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© cenment wiwbeuséial speci al | ysel ected polynmeric filmis that poeuseoning e
suffers from del am nation. For instance, after nel am ne-formal dehyde( M)

and phenol - f or mal dehyde (PF) |rrpr eganat ed papers are pressed in a pressure
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fi ber cement andm MAY 2004 V\D O /36191 PCTI UHSOI 31729 he ohem n

i kY egnatSQ'CB 150G mamw below Do Wiinoosd strempth. 1y The Relymeric filp. adyaptagepushy
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appreci-ated that additional |ayers of mel anine-fornal defiyde penetrat &dMAY 2004

papers maywéderpsiovi ded, for exanple 1 to 3. Further exanpl egrRisodsidgy! di ng
material 10 simlar to that shown in FIGURE 1 are described bel ow. Exanple

1 One exanple of a building material ising a direct |am natlon met hod

according to this inventign.is herein .describ

havi ng a #iheifesk mpeegnatsy shepts. 33’?"3?"1’ 1rorRarating this %"P‘H"’%ﬁ ﬂ?ff?th’r‘?ﬂg%‘? 73"’? ﬂ@%’ﬂ'f"’"g
sol i d) 0“4}9&%5' des of the panel. Bayhdrol 240 .PR is a water-based

pol yur et hane el astoneri ¢ adhesi ve avail able from Bayer Corp. of Pitssburg,

PA. One |ayer ®@ptionally. sheifibes coment substeatermay be pragaed fiat @é’?‘rﬂ'?'hﬁi?‘wﬁﬁ'l’@d"ﬂ&w@!l tophigin
four |ayer %m%}h Iiﬁib 46 which a 'a“f'é‘a 12 G%r Aot Bl imiPehRated papefs waj-biiohded %t%v?orgtmp a

f or mal dehyde | npregn papers..are put on top of the coate
cenmgnt paaatmg,arlﬁsmne mormﬁughmvémpwﬂmunummbbefa fower

| npr egnat ed. ut on .t o t e Th

| ayers an é’ Eém "Bﬁﬁm p&?@’% ag:c}he '{3'&5@83% "&%"é’g‘g%% diﬂmfuﬁﬂ
resul tingskysdet bbiieen INRHRS defbnt s:hmdmriﬁmduahea Papers mor@ Rdequalelytbalaricebi to epsistcvatKingaor
fabricated in accor dance with the enbodi nents descri bed above was subjected

tothreemw t¥&| ami nation tests: 1. The building material was
placed .in a ropguRei MG Wuﬂﬁ&hﬁ@aﬂﬁmﬁumaw.amkﬁﬁﬁdhmﬁ%ﬁm preséhily S -
2. The building material was placed in dry oven at 6Q C for 3 days.

3. 10 The Mm wgsmmm %me@m%w i) oy spmbodiment i3 3. Goer coment papel, the
hours in E.Q..@& 5iR0 Ok The HREE OF hélpad@ ) B a fiest layer of elalionRABadiRRY
Wnen pol yrrer

found tha m i1 s placed between the fiber cenent and

mblpnmm(mmmm A plusdlity; of gesim inpregnate) pagers &/Enw&taﬂamw over e

o hthefll del gi Wﬂ
tests. ﬂ?ﬂﬂ%"‘ ﬁ no er exarrp'{e ugkggggsn&r}%gﬁr ect |am na |on rretﬁ%d
for | anm Tiphideds Mmmsmmmnmmmmmmwﬁa ispreterably providedin | dehyde

or 8850 I n- hoy DRSS 1 81l Bt A 21 FORGL 35 b ot

with medi mpmmsmmwmwwsmmgwupmmm

decorative | am pat es The th| ckne g R?RﬁF D> }’L,q %'ﬁ nﬁ*lmﬁ;
f r om aboulmps ’7&’@? "e'r"'f cenent sheet having a |c ness of

about 1/ 4 Wﬁrmn&mﬁhe& ve (H B. Fuller, Paul .,
E by ysi

el ggfsrlnce)ﬁ ?c adhdb® W%‘f’f‘:f @?géﬁl’?ﬁég%dfﬁ?ﬁ‘ﬁﬁea ve was %WAJ

Th 20a00u n%mm imatRiial 06 NNRed MR, amm@/mmas mmmm vveiksqmml

| 7g of. 4 0oadheswe) for each Side. t hi ck
paper basMﬁFﬁ'ﬁ&!’l’ WM@@‘ t"ﬁ@ﬁi’ﬁ%ﬁg{)%r cerrent The

paper basegk L3R p?d?dqbfymn SUONEEI00% 16 0800%\Ehieanoihuue siwlasticityt of thio ovteriabd 100%

for about 1 mn. 'I'he terrperature tes .a pI aten in the
press wer MMBIMT—“W *Pﬁyq%a'?'éﬁ"@'aﬁk?‘“"ag%mm "l aced in

fferent envi “}FHI? IMmtmmmuMemmmmhmmmm
The | am nat ed. panel 'S

d |1 t adh d h del. t
a @snpari mmm&“ﬁuﬁﬁ%ﬁﬁgwg&s@?ﬂ? i 00 ot 5 g Bt
adhesi ve, %@W&%%W%% In Sdambn, eauwmﬁnﬂ&ﬁu%&anmmﬂn&fmke
s

-~ the sane

am nation occurred at the fiber t cogﬁg’gg\
the | ani nadmbenvel phedoi-foamhldehydecppnetiated papprs. tor exampisn B 39, 6- 4. the, epbad °"‘ al

the preferre 1;!%@,&@@,, dEprévided, forlixbeibie 130 3.
mat eri al MW%‘Sh the dura .fwﬁgﬁmﬂ?'ﬁﬂr grodgderltes of fi ber
cenent while pwmugmmmmwwmaanﬂ%ftwewi!?!h%rrent to
resin i rrpregna&ed sheets such as FORM CA or simlar material. The
prad®inis rface elimnates the need for painting, either at the

bui | di ng const gy biample 6TiatbBildng mpeanisingin difectriaminationt mettioh ﬂ@ﬂl'»lg‘“é‘l?amg" Isrhereip o

Factory. described. A fiber coment. pane! having a thickness of %” is roller-coated with Bayhydrol PR 240 (40% of sokd) on
hoth sides of the panel. Bayhydrel 240 PR is a water- based polyurethane elastomeric adhesive available from Bayer
cup of Pittsburgh, PA. One layer of melamine-formaldehyde (MF) resin mpregnated paper and fowr layers of phenol-
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mat eri al he advant age over common interior and ext g @ﬁﬁzﬁ pai nts
(such as acryli’c paints) of being-nore durable to surface scra %o d wear.
Moreover, the elastoneric polymer filmbetween the fiber cenent and the
FORM CA or simlar material relieves stresses therebetween and prevents

del ami nafoinfidehyde (manmted ipapgrsramtm pratop off khe ceatddolibermeement paniel andt onatlayes of (MF

d bed ab f
G nopagpL et e B T AR <A BB o A ol B,
can be nadﬁ,mmmﬂeﬂhmhmw 15 @MQEYreslr e T8BIpEi. Phe ldminersdpanekis thertytlackdin dnne

art w thout- departure fromthe spirit and scope of the invention- 6- 1 9
MAY 2004oveeh§0°CHr&daxs-VED |1S: 1. A building material, conprising; a

cegentitious ﬁpbgw.gw.&%m showed o' deibmiratiche Aadﬂﬂfu@mﬁﬁﬁapﬁﬂmﬁbm accatlandeS@fht  ONe

resSin inpregna per ‘over at {east one of said first acid second aides;
and a stMWMMM“ﬁ%ﬁmﬂmﬁdﬂﬁm@Mﬁ#tlous substrate and

said at | east,one _ Se Gsieste L k13910% #
stress rel axe? bett@eﬂn"mgdalg cene |t.i?gﬁ§'hsu Sttl‘?’ﬂ% ang salla 'Peuzgtegne

resin in@ysegnated paper. 2. The building material of daiml, V\,herel n the
cenentitious subst r.ises, fiber Comh e building material of -
Caimi1, wher# the F@W pe E%eldg-&dgave rom‘{'ﬁ’e group consi sting of '

pehyur et hane, 3.acr Yt SuldidGiaselial wosssibjicei®,5 diyWey/ayeléscsuch g3 @8 huatslivcan ovep atl 88%C andl  and
their nodifi ed films, epoxy, polyam de, polyimde, polysulfide, silicon
based poldyeuyssakat@WBFyr 2l pol yners. 4. The building naterial of Oaim 1,

, ‘Q}er ein the e+a.atmrmsma ARk YeTpétynter filnl mpmm hbwwdt’wgw&m aid RBRMITASi m 1,
‘ "wherein the el astonmer has an_el ongation t out '%an %
‘The bui | deleminationacewrs ig, pboys12 m»-wwmm%f Wé E'E't H'H'dg'f'g’ﬁaﬁtlon
bet ween Wm 1000% 7. The building materi aI of Claiml, wherein
the el astoner has a nodul es of elasticity at 100% el ongati on of between

abdut | CExaepde210, 000 psi. 8. The building material of Claim7, wherein the
el ast omer hasg&mﬁw Hnﬁitfo&’mﬁﬁodi@%ﬁh@ﬂ&&hh@ﬁap&fmhﬁmﬂ.ﬂbout
50 and 8, 000 psi E”Q&%gﬁng material of Claiml1l, wherein. t

el astonwwhwmm o melaenine-doymaldelyde mreaREtes popaWRre presesd Bee. - 10.
The bui |%%M .?Omer Qoﬁl%o]pé)&m.haﬁunsﬂ&m 13 eipi8 abReH06 50 g pafr

surface MAY 2004 . 11, Th i 1ding material of
daimi, MWWMM@W&W‘WCMME 39 W8 paper

pgnetrated wi esi J..eﬁ qﬂf.t.%p AN mwmmmammm Fuler,
n&pam nef or ma Mm{‘ﬁ nol -t or maP'?' ehyde. 012. The buil di ng. materi al of
d ai m 1, sswbeal maa)wm albmplc W&U%’pérwﬂ%hwmtebﬂmcm afe oM, | st
and second sid 51&?.,}]1;6& efnerd Wa3 absut 7 GIFPIWkiDbseBwalght,| east
one | ayefer*gmaog ﬁé‘f‘f&ﬂ"’% ?%P yde penetrate paf)er over hgmgl rst m?eht'of
t he ceneiy 7 j biai8% adhosive)tfer asch sidea Adhickbesd néalmt Oy tem of ponechazed hwwamw&v‘Pra‘Mehyde
~penetrated paper. over the af e et sbddt BBRLE0 s fPabout 1
Jg:net r at @d"‘ fiber "Iﬁé H’%"“ﬁp& erra ?Jmél al ?1“1 wher ei gat he
e Iza_gst OMBjpinl ﬂnmm tégplaten and bottom platen in the press were about 350°F.

The laminated panel was then placed in different environment conditions for testing adhesion and

delm The laminated panel showed excellent adhesion and had no delemination. As a comparison, instead oi

using an elastomeric adhesive, urea-formaldehyde adhesive, such as described in U.S. Patent No. 5,425,986, was nsed

10 make the same laminates. Delamination occumd at the fiber cement core when the laminate was dried in oven of
30 60°C for about 2 hours.

In general, the preferred embodiments of the present invention enable a building material to take advamage
of the durability and other properties of fiber cement while pre-finishing the material by laminating the f&u cement to
resin impregnated sheets such as FORMICA® or similar material. The pre-finished swface eliminates the need lpr
painting; either at the bullding construction site o paint priming andfor pamt finishing coating in the facwy

5
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15. The bU|Id|ng material, of Claim1, wherein the el astoner prOV|d459 MAY ZNM
suffici ervomnnsemws-rel i ef to prevent del am nation between thtmyusoomng
cementitious-material and the at. | east one resin inpregnated paper after

the lami nated structure is incubated at a tenperature of about 60C far not

| th h . 16, The | d t in the
el ot orrar FOBME o St s SANE 108 A0t Bt oo e eng oo PSSP A5 g
the cemengaints) 6l éing'WidteQiirbtid 1o sunRicetsbratcidnd Wean SMorédies, theceabtomerit Pulymer Tikh BeweeR{AE fiber

after storing said | am,nated structure in a desiccated environnent bayi a
rel ative tYementandthe FORMIGA, or sipiaranaterial relievesosiressss tharehstiepnamd prevents delamiaation ‘tfl‘hshu'z‘m
days. 17. m building material of Caiml, wherein the el astonmer provides
surf dent stress-relief to prevent del ami nation between the cementitious
mat®rial and tThe mbmnmmd and glesaribed rabove careaprevidet meely. as fxamples i) logrisio t refeyeds aii d

| am nated stru t to at leagf. fi [ rei aid
dry. Cycl b 8 8 oito e, T e i s o1 il e 15 BB AVE niepol
four ~ hourgreia by mwmmmmmmemmmmmemkl ng said | amnate
structure in mater for twenty four hours. 18. A building material,
conprising: a fiber cenment substrate having a first side and a'second si de;
at |l east one resin inpregnated paper over at |east one of said first and
second sides,. the at | east one resin inpregnated paper having a higher
di nensi onal novenent under ‘beat and noi sture than the substrate; and s 1
9 MAY 2004 a stress-rel-ieving elastoneric filmbetween said fiber cenent
substrate and said at | east one resin inpregnated paper, said elastoneric
“fANyImacting as a stress rel axer between said fiber .cenent substrate and
“gaid at |east .one resin inpregnated paper. 19. The building naterial- of
‘claim 18, wherein the fiber cement substrate conprises céllul ose fibers.
20. The building material of claim18, wherein the el astoneric adhesive
filmis selected fromthe group costing of polyurethane, acrylic,.
acrylic-styrene, polyester, potyether; polyvinyl and their nodified firmns)
- epoxy, polyam de, polyimde, polysulfide, silicon based.polyners and
natural polynmer. Z 1. The building material of claim18, wherein the
~elastoneric adhesive filmis a water based polyurethane el astoneric
adhesi-ve. 22. The burtding nmaterial of claim18, wherein the elastoneric
adhesive 8lmi-s a water based acrylic elastoneric adhesive. 23) The
bui | ding material of claim18, wherein the el'astomeric adhesive filmhas an
_el ongati on between-.about 20% and 1200% 24. The.building material of claim
23, wherein the elastoneric adhesive filmhas an el ongation between about x
00/0 and | 000% 25. The building material of clue 18, wherein the
el astomeric adhesive filmbias-a nodul es of elasticity at 100'/o0 el ongati on
of between about 10 and 10,000 psi. 26. The building mat eri al of cl ai m 25,
wherein the el astoneric adhesi've filmhas a nodulus of elasticity at 100%
é)ongation of between about 50.:and -8, 000 psi. 27. The building material of

| aim 18, wherein the el astoneric adhesive filmhas a glass transition -
t enper ature between abort -90 and 50C. '28.- The bui'lding material of
clai'm 18, wherei-n the substrate is bonded to the at |east one resin
i npr egnat ed Paper by a process conpri sing: applylng the elastomeric filmin
a continuous manner along the surface of t he substrate the. el astoneric
| ayer being capabl.e of preventing del am nation 'between the substrate and
the at |east one resin inpregnated paper; and pressing at least one resin
i npregnat ed paper against the ¢€lastoneric |ayer and the substrate. 9 _1 9
MAY 2004 29. The building. materiel of claim 18, where the elastoneric
adhesive filmis adhered to the substrate. 30. The building material of
claim 29, wherein the elastomeric adhesive f Imis -further adhered to the
at feast one resin irnpregnated paper.



3. A nethod for bonding a fiber cement substrate having a surfacé 4 MAY% 2004
| east one resin inpregnated paper to forma building material, the nethod
conprising;, coating at |leant a portion of the surface of the fiber cenent
substrate with a stress-relieving polynmer film the polynmer film being
capabl e of preventing del am nati on between the substrate and the at |east
one resin inpregnated paper; and pressing at |east one resin inpregnated
paper agai nst the polynmer filmand the substrate. 32. The nethod of O aim
31, wherein the fiber cenment has a thickness of about 'W 33.. . The nethod
of Claim31, wherein. the at | east one resin inpregnated paper includes a
plurality of resin inpregnated papers. 34. The nethod of C aim 33, further
conprising pressing the plurality of papers together prior to pressing said
papers against the polyner filmand the substrate to forma paper. based

| am nate. 35. The nethod of C aim 34, wherein the paper-based | am nate has

a tWM@I&MﬂI&een about 0.5 nmto 3 nm 36. The nethod of C ai m 34,
wher ei n press urality.of papers together takes place at a out
350' 1 flor a E&‘ﬁ“ﬁﬁ“ﬁ*ﬂ’@e ?mén &ssure of about 50 psi. 37. Tote nethod of
d aim 31, m%&%@nﬁﬁ&'i%ﬁ%&% aHirstaiind 336cdndiside; about 5 minutes at a
pressure of about 750 psi. 3S. The nethod of O ai m 37, further conpri sing,

aver pressingt lmtmegrememmgnatedgwmema“wt ebpof t8d fost and sessnd 3 days.
39. The ]ng of Claim 31, further conprising snoothening the surface of
fiber cerrerit prior to coating. 40. The nmethod of C aim 31, wherein the

pol ymer fil rrglstesslnmli(mmaehaomkﬂbetﬁwh &fid émeititibusTbstuta. o, sbidnat least
*H_a8Wroo6* h>
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10%agex( of melﬁﬁiﬁ&féﬂmldéﬁ}ﬂ’é%eﬁém?&ﬁ p&Fe? Iy TiRé a7£ Teast one layer of phenol-
) formaldehyde penetrated paper. |

14,  The building material of Clmm 1, wherem the elastomer is an adhesive.

15.  The building material of Claith 1, wherein the elastomer provides sufficient
stress-relief to prevent delamination between the cetnentitious material and the at least one tesin
itapregnated paper after the lammated mructure is incubated at a temperatute of about 60°C for
tiot less than three days. '

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

17.  The building material of Claim 1, wherein the elastomer provides sufficient

) stress-relief fo prevent delamination between the cementitious material and the at least one resin
impregnated paper after subjecting said lamihated structure to at least five serial wet and dry
cycles wherein said dry cycle comprises 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. A building material, comprising: |

a fiber cement substrate having a first side and a second side;

at least one resin itnpregnated paper over at least one of said first and second
sides, the at least one resin impregnated paper having a higher dimensional movement
under heat and moisture than the substrate; and
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cellulose fibers.
20. The building material of claim 18, whetein the elastomeric adhesive film is
selected from the group consisting of polyurethane, acrylic, aorylic-styrene, polyestet, polyether,
~ polyvinyl and their modified films, epoxy, polyatmde, polyimide, polysulfide, silicon based
) polymers and natutal polymers.
21.  The building imaterial of claim 18, whetein the elastomeric adhesive film is a
water based polyurethane elastomeric adhesive.
22, The building material of claim 18, wherein the elastomeric adhesive film is a
water based acrylic elastometic adhesive,
23,  The building material of claim 18, wherein the elastomeric adhesive film has an
elongation between about 20% and 1200%.
| 24,  The building material of claim 23, wherein the elastomeric adhesive film has an
elongation between about 100% and 1000%.
25.  'The building material of claim 18, whetein the elastometic 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 clastomeric 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 -90 and 50°C.
28.  The building material of claim 18, wherein the substrate is bonded to the at least
one resin impregnated paper by a process comprising:
applying the elastomeric. filin in a continuous manner along the sutface 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 least one resin impregnated paper against the elastomeric layer and the

substrate.
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together prior to pressing said papers against the polymer film and the substrate to form a paper-
based laminate.
35. The method of Claim 34, wherein the paper-based laminate has a thickness of
between about 0.5 mm 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 presgure of about 50 psi.
37. The method of Claim 31, wherein pressing occurs at about 350F for about 5
minutes at a pressure of about 750 psi.
38.  The method of Claitn 37, further comprising, after pressing, heating the building
material 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, wherein the polymer film is elastomeric.
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