i or
surface that er| or. weat her resistance a nce while

.maintaining a dgﬁ heimdﬁto Hl@MgssWhmnﬂhhwﬂumeMS FEEL b Hke
assenbly 1 f fe e rrent ug Il lustrates, the

bui | di ng materia serrbl 49&%1(8 @nbelo g’uﬁgfi ?)gilgmgo rpsembly of the
exterior sméﬁnedtﬁﬁoﬂhén&pmvﬁé@ﬁb@%ﬂmi@iﬁs&éﬁ%ﬂ? ﬁ (Erlk%fféa that
substrate 102 conprises _a substantially rect angul‘ar er cerren R%
that is ap Q| Yyeathgy resptanos carg nesistarichi while mmﬂanﬁmgar@ésﬁydm
3/16 inch tgpish i nch thick when the plank i-s to be used as part of a siding
or burldlng ‘panel . I'n one enbodi ment, the fiber cenent planks used are

t hose - descrrbed“agmeAmlmlanIdH@gﬁateﬂbbasséHbﬁﬂﬂﬁﬁ&fo Elrfcﬁexﬂ'q]

Rei nforced. Cenentitious _Articles"” owned by Janes Hardi'e Researc

Li m ted.  HERel SRS, Ughuilfneanaterigl asserably 160 omgprisesa subsiraty llﬂﬂﬂlaﬁﬁigan

| it ed toejf@ﬁgrmﬁﬁhel um r.,ot ntiti ous
104 2if s ‘y"\a}‘l.’sny 3 "?‘ggg“’??glﬂﬁ Fgfﬁmf%f@mwaas

material s, plastics such as po

fiber rei nﬁdlstm&yawmﬂareﬁlwm plakdihaB i hppb 784 hadRPar
oriented. s&ﬁ d bogqrf%@gg, 3?@ rd I n referred enf?odl ment sﬂ)09 flofks.
exterior sur u?}g%{‘ig t‘ééﬁﬁ‘r‘h themﬁleaﬂmksﬂodmmdas part
hydr oxyl fmmamgad, r BGRERS phid! 1R qypond WI t her, chem cal
conmpounds. _ Substrate TRt &7 1 al S that *Rave na%f}rdﬁ\te 65(?8’555? Wﬁ? ose
 described in Austratian Patent No. AU 515151, entitled “Fiber Reinforced Cementitions
Articles” owned by James Hardie Research Pty Limited. However, other substrates may
also be used, including but not limited to wood, metals such as alummum, concrete or other

* cementitious materials, plastics such as polyvinyl chloride, composite materials such as
fiber reinforced plastics, engineered wood materials such as hardboard or oriented strand
board and gypsum board. In prefeﬁec_l embodiments, the exterior surface of the substrate is
comprised of materials having hydroxyl fanctional groups that are positioned to bond with

) : other chemical compounds. Substrate materials that have naturally occurring hydroxyl
-fimctional groups include substrates made of various wood and fiber cement materials. |
As Figure 1 shows, the building material assembly 100 further comprises a layer of
adhesive 106 that is applied to the exterior surface 104 of the substrate 102. Preferably, the
adhesive 106 may comprise a one-component moisture-cure polyurethane or polyurea
adhesive or a two component polyurethane or polyurea adhesive. Preferably, the adheswe
layer 106 has a uniform thickness of approx:maiely 0.001 to 0. 005 inch. Fm{hermore as
Figure 1 illustrates, the building material assembly 100 farther comprises a layer of
protective film 108 having a bonding surface 110 that is positioned adjacent an upper
-surface 112 of the adhesive layer 106. The protective film 108 is preferably between about
0.0015 to 0.008 inch thick and is preferably a fluorohydrocarbon film. In one embodiment,
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-functional groups include substrates made of various wood and fiber? §eABRt 2005
materials. As Figure 1 shows, the building material assenbly 100 further
conpri sWOQ/HHPer of adhesive 106 that is applied to thePERUBOIMM746Ur f ace -
104 of the substrate 102. Preferably, the adhesive 106 nmay conprise a

one- conponent noi sture-cure pol yurethane .or polyurea adhesive or a two

conponenthgproyetiot el 08 isnopolyviasl adbasd mfﬁﬁﬁ %ﬁzﬂﬂiﬁbﬁﬁeﬂ%y@ﬂ?&ﬁt\&ﬁﬂeﬁyer
106 "has a unlformthl ckness of approximately 0.001 to 0.005 inch
Furt her Imw%@ &dm ig ﬁ@mmgnﬂsdawglabhq imolls and sembirve 200

170 't hat TR pOS*ﬁP. oneﬁﬁéﬁﬂ%&% b, SE DR 6510 O3 ol R Rl

106. Theephatigtdosting id penkedly etivead abair /0002t 1660002 Biht thidk- SALB 4pplicd 898
inch thick and is preferably a fluorohydrocarbon film |In one enbodi nent, 5
26 APR Hsondinmsities tmyrﬁgé,@g&@m Asapsagrosshy, dke fnprehydmentbog fim

20 R 108 RS bl ol RC A Y, ORGSO pbB0E ¢

| ayer ofwaath&mg)m&;ﬁiﬁnibtag)mﬁmtl ng as in TEDLAR(r) 68070 or 68080. The
adhesi on oenerally betmeen about 0. 0002 to 0.002 inch
-t hi ck ane% PG Of yusea QHBESIYE) AR(r) film

thvﬁ”éagte?iiﬁg anf‘@" @rﬁ%@@%?‘%ﬂ% Sﬁ'%%?l?{s 1119 B3nlt i DiOBi® ey 2
pai nt del08 toothmt submstraten 0 ogemealty coldpiisés.a anistuge-Batey poBukimeosr Palyrisea

Adhesi Va@bn .one pref erre?l enbodi nent, the adhesive systemused to bond the
pr ot ect {AFECHYE FOMRPST AEng 3 JEActive 199syRte reommBptednprd s catplyst.  The

mo¥ st ur q,joy,ggo% e

reacti vg | §ocyanat conpo E’n éﬂf:l%amf aﬁ?ﬁ&ﬁfl cﬁ?so ;’gﬁgtw g%ncg %y

Ee any dleltmmylchﬁ istlcyadadd onpolgysod:mhtephmlﬂtepra%ﬂslyiﬁmi’s qsﬂmblttﬂresmlﬁereof In one

et erocyc i sqcy nate or pol yi socygnate, .and the prepol ymers or nixtures

t her eof ¥4 Wﬁﬁﬂ@ﬁ’ P %@R‘E’égyMEs%l?Bod?RPYéﬁﬂﬁrm@ dgrminated

| SOCy an@rdolrRetd sfﬁmlaai %mpmpaiome &Y Hiphaic Sodya g,%;) ch file
I'S syntheS|ze om

al i phatic’i socyanate. Preferably, the prepolyner

i socyangarepolomemis synthpsved ﬁmyamwnmt movpyeniar polyiswoyamhtevivith drganist
R R HE elyRENG E SO
group Cembbdimdil, Bie-defedlhydfdgen chhinindlftmctiossNetoups Shhy 88 detebidirom the
group consisting of ~-COOH, -OH, -NH,, -NH-, -CONHp, -SH, and -CONH-.
Preferably, the isocyanate is of aromatic or aliphatic typé and has a pH level
between about 6.5 and 7.5, more preferably between about 6.8 and 7.2. Preferably, ihe
. isocyanate compound present in the adhesive composition has an -NCO functional group
that is approximately between 10% and 33% by weight of the total weight of the polymer,
more preferably between about 30% and 33% by weight. Furthermore, the isocyanate
polymer has functionality preferably between about 2.0 and 3.5, with an average
fimctionality of at least 2.0, and has a viscosity between about 200 centipoise (CPS) and
200,000 CPS, more preferably between a]:;_out 200 CPS and '3,000 CPS to attain optimum
-Wettiﬁg ofa bonding surface such as a fluerohydrocarbon film.

Preferably, the mocyanate compound mechamcally interlocks with the pores and
contours on the fluorohydrocarbon film and forms a plurality of physical bonds with the
film. Suitable isocyanate group terminated prepolymers include Desmodur E-28 available
from Bayer of Pittsburgh, PA; UR-0222 MF available from H.B. Fuller of St. Paul, MN.
Suitable liquid isocyanate terminated adhesives include Rubinate M available from
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Preferably, the i socyanate is of aromatic or aliphatic type and has al BHAPR 2005
| evel between about 6.5 and 7.5, nore preferably between about 6.8 and

7.2, Pref ¥ABF08 he. isocyanate conpound present in the adpesivgsiizias
conposition has an -NCO functional group that is approxi mately between 10%
and 33% by wei ght of the t ot aI wei ght of the polynmer, nore preferably

bet ween abdfimt&6% PoRuEAANRY, MEbEScriide RATE Nﬁ%
has functiqnall ty preferabl bet ween a ?ﬁ% 0 a%/[(fn?ﬁg ‘i?ﬁ% W%ﬁm
f et i onal i RSt nd M e§<ﬂ11r2M§2 aﬂa‘eleeﬁumsBa;ert wapememqnaﬂm%pﬂﬂo available

centi poi se efe bet ween abaout 200 CPS
_and 3p000 (é)gt owaggal n op&?r%}%iémlﬂﬁ’g Wlﬁ%]@ & {tepmadur,XP-
I uorohydroﬂdﬂbdﬂaﬁalmesﬁb&hmm&w&)m&ﬁﬁ ﬁﬂggﬁﬁgﬁg}r&?cr‘am cally

interlocks with the 8ores and , contours on the tluorohydr bon filmand
_fornms a plurali Yhg adbesige pormposition alse cofmptises @i drahbme databpyehasiven in

B ot Sbur g VAR UR%%??V@"W%%@@%%% Etﬂ%r’ { hgrcd, ‘ool it may

Sui t abl e Iumlud& hmcarb@rgdi ogandsiiideRdtiaaies i tRGAted §,
avai l able fr 6, AR, 02/ 34508, P/ USOL! A5 746 W’Mm‘ zine
Pol yur et ha t1iE}-based, saMcatamﬁgm theRlikevb PreferabBS, thd bdlsbstve

21/5; I4ab?2 from Dow meﬁp}gﬁﬂ@kﬂ% @ﬁﬁ]éﬁ%ﬁﬁ f"éatg‘*yéfgﬁb’l ‘B%c%‘&%a@@s

i ncl ude -Decatadpsd ds @ablbmatﬂmng h redotivsi M tived ﬁé%&%@&d%&%&fﬂﬁgﬂ
N- 3300 (B ‘{és r‘%ef r abl adhesi ve conposition also co es one or’
nore cat a%g P’hc ﬁgsg f“@%@hﬂﬁspﬁe&qcﬁ afrneistre e taglto founh @, chanydcany

cortbi nat i woadt bawesd b I pCl car boxyl at
organosilicon titanates, alky t|ta at es {lﬁgrrugtﬁﬁes@ Hﬂm %’éﬁtg ,})érdmxyl

car boxyl atf&CﬁOBWbmmihsahbstmte nIﬂs@é@fmmdmgtaaéaé&ﬁd AbBBesiviecorhféhent that*
Pr ef erabI eS| Vﬁ{ﬂgﬁg em conpri ses ap&om mately 0.005% to 5% 0
cat al yst by vve| ’9“5 WEPS dat zepdis they pegsivanase, $et prafeired) ane-

reacti on beéfpesdhi hiligst : oups ,in the

fi ber cenent substrate in the resen]ce m)l st ur é.loﬁgé g’ée#igefaﬂymtﬁ%al
bond bet exterior gwfaga mftthe Emd Rreferdbdy,ailib dnjdvexyli fﬁh&ﬁ@;a@?o a the
hydroxyl gofddgkid e substr I n tead of prow ng a second
adhesi ve SCLE)rrpone%%}'fltvbﬁjti &H’D%o f‘% W@P form bQFl pdhisobdates the t h
t he i socymeedt ef ptdviding efne additodl SsecbfIRARER e Shift 2§t &H& for ﬁ?&roxyl

hydr oxyl uncti nal groups that are already present on the e er|o

surface 'i‘u SEMPBat B ong embedimant, thecaktalyst prosent omdhée mdhéslgf eyibEmap at he
- bismuth-based salt having a bismuth concentration between approximately 0.3% to 20% by
weight.

‘ In another embodiment, the adhesive system further comprises a plasticizer that

} . allows for modification of the rheological characteristics of the adhesjve. Preferably, a
plasticizer such as alkyl phthalates (dloctylphthalate or dibutylphthalate), trictyl phosphate,
epoxy plasticizers, toluene-sulfamide, chloroparafﬁns, adipics acid esters, castor oil,
toluene and alkyl naphthalenes may be used for a polybrethane adhesive system. The
amount of plasticizer is preferably between about 0% and 50% by weight. In yet another
embodiment of the present invention, the adhesive system further includes a defoamer

surfactant that allows for the modification of blister characters in the adhesive, P_referably, -
the defoamer can be between about 0% and 5% by weight. In yet another embodlment, the
adhesive system firther comprises additives such as antioxidant, UV absorber, moisture
‘scavengers, and heater stabilizer wherein the additives preferably comprise approximately
0% to 5% by weight of the adhesive system. Advantageously, the one component adhesive
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substrate react with the isocyanate conpound to form chem cal bonds. 2T6|APR 2005
obvi at‘gg) %(; need of providing an additional second adhesive conponent as

a sourdd ¥ urzfydroxyl functional groups. |In one enbodi MRGEUSEME7HaL al yst
present in the adhesive systemis a bisnmuth-based salt having a bisnmuth
concentration between approximately 0.3%to 20% by weight |n another

enbodi nefithe pﬂe&mﬁhaﬁbndmmpm fomk wr thineblecboml belegeen the dnbiotiydficaitioat film

all ows for. flcatl P’ of the rheol ogical characteristics of the adhesive.

Pr ef er aft4/! quigk petdune pk 99 19,30¢ sgeendsat 3PO2Fy | pht hal ate or

di but yl'pht. ha ?’?ﬁg r

t ol uene- sul fg%&?u? J((:)h o?%l!tl)tall'rag 8 {gl CS am%?ﬁg aﬁlé%% Igwsmon

t ol uenecambe asddyto bm;d’ﬁﬂabnﬂlgdmmﬂ)oheﬁmaﬂafﬁher&emehymﬂﬁ&%nﬁm \tke -

system he. anobu of g&asmtﬁs ref er abl bet ween about 0% and 50%

by wei CRIYC J2 PP = t of the abgricgment fbshaieesi ve

system s R centi

nodi fi c,g'tﬁl?)i?tlﬁo? tgfﬁ ter c ar%cters I n %%’g ﬁﬁ%%r\t}g&h refera?E'F1 ‘w?ﬂ’am

def oaneinterposell dhbrebokyenena bThe ﬁh%mmhbﬁéﬁdmﬂyemgi&d Ita t}aetﬁbcn@bimnt using a

enmbodi he. dhe5| ve s stem f r co S“addi t.i ves_ such

ant i oxiq‘gﬁ’ﬁ‘tn %’a]f’@ﬁt?@ S&B?FEE%W@%FliﬁgrOf '

wher ei ? r i ght
tubb& RdYiBd Pa%ed) aajaeeabtms SRPRhEsiPe aﬂe O ik %ﬁesﬁlvﬁeﬂ#ag{e

of the adhesive system Advant ageously, the one corrponent
APR 20@s0o448s. OZI'BﬁH'OBOﬁﬁy ER0pleP Add Lﬂﬂsttdmeepembm:mdtseof)dhb oRe tconipomest a

durable bo d betvve fluoro droc ban film nd The, sub trate and has
qui ¢ 38 PO T¥g, omp Oaneset)ﬁe gfontext of

rrm Stuﬂaﬁnﬁiﬂﬁﬁ abaﬁmﬂiwaeabﬁaesw@wsegp&%ah'w axpﬁ iHaed to

bond a fluoro ydrocar on Imto a fiber cenent substrate rally, the

adhesi these @@pplﬂsate for ilustrtivepuspesca calyind #re rdt Imhendechtoshmttahe serpet dfe
fiber &ge[}té& bstrate The filmis then placed on the fiber cenent in a
manner t he adhesive layer is interposed therebetween. The film
S submwmiy bonded to the fiber cenment using a- known | am nation

process. In one enbodi nent, a padding material such as a sheet of rubber
may be pl acdd H@f@t@ntcommnaeﬁeﬂtev@nmmnewemm denre ngolwnzethane

the ontBBiusb8Rpites 106, ¢ Bt A aRAnil BEMRRE SrocyaliPhr Sih e ROBpRte ™ ° ©

conmposavdilableusech Hmmﬁan@mﬁmaﬁs, MR miRad with G21d o104 GRHAEQE adthlgte duichm t 0
a substrate. However, it can_be appreciated that
as Metacure T12 catalyst available from Air Products and Chemicals, Inc., PA. Apphcant
has used this adhesive composition to bond a TEDLAR® film to a textured fiber cement
substrate, ' .
In particular, approximately 0.5 g of this adhesive mixture was applied, by brush,
onto a top surface of the fiber cement substrate. The substrate was approximately 2 inch x
6 inch and had a 5/16 inch thickness and a moisture content of about 6% by weight. A
TEDLAR® film having a thickness of 0.0015 inches was subsequently placed on the top
surface of the fiber cement substrate where the adhesive was applied. The stack comprised
of the TEDLAR® film, adhesive, and fiber cement substrate was subsequently pressed at
225°F, 600 psi for 3 minutes to laminate the film to the substrate. Additionally, a pa.dding _
material compnsedofa sheet of rubber having a lllﬁﬁcilthlcknessandgﬁdummetef D
shore A hardness was placed on the top surface of the nonadhesive side of the TEDLAR®
film during the lamination process.
. Example 2




PR 2005

these exanples are for illustrative purposes only and are not inteno?eg P‘o
limt the_scope of the invention. Exanple 1 . A preferred conposition of
“the one- CWH;I) P8 moi sture cure pol yurethane adhesive conpreeesoiddfse of
-an aromatic polyneric isocyanate such as Rubinate M avail able from

Hunt sman Pol yuret hanes, M; mxed with 0.2 g of a tin-based catal yst such
as Metacure T12 Amdtherypreferiedi dorPogitionOsF the ord &iHfden sGheigal .
PA. Applica .has use_% t hi s adhesive conpos%i onto Egﬁﬁ a TE@)&%&&Q@@%

to a textu Yohesmpases 100 gsoban pliphatic|ispqyanate suthars Desprodut XR740§ a0aifalde -
f this adhgsi i i h t t f of th
1 ber cemonirh oayd of Biumliah, BROW:HS wilh G410 o Ka8rS chtalied puck soMetagire

~fiber cenent subStrate. [
and had a FN26vailatiletfrim kive Produets and OhehiicAs,CRE! PA. AbpBEAHAEYS u%@ﬂi
A TEDI__AR(r%‘%ifi m havi ng a thickness of 0.0015 inchesg\i/?gs _subseq?ﬁ%t y ﬁﬂé

pl aced on PHECIEpcopesiteniofondlEDEAR® Slmite adihss cement subetrate: he adhesi ve

" was applied. Th ' Rir) film_adhesiye, and:

fi ber cenent su%lsﬁlgﬁéla&/agi suEs%alﬁi%?/?Eh}%%g&a%m%ﬁywiﬁé%ﬁws@ on
m nut es- t oa fasti swefeee vie ¥ frchxt 6 indke TEDEAR®! ftm Advingi ONidintss 8f D05 Bekhes
mat eri al c&@%@&ﬁiheet of .rubber having a 1/16 inch thickness and- 30
duroneter — (e was ihea placed on 3 fon csfs ¥4 meh thicktflat fiber cement
nonadhesi vaibsirste vwith e AR ol Al | pation process,. . -
Exanple 2 8 2 6 APR gﬁ(}ggﬂﬁo 02/ 3%1%% @W/Wﬁ%@#&m&%@%ﬂw top
conposi t i dfrfgee ofitheombstratap The stackwontprised off tie: TEDIARGERE, a&%@%idﬁﬁ fiber
conpri ses f.an aliphatic isocyanate such as Desnmodur XP7100
avai | abl e C%%r%gﬁ?'%m& Kiind %F‘?@S’&t:b@ﬂr&‘?& atd5Pel, G4 psidon S gnigwtes to lamipatsetie
catal yst dilehioathe Mabaits. € Addik i : R 1ChS_ A end cal s,
Inc., PA Aioqpl_i cgnt_ al so ﬁggﬁﬁse ’tdhiﬁ%&%)gdr&t | cuISla{gi£ g%%p%g?tté}dﬂ%%ﬁ%gﬁ
TEDLAR(r) 1f16 inobothickness and Seduromebert hartiness| wap gilidedubs rthe 3HP QXM ER 08! the

0.5g of thj [RY; X ¢ pl | ed, brush, on a first surface of
2 2% non HoRdtElRE R, ofikt TEBTAR 3R s ire Y IabgatonprssBLs | nchos. | The

TEDLAR( r ) Thid Gompsndr PolyRiaihad P AgHediegce of a % inch thick flat
fi ber cenent ubstrate wth the frrst surface of the TEDLAR(r) filmcom ng

“into contact wil Rne¥her p{p‘gezred embodiment, the adhesive system generally comprises a two

component polyurethane adhesive composition including a reactive isocyanate compound,

a polyol, a catalyst, and optionally a plasticizer, a defoamer surfactant, a moistmre

scavenger, an antioxidant, a UV absorber, and heat stabilizer. Preferably, the catalyst is

capable of catalyzing a Teaction between the isocyanate compound and the hydroxyl

functional groups contained in the polyol to form a polyurethane based polymer. In one

) embodiment, the polyurethane based polymer interlocks with the pores | and contours on the

) film and substrate so as to form a plurality of physical bonds with the film and substrate. In

another embodiment, the isocyanate compound reacts with the hydroxyl functional groups

in the fiber cement substrate to form a plurality of chemical bonds with the substrate.

Preferably, the isocyanate compound comprises approximately 25% to 75% of the

adhesive composition by weight, more preferably 40% to 60%. Preferably, the isocyanate

compotmc% is of aromatic or alipbatic type, and has between about 10% to 33% NCO
functional group by weight, more preferably between about 30% and 33%. Preferably, tho

isocyanate has a pH level between about 6.5 and 7.5, more preferably between about 6.8

and 7.2. Preferably, the isocyanate compound present in the adhesive system has
functionality between about 2.0 and 3.5 and has a viscosity between about 200 centipoise
(CPS) and 200,000 CPS, more preferably between about 200 CPS and 3,000 CPS. _
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adhesi ve; and fiber cenent substrate was subsequently pressed at 350F 60
psi foWEI4WAR es to |aminate the filmto the substraterPChdtiotomeal |y, a
paddi ng material such as a sheet of rubber having a 1/16 inch thickness
and 30 duroneter hardness was placed on the top surface of the nonadhesive

side of the TEHHaBR( fshcanht® SHihpdithdsRatl & BEtsED P HRS BHS -cofyfn

Pol yur et hane or Pol vurea Adhesive In another preferred enbodi nent, the

adhesi y@m@n?geﬁadeﬂﬂqyi&isnpym schws Ruhinge rbérﬁvaﬂ@blﬁfnl@nﬂiiw@smm@ij ve
ot ar ys i Mok Mo MIGREL R, MGEHR RS, SRURRY Mk oBY S R20D,
scaveng@waildble f6ii Baycr 3 Pittsbukdh, PASOPHA04, Rask I ahd Phpild iveilable HGhDAR! Y,

the catalyst is capable of catalyzing a reaction between the isocyanate

conpoun&hsadcal hef apdy| MIp ynst iisnraemaje ogeupc dvmanated! prgpelymeps| yash- @s |

based pEdhE 128, BORE, An Biber, URS, ML BATIBI froph b1 B MR, RRRC
subst r akliplsicaisodyanhtes Buch Bs Dedhiodur XP-PIY0; i Déimddun d8-3400,harid B ebinbarreid

substrate. In another enbodi nent, the isocyanate” conpound reacts with t‘he-
hydroxy\33 - groups in the fiber cenment substrate to forma

dit !
plurality of ) 3 Voot LSO ate -
conpound corrp@??g}s) ap rgé}ﬁ%l%% %ﬁ@%ﬁ%&vﬁfeﬁaﬁéﬁ, |§/&e‘ﬂégvﬁ%%§% n by
wei ght , 258r mdpT 5% diyelwbight} Ghorepréfifablibetwedonbdbont B0% s 60% Y WeightGFabed i S
of aromatic, or aliphatic t¥pe, and has between, about_10%to 33% NCO
er

f unct i okthesiye somnositinn; P! e thyy pelyph prepepicin e pdbssive copmositiondea |

Pref er - ] t | : re
prefer Z@F&%@F\%&%ﬁ W : tlﬁg%g 39&'5 .’W‘?%ﬁ? Bn Lﬂle?g%eéla%%t%é Eéogarrlb%rﬁnd
pr esent4.0 mbrepredirablyaboay 310e nPlefarablyy et pelgal hisya bixcosignbeto@eh aBolt B0 3. 5

mor e preh A P 000! GRS PSRy RS RranD 400 GBS w15l 500 CASR BrogStis
02/ 34 | | [
Qe BRI & 447 1550ha0h 8063 3RS CABRAHBSl ) UoE7 0P Bl 1

the two ¢ nent esive conposition Incl’ cyanat es su
Rubi natpelylacanpabids- inchcie Feffidlsawailable fiome rHumgmbiei ghSterlikg Moiphts, MR

Mondur ndur.. MRS: 4, _and dur . VR2. vai l abl e froni Bayer of -
Pi t t sbdfSHO ﬁ?ﬂ-’%ﬂﬁw o .eﬂzg‘,ﬁﬁ?&aﬁﬂgﬁglﬂz&’%\}é@r’ ‘Dow Cheni cal
of Mdland, i an aREhSRS ¥ABBERNGH OPPIybE il %ﬂ&@&'%'ﬁr lyaﬁﬁiﬁg 1Avi
Desnmodur E-28 available from Ba%r?ﬂ R- 0222 M aval |l abl'e fpr%om H. B. Ellﬂ er;
and substantially the specifications as the above described polyol with the exception of pH

surface of the substrate. The stack conprised of the TEDLAR(r) filng & APR ggg’s

)= @)

level, thus forming a two component polyurea adhesive system. The polyamine compound
may include Jeffamine available from Hunitsman. The catalysts used for the two
component polyurethane or polyurea adhesive system are preferably the same as those used
for the one component moisture cure polynrethane adhesives. Likewise, the plasticizer,

- defoamer surfactant, antioxidant, UV absorber, and heat stabilizer in the two component
adhesive systems are substantially the same as those used in the onécomponent adhesive
system. Furthermore, in preferred embodiments, the two componeﬁt adhesive systems
have a set time of about 1 to 120 minutes at room temperature and about 5 to 120 secondé
at 350°F, more preferably about 5 to 30 seconds at 350°F. |

A preferred method for preparing the two component adhesive system comprisesa
first step wherein polyol or polyamine is mixed with the catalyst, and optionally with the
plasticizer, defoamer, moisture scavenger, antioxidant, UV ai:sorber, heat stabilizer to form

. amixture. A second step involves mixing isocyanate with the mixture prepared in the first
step for an amount of time that is sufficient to form an adhesive mixture for use but less
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al i phatic isocyanates such as Desmodur XP-7100, Desmodur N-3400, and 6 APR 2005
Desnmodur N- 3300 from Bayer. The two conponent adhesive al so conprises a

" pol yol t h¥O ¥5HS ses between about 25% and 75% by wei ght ,pawusoipeedeer abl y
bet ween about 40% and 60% by wei ght of the adhesive conposition.

Preferably, the polyol present in the adhesive conposition has-a nvolecul ar

wei ght  bet wbanthelpou lif6PihendhesiRORanE. ATRLHSHIIE BFhd AaHREIRER bREAsuRdChy
and 4.0, nore preferably about 3.0, Preferably, the polyol has a viscosity
bet ween abd§¥818b Indysty, fgndmd opocaiug: whick iprelves ab¢aguting whe rvisdosity dDehe

CPS and 50Q4fER ?{,&jrgr R ;?; L. has a pH.l.evel gﬁt en about 6.5

‘and 7.5, nore preg erablugiltﬂlgbao‘ﬁ1 .%&O%éﬁf’sagﬁﬁ f"Efg‘*gfz‘&YV% s include
Jeffol avaiBxample ¥ rom Huntsman of Sterling Heights, M, Desnophen

~avai l able from avai l able from Dow Chemcal Co.. In an

Bg%erﬁrtrggr anol )
alternative embfdPRFred sompesttion, of de f1e: ¢ampanenh polyusethgusriadhesivey ispstem
subst anti ajy iﬁ&ﬁ{dﬂﬁi o%u ' d b hed polyol wth t
exception ofcmgﬁpgl evel, ‘tt %Igl or mﬁﬂaﬁ%@%@t@gﬁgﬁgg& l??lélgt (QEFP&SP‘?/ESOg
syst emr  Thef pol yramiatie palymerin disoeyeyiatensichdas Jaitiadre el l&vaiﬁ' dlﬂ@h|ﬁn£fmﬂ1tsman
Hunt sman. e catal yst ed for, the two conponént pol yurethane or '
pol yur ea M@%Mm Sepmds eomponent eemprises 109 g pH8@olynd $uck es Vidrandlne
conponent mgw‘%,-ﬁyfeeﬁ&glgw,m%ﬁg&ﬁ .éﬂii i ] : pl asticjzer,
def oaner surfactant, antioxidant, a sol?%lr, aeﬁd‘bﬁ‘\émgrsfgtog%ﬁ&? ﬁd%‘l‘?& ,
two conporfased catdlyst sweh sy Bieatss from ShbphadtClaimigalt Oempany, OFL t Thserdsadai n
t he one-coaponent adheéi ve system. Furthermpre, in preferred enbodi nents,
the two cﬁ%ﬁm iWe%Wt% an Ve FRXBIe. o ydpplicent hasamed this
mi-nut es. atadhQe hPIRRY 1B1Heh8 2 ATEDERRE fifn tPa %@?@gﬁé%% gﬁr?%%;e- Tor e

preferably about 5 to 30 seconds at 350F. A preparing
the two conpondnpagithidar; approyimately Sohpof shis naixttre meks appHad, Hyctiraih) oied ¥ @bp OF

ol yam ne j ' i.th_the catal ys and optiopally with the plasticizer,
gef garre’r . %ﬁ%zﬁﬁé‘%&&a@ﬁ%@ﬁh‘%@ sy y@?‘,’mﬁé‘aﬁl 1§tlg?h thiglmess o
form - a mand upproximsRBONI%S hRtBstiney Qntat. ARGt ioF t@o‘gq} IC?&{@;%ME

prepared in the first ste&}fo_r an anmpunt of tine that i
form an abRdsg g digknessof GeQM 7usehasovas| thew pleded o tHPRp 208GCH\GE 2/ ks @8ment

PCTI USO1/ 346t ham,t ' ofe hhe [ye.m xtyre. The pat |ife of

t he adhesive can gglerrg%gg%tg pgifsdt? |ﬁ1‘§ m‘%ﬂﬁg&%f@ﬁ%w ﬁﬂdo%ilﬂﬂl“@‘r\ﬁﬁﬁ ch
i nvol ves subsaieiwas subsequestlp prdsyedit 300CF, £51P&Stoy 80 Foddnds Yo Yahidtcthe film to

Vi scomnet eﬁlessggsktlm?g 1tbktﬁltﬁopr vi ded. by Brookfi el d.

y, a padding material such as a sheet of rubber having a 1/8 inch
thickness and 50 durometer hardness was placed on the top surface of the nonadhesive side
of the TEDLAR® film during the lamination process. |

‘ The laminated substrates from Examples 1, 2, and 3 all showed strong adhesion
J between the TEDLAR® film and the fiber cement and no blisters were present between the
I‘EDLAR® ﬁlm and the fiber cement subétrate. Adﬁesion is evaluated by testing the peel
strength of the laminated panels in accordance with ASTM D903. The peel strength is
greater than or equal to 17 Ib/in. for panels from Examples 1, 2 and 3, and all failures
involved cohesive ripping of the TEDLAR® film.

Furthermore, the adhesion beiween TEDLAR® and fiber cement did not deteriorate

even after being subject to various boiling, fieaze-thaw, wet-dry, and boiling-dry cycling
tests. Tn particular, in the boiling test, three samples were placed in boiling water for one
thousand hours and then subject to adhesion testmg In the freeze-thaw test cycle, three

- samples were fully immersed in water within a container while the container was frozen at
a temperature of -20°C for at least 1 hour and then thawed to about 20°C for at least 1 hour.
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Exanpl e 3 A preferred conposition of the two, conponent polyurethane? 6 APR 23g5
adhesi ve system includes a first conponent and a second conponent. The
first c¥HPBHEWS conprises 100 g of an aromatic polymeri cPCIaIsypmzme such

as Rubinate M avail able from Huntsman Pol yuret hanes, W The second

conponent conprises 100 g of a polyol such as Voranol 230-238 available

f r om. Dow "Chie €2k~ K036 Q% &itdd) £5r 25 %iks %eﬁiﬁ%&%a&%‘i&z %Héf?

cat al yst such as B| cat from epherd Chemi cal Conpany, 3 iTst and
second corfisent dn \Rb?éfet-ﬂ@hteﬁﬁ %@B,ttbrebcmmpéns welrcoaked m wtam'é‘or Eebhbumaaﬁd
has used m xtuyre t AR(r I Xt u

fi ber cenen subg¢ ‘%Fh?‘ﬁspghl %I"?ﬁyc:‘@ o7 X %ﬁ%&@*‘?{e@ﬁ ab?tﬁf%a ¥R e

was appl neatstebmbmmb@ﬁg@y Edlin f&ﬁt@its%ec%nieﬁﬁ'@ve’fe@uﬁrﬁ ea%wﬂ&%?

fiber cenent substrate having a 5/ 16 inch thickness and approXinmately

noi st ur e VIR 52 hmn@@ﬂn@qlnpm@matamfogmm Thisnboiling-drg cpcle was

t hi cknes aced.on the rface of the fiber
cement att}&aﬁapﬁz?h%g?’g%\g@ etfnsith @ﬁ%ﬁf&ﬁ%’ fn adhesi ve, and
fiber cerrent mwgamsmamesuaﬁmaars r 66 9B6 A@b e%ﬁb@Fenﬂ;Edﬁﬁénté 35m391e
seconds to I aethefllmto t he substrate ditionally, di ng
mater i al ¥eRllnh éB{fale)f mm ridpogoliydgocarben i e dibonncbraent

REER R s e A

from Exapﬂlms the fﬁlﬂromlydrcﬁaﬁ!dn ﬁh@wecbat;mmy BEhER1 85 thd BHYE BmERE sidla®X( 1)
filmand EJM%I fiber cenent and no blisters were present between the

TEDLAR(r ¥ HMWW%@@@Mt tm @r@@@fmumcws e\Farthetmaorep yth

testing LORNEE efr I R, accor an w th ASTM
D903. The peel strengtg grea er t an or equ éetf %@’P’&Mﬂf
from Exasqusesteihmaghuﬂtha,ﬂmwkdmatmzi filne by cre:mgwasbnamﬁeaﬁme '

coment i b tieolrcgasboutsyale %g&%@élﬁ&éﬁ}%ﬁ&%%wR( Eébé‘gt‘ia{c' =y
ot 11 ng oY ”ﬁﬁ%‘%ﬁﬁ%@% R A T
hours areh thgenrfacepfabe fiber cetim sdmhta&simtn@smittedthﬁ)ﬂgh&eme TEBUARBUfIgY.Cl e,
cont ai ner vedk B, ke FaRyERanal adlishves B o bond Hearshydorstn dimst hen
'Itafcl:_la_y%g otlltﬂig%givea Q€ tHePrefrddtdtbodimenis’do rot conbrid BR 26131 ¥h At 4P WBiatite
organic chemicals (VOCs). As such, health and safety related issues surrounding the use of
the adhesives are substantially reduced. Furthermore, the adhesives provide a cost-
effective way of bonding the ﬂuorohydmcarbun film to a fiber cemetlt substrate as the
constituent components and method of making the adheswe mixtures are relanvely
g inexpensive. : )
Although the above examples illustrate using the adh&elve compositions to bond
' TEDLAR® films to fiber cement’ substrates in the context of fabricating building material
assemblies of the preferred embodiments, it can be appreciated that the adhesive system
may be adapted to bond fluorohydrocarbon films to other substrates including but not

limited to Wood metals such as alnmmmn, concrete and other cementitious materials,.

plast:cs such as ponvmyl chloride, compos1te materials such as fiber reinforced plastlc T
engineered wood materials such as hardboard or oriented strand board and gypsam board.

~ Figure 2 illustrates another embodiment of the building material assembly 100 in
which the protective film 108 covers not only the entire exterior surface 104 of the
substrate 102 but also opposing side surfaces 112a, 112b that: extend perpendicularly from
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This freeze-thaw cycle was repeated for 15 tines before the sanpl ed BefRR 2005
tested for adhesion. In the wet-dry test cycle, three sanples were soaked
“in water Wwarozsésours and dried at 60C for 24 hours. This peiudévasyc! e

was then repeated 50 tinmes before adhesion was tested. In the boiling-dry
cycling test, four test specinmens were subnmerged in boiling water for 2

c test, four orerged i n boiling water fo
ropeat od f artepl cufs 1o Elantr dd RiokBf itk M 1o Fiklend® Wil 14 Porappt

testing. Adwanidahe tateday edgdsd 1ddhEsfvandsattnded dvwil bh. idehaficed 18a0DIdHIERL S
provi de excell En&)gadhesi on durability _ between the fluorqghydrocarbon film
and fiber CaHBRE shewsst seroad larrodedheive 1167 1A asspddohond e Ailmd 08 todbe

“working ti zlafal b ITE} a ~ 1 _ r i to be
qui ckly _boﬁgd tgéﬁéi%ﬁel?gbe%%t sugsﬁ’glt- g?%%q?ﬁgt%%% rlIeea};shreyssame
t hr oughput afbesivecasnthatfiged torbong thediles o tHeuextrdomsurace, ticalttaditbiy @ hot melt
“effectivel ira sm %ﬁget.ai | ed, surface texture definition on the fiber
cement su g’Pﬁ"E'@“F ERj¥e Porthek PHERTAMSRLY ey iy the grf. Jdvaniagepusty, dhel

bet ween t heiR GOk pRitbats td it aRfhckh®15d 195p ﬁ?)%ﬂ]hpﬁ%%%%&ﬁ%%@%ﬁ%ﬁﬁo%&??&

enough to permt the filmto be stretched |
onto t he satssmblt K0 with a merswinifprmlapperesmiel ed texture definition on the

SUARC 1 e, B S S ok AT b b T e
f I uor ohy dr @egREN 0B dfile buildisy AR ¥E&Sndly 106 %ﬁ%ﬁ%ﬁ@%ﬁ%@%@m

contai n neasurabl e anounts of volatile organic c

heal t h ~andinswhich yanr adhgsize nrixbue ds prapaadn dPreferably, flseadiiesivehmixtalessinyarises rae
subst anti reduced. Furthernore, .i.he _adhesives provide a cost- effective
vay ot boretHeBRAE Bitedl oS ERPROrHRR i o PIrPAed SRS Hilhe methnds
t he constdestribeld lepsfpapewd. s and net hod of nmaki ng the adhesive nmixtures are
relatively inexpensive. Although the above exanples illustrate using the

adhesi ve conposhs Figuee 3 furthes ghowss Bubsyauenifto|step 316, thampcese 390 may dlst maheie

in the co . ' [ ] di n teri.al. assenmblies of the :
Ipref erred%ﬁﬁ}gggﬁe%?é?bﬁﬁﬁ cl?z%ﬁc gll ' éﬁrogcﬁr%lgsélﬁ ﬁ%ﬁ@%g‘%‘?‘g@ mfﬁkﬁy
be adapt egrétectivendint.| Pecfolabtiy, achiByef of cHalyst ®ith Qcosdfly cohRSIdahlcidbddis
but not |jmted to wod, nmetals such as alum num concrete and ot her

cement i t i PRSP the, bendine surfage of fhe . dibe thieknessnoh fhedeatalysinis quefesably

mat eri al s peiken ' 14 f b&gﬂ- ast. | rj ch
as hardbogrd o_raa(i)’?;‘clglr?fq}; g’tt?a‘?lzd 03311?J 5" %ﬂ%ﬁ%ﬁﬁ%@%@é‘%b%ﬁ@%
i |1 ust r at 84087 dudhe n enb edibodhtentf thieHaydruifl ctabyst isitenprsedsSBIvat 8 c3Q0st nd
whi ch the_protective film 108 covers not only the entire exterior surface
T0a of t nEPHES thefilm et polley Rt peRHagutsd Ry Dybeis Fsgupment Compagy; e

extend peAdvaithsdondtyl thel dabilyst formed in Step 320 promotes adhesion between the protective

} ~ film and the substrate surface.

‘ | As shown in Figure 3, the process 300 also includes a step 330 in which the
adhesive mixture prepared in step 310 is applied to the exterior surface of the substrate or
the bonding surﬁlce of the protective film. In one embodiment, the substrate is a fiber
cement siding plank and the protective film is TEDLAR®. Proferably, the adhesive
mixture is applied using an automatic adhesive sprayer manufactured by Graco, Inc. or

B Krelfllm ‘_Preferably, the layer of adhesive mixture formed is approximately between 0.001
to 0.005 inch thick, more preferably between about 0.001 and 0.003 inch. As previously
described, step 330 can be performed directly following preparation of the adhesive
mixture in step 310 or after formation of the catalyst layer in step 320.

4]

r

Subsequent to the formation of the adhesive layer in step 330, one preferred process
"300 comprises an optional step 340 in which a sccond layer of adhesive is formed on the
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12 2 6 APR 2005 WO 02/ 34508 PCT1US01/ 42746 |ateral .edges 114x, 114% ﬁ 2005
exterior surface 104. In particular, the film 108 is wapped aroun e

| at er alwedgsssodl4a, 114b and ext ended down each side surfﬁqgudg&% 16 112b As -
Figure 2 shows, a second |ayer of adhesive 116a, 116b is used to bond the
film108 to the side surfaces 112a 112b. The second | ayer of adhesive

116x, 11 t b | m.t '
ext )e<r| or urg] &&e i—?ac réfﬁ'at R tgg"o%%tto E‘é’fl‘fl O Oﬁ’&ﬁ@%&ﬁé??‘?ﬁﬁf
ot her adkipei weshe:ammdey Mvaly,tme seténd B &ﬂﬂf mlaﬁn difiebe bppHRdL8

protects the side surfaces 112a, 112b fromthe effects of noisture and

provi desserliens af thenfly thasovill be) placed radiasent thenside serfaces f theisbsteate The

the  sunerofBREbF IR RER i Kol (BP AR 18 ARy FeBScariey o feeinns

begi ns vidhésies ep tBatOusedntovibomh tieen fidvl RS ieeextbridUsiRfics, Bb%?ére&heP'tﬁfeﬁrcﬁm Y,
t he adh%siave m xture, conpri ses a_ pol yurethane based adhesi ve conpaosi tion

that is %‘éﬁ‘eﬂlqyn%cb‘? disede sysh 1ast het mslh pelyuretbang |aldbc$1V@réroma]bwe, As

::Ingrtrjge%tgﬁﬂ%lp 'onal e%%gggl@fb ﬁageiﬁlayegn%e? higgﬁﬁv SS 3%% the

bondi ng aemsmm préferdhey baummboueo foniz inctPaef 01020 liNch, andrel V befween
cat al yst WI t ; é) trol]led thickness is_ formed on the bondi ng
sur f ace?b? ﬁrﬁ“ Ad1upch: | dtyantaecopsly,dhe film é@mmﬁtﬁpﬁ@f@ aﬂb)wrﬁ@\né‘en-

SbSSBZOF%C éﬁ'@gﬁél%%de R erPAaT B MR ok SR8 B bt ca
8 gat al yknavmm radiaplon enhdt thet i, fF’g:fﬂlﬁtSdeg, & tﬁhg(ﬁl?ﬁléo : apmfgdeg%/

Du naeo : e catalyst Torned in Ste
320%?0%&?%@%6%&%%@% Fﬁ@ va ' yfhnﬂﬁqlmatm%lm biytas the P

surfac%nﬁéaggﬂthmﬁb%&ﬁodgf%%}?fﬁgss 300 al so includes a step 330 in

whi ch the adhesive m xture prep step 310 is applied to the exterior
surface of tAsFghstriatthenillustrites, ibagiovgss300 aseimiudeda sip0350in whichithen | n

mhodj nent .« t he fib t .siding plank and th
or ot cc HROIECRTS RS BBk e priafior sBitjce of (oopivisrive The Jimie Fratabp | od
USi g afpBed G/Mlin LAk Rkhites S 'BHAIg TR fAE! Wi CHNBYYS RS eithll ek

Kremin. Preferably, the |layer of a m Xt ure or med 1S appr OXI malf ely
bet weeFutf2em of tthe ditBo Tement substite arothe orekimg ainfyceh of \the protootive @itA04s and
0.003 i Vi 0U | 330 can, be perfor directly
fol l owing pre ar%geﬁjﬁ ééfxfeﬁ"gﬁ%o‘ﬁ 5‘3%“ ik 55 thé Exterior Sifics of the subsirate

in a2 manner such that the film substantially covers the entire surface of the substrate.
Subsequent to the application of the film to the substrate surface, the proceés 300 continues
with an optional step 360 in which the film is wrapped afound the edges of the substrate
) and positioned adjacent the side surfaces of the fiber cement plank using a wrapper, such as
those manufactured by Barberan Equipment Company.
As Figure 3 further shows, after the film is positioned over the substrate, the process
300 continues with a step 370 in which the protective film is laminated to the substrate.
The lamination process generally entails applying heat and pressure to the film and
substrate so that the layer of adhesive mixture therebetween is compressed and cured,
thereby bondln% the film to the subsirate. The lamination process can be performed using -

vacuum press, membrane press, membrane plus vacuum press, platen press, continuons
. isobaric press, or any other lamination equipment known in the art. Furthermore, a rubber
sheet is preferably placed on an outer, non-bonding surface of the film during lamination to
facilitate transfer of the textured or embossed pattern on the substrate to the overlying film
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m xture in step 310 or after formation of the catalyst |ayer in stzeg %%%.2335
Subsequent to the formation of the adhesive layer in step 330, one

" preferred WPO28488 300 conprises an optional step 340 in whip d
layer of adhesive is formed on the 13 26 APR 2005 WO 02/ 3455310%0?/%9&"

PCT/ US01/ 42746 opposi ng side surfaces of the.substrate so as to bond the
protective GQUsthe | he.substrate ternatiyely,
the second | ayer o? nggﬁggﬁ%ﬁ@gﬁﬁ%@%ﬂ%gﬁ?%%ﬁrg? o&es(%ﬁlf?q)f‘?ghgﬁ %5‘1‘%91‘51?\1
that will Imtigimaced adj acent the side surfaces of the substrate. The

second |ayer of .adhesive used for bonding the filmto the side surfaces may
be the sane adHBSPFE SRt & SRRV ORY Yo press is vepdithdawinats therfilm o the

"surface, heuBM&: @Lrab - j e d,,such as ho
mel t pol yur et haﬁeéog%hesi%?%fﬁr]%nmls o%n%téd,[ Yde%teo@ ?‘sr%t%% %ﬁ%i%?&slpﬁ?orﬁz’ﬂ’}hké?d
_Cheni cal s, Sanihulesntooye prefethlytah abdutdOstodss fishordbut®ké 5 nHghiRs] T8e témperature

preferably ? f ween gbout 0.002 ingch ng 0.020_i nch, nore preferably between

about 0.002 iﬁﬁec 4h ‘&W&ﬁ.l’fﬁ%ﬁﬁ GBtssR bout RS0 degrees FnindhsQQ degreeh &,

si de surf agfge Ofef ' ‘ ] | edges of,.the
Dlefoloby BufifchAiiRut'300 RS H %@%{éﬁ{l&é}g%[ 8, g‘h%ﬁﬁd’“ﬁ%ﬁ‘*ﬂy

substrate fromthe effects of noisture,
li ke. Furt pebadiment, aor @liconegbashbé ribemlayey ds phyecd on tthe obiet eurfadd SEB FRM hdd

also inpro st.hetic qual ity . of the huilding terial assenbly as the .
_entire ass’él% Y e‘ﬁé’?t‘%%@&ﬁh‘&ﬁﬁi%& ?lmerega@mdbem gures at a shightty
i || ust r at-eslowbhatePWR&ESSm HihGel ¥ ' L.ah -
om ARSI S8 ks 3030l e ety

protective filmis applied to the exterior sur

filmis preferdfiapothgssmbedimentha menihrene picssioesenfbrine plus yatihen pasis fed
adhesi ve Q.. £l r 4he terd or. surface of the fiber cement substrate or
the bondi 28 Ig‘ﬂr"?}a"@eﬁhﬂ‘ﬁéﬁﬁ Fisiate. AS s ﬁF%f's‘aﬁiﬂ VR i the ¥, mpmbeme (plus
Pref er abl wactnkg) i)'rdsmdpmnwﬁycagg{yiﬁ?g@m ipRssiid! 2% fnGhbliE 5 bgatug,gftge?]ﬁi n
St an e

a manner such that the filmsu ially covers the entire surface 0
subst r at e TemprERe In press down watothe flow causmgthetfim fo domform tdithesubBits edrtours

sur f ace; K 3QQ .cant i i th an.opti gnal step 36Q i'n which the
filmis w@%‘é‘gé ar ouer'ldq’?r?gl%e‘%}iégltga})gﬁ%’?‘m{\:’vI e&glﬁigg}'roﬁ T é?%‘?’%?n@& posjtioned
the side sdpatedemchiothtreohibiswaesianh ¢f SitkmembihePpNis Ml 2 I @SanhNgse

manuf act ur ed..b ar ber an Equi pnment Cgnpany. As Figure 3 further® shows,
after t hepf’?lPﬁ‘XdeJsBoBo&et FHREer SWdace RE egph nlpnk. o Prefrrallyo dusing Rftinationg itheles

o b s O PRIk e
fi1m and plokseausing the filndo wrap atoaydrthe fatadhalivey of Hepluile FiaiRRRE WaS sidsS
conpres S‘eglrﬁrr}g. a“fl:lrlgr%ily, the minimum distance is dependent on the thickness of the i)lanks with
the thicker planks requiring a wider distance between planks. For instance, fiber cement

 planks having a thickness of 5/16 inch typically require a 2 inch gap between adjacent

planks to ensure that the side surfaces of the planks are laminated with film.

Preferably, the film is pressed to the subsirate at about 15 to 90 psi for about 5
seconds to 5 minutes, more preferably at about 15 to' 50 psi for about 5 seconds to 30
seconds. The temperature of the lamination process is preferably between about 250
degrees F and 500 degrees F, more preferably between about 300 degrees F and 400
degregf F Furtpennopg, a 7srj‘]7i§ci>rnf-based rubber layer is placed between the membrane and
the outer surface of the film to enableth;:ﬁ'ansfer of ﬁ;e textﬁ;;& or embdésing pattem 0(1-1- o

-the substrate surface to _the overlying film so that the finished product has the same texture
or embossing as the substrate surface. Preferably, the silicone-based .rubl::er layer has a
durometer between about 10 and 100 shore A, and a thickness between about 1/16 inch and
Ya inch.-
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t hereby bonding the filmto the substrate. The | am nation process caz %@PR 2005
performed using vacuum press, nenbrane press, nenbrane plus vacuum press,

pl at erwproesssogcont i nuous i sobaric press, or any other |mfi/ned2mequi pment
known in the art Furthernore, a rubber sheet is preferably placed on an

outer, non-bonding surface of the filmduring lamnation to facilitate

ety gt i PREhEEbsE b AERARREC R NEEM OBl ABIERE rhfot il air
ext er i obetsweeh ahe filin tahé siibsti-ad add prles wahovidgamdishireevgrRei gendrdtak fione dher

enbossed attern I n one enbodinment, a_ conventional vacuumpress is used to
| ani nat terduripeithe press. Agisuch, themembene nlus yacuurb press pracesprabstzatially t he

substr ) a%s r 3 ef erably
at aboﬁ%ﬁ?g&t ‘g&%‘ﬁé‘? B?ggl a oitﬂ&% ]tagtﬁlgﬁ% %@I&ﬁﬁéqﬁ%%ﬁ%ﬁ%&g of t ée) '
| am nat capablerafdaminating phefikn ab the daénmemdaidesurbies 0€ dicadsirang thdShime
degrees.F, {]e _pr_eferﬁagl y between about 300 degrees F and 400 degrees F.
In t hi sts Viuch elimipates, &?P&@ fpsing g ssparategmEppestodamingie the fila to fhe sideced

on the ‘s%‘fa‘éés.'%%%ﬁ,e gé n%%glﬁbﬁ%% Qra&efoPﬁ?éﬁae&g?%g%pgg%%%

with the film Furt e adhesive cures at* rate
when ¢ aper Bnie st the rextaior suffacnobd theesubstraten e prnranepres sedas geqdind a

bel ow. I1n.anot her e di mept , menbr.ane press or nmbrane, pl ys vacuum

o eos it dEGnee iy teiubrain (oo e GERes ol hd Fibsaie: H9 v
known iBndiRel hting r mﬁmlp aﬁ%’ﬁ Al | heat
and prég%ure s?o xgg%%éggntggg% cg%s?iong t he Ir%re r%a to prgls%dggv%n onto the
film dbeefimjencyecof thenlatinationf pronesso Firthesmokg cthe ayoleoting obthet iiembrane
substrate. In one enbodi y, a plurality of fiber cenent,. planks are,

oot 1 SHE R camid SlePeoloEst Db th AhS RIateR PrERet S ih BB

whi | e prdsared aftfinfahll 'Beltihg pROShicdMeshton the exterior surface of each plank.
Preferably, during Iamnation, the nenbrane exerts pressure on the film
and pushes tihget apothénsmbadimenty a contimtonsdspbatlicquwress: is used ik lantiaatei the filine
filmt a roungd., the | ateral . edges of the planks. and, contact, each, si de
sur  act® teafiaiiay The fantiniorn BebaepEntls A9 gl ol SoBHERsu W RRaHe of
the pl gikextdidriimdtsite subfakeof thk 30kstrate Gt Eardo 8o WhitBmOtSeMicicRaPILNERR
pl anks. For instance, fiber cenment planks having a thickness of 5/16 inch
t ypi cabueynbrengpress o1 menthrangy upcuvar wesss ddgurechilluspratesies preferzerds press skiap t he

<" pr o0 366 o kol el Frsf b IARH Moot i rohfg i lainden &'

protective film to a fiber cement substrate.

As shown in Figure 4, the press setup 400 generally includes a horizontal press
platen 402 that is made of 2 thick piece of metal or a metal 'belt and has a heat source that is
capable of raising the platen temperature to about 500 degrees F. The press setap 400
further inchides. a rubber sheet 404 that is made of a layer of silicone-based rubber and has’
a durometer between about 10 and 100 shore A and a thickness between about 1/16 inch
and % inch. In one embodiment, the rubber sheet 404 is placed between the press platen
402 and the non-bonding surface of a layer of film tﬁat is to be laminated to the substrate.
In another embodiment, the rubber sheet 404 is wrapped on the press platen 402 and heated
up to about 200 degrees F t0450 degrees F as shown in Figure 4. The rubber sheet 404 is -
designed o optimized the transfer of the texture on the substrate to the final exterior finish.

Furthermore, as it is shown in Figure 4, the press setup 400 also includes a plurality

of vertical members 408, preferably comprising rubber belts, that are dimensioned to fit in
. the gaps between adjacent substrates in the press. The vertical members 408 cause the film
to wrap around the lateral edges of the substrate and be pushed into the gaps between the
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secbnds_ to 5 mnutes, nore preferably at about 15 to0.50 psi for abOZt8 BQ‘PR 2003
seconds to 30 seconds. The tenperature of the |am nation process is

" pref erabl WORB34#8n about 250 degrees F and 500 degrees F, pgaresopieigr ably
bet ween about 300 degrees F and 400 degrees F. Furthernore, a
silicone-based rubber layer is placed between the nenbrane and the outer

surface of g I | OBy : r LaemRossi n
pattorn on ppae MilOuRIfk heblhd BARECE: B JHE AN Eind B %" o
fi ni shed pbonditte filesta the skirrerfaeest in ene embedings, the tldskiidas of theStibir®elt 408

face. Preferably,  the sili -based .ryhber |ayer has a _duromet

bet veen abBLP P! SBEetERols PoRveeth sbant ik aad Towehaiiicn i thicknass of e
and % i nchubbsbbalt GOARRa AP RAY RirLdiodR WhicRE i hé %Zﬁ%géﬂﬁd}ﬁiﬁgﬁ% thtghe
I f et ween e fiTrmand

menbrane plus vacuum press is capable of renoving air
subst r at e BRlcEbelbd0&em gangratmlataralpressapromdge pess tesipfession Iéuds agaibstttha skie

during the_press. uch he rane pluys vacpu ress praqcess '
subst ant i afng‘%eﬁ 8%@5%@“’6’5%&9 &ﬂ%@‘%a 5?‘?‘8?‘33"3b?9&t ?@%Pla Yo S0 Tubhex helf $98¢,
t he nmenbr ang Phe6meter BERvech ABGR . {d 1dndHeas ian e = 0 Q&af— L erd or
and side surfaces of rt he subst rartﬂeﬂigtit-he sa#’egt%{&gr%%bdﬁa(ﬁn%‘ | mﬁg%glgat%e
need of ustheyt ¥16cpeh ta & ughapese preferably béGeincingo 14 invhs and ischeatedeup to about

surfaces. sgribed.ahove, in order for the side surfaces to be
| ani natediaﬁtb e ggt?r’eﬂﬁ %%ﬂt"ﬁ CBPSr i or surface of the substrate, the

menbrane press EigireUpfirtiey shid®fs that He hredideiys 160 GRoBALINEE @gﬁ%@ﬁmh-

dependi ng on the thickness of the substrate.” The required

t he subst FagteEal A0 that mry be magds| of anetalssuek gs ahuninny stechorsamyenatesial thae can
efficiency.qQf:t ' ' €SS. t hernore, .t he cycle tinme of the
rerbr ane. e eable SENAeRRCORRRE 450 ot e § HiniertiFiet cadh o
as it invsmma;ﬁﬁangloﬁsmwmdmd@mmegﬁiehwmngmzsqﬁ%ﬁe%%ﬂ-_ entl 1
yet anoth er%gdl gﬁnt, a continuous i sobaric press. is used to |amnate
The film His™idis of < sypnast mptcaiat 41Q iy peferablyoratrawerpihes ¢hé ber camerd pinile
of sinult hof £ Wak i rj ' S aces. of. .t h
substrat e?%%%rﬂl %g& Hsi%}kuglgﬁo?r%rg%?%p |%:?é%‘?£€/ed gﬁgﬁ‘;t#ﬁ'e H@aﬁkr‘{}%e L aeTs
meibr ane that therbothioasedge 1gs alsd larhinatetr at es a preferred press setup 400
for the continyous i.sobaric press in which the setup is adapted for
| ami nating a &”HPEJW“PP’I ﬁ’Fte@malsfﬂrﬁngé%ﬁ@n?x%ﬂ%m.o Abe plesliratiahout
Figure 4,13 Fhin¥itdsh | l.at en
e oS SR 5 o g 16 S il SIokE BrefE b1y 4t SPONCI AL 300 pof 1

402 that is made of a thick piece of netal or
sour ce t hhout § seconds to 30 seconds. The temperature of the lamination process is preferably
between about 250 degrees F and 500 degrees F, more preferably between about 350
degrees F and 450 degrees F. Advantageously, during lamination, the rabber belis 408
} physically pushes the film into the space 416 between adjacent planks and applies heat and
lateral pressure to the side surface of the substrates so as to form a durable bond between
the film 406 and the side surfaces 418 of the substrate 412, Furthermore, in a éontinuous

- isobaric press as shown in Figure 4, the substrates can be moved in and out of the press set-

up using a conveyor type system so as to further reduce the cycle time of the lamination
- process.

The following examples are illustrative embodiments of the lamination process used

' to form the builéix_l_g material asséml;ly. However,ltcan be appreciéféd that theéé examples o
are for illqstrative purposes only and are not intended to limit the scope of the invention.
Example 4 | |
A preferred lamination process utilizes a vacuum press to laminate a film to a; fiber
cement plank having Cedarmill woodgrain texture on the surface. Preferabiy, the film is 2
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capable of raising the platen tenperature to about 500 degrees F. Th r@?ﬂj%
setup 400 further inchides. a rubber sheet 404 that is nade of a Iag

sili conepaswd rubber and has a duroneter between aboutpdfusuirk240 shore A
and a thickness between about 1/16 inch and '/a inch. In one enbodi nent,
t he rubber- sheet 404 is placed betmeen t he press platen 402 and t he

non- bongkgx®
substrate. n anotﬁE rrent %h gﬁ%ser s eet 4 appe ﬁvet he
press pissteto Adiﬁnlatadtheedt’ﬂmdto e t&benbmmheﬁoplaﬂkgnseesfaﬁ t:m-e4ﬁv@o degipoaent- as

shown in_Fi e4 The r eet. 4 Is_designed to optinized the
transf dioL G&%‘P@S@%ﬂ@f?&a% -t 19 RastcylaT, apprexineiely 6.0 ermaof -

Fur t hertﬁeraaheseee Me&m@er ; oﬁaﬁﬁg@dfeﬁéh?&rt&gd%@ g%:gr t@gﬁ;lu‘jes

a plurality of vertical preferaly conprising ru
t hat arteviigwehdiédnehithicknbsst andm. mntnangaqontdnebﬁmuaﬁyahpm@ubﬁe ddoainaten t he

Press. oPnmmscig o e, FBRCRiRa e uSl Cher hogert el e eh g & betayana

edges

2005 V\eaeeha vaerrehr?@fﬁezé@at%sae vehéemg SRRl S U ©
to the side surfaces of the substrates so as to g)%é%ﬂ mtot(ﬁie si de

- surfacé20 *ﬁm&&m&nﬂm&ﬁmhmat&iydlbwmsqﬁﬂbd@mahohﬁ mimits. 408 in a
hor i zo&% ection is between about ' inch and 1 inch while the thickness
of the beIt 408 inavertical direction is thicker than the

thi ckness ofAdcthérprefertd lahidhatioRCproctRPEELAR! § QS n56 PR PR pRE B
pressure under ress conpreSS|on oads agal nst the sid surface the
| ami nalaminste ko srﬁbargm@tgmmﬂ:gcwmﬂammwxmmMemms

nor 2obtolraRbs dut PSR OBl préchalel TRBR A8 ik b %%%?e'ﬁbﬁ;m@m

inch tgnd cd)dié‘d]mﬂﬂd 2i §oﬂB§’6a@‘8 SHballyst. 1%2%9&%&1% rﬁixhﬁ‘e‘i?g Q%

|n the press. Figure 4 further shovvs that t press setup 400 al so |ncI udes
a pl urtéye t@mﬂenﬁo peburethenee adh wmocmmmmm&ylﬂﬁb gmdeamfammam Ppadymbrias

:Llc,l)th egr e%ﬁéf%hggﬁ‘?’bﬂ%% i@‘?sﬂ us'if%‘ﬁ?lzs%'%’% ebler%bit% e?T al

410 i sBiedeptadlysn Appbxithately P § ofehe dheebvteixhiré wdshpplied BybadhtB#e the

wi dt h of the syupport materi.al is preferably narrowerrthan the fiber
cementSXfrEgnSuriae of @ 8.24anehx %El&‘hrteﬁé‘lf‘?d fiber @@nemdmhl ha‘b@g @oriléduch 414
of th ?‘ﬁ'ﬁg 8 4 am

During ['am natl 23&6 ?:U{lm é%ggge@jg?ue?%et cejﬂfé ét%fm?%étepl ank

at abowds pdSed onm@ensnoxf arfabafithe fitee @efent plaﬁkrnmﬁgeme d&ﬁ&ﬁv@rz@ﬁ]@é@m y
at ab%'ilt 320 I\tdgregggr, psll'ub{aer sheet having a thickness of 1/8 inch and a hardness of 50 °
durometer was placed on an outer surface of the TEDLAR® film while the film, adheslve |
}_ and fiber cement plank were laminated in a Globe membrane plus vacuum press at 300
~degrees F-and 45 psi for 5 seconds.
Example 6
Another preferred lamination process utilizes a platen press to laminate a film to a
fiber cement plank having Cedarmill woodgrain texture on the surface. Preferably, the film
is a 68080 precoated TEDLAR® film having a thickness of 1.7 mils and coated with
B 970001 mﬂ of Blcat 8 catalyst Preferably, the adheswe mixfure is a fast cure two
- component polyurethane adhesrve comprising 100 g of an aromatlcﬂ i)elymenc lsocyanaiewm
_ material such as Rubinate M and 100 g of Voranol 230-238 mixed with 0.2 g of Bicat 8
catalyst. Approximately 0.4 g of the adhesive mixture was applied by brush to the exterior
~ surface of a 2 inch x 6 inch textured fiber cement pa:rlel having a 5/16 inch thickness and a

moisture content of about 12% by weight. The film coated with the catalyst was placed on
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about 5 seconds to 30 seconds. The tenperature of the |anination pr @cBsAPR s2005
preferably between about 250 degrees F and 500 degrees F, nore preferably

" bet ween atvoud2/3350¢ degrees F and 450 degrees F. Advant ageo | Ng
| am nati on, the rubber belts 408 physically pushes the fi @#ﬁ?@ﬁ?ﬁg space
416 between adj acent planks and applies heat and |ateral pressure to the

si de .surfage of, t.he substrates as to fo durabl e bgnd. between _the
i im 206 atr enehlf sBHas F1.B8 H8a” Srnpni PLARCHURE S dbecive rswhed dberonna
cont i nuous Mdré®ka & futibef Sifce® haPin@ W ithidkrEbO6T /16 indhEnd 4 IS diREEST Wﬂuﬁ‘ﬁletert o

moved in and out of the press set- up using a conveyor type systemso as
further reWasdlagd oy @ncouten, monobonding |sunfaoatof dhe TERLAR® filie whille! thei filn,

Form the bitenveyHid fhur EnfiPBERERYeS Bratfa itPhuetit £ Bpgrent snd Pashior
t hese exanpl esonds.e for illustrative purposes only and are not intended to

limt the gscope of the invention. Exanple 4 A preferred |am nation process
utilizes press to Laminate a filmto a fiber cenment plank having

6 APR 2005 W0 CBPaReLEfticR M P GuRen A ionhirciodubinate 15 i 19 B RePrafang
a thi cknessibsifatd.. Preferably, Rrecfilod i $8070preedited TEDLARE frf hhdRk AARILAS of
k.is a fast cure two conponent pol yurethane

filmto tg?g fH.:igger cemeeat . lﬁ?

adhesi ve s> FHSAndcent @‘F‘&i gls\ef 2 hot melt moisimg curepelyasethre edhesivedsugh ass
of the a ' ' re ' =25 X 24 1nGgh textyred
fiber cerr_eq%‘t%ﬁ%gﬁeg{h qgw %a E; %ﬁ%t%%ﬁgggg "?‘ﬁ%“?ﬁ@?m@&&'ﬁs bt
about 12%chmeniplghk nsifige Barermt wrappenp Moieogerph rilbtierfshbéb hates MiGnaodr
fi-ber cerrﬁgg . _ankd henégj g@e‘g{;’é a Mercury vacuumpress with

t enper at ur- a8 ¥ dsolE gler yeasy fhsaeplacade ap eamoutes snefacshefl the20
degr ees FTEPIVE f iRt VESer out. 5 m putes.
Exanple 5 An%ggﬁfﬁﬁwgﬁngwﬁ%%gess %Hei%g féﬁgi ﬁ@'rﬁ)ﬁ%%ﬁdg a
vacuum pr &debeplaten préss at 40Gdégreen F endh 125 pairfor ddreetongds.ank havi ng Cedarmi | |

woodgr ai Ng 'thr on the surface. Preferably, the filmis a 68080
pr ecoat ed%‘ r) filmhaving a thickness of 1.7 mls and coated wth

0.2 g of Bi cat ABofhiat Pprofefred Rithed Willi¥es Ehﬁeﬁ@%ﬁ%@sﬂ&iéﬁﬁaﬂeﬁh@ idslo G ©

two conponent pol \égr et hane adhesi ve conprising 100 g of an aronatic

pol ymer i cedges ¢ fihere coraewsrplank sehile ab thRubime tiee\pomssing (he dilof tovteagabrior

230-238 mdxfde Wrik &a&k.g P%ferably, the film is a 68080 precoated TEDLAR® film having a
thickness of 1.7 mils and coated with 0.0001 mil of Bicat 8 catalyst. Preferably, the

adhesive mixture is a fast cure two component polyurethane adhesive comprising 100 g of

an aromatic polymeric isocyanate material such as Rubinate M and 100 g of Voranol 230-
) 238 mixed with 0.2 g of Bicat 8 catalyst. Approximately 10.5 g of the adhesive mixture
was applied by brush to the exterior surface and edges of a 8.25 inch x 24 inch textured
fiber cement panel having a 5/16 inch thickness and a moisture content of about 6% by
weight, .
~ The film coated with the catalyst was placed on the exterior surface of the fiber
cement plank having the adhesive applied thereon. Moreover, a Tubber sheet having a
thickness of 1/8 inch and a hardness of 50 durometer was placed o an outer surface of the

TEDLAR® film while the film, adhesive, and fiber cement plank were laminated together
in a Mercury membrane press at 350 degrees F and 90 psi for 120 seconds.

’ Advantageously, the membrane press or membrane plus vacuum press is able to laminate
the film to the surfaces and edges of the plank at the same time, which precludes the

additional step of using a wrapper to laminate the edges.
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Bi cat 8 catal yst. Approxi matel y 22.7 g of the adhesive mxture was appld PR 2@3:
by brush to the exterior surface of a 8.25 inch x 48 inch textured fiber

cenent PEA8Y348%ing a 5/16 inch thickness and a noi sturepcardsepiza about

1% by weight. The filmcoated with the catalyst was placed on the exterior
surface of the fiber cenent plank having the adhesive applied thereon.

Mor eover , E gigwer sheet having a thickness of 1/8 inch and a hardness of

50 durmeter was aced on an outer surface of the TEDLAR(r) filmwhile the
film adhesiveno Plfq t‘mﬂﬂl ek Platsnpressiodaninnte thefilm torthe pdgdw e

pl us vac

Anot her preferr Z)Iam nat | on process utlﬁ;’zes a p%atSﬁg%%g S'g&afe? &‘%@ a

filmto dilnf ikaeingcenhivkngisaok 117aviilg afi danted| witho@.000 Rimil t GXBitaf @Bafal}%
surface is.a 68080 precoated TEDLAR(r) film havi ng a

. ‘Preferabl.y, he_film
t hi cknesgjiﬁ%’g’ﬁ ﬂ%l § BWEEP i ﬁhfast)cmo@v%qonmonmtcm yerethang| gdhesive

Pr ef er abl th
adhesi ve‘%:S % % &Jog%gféc pof ymer Mﬁ%%ﬁﬁgh@a%?ﬁ guch
as Rubi nd0@ ngawmmamag)-mss nmxadnoith P30g 36Bicat 8 edialyst.n APproximately).6 3 ofbthe
catal yst. r oxi. mat el é‘e ziwa e adhesive m xture was appl I ed by brush
to the e m"gg?af apy trfﬁgh exirior serpe v edgssofdwpehimchané|
haV| ng a o %L %

wol ght. - TREPHERE obp! R paRS tavid *béﬁwmiégﬁp s Sha R e Sl o, o,
02/ 34508alRait /6047 BYWeight4 6 the exter| or surface of the f| ber cenent pl ank
havi ng the adhesi ve applie Mor eqyv rubber_ sheet having a

t hi.ckness of ety A ?P ﬂ@%lépﬁceﬁtgﬁmw‘@ﬁé@ ]éﬁe‘bﬁnéhe
outer, “&ﬂeﬁ&“&ﬁ‘iﬂhﬁ of EAchCofb ARkA diib&g
- and f| ber cenent peanﬁév\ere&fcgfr% naéﬁg%t oge%H{erA at ggﬁ%%%ftgé}s?blﬂ} an%%gg

for 30 %M@@M@ﬂbmmetdfe%pndi andaolmdﬂdmd:fmo dimosseter M&iﬂﬂeé to
| am nat e .t he f to the es of a. sub rably, the filmis a
68070 pr%‘é%%t%%“’%ﬁ[iﬁt )ﬁ"f ﬁﬁr Vze@ Plpged %@nc@&@éd
Wi th 10 giifage of tie TEDLAR® Hél%iutaﬁ ﬁ;&a
At oFi ndl ey 1?L0111 The fil nﬂll%bat ed vmt the %ot nel t adhesi ve was \M]apped
on the mma@éﬁ@th%ﬁﬂﬁmm Berelpdaced o thesides dftthe plaaks thmt webb ot

et Ul BHRE" TR i B8 e LR ) vale AR 175
platen press at 350 degrees F and 90 p31 for 120 seconds. During the lamination process,
the rubber strips were preheated to 350 degrees F and a pluzality of screws were used to
apply horizontal prcssﬁre on the rubber strips so that the rubber strips in tum pressed the
film against the edges of the fiber cement plank.

The finished fiber cement assemblies from Examples 4 - 9 all showed strong

} adhesion between the TEDLAR® film and the fiber cement plank and no blisters were

present between the TEDLAR® film and the fiber cement substrate. Adhesion is evaluated

by testing the peel strength of the laminated panels in accordance with ASTM D903. The

peel strength is greater than or equal to 17 Ib/in. for panels from Examples 4 - 9, and all
failures involved cohesive ripping of the TEDLAR® film. '

Furthermore the adh&s]on between TEDLAR® and fiber cement did not deteriorate

" even after bemg sub_]act to various bo:]mg, ﬁ'eeze-thaw, wet—dry and bmhng—dry cyclmg
tests. In the boiling test, three samples were placed in boiling water for one thousand hours

- and then subject to adhesion testing. In the freeze-thaw test cycle, three samples were fully
immersed in water within a container while the container was frozen at a temperature of -
20°C for at least 1 hour and then thawed to about 20°C for at least 1 hour. This freeze-
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TEDLAR(r) filmuwhile the film adhesive, and fiber cement plank weres 5 APR 2005
|l am nated in a d obe platen press at 400 degrees F and 125 psi for 10

- seconds. B@opisoB . Another preferred nmethod utilizes a "Eﬁ’;@f . s to
lamnate the filmto the edges of a fiber cenent plank whi e’ggiﬁ{"%&garre

time pressing the filmto the exterior surface of the plank. Preferably,

the filmi ecoat TEDLAR fil.mhaving a thickness aof 1.7
nils and cpa% eg%s\%_%'([)‘ﬁg%‘fegﬁ%ﬁﬁ%%@ r%h’é gwerﬁrtﬁ?qﬁ‘ig‘m AP by the
adhesi ve miwéitirg tést ciclbatied snplés e ROBARAEIH witel Yo 24 RoRS 38Rl % 60°C for
conprising 100 g of —an aromatic polyneric isocyanate material such as
Rubi nat e MZ&kPuEH0 THisovetvby sivsle wanthepepasiodat) timen befge gdbésidi was tdted. In

- catal yst . i Bt el hesi i xtur lied b

bruoh’ ot Ho¢ SRy el Fosd Rl 107 BECIFRLY Bt Siinfrect s RhEhe Faslfon e

fi ber cenediouyseneldrivdinrg @vebhi 640°Fcir RHihGKRE SEhis Beilm oty yéreewssof?:beit&%?&
e

- about 6% bﬁy wei E’tﬁ The fi|mcoated with the _catalyst was placed on t
exterior s Pé’é‘ée% clqrs subjpgiing the speoinens taadhesian tegtingie adhesi ve appl i ed-

thereon. Moreoveysin £ ' | ckness 1/8 ipch apd

har dness of 50. duro%@?’%%%@gﬁ%&ﬁ%%gﬁf@&sﬁm%é%Saﬁ?e{]ex{_hr@‘fsm%"e

TEDLAR(r) #$ tire fibsr| centeiné shbsivate. activeaiageousty) dhé phress 6fER plefaild

¥odiments
| ami nated tQgether in a rcury nbr ane press, at 350 degrees F and 90 psi
for 120" sctlAIYe sapnits JEtle urbre (RS deEnibonsan dhe ndbe, camenpl mbstrato

vacuum pr i l¢eRe T ' thg. f.i 0 r and edges of, .t he
pl ank at ?%z?s%ngpt@neﬁbM| c@h tp%?ren(:l u esa!t o é%%lq ,0%%:@’@{) CEPaens angrmbly
wr apper  t onpiafinsthe sunfoce tgiae dFIhe ubddBing GOEr YR/ sbbRRe RETUSOHHRY 46
Exanpl e 9 Anpt he yprlef erred  net.hod uti#li&izes a platen press to |amnate the
filmto trﬁ‘@ﬁg‘?@ opteasing and smitopm, prerfinigh opcthe axteniemretace; ¢ The pre-firishhd
filmis asa8a&d ffR&O | [ LK . hml.s
and coated with 0. OQO?I‘%E*?JE%EH: g\::\)%%e}i géﬂcgtﬁgpg%tﬁg %_lrbg&efréa&%@l?r %%etﬁgd%‘g'g’%
m xture i gopstugionsite ortindhe Swpuye ddyaotagoowty dhe lanthetid'beraeidit aisembip0

g of an. . td 0l Li ¢ .l S0C ate. material such as Rubinate Mand 7100
g of Vor a?féﬁ %gé’ﬁﬁ‘é%@ry#gmeﬁw%%%‘%fﬂﬂéﬁe&% nef reqpize gay addijenehnamiing yy
0.6 g of theunser. :

' Moreover, preferred embodiments of the present invention form a building material

assembly having the durable properties of both a fiber cement substrate and a
fmorohydrocarbon film. The building material assembly formed comprises a pre-finished,
durable, laminated structure that exhibits strong adhesion between the substrate and
‘protective film. Furthermore, the building material assembly can be formed using a single
adhesive and lamination process with a relatively short cycle time.

Advantageously, the fiber cement assembly of the preferred embodiments provide a
building material with, excellent exterior durability and weather resistance. In particular,
the fiber cement assembly reduces water absorption rate of i:he fiber cement substrate and
will not deteriorate in freeze-thaw cycling. Furthermore, the fluorohydrocarbon protective
film used is superior to most conventional paint coatings in that the. film providés much
stronger mechamcal properties and can resist natural weathering and polymer degradation,

 In most instances, the laminated fiber cement assembly may not need paint for up to 25
years or longer.

Although the foregoing description of the preferred embodiments of the present
invention has shown, described and pointed out the fundamental novel features. of the
invention, it will be understood that various .omissions, substitutions, and changes in the
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adhesive m xture was . applied by brush to the exterior surface and e%@sARR 2005
two 2 inch x 6 inch textured fiber cenent panels having a 5/16 inch - '

t hi ckYEQ 8234388 a noi sture content of about 6% by wei ght PCAfSloxeTaEstely a 6 -
inch x 8 inch piece of the TEDLAR(r) filmwas placed on the exterior
surface of each fiber cenent plank having the adhesive applied thereon.

ggrgayggeté?ﬂ&ygaﬁﬁﬁggﬁﬁ%recesqg%ﬁ$%%% stglpsﬂﬁéV|ngﬁ%aﬁ£%? onE&gE

%2 x 6 thoshskiedimptlecat] withan depirting fmmfthe:epmft dftthe TivRnABY.r )Cdnsbqnenﬂy,
Speci ficall tubber stri d en . adjacent planks and the
other t q\g’ﬁtﬁglr}g?: Eoﬂéh‘éﬂ‘gp‘g@&j&@?f’g lt)h‘“s%l\e ing dispusspmsnRY shauld beer e
not adjmedh %ﬂ?ﬂmﬂ&ﬁéﬁcﬁﬁﬂ@ film adhesive, and fiber cenent planks were
t hen pressed |n a ‘platen press at 350 degrees F and 90 psi for 120 '
seconds. During the | am nation process, the rubber strips were preheated-
to 350 degrees F and a plurality of screws were used to apply horizontal
pressure on the rubber strips so that the rubber strips in turn pressed the
filmagainst the edges of the fiber cenent plank. The finished fiber cenent
assenblies from Exanples 4 - 9 all showed strong ~adhesi on bétween the
TEDLAR(r) filmand the fiber cenent plank and no blisters were present.
between the TEDLAR(r) filmand the fiber cenment substrate. Adhesion is
evaluated by testing the peel strength of the | am nated panels in
accordance wth ASTM D903. The peel strength is greater than or equal to
17 Ib/in. for panels fromExanples 4 - 9, and all failures involved
cohesi.ve ripping of the TEDLAR(r) film Furthernore, the adhesion between
TEPLAR(r) and.fiber cement did not deteriorate even after being subject to
vari ous boiling, freeze-thaw, wet-dry, and boiling-dry cycling tests. In
"the boiling test, three sanples were placed in boiling water for one

t housand hours and then subject to adhesion testing. In the freeze-thaw
test cycle, three sanples were fully inmersed in water within a container
whil e the container was :frozen at a tenperature of - 20C for at least 1
hour and then thawed to about 20C for at- least 1 hour. This freeze 20 2 6
"APR 2005 WO 02/ 34508 PCT/ US01/ 42746 thaw cycle was repeated for 15 tines
before the sanples were tested for adhesion. In the wet-dry test cycle,
three sanples were soaked in water for 24 hours and dried at 60C for 24
hours. This wet-dry cycle was then.repeated 50 tines before adhesion was
tested. In the boiling-dry cycling test, four test specinens were
subrmerged in boiling water for 2
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hours and dried in an over at 140F for 22 hours. This boiling-dry cyﬁl@ APR 2005

was. repeated for five tinmes before subjecting the specinens to adhesion
testing. Furthernore, the lam nated fiber cenent planks retained the sane
textured surface as the fiber cenent substrate. Advantageously, the
process of the preferred enbodinents effectively transmts 'detailed
surface texture definition on the fiber cenent substrate through to the
TEDLAR(r) film As a result, the lam nated fiber cenent assenbly maintains
t he surf ad®HATeIStGUABMED ISt he under | ying fiber cenment substrate while
providing an aesthetically pleasing and uniformpre-finish on the exterior
surface. The pre-finished surface further precludes the need for painting
the substr'at e, A9 maferial frsepRly PARRY§"I:const ruction .site or in the factory
Advant ageous layfjbet Inginfbragd matstale fhialieg a0 exemdr maafrb.lhyremcma dyeriglesurfer ed and

i nstal | ed cBhriskd wdﬁ]}g%r@m,a%g@snot requi re any additional painting by the
user. Moreover Ere err ts of the present invention forma

bui | di ng mat er P4 rofyggog?fmryﬂ'rﬂge\rw BRENg B R67: @ Hr operti es of both a fiber
cenent subst r atdirshfngeraf afHesivs pdvitidnaictatdzen thd dxmariorTduefadunf ltheh substratet anditisd

assenbl y i;am@%uﬁmfltmo%hwr@cafuon ifhed as toRdfnPRIbEnd Jha@ba@ée%dwﬁérs.uqﬁéﬂ e
that exhibits stron esi on between the substrate and rotective film

Fur t her noF%heS?’ﬁemBa%eaﬁ?g'Sﬂ%Yﬁ'éﬁi? &Pmﬁﬁ@gﬁﬂleﬁ'%éﬁ? YRR e ANA gvels §hengl e
adhesi ve &erdlingaavifacet ¢fdime fiuoodwedrscaviionfilna ane faans wadhysishbertd withcthe filri without
Advant age?&!}ﬁrl‘lﬂ trésh‘rﬁerft lP@E bﬁmrgurfé’e%%? R fifm Qfhekd¥e thR Ta8ih &IvE ﬁﬁm@ﬂ&%é@@ S

provi de a cell ent exterior durabil

weat her %tfa &' gﬁt'égawzt‘?s é‘?&l‘:}%’m él‘ee" t'?%'é""?’?'l?éer oA ang e rf%m&f‘ék wat er
absor pti oaroumretf@fsulvéﬂrewfspberoferemamerrmabs:hd beteeartbe iswdyhhataimpdeidamddhreat e i n
freeze- t hpyr&yGhdchshal drigsher more, the fluorohydrocarbon protective film
used is superior to nost conventional paint coatings in that the film
provi des nuch stronger mechani cal properties and can resist natural

weat heri n§ andTipobyikiing welgrialcassénchiy of IGrimps twherest fhecBwsr reihfercedmubsiaied f i ber
cenent asgsimpakas 4Mber fentRBéraRai Nt for up to 25 vyears or longer. Al though
the foregoing description of the preferred enbodi nents of the present

i nventi on has shown, described and pointed out the fundanmental novel

f eat ures. 3.of tHee buidingnnaterin! dssemiily fof Srimanti evheteyo thet filkwt refafoiced subsiatessi ons,
substi t ut iHpsisestbboadngas in the 21 2 6 APR 2065 WD 02134508

PCT/ US01/ 42746 formof the detail of the invention as illustrated as well
as the uses thereof, nmay be made by
4, The building material assembly of Claim 1 wherein the fluorchydrocarbon film comprises

a polyvinyl fluoride film.

5. The building material assembly of Claim 4 wherein the fluorohydrocarbon film is
approximately 0.0015 to 0.008 inch thick.

6. The building material assembly of Claim 5 wherein the fluorchydrocarbon film further
comprises a layer of adhesion enhancement coating that is between about 0.0002 fo 4.002 inch
“thick.

7. The building material assembly of Claim 1 wherein the first layer of adhesive is
approximately 0.001 to 0.C05 inch thick.

8. The building material assembly of Claim 1 wherein the fiber reinforced substrate further
comprises a plurality of side surfaces extending substantially perpendicularly from lateral edges

of the exterior surface of the substrate wherein a second layer of adhesive is positioned between
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those skilled in the art, without departing fromthe spirit of the 2 & APR 2005
i nvention. Consequently, the scope of the invention should not be limted
to the foregoing discussions, but should be defined by the appended

clainms. 22 2 6 APR 2005 WHAT IS CLAIMED I'S: 1. A building material assenbly
conprising: a fiber reinforced substrate having an exterior surface wherein
the exterior surface conprises hydroxyl functional groups; a

fl uorohydrocarbon film having a bonding surface; and a first |ayer of

adhesi ve plossitie emtadesheft tive eubstrite aedt tiier banding wifae eof dle filliesosath®tfomt e bandl t he
bondi ng sudackeaf the fluorohydrocarbon filmso as to forma bond

t her ebet ween, wherein the adhesive conprises an isocyanate conpound
wherein the isocyanate conmpound wets the bonding surface of the

f | uor ohydocar foea building satriil casssmigly phyBaimas vibereth tiet secorvelayerd of sdtiekicut
requiring chheRkEE RSt nft pbGehARAgRgveuUr face of the film wherein the

adhesi ve further conprises a catalyst that catalyzes a reaction between

t he i socyanat e conpound and the hydroxyl functional groups in the

substrat e 180 agh¢ ouildog magerehasseblly ob Chiin Betheednthe heyer sfowy arvéttpelygretpound and
the hydr gidsivb WnebloAnalely @08 B50.028 inchi¥§adUi | di ng material assenbly of O aim
1 wherein the fiber rei myorced substrate conprises a fiber cenent
substrate. 3. The building naterial assenbly of Claim1l wherein the fiber
rei nf or cedt.subdétbuigdirng materiapassetdy eempoisidg:mat eri al . 4. The buil ding nmateri al

assenbly of O gistBskatdReNif) 4h deforfsLieohydrocarbon film conprises a
pol yvinyl fluoride film ngﬁ%terl | assenbly of Claim4 .

5. The buil di,
wherein the fl a&%warr"ﬁ?f%"r"tf%n?‘i'qgrﬁ fogdin g% PRBtely 0.0015 to 0.008 inch
t hick. 6. The bdiist dyangf adesgve pdsitiawsidrbiepn dfe cEledomuBacsiné thei sabsttate and the

f 1 uor ohy dp&iigRaRade! If el tibloRRioca®BRIN $£8s B bAY S bok thddhRRi AN WRBARRSTENT
coati ng tg@‘t?éj S bet ween about A 0.000 . . The bui |l di ng

! 2d£o 0 0;02 i nch éhl H?; 7
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bonding surface of the film.

12. The building material assembly of Claim 11 wherein the substrate comprises a fiber

cement material.

13. The building material assembly of Claim 11 wherein the substrate comprises a plastics
material.
14. The building material assembly of Claim 11 wherein the substrate comprises a metal
material.
15. The building material assembly of Claim 11 wherein the substrate comprises a wood
material.
16. The building material assembly of Claim 11 wherein the fluorohydrocarbon film comprises

a polyvinyl fluoride film.

17. The building material assembly of Claim 11 wherein the substrate further comprises a
side surface that extends substantially in a perpendicular. direction from a lateral edge of the
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of the exterior surface of the substrate wherein a second |ayer of jaghgsRves
is positioned between 23 2 6 APR 2605 the side surfaces of the substrate
and the bonding surface of the filmso as to forma bond therebetween. 9.
The building material assenbly of Claim8 wherein the second | ayer of
adhesive conprises a hot nelt pol yurethane adhesive. 10. The buil ding
material assenbly of Caim9 wherein the |ayer of hot nelt pol yurethane
adhesive is approximtely 0.002 to 0.020 inch thick. 11. A building

mat eri al @steearisliyace ehheisbsigte wigrgu betfiratveaph avdung trenatest eddeasf tteuedegioe; a

f 1 uor ohy diseeRE B extdnbi @ isndid hendi ng surface; and a first |ayer of
adhesi ve positioned between the exterior surface of the substrate and the
bondi ng surface of the fluorohydrocarbon filmso as to forma bond

t her ebet wd@n, Whebuliing nhierial asteadlywéCleonpirwisesn e flicdyyarsbae fino npauises, a

pol yol contakndregaledr oxyl functional groups, a catalyst wherein the
catal yst catal yzes a reaction between the isocyanate conpound and hydroxyl
functional groups so as to form a pol yuret hane based pol yner wherein the
pol yner physi dbg byildinptreatériob kssembid db Seirs 181 wiHereirh theflayemofinalalydids betlysdr at e

W t hout r gegdit b.o0w®skd €&dodgieh. of the bonding surface of the film 12. The
buil ding material assenbly of Caim1ll wherein the substrate conprises a
fiber cement material. 13. The building material assenbly of Claim1ll
wherei n t B& subka paldag costpia ob Slam pl abereipsthe risvcwnitg| combundT bresdntiiin dieng
materi al ageedhys &f NE@kRctiohaVdisUpehat if PAWSHHolE108, SR BE Reight B kiR

mat eri al .toiLa§w9iT|n%ngg&I)r9|0n9 mat eri al assenbly of Claim 11l wherein the
substrate corrp?i SELT LRSS ® material. 16. The buil di ng material assenbly of
Claim 11 wherein the fluorohydrocarbon filmconprises a polyvinyl fluoride
film 17.21The My bdidRg @Rl ibRICIs SEWhbHin Ohe (dodldititd looMpBinfi Radt B —RBbBStrate
further cpmr ées a S t hat .ext en bstantially in a
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22. The building material of Claim 11 wherein the isocyanate compound comprises between
about 10% to 33% -NCO functional group by weight.

23. The building materfal of Claim 11 wherein the polyol has a functionality of between about
2.0 and 4.0.
24, A method of forming a fiber cement assembly, comprising:

forming a first layer of adhesive mixture on an exterior surface of a substrate wherein the
exterior surface has a texture;

forming a second layer of adhesive mixture on a side surface of the substrate wherein the
side surface extends substantially perpendicularly from Ilateral edges of the exterior surface of the
substrate; '

placing a fluorohydrocarbon film on the exterior surface of the substrate; and

applying heat and pressure to the film in a manner such that the film is bonded to the
exterior surface and side surfaces of the substrate at the same time.

25. The method of Claim 24 further comprises placing a rubber sheet on a non-bonding

surface of the film wherein the rubber sheet facilitates transfer of the texture on the exterior

surface of the substrate to the film.
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exterior surface of the substrate wherein the filmwaps around the 148 &PR 2005
edge of the exterior surface and extends across the side surface. 18. The

buil ding materi al assenbly of Claim 11 wherein the fluorohydrocarbon film
conprises a layer of catalyst. 19. The building material assenbly of Caim

18 wherein the |l ayer of catalyst is between about 0.00005 to 0.0002 inch.

20. The building material of Caim1 wherein the isocyanate conpound

present in the adhesive has an -NCO functional group that is between about
10% and 33%6 by Theimgthbd of Claime25 wieter plavdrigghe rubber ishiest o0 thpolddondiiy surfave of

bui | di ng ngd g1 &hpregs ;%cffogrQ ébﬂ&?@ﬁe‘%& ﬁthnQ% dhﬁ;%){e@l?}é’&v erCRABRAYA BiSsndit 5 NCO

functi onal nct1 onal bet ween about 2.0 and 3.5. 22. The

bui | di ng r?ﬁgéfrlcﬁesﬁf’e‘&ﬁ%ﬂ "f‘Hc’H!tl”Wd%‘?hé?ﬁ e i socyanate conpound conprises
bet ween about 10%to 33% -NCO functional group by weight. 23. The buil ding

material of d %%@%o%lﬁh@iﬂ%r&ﬂpgﬁbﬂ‘ng hast Ad IpHa@ngé & nki tne it cgﬁﬁr}é@@n

about 2.0 and 4 form ng cenent assenp
conpri si ng®n9 Brﬂfr?sﬁd"aém i r'?f'zqnéﬁ/&emB‘F’ ’Q@h@%?s\‘i’"éarﬁr%tsﬁ?t@” &h thérf”'&?@%’??‘drl’e
surface ofextarissréice af be whtstrete mnd h@lurabytof vertiral sambas thahasis@a sexchdisestiorf or m ng

a second lpefimQb wARRRRAY et bibuGesd Bresd Qg%.ré,%é ae@s&facé &%e%abé.tafeat e
wherein the side surface extends substantially perpendicularly from

| at eral edges of the exterior surface of the substrate; placing a

f 1 uor ohydedcar BammethbdroidiiaitnH vehetedr ising tbaipresscenpfisdshsing alzsttinatues; iscak
appl ying hgat and pressure to the filmin a manner such that the filmis
bonded to the exterior surface and side surfaces of the substrate at the
sanme tinme. 25. The nethod of C aim 24 further conprises placing a rubber
sheet on &9nonThomgihag of SHaina2fe whérein Hee hpdizontaheember tdverisasbi emeta hndsddn

faci | itat gsetdyaing fpberthedtBRd Ihe&&&ﬁaemembérbeo@ﬁg@g b@.ramy %HLB@; Bei@f the
substrate to the film 25 2 6 APR 200 of Claim25 wherein

pl aci ng the rubber sheet on the non-bondi ng surface of‘ the filmconprises
pl aci ng a3¢.ubb&hre methed of {dain 12§ vherdnrptacing ére rbfdtenstent abibe nort@onding sdrG@e shore A

and a thi %m%&:ntbﬁgé@%&m@éqwbeﬂe{h%@t HaRhda H@rorhbdr bddedin agzm ﬂaﬁ‘d oRthed sof
CI al m 24 thea t%lcpneg'ggehzeengaboutal 16|ncﬂtCP2?nSCF‘Iur € tO bond t € fl m COI'T'pI’I S€s

31, The method of Claim 29 wherein the rubber belts have a durometer between about 10
and 100 shore A and a thickness in a horizontal direction of about 1/16 inch to 1 inch.

32. The method of Claim 28 wherein the thickness of the rubber belts in a vertical direction is
greater than the thickness of the substrate plus the second layer of adhesive and the film.

33. The method of Claim 28 wherein the continuous isobaric press further comprises a
plurality of support material having an upper surface that is adapted to receive a substrate, the
support material having a width smaller than the width of the substrate.

34. The method of Claim 24 wherein applying heat and pressure to the film comprises
applying approximately 15 to 700 psi for about 5 seconds to 5 minutes at between about 350
degrees and 450 degrees F.

35. The method of Claim 24 wherein forming the first layer of adhesive mixture comprises
forming a layer of adhesive that includes a reactive isocyanate compound and a catalyst that is
capable of catalyzing a reaction between the isocyanate compound and hydroxyl functional

groups.
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using a press having a horizontal nember that presses a first sectioh G®PR 2005
the filmagainst the exterior surface of the substrate and a plurality of
vertical nmenbers that cause a second section of the filmto wap around

the lateral edges and press against the side surface of the substrate. 28.

The nethod of C aim 27 wherein using the press conprises using a continuous

i sobaric press. 29. The nethod of C aim 28 wherein the horizontal nenber
conprises a netal platen covered with rubber sheet and the verti cal

menbers conprise a plurality of rubber belts. 30. The nmethod of C aim 27

wherei n p|3@CI gle /i %th‘blﬂ'%élmsﬁ%&eﬂﬂom ROQBANN N B RHESRGRxtRE corwa}ﬁeé' I m
corrprlses :?gg 2 f]c@: @t%cﬁ haV| a duroneter between about 10 and
100 shore " '"§ B PhTERA%SSeY ‘W@%ﬁ \FtisoPyangts GrERony apd & qilefyst that is The
met hod of c@ablenv2Gtaliriged reactve betpb&@erthdaaotwnhiammomrmmw!roxhe‘umml about
10 and 1Qfuphiore A and a thickness in a horizontal direction of about 1/16
inch to 1 |nch 32. The nethod of C aim 29 wherein the thickness of the
rubber belts in a vertical direction is greater than the thickness of the
subst r at e 3! us Thhmethed ofrfdaiin ¢ awhengin ferdingshe/secemidayehef adhésive nB8ure Threprises hod of
C ai m 28 wWhginglallayeh& n6ORéH gaWtlethahs 28l héheBl €SS further conprises a
plurality of support material having an upper surface that is adapted to
receive a substrate, the support material having a width snaller than the
wi dth of the substrate. 34. The nmethod of C aim 24 wherein applying heat
and pressure to the filmconprises applying approximately 15 to 700 psi
for about 5 seconds to 5 mnutes at between about 350 degrees and 450
degrees F. 35. The nethod of Claim 24 wherein formng the first |ayer of
adhesive m xture conprises formng a |ayer of adhesive that includes a
reactive isocyanate conpound and a catalyst that is capable of catalyzing
a reaction between the isocyanate conpound and hydroxyl functional groups.
26 2 6 APR 2005 36. The method of Caim24 wherein form ng the second | ayer
of adhesive m xture conprises formng a |ayer of adhesive that includes a
reactive isocyanate conpound and a catalyst that is capable of catalyzing
a reaction between the isocyanate conpound and hydroxyl functional groups.
37. The nethod of Claim 24 wherein formng the second | ayer of adhesive

m xture conprises formng a |layer of hot-nelt polyurethane based adhesive.
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