9 MAY 2004 WD 01/36191 - PCT/ US00/ 31729 PREFABRI CATED DURABLE @U? LMYNéUUI'
MATERI AL Background aof the Invention Field of the Invention This invention
rel at agptpsgivi | ding naterials, and nore particularly, td®GE/WBMOBYI2AG.

material conprising a fiber 5 cenent substrate, a polyner filmand a
plurality of resin ippagRatAdnShaelss! siipisc bartrpre- fi ni shed and
durable. Description of the Related Art Fi ber cenent in recent years has
become popul ar for use as a bpickghumipf tinemiical | nst ead of nore conventional
‘materials such as wood, "netal and plastics. Fiber cement has better water
resi sfiseiaheimentionood and i s nore resistant to rotting, cracking or

~splitting er?fﬂ g%lateedtosﬁnidmﬁ mRf2fialsC SO0k pSIB@BINY) &l a Hulthb mblefa@cofpiismb 2 fislad | s
(0]

mor e durable weat hering than plastics. For_ instance, fiber cement
5pr 0du edment substiaten  palyaerefim anga phiralityruf fesiimprgongpd getsctiat is Rasrary fivjshedjand dralle, o1 | ust

as easil as Ldi ng, but offer a lifetinme of |ow maintenance, Fiber
cemente :‘GDﬁ’e(Fateﬁ 9rabl e, attractive alternative to traditional wood
conposi t e, Fibe: ckient ivresentlyearsthas iekome popslorio wee as p diidinponateried insrpadest mere soavepidnabint ages,

fib t t t h ' f
part 1 el e Ve P e 08 el et B Bl S iy Pl ey ©7 2
of t e Btk Bdckdh oS spiRtiRCthant o)t Nigy; fibey pm‘entcﬂues rbErugdibe megalozhd st wen duable dn- si t e

o ot S B e S S, AR RN

1

)

.30 exterior

fact Og,gmﬁﬁg 8R1 dsQuond'Sdidg] B offer atmléiim@hll’rlbsﬁ@ﬁmﬁndce] Giber cafienpsdingries dirsblel he
pai nt ai nt surfaces are also very raI |y on the order of one
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I's nee I's a building
mat-er i al qhaieliGef theets. The differential dimensional movement of the core and the laminate through various

25 environmental conditions can fead to induced stresses between the fiber cement and resin unpregnated sheets which

often leads to splitting of the core or delamination. This is exaggerated by enwronmen’;s which experience high

moisture followed by periods of dryness or heat and low humidity.
Accnrdmgly ‘what is needed is a building material incorporating the durablhty and moisture resistance of fiber

cement while also having a desired exterior look and feel. In addition, what is needed is a building material having an

surfate that is pre-finished and ﬁmable to scratch and wear, while also mamtamlng strong adhesien to the

fiber cement, and does not split, track or defaminate when expnsed to severe environmental conditions or weUdry

cyciing.
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Preferred Enbodi ments The pref @ﬁéf@dscmgmmm@sof t hepresent invention
relate to a.pr.e-finished, m)|sture resi.stant an dur rlal
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a pre-fi |e§ﬁeé$§'ngﬁgﬁﬁagﬁ% ebw |edl ng_ n%t er |aI ; provided. |In another

enbodi nent, a pol ymeric coBetaied bet ween resin

penetrated shgets S b ml%ﬁﬂ%&&&ap@mw ABigtiire resistint @ndaBablé OF
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substrat e, bebliilding MbtBriap® dmtnd (m&pers
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mat-er i al enpbdihent, § piirielic gating bn i sshurobiderRgtween 18siy renetratpbshpet A asulsBAte- ol @B‘mﬁﬁper .
mmy: be ‘pgn%\;rlluge%da grpceseslﬁ;[r pnnd:ngqp eres?n' pgﬁtr%d sﬁ@ﬁ 1o the sitbstrate is provided.

The pr&ﬁmshed hunldmg material preferably combines three components: (1) a substrate, {2} a polymer film

) ' or cnanng and (3} resm penetrated papers “These: cnmpanents formed together provide a building construction

25 | matenal thai is both pre-f;mshed and durable. The resin penetrated papers may be provided on either one side of-the

| substrate or both sides.
The snbstrate is most preferably fi ber cement, but may alse be wood, metal such as aluminum, concrete or

o.ther cementmous matenal plastn: ‘such as polyvinyt chloride, cnmpnsrte material such as fiber reinforced plastics,

engmeered wood matenal such as hardboard of eriented strand board and gypsim board. in one embediment, the fiber
30l cement substrate is almut 20% to 60% Portiand cement, about 20% to 70% ground silica sand, abont 0% te 12%

cellulose fiber, and about 0% to 6% select additives such as mineral oxides, mineral hydroxides and water. Platelet of

ibrous additives, such as, for example, wollastonite, mica, glass fiber or mineral fiber, may be added to improve the

thermal stability of the fiber cement. The dry density fiber cement sheet is typically about 1.3 to 1.4 gjcm’ but can be

modified by pressing the material to dry densities up 0 2.0 glcw® or by addition of density modifiers such as
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substrate or both sides. The substrate is nost preferably fiber cerre%tMAYbuzg
may al squdp@wead, netal such as alum num concrete or -otheT/UsEvB7A9 ti OUS
materi‘al, plastic such as polyvinyl chloride, conposite material such as

fiber reinforced plastics, engineered wood material such as hardboard or
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gr ound I?J He??ra?r%g’ about 0%to 12% cellulose fiber, and about 0%to 6%
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Ypol ymers.. I n.one .enbodi ment , -the thickness of the filmis fromabout 0.2
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ef-erably from about 10%to /0% The proce ' r ; sk e the
resin peémebtae.cthminatss may ccgpd ﬂﬁ'&?@"ﬁ'ﬁﬁs“‘?’?ﬁ'“ﬁ{@?\% a{cﬁnﬂgﬁﬁt@g{t%d Mt?"_gdéet her all
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| ami nat 8&"THe resin penetrated papers first, and then |aninates this sheet
of | am naheadd papers, the polyner filmand the substrate together (indirect
~met hod) . . lem experienced with laminating resin impregnated papers to fiber cement without a specially

e-formaldehyde

" Gne prob -
seiected‘b'nly‘mérin*ﬁim is that the laminate suffers from delamination. . Fer instance, after m_elamm

” " (MP) and phenol-formaldehyde {PF) impregnated papers are pressed in a pressure maching, the resin will cure and the
lamination “will have a much larger dimensional movement than the fiber cement panel undgr h_eat and moisture.
Because of the differential movement, the lamination of resin impregnated paper to fiber cement will delaminate under
dry conditions, high h'un'\itﬁ'ty or ‘with heating up as the forces on themateriaj tear the lamination apart. ]

30 The preferred embodiments of the present invention overcome this problem by developi_ng a method to treat

the surface of fiber cement by using a polymer coating ur.ﬁ!m to successfully stop the delamination on FORMICA

T cemént whether the product is made from direct or indirect lamination. The polymer coating is
al, even more preferabiy

Jaminated fibe | |
preferably a non-rigid, stress-relieving material, and is more preferably an elastomernc materi

having the properties described above, that acts as a stress relaxer 1o relieve the stress between the fiber cement and
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20 The invention relates in one enbodinent to lamnating resin i n’dr QgMAYeZ{]Bl*
papers sw@oasifiORM CA' to a fiber . cenent core- Lam nati opcragomsces at

di fferent pressures, and may be acconplished by direct and indirect

| am nati on as di scussed above The invention also relates to the product-
of FORM CA* or simlar teri to.fiber - prohlem
exper i entbeEsmimprRInpiatIheeis ?’%’5‘1"5‘? °’aWB B‘E é??g'fgeaff “B%lﬁ'écl; %t'bﬁ ?oﬁﬂﬁ%ﬁtﬁgagnle' s?' i
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by devel oping a nethod to treat the surface of fiber cenent by using a
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JLanminate '”C,Or Orat' 4" the nﬁn flshdd, ﬁﬁrfray&;ﬁ@nffs,ahm%hdldaﬁyee inpregheted i ik ON
and/ or sSSTOPEc Rghegive T&, 1 t1onal.ly, ber cement substrate may be

pressed ‘frvigkd. Iﬂveruhhyayrwerlambmebmm -fornaldebiedd penptratad papery |3ﬁg"°f°€? BIB’E"H‘F’H a snoot h
surface on whic h'b'gﬁﬂ’é“g} ﬁ?g%%wg selehi gyer of biaSlbmefit adRdsivé it Provide® rm%dlrst

phdpers may be Ng a 5 coatlng, as described above.
machi ni ngdﬁ,gﬁ o BRbiiiRGt 4 pealisylef lesompregnatakphpers 22.owremprsfersbiy fourleyers P’rﬂhﬁ""éﬂﬁﬂ‘fe&\@e a

fewer nunber of resin | nat e { red
Vot 1 e R, P S 0% e i B s fesdp 2 MiGerRf hurncisfadiite | °-

cenent a,;;,qe“tan@ *ﬁ&;lpkﬁﬁﬁmﬂﬁmmpmﬂMme adequat el.y bal anced to resi st
cracki.ng or

f
a buil ding namr'il'atat:"l"‘gﬁ)ﬁ'é‘ﬁ’fat defécl' ﬁﬁ'ﬁa%gg{ﬁ%%&% &ﬁﬁéﬁé}n@é@?g@ﬂ&?ﬂ'mm °

' géent ' OELEn agnid the dMdomélic ReeraRbridér imited ¥eicel Toé eldiemeric Mebdmretctab!v ‘Tepovers/ity @oriipal one
odi nen ? a fiber cenent

d
second sshe.atieinelieving ofthe farce. ) ‘!ﬂg‘“@f’ "["1%9’55{?? ?“Q‘%E“‘;"""'p& a?g'f a““@“"éwk“d‘ﬁ“ﬁn a
e' ast omep t}s& @‘i’ﬂﬁﬁ.' idep prekdlably BerRéc Mio6ta100% £ 0000%2 Shehpeubes nmshcam\m matrigh b1 H0B0 | 1 y

resi n“1npr egnat ed papers 16 is eferabl Y .the elastoneric
adhe3| v eeldngation is prefarabhchetwseli ahguh10 tg Pl pre BQ@E% “‘%@9‘&%@ %nol - f or mal dehyde

| mpr-egnat ed PARSH b2 afbirétiated that the embodiment shown in FIGURE 1 is purely exempiifying, and thus, other types
95 " of resin impragnated papers in varying quantities may be provided. Thus, in one embodiment, resin lmpregnated papers

may be provided only to one side of the-pane! 12. In additien, each side may preferah]y.havg a fewer number or larger

number of phenol-fosmaldehyde penetrated papers, for example, O to 4. In the embodiment above, it will also be

appréf:iatéd tﬁa’t additional layers of melomine:formaldehyde penetrated papers may be provided, for example 110 3.
" Further examples of a building material 10 similar to that shown in FIBURE 1 are described below.
30 Examplel

One example of 2 building material using a direct lamination method according to this invention is herein

described. A fiber cement. paned having a thickness of %" is roller-coated with Bayhydrol PR 240 {40% of solid) on

both sides of the panel. Bayhydrol 240 PR is a water-based polyurethane elastomeric adhesive available from Bayer

Corp. of Pittsburgh, PA. One layer of melamine-formaldehyde (MF} resin impregnated paper and_four Yayers of phenol-

4



provi ded Over the |layers 16 a | ayer of nel am ne-fornal dehyde peneit rgam 20

paper i(ooléfferabl y - provided. 15 On the second side ofpctiigsopaigd 12, a

second ‘Y%’tff’ P el astoneri c adhesive 20 is provided. As with the first

side, in one enbodiment a plurality of resin inpregnated papers 22 nor e
-preferably four layers of phenol-formal dehyde _inpregnated pa
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out’ "20% an % nore preferabl bet a qg&} 100% to 1000% The

m)dul ushmnbmmﬁesq"baﬂawe‘!qﬁé"bﬁﬁidéﬂhﬁ%/w WU Tyat i on is preferably

bet ween abou ﬁ.g @.ﬁ @Qﬂ IﬁEQrfuﬁ’aFhﬁﬁfteﬁnbﬁhﬁryd@bﬂut(htﬁln\tIess&aﬁ)m)rimz | t
wi |l be appr CI ate tﬁ od| ment shown in FIGURE 1 is purely

exenpl idagsl Ng, and thus, other types 25 of resin inpregnated papers in

varying quantiti e.@l Hﬁégﬂﬂgﬂﬂ%wﬁgﬂ‘agaﬁ%a‘@"@fmﬁvpom ment, resin

i.mpr egnat ed %Japer to one side of the aneé ﬁ
di'tion, eagh S|mhmwmeaﬁlmadnmgntenmﬁeiwaﬂe!%b?Slﬁ'lﬂft?éth““b"'r'“ @é’t be G%er of

phenol - formal dehyde rpenetrat ed papers, for exanple, 0 to 4. In the

enbodi nddhewrsyekedn Wit i | | al so be appreci ated that additional la ers of

)rrel am ne- f or gaLgMaY SandoBREHNen tne cholpren dilne isrplapedokstwseno te ey, cement apd BIRMIEA 1 ¢ o

3. Further exanples of a buildin a nSioh R@brred MadWind N

FI GURE delaminasionjessusy it Bhout Zbops if an 8150 g‘k"&ﬂéﬁﬁ% w&'@‘“i’@n‘%ﬁ“of “a bui | di ng

mat eri al, kgCt |amnation nmethod according to this invention is

her ei n E%Eﬂ%ﬂﬂth fi ber cement panel having a thickness of vy S

nel | er-baatfe Wi t h Bayhydrol PR 240 (40% of solid) on both sides of the

panel . Bayhy mﬁ% aahile Rs'aﬁmﬁren\!ﬁﬁnﬁtﬁmhaﬁﬁdl fnatnymmtmmve@mstodrmcmnaahmu ve

avail able fr rp. of Plttsbur% PA. Ont%d %ﬁ“’ ressed in hot press

mel ami n ﬂommﬁlhﬂlﬂhmsw(aW)ﬁPPféQﬂerFﬁ'ﬁfé@ dehydle mpeanaed DaRES BT P ayers Tof .

phenol m/ﬁmimtmxmmom psihig gt @rRst ed

papers Q%M%ﬂtm&'ﬁ tSp '?Qa"ae coat ed fi ber _cenent anelmilt e aver of M

i rrpregnﬁd‘sa(tg@amlammmk Bm@\ldil!s%@fthbﬁap@ﬁs?dﬁﬁﬂl‘“é'@ﬂ‘a‘{véﬂ BRAET "put on t he

bottom of the coated f Bilieids: Hiht@%taa&emedmnwmmwpmeuhemg@ hidler, ar e

Plessed at 33(’)@“ qéhehtﬂ%nat? pr essure of 750 gs# he h)am naafeg ARGk S

t hen pl §c@sli, iMimabta) I weing DlrusBO WCOBH2-MAAE Jy & waterhesed grvit 9 L hg materi al

showed no del am nat i on. O lde@:lfbﬁx&hﬁdnpﬂsemngn&mbasathth

t he enbw“reh‘é!l?t‘%‘h'h‘ggeé'f"t W& @Eg%emwg'g@u Jecte rsf t a|¥|£| {ﬁ both sidas

del ani naf hQrs 4g¥sddesivel for eBbtesidauA thdim:g oo b am %?@8' ate was PSR

) temper atnfu t;‘éa |:ngtsdstl hgr%?ntteﬁt (n? papeﬂ:ase}f Iamn%eﬁ?s aﬁ:ﬁﬂtﬂ cohfdiOcorb Wére pessed at about 50 psi for about 1

25 min. The temperatures of top platen and hnttom piaten inthe
| then placed in different environment conditions for testing adhesion and

instead of

press were about 350°F.

The laminated panel was
The laminated panel showed excellent adhesion and had no delemination. As a comparisen,

delamination.
0. 5,425,986, was used

urea-formaldehyde adhesive, such as described in U.S. Patent N

using an elastomeric adhesive, urea- | %
to make the same laminates. Delamination occurred at the fiber cement core when the laminate was dried in oven of

30 60°C for about 2 hours.

In genera), the preferred embodiments of the present invention enable a building material to take advantage

y and other propesties of fiber cement while pre-finishing the material by laminating the itber cement to

of the durabilit
rface eliminates the need for

resin impregnated sheets such as FORMICA® or similar material. The pre- finished su

iming andfor paint finishing coating in the factery.

painting; either at the building construction site of paint pr



days. 2. The building material was placed in a dry oven at 60C forl 3 MAY 00
3 0 3. Weobsdibdi ng material was subjected to 5 dry/wet "cyrimssoosucid as 24
hours in an oven at 60C and 24 hours soaked in water. It has been found
that when no polyner filmis placed between the fiber cenent and FORM CA,
del ami nati on pccurs in apout 2 hours in an oven at, _about 60C V. th

11 m G OBGIEA PSP RG ARt e o AR o PGl s RPR ouse e s b o
Exam ne 2@ bda o Batsi! 1 suSeScradh nth theak. eMireoked Mherbia tomuric pobymbicilin benweeh tuiiteat i ng
decorative paper to fiber cement. The ggenol-forngldehgg iggr@qn ted
papers aementasi trFORMIGA pr Rl SNHRE# relioyss SERgoRS ThergbeMephAnd Prvet EEF'B 0.0} thehuifding
press \M# aIhigh pressure (for exanple, about 1500 psi) or with nedi um

pressure or exanpl e, about 1000 psi). to getﬂfaper based decorative
| 81 nat es. Thise ehbodientsstustifted: 3nd desaided ahovesasedprpvided merele asyBXpmplesraf cerranArelested;t

0.5 Mmto 3 mm 20 A fiber c t | ' : y Was
coat ed mﬁ%%&ﬁfﬁ%‘ﬁ@% ﬁi@ﬁ%"?’?ﬁsﬂ.’ﬂ%‘%f% te @% & %ﬁ? e mﬁﬁé? FSE”ﬁS”'" by
usi Ng a hbreiklBytheseAkied MR -alviwithbr depmrtare it tiersoiil amlechpeed thy invention| ast oneri ¢ adhesi ve.
The solid percentage of the adhesive was about 48% The anount of glue on
fiber cenment was about 7 gift' (wet based weight, i.e. 7 g of 48%
adhesi ve) for each side. A thickness of about 0.5 nm of paper based

| am nat e. was put on both sides of the coated fiber cenment. The paper based
| am nat es and fiber cenent care were pressed at about 50 psi for about 1

25 mn. The tenperatures of top platen and bottomplaten in the press were
about 350F. The | am nated panel was then placed in different environnent
conditions for testing adhesion and delam nation. -The | am nated panel
Jshowed excel l.ent adhesion and had no del am nation. As_a _conparison;-instead
~of using an el astoneri-c adhesi ve, urea-fornal dehyde adhesive, such as
described in U S. Patent No. 5,425,986, was used to nmake the sane

| am nates. Del am nation occurred at the fiber cement core when the |am nate
was dried in oven of 10 60C for about 2 hours. In general, the preferred
enbodi nent s of the present invention enable a building material to take
advantage of the durability and other properties of fiber cenment while
pre-finishing the material by lam nating the fiber cement to resin

i npregnat ed sheets 'such as FORM CA" or simlar material. The pre-finished
surface elim.nates the need for painting, either at the building
construction site or paint prinng and/or paint finishing coatingin the
factory. WO 01/36191 1 -9 MAY 200 - PCT/ US00/ 31729 FORM CA and sim | ar
~materials have the advantage over comon interior and exterior house paints
(such as acrylic ' -



pai nts) of being nore durable to surface scratch and wear. Mor eollegr ,MAYhZ‘DM
el astoneric polyner filmbetween the fiber cenent and the FORM CA" or

. simlar material relieves stresses therebetween and prevents del am nation
of the building material. The enbodiments illustrated and descri bed above
are provided nerely as exanples of certain preferred enbodi nents of the
present invention. Various changes and nodifications can be made fromthe
enbodi ments presented herein by those skilled in the art w thout departure
fromthe spirit and scope of the invention. 9 NAY 2004 WHAT IS CLAIMED IS :
1. Abuilding material, conprising: a cenentitious substrate having a first
si de and a second side; at |east one resin inpregnated paper over at | east
one of said first and second sides; and a stress-relieving el astoner

bet ween said cetnentitious substrate and said at |east one resin

i npregnated paper, said elastoner acting as a stress rel axer between said
CHHAM IBiCISIMEDISr at e and said at | east one resin i npregnated paper. 21

The ' byi | di a terial 'ﬁf Claim 1, wherein the cementitious substrate
conpri $es Mﬁ? » PIRHRIS Ui | ding material of Claim1, wherein the
el ast oner i § csakAki-ad sieadotacing arfRunideamaiasteond side; pol yur et hane, acrylic,
acrylic-styrene, polyester, polyether, polyvinyl d,.their difi,ed filmns,
epoxy, pol yainieass onsdiesinifnpreenatst \nepes Pﬁé,atg?qsf E%ggﬁ%d&ﬁb%ﬁ onfq

nat ur agidgsolagérer S. 4. The building material of Claim1, wherein the

el astofrer’is a polyneric film 5. The building material of Claim1l, wherein

the el ast ongstéssaclivving elagamenbetwoet sad nememiitous 6obsinte adowid aldeasthe
bui | di ng mat eri al

f im5,. int | ast o i
Dot e U DSBS PEUB0SH RIS S, oS Al PR AR AL Lpor ei

t he el ; 364 1eQinti @ ongati on of between
%%Bﬂ%a%at@%‘ﬁag& ai0esh gﬁé teSintipPdendt@@ Yoy

about 1 psi. 8. The building material of Claim7, wherein the
el ast orer ke buitdit biateriabof Eisin 1,ywhereinghesemeHiioup SHOGRIDERTIES about 50
aﬁg 8,000 psi, 9. The building material of Claim1l, wherein the el astonet
hHeeTLeP st ransition

3. The building matetial of Claim 1, wherein the elastomer is selected from the
group consisting of polyurethane, acrylic, acrylic-styrene, polyester, polyether, polyvinyl and
their todified films, epoxy, polyamide, polyimide, polysulfide, silicon based polymer and
natural polymers. :

4, The building materjal of Claim 1, wherein the elastomer is a polymeric film.

5. The building matetial of Claim 1, whetein the elastomer has an elongation
between about 20% and 1200%.

6. The building material of Claim 5, wherein the clastomer has an elongation
between about 100% and 1000%.

7. The building material of Claim 1, wherein the elastomer has a modulus of

elasticity at 100% elongation of between about 10 and 10,000 psi.
8. The building material of Claim 7, wherein the elastomer has a modulus of

elasticity at 100% elongation of between about SO and 8,000 psi, _
9. The building material of Claim 1, wherein the elastomet has a glass transition

temperatute between about -90 and 50°C.
10.  The building material of Claim 1, futther comprising an adhesive on a surface of

the elastomer.



t enper ature between about -90 and 50C. 10. The building materi al Jfch§f$““
1, further conprising an adhesive on a surface of the elastoner. MAY 200
11. The building material of Caim1l1, wherein the resin inpregnated paper
“inclludes a cellulose paper penetrated with resin selected fromthe group
consi sting of nelam ne- fornmal dehyde and phenol - f or mal dehyde, 12. The
building material of Claiml1l, wherein a resin inpregnated paper is

|l am nated to both said first and second sides. 13. The building materi al
of Claiml, conprising at |east one |ayer of phenol- fornal dehyde
penetrated paper over the first side of the cenmentitious substrate, and at

| east one [|ayer of nelam ne-fornmal dehyde pengtrated per ove the at

| east ohb | ayks buildiggatstial sidHlabm éeﬂbﬁ@nﬁbﬁﬁme% rpapg:r41n0 Ags Hui | di ng

rrafé{uko&ia %%P%P?’i‘%’“’dmg‘%ﬁnt Ege&% SE{T’omer pgr o?/ﬁ des %ﬁ?gle?:i; é%laﬂiﬁ butlding

st remaldERydehd pherdl-fnaitlddigdani nati on between the cenentitious material and
the at | east_one resin inpre nat(@? ]%ﬁ er after the I&lm nat e g,[%gture i's

. ncubatb?d at The hudlding muterial of; fagpsin rgpreghated papgl 1§

Q%%&msg& Claim1l, wherein the el astoner provides suffl ci ent
st ress relle revent del am nat i on between the cenentiti ous mat eri al and
the at ]3east’I’hnnbu1llchng rmateigdr efy Riiwd Lpagrepriving ¢t leasbronaglayen af PhFHat ed

oL P e LR Y RNt S S Sl ! o
o0& 8¢ nfflariihelitRreldsy s gieﬁe&anai Qapét omrthar avlaaas oBelflijai efphenol-

stress-relief to prevent | am nati on between the cenentitious material and
th@naaldﬂ?efdspemteﬁempﬂ i npregnat ed paper after subjecting said |aninated

SLIUCEUGE Gyt biGASty bl of Bl 1, WhlrehMhe drtone )} #5ab@vSI n Sai d dry

cycl e conpri’ses I'nc I ng sal am nate structure for about twenty-four
hours at, abdhk lﬁ.ﬁtﬂmglmm:adi ofe€lainy cl,ewbaomitr thseslasemkt e udesasuffisientt e

h
ié%%%éﬁe o DoV etecaingrich Sebnbes PisioomRitions ol M ARLEE kBln o,
ﬁgﬁgﬁatea)ﬂﬁpeﬁabﬁtﬂemfb@Mcﬂe@grmmm&& alte@piratine ob hb@nica°Ciforst and

sec
tiot less than three days.

16.  The building material of Claim 1, wherein the elastomer provides sufficient
stress-relief to prevent delamination between the cementitious material and the st lcast one resin
ipregnated paper after storing said laminated structure in a desiccated environment having a
relative humidity of not mote than 10% for & period of not less that two days.

17.  The building material of Claim 1, wherein the elastomer provides sufficient
stress-telief to prevent delamination between the cementitious material and the at least one resin
impregnated paper after stbjecting said laminated structure to at least five serial wet and dry
cycles wherein said dry cyole comptises incubating said laminate structure for about twenty-four
hours at about 60°C and said wet cycle comprises soaking said laminate structure in water for

twenty-four hours.
18.  Abuilding matenal comprising:
a fiber cepaent substrate having a first side and a second side;
at least one resin impregnated paper over at least one of said first and second
sides, the =t least one tesin impregnated paper having a higher dimensional movement

under heat and moisture than the substrate; and



sides, the at |east one resin inpregnated paper having a higher di1n%ni\£'?‘\{on2gp

novenment under heat and noisture than the substrate; and 1 9 mAy 2 0 0 a
-stress-relieving elastomeric filtn between said fiber cement substrate and
said at |east one resin inpregnated paper, said elastoweric filmacting as
a sixess relaxer bOmeen said fiber cenent substrate and said at |east one
resin inpregnated paper. 19. The building nmaterial of claimI|S, wherein the
fi ber cenent substrate conprises~ cellulose fib 20. The building materi al

of claim 18, wherein the elastonmeric adhesive filmis selected fromthe
group consi sting of polyurethane, acrylic, aorylic-styrene, polyester,

| yet her, | yvinyl . t hei I fied fi , | L, d
Dol v de.  poRTTaeuoE iy DRseesoi Bhe R arRel MUFSRS s 20
The bui{.cd Bge el&%,?égpﬁfgﬁ Eﬁée%rﬁaaifﬁcla%ﬁéﬁé Aich By A H1Bd tedmreibasiye filmis
y

a wat er based po astomeric adhesive, 21 The building materi al
of cl ai ssidBher nraemisnbatiate idasidotdeasbonedhus imprestated pape  wat er based

acrylic, el ast.oneri.c adhesiyv 23 h i 1.d] eri cl ai ,

wher el i ho TG e PR Bl 5 Fostdn 6 M Rt BivBaeie el 500,
angkiiR90%hers4. The building material of claim 23, wherein the el astoneric
adhesive fifim elongation between aboyt 100% and 1000% _25, The huil di ng

mat er i 0. of Theabuiding nyesiadiof elpien dBa Jthsrait ithe glmomerie sdligsivR ¥ nodul us

f elastd ci 1 \ - :gg-g{h' : t 00 i
gﬁe?afﬁé ogllﬁ ﬁ%i%%upn%gg}%ﬁoﬁa al %@g&%\kﬁ%&re n_sf e g’lpas g%’;’(rjﬂl%t%%hesﬁ\slg
f i potyvibad and theid uhodified finasepay; pobrmide) pobimirys wotysutfidep siliverrbastsbut 5 0

and, 8, 000, psi., 27. The building material of claim 18, wherein the
elm@%ﬂmz%“ﬁ imhas a glass transition tenperature between about

.90 ang150° Gpe %%ildiﬁ%f’m@féﬁhﬂbﬁalaﬁﬁtl_%i viHerddh 16 alabfofric MaBES® filiieissaibst r at e

I's bonded to the at "I east one resin inpregnated paper by a process

comgteribasaicpolaypthyterajastmmeri adesiveric filmin a cotinuous manner along the
surTacopel i nditeAbhu A0BR5L 03 BT AS SLIRROARIE S .,
| pie asidednbio REstondfid adhesive.
23.  'The building material of claim 18, wherein the elastomeric adbesive film has an
elongation between about 20% and 1200%.
24.  ‘The building material of claim 23, wherein the elastomeric adhesive filin has an
elongation between about 100% and 1000%.
25,  ‘'The building material of claim 18, wherein the elastomeric adhesive film has a
modulus of elasticity at 100% elongation of between about 10 and 10,000 psi.
26.  The building material of claim 25, wherein the elastomeric adhesive film has a
modulus of elasticity at 100% elongation of between about 50 and 8,000 psi.
27.  The building material of claitn- 18, wherein the elastomeric adhesive film has a

glass transition temperature between about -990 and 50°C.
28.  The building material of claim 18, wherein the substrate is bonded to the at least
one tesin impregnated paper by a process comptising:
applying the elastomeric film in & continuous manner along the surface of the
substrate, the elastomeric layer being capable of preventing delamination between the
substrate and the at least one resin impregnated paper; and
pressing at lcast one resin impregnated paper against the elastomeric layer and the
substrate.



pressing at least one rosin inpregnated paper against the el ast omgr BcMARy2K
and the substrate. 1 9 MAY 20[ 29. The building material of claim 18,
wherein the el astoneric adhesive filmis adhered to the substrate. 30. The
buil ding material of claim?29, wherein the elastoneric adhesive filmis
further adhered to the at | east one resin inpregnated paper. 31. A nethod
for bonding a fiber cenent substrate having a surface to at |east one

resin inpregnated paper to forma building material, the nethod conprising:
coating at least a portion of the surface of the fiber cenent substrate
with a stress-relieving polymer film the polynmer film being capable of

preventing del am nation between fhe substrate and the. at.,least_.on resin
i mpr egn-ed Thgpbrilding materia ofnglaip L8e “%’iﬁe‘ﬁ‘? 5@44?”?%@ gtvaoﬁ%hgser

agalnst e r filmand the substrate, 32. The nmethod of C aim 31,
m@#hgfelqt{’ﬁgsﬁ?%%?gcenent has a thickness of about W 33. The net hod of

d ai m 340, WEeebuildifie redteriad asht claime 20 stherdinpihe ghatomtrisagihesive fimuifes a
plurality of resin, inpregnated papers. 34, The nmethod of O aim 33, further
coﬂ*&hﬁfﬁdﬁﬁeﬂﬁ%&iaﬂﬁaﬁ% @gqﬂmlgmf?@ﬁgeﬁpﬁaﬁfers together prior to pressing
sai d papers Qoaist for ben@iak i Eber! delnthp thsirlte Iauingt4 airfact do fablemsonEaper -
based | am nate. 35, The nethod of C aim 34, V\(,gerei n.the ?}ﬁﬁgé%ea ed

| aresin amprdgaated pater di ferss 2 buildipg iterials e method comipriging: £o e net hod

of g, ai 4, er el L bt t s place
P Do tRGs SERRTRBS ik Bl it o PR g T S 2
meidiagerdim@eRigBapble vhprectmingdemiingtiondtetwesnsthe aibstratc 360 thef deagbenst 5
m'nutes at a pressure of about 750 psi, .38. The method of %ﬁai 37, further
cowgn kmpregnaiad DRer A TeipE A dendl eF TR YRR Paneh it BebOlBItR oo

2%%ﬁg#en%bgﬁ%éﬁsu??éclhgf rr]\celt Bg(rj O]::ercrjeﬁ!t rgr |3(%r I gr E:_(r)]:'[ i (r:lgrrpzlbm ‘rll'ge met hod
of O ai3t 31 ThemeteidofiCainpdl, prherein thefities cementhesp thieknesgot about W.

33.. The method of Claim 31, wherein the at least one tesin impreghated paper
includes a plurality of resin impregnated papers.

34, 'The method of Claim 33, further comprising pressing the plurality of papers
together prior to pressing said papers against the polymer film and the substrate to form a papet-
based laminate.

35, The method of Claim 34, wherein the paper-based laminate has a thickness of
between about 0.5 mtn to 3 mm.

36.  The method of Claim 34, wherein pressing the plurality of papers together takes
place at a out 350'F for about 1 minute at a pressure of about 50 psi.

37.  The method of Claim 31, wherein pressing occurs at about 350F for about 5
minutes at a pressure of sbout 750 psi.

38.  The method of Claim 37, further comprising, after ptessing, heating the building
tnatetial at about 60'C for about 3 days.

39.  The method of Claim 31, further comprising smoothening the surface of fiber
cement prior to coating.

40.  The method of Claim 31, whereit the polymer film is elastomeric.
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