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SF-1163PCT 1 DESCRIPTION CURING ACRYLIC RESIN TOPCOAT
SgﬁAlNgﬁ@#VIPOSITION FOR CONCRETE FORM PLYWOOD,
‘CONCRETE FORM PLYWOOD, AND MANUFACTURING PROCESS 5
OF THE CONCRETE FORM PLYWOOD FIELD OF THE INVENTION
The present invention relates to a curing acrylic resin topcoat paint
composition for concrete form plywood, a 10 concrete form plywood and a
manufacturing process thereofsgMloge particegarly, the invention relates to
a curing acrylic resin topcoat paint composition for concrete form plywood
that enables a concrete form plywood coated with the composition to be
released (stripped) extremely easily from hardened 15 concrete and

cuorherebypermits regse of theceoncreterform name tiges; b8..#h8 concreTE
composition imparts good release and reuse properties to the coated

raxenereterferm, plyweod: therinrentionyalso relatesitoa gonereteriolProcES s
plywood reusable many times to build a form, and to a process for

manufacturing the cencrete 20:formmplywoed; BAGKGROUND OF THE
INVENTION Wooden boards (substrates) without surface coating such as
painting are sometimes used as concrete form plywoods. But
SF-1163PCT 2 most often concrete form plywoods are coated with paints

or the like to prevent problemssudieas nsuifigienbguring of concrete

surface by deterioration of wood materials, color of concrete surface with

a resinexusiate from woodratesials, latles to a curing acrylic resin
topcoat paint composition for concrete form plywood, a
concrete form plywood and a manufacturing process thereocf:
More particularly, the invention relates to a curing acrylic
resin topcoat paint composition for concrete formplywood that
enables a concrete form plywood coated with the compesition
Lo be releassd (stzipﬁed) extremsely easlly from hardened
concrete and whereby permits reuse of the concrete form many
times, 1.e., the composition imparts good release and reuse
properties to the coated concrete form plywood; the invention
also relates te a concrete form plywood reusable many times
tobuilda form, and to a process for manufacturing the concrete

form plywood.

BACKGROUND OF TEE INVENTION
Wooden boards (substrates) without surface coating such

z2s painting are sometimes used as concrete formplywoods. But
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5 penetration and attachment of wood vessels caught in the surface of
hardened concrete. Processes for coating a concrete form plywood
Sﬁﬁ&lééé?%ﬁ) attaching phenolic resin-impregnated paper to a surface of
the concrete form plywood, (b) pressute bonding molten 10 plastic
powder, and (c) applying polyester urethane resin paints, epoxy resin
paints and acrylic urethane resin paints. However, the attachment of

ndENoke LeeBJMALegnAed ARRCT srd do Prassul booding.ohmgliel . s o

plastic powder to the concrete form plywood require high-cost

rifRanyfacturing 13 facilities, and materigls. Furthey, a coperete . . 1 ¢

plywood coated with a polyester urethane resin paint tends fo cause

cdnsufficient hardening. of concrete (which is a h%%%n%%t%r

oduetirom,, ., ¢
reaction of water, cement, sand and gravel, and generally has%fgh °r e

ctrength). Moreover, ¢oating,a conerete, 20 form plywood with an epaxy . .4

resin paint results in poor weathering and crack resistance. Acrylic

pditgthape.resin.paints.are capable ofimparfing, tolerable weathering and,

crack resistance to a concrete form plywood. In general, a concrete form

s pheweqd isssuccessively SE1AB3PLCT 3 coated with two paints: a filler
coat paint and a color paint. After several uses in concrete placement, the

paint filmn.en the. forming phwaed,will bearlime wash-(a hatdened product. .

from reaction of cement and water, poor in strength but very 5 fine

(Qrained) o concrete waste-ta-cause lowered formsrelease. properties., v £ 4 e

Moreover, repeated use results in cracks in a plywood being a form
o Bubstrate; phr-separation oftheBlywoody) pressure bonding molten

rlastic powder, and (¢} applying polyester ursthane resin
paints, epoxy resin paints and acrylic urethane resin paints.

However, the attachment of phenclic resin-impregnated
paper and the pressure bonding of molten plastic powder to the
concrete form plywocd require high-cost manufacturing
facilities and materials. Further, a concrete form plywood
cecated with a polyester urethane resin paint tends to cause
insufficient hardening of concrete (which is a hardened
pfoduct from reaction of water, cement, sand and gravel, and
generally has high strength). Moreover, coating a concrete
form plywood with an epoxy resin paint results in poor
weathering and crack resistance.

Acrylic urethane resin paints are capable of imparting
tolerable weathering and crack resistance to a concrete form

plywood. In general, a concrete form plywood is successively
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when the form is released, removal of the paint film from the form
é)_lﬁquog% surface, and damaged surfaces such as depressions 10 (tears)
Slin thé dubstrate that are caused when vessels of the wood-based
substrate surface are caught in and totn by hardened concrete, and
fuzzing vessels. Furthermore, the paint film of the form plywood is
cracked and consequently the concrete surface becomes uneven. Still

«durther,saps of waodimaterialsql5 adhere toithe-concretessurface and . ;

color the surface dark brown. Accordingly, reuse of the concrete form

niphawoads;is- practically limited 0.5 916 times.and the plywogds tised are

incinerated. However, the incineration of construction waste 20 materials

tHaclading:the congrete form plywaeds atihuilding: isiteg has beenlegally, 5., .+

prohibited from the viewpoint of pollution problems. Consequently, the

£ Aranspostationand: disppsal costs @fa%sgp,f%aewqp%st%ﬁ%ﬂd%@ very

greater burden on the business of building contractors and others.

£ 2R LL63RGE4 Accordingly; thetesisa needfora gongrete form plywoed.. - -

reusable as many times as possible, for example 10 or more times, to

pregduee costs fardranspertation and outsoprced-dispesal of jusedform s
plywoods. 5 Meanwhile, acrylic urethane topcoat paints that contain

p OFganepplysiiexanes eantaining:a erosshinkable ynsaturated, -group, cod
modifications thereof with silicon compounds have been proposed (for

wiexample, Patent Bogumenis 4 10806 :10), Japasese BatertiNg. from the
2583230 (Patent Document 1) 10 discloses a coating composition that

L ROMPISesdl aurface, and damaged surfaces such as depressions
(tears) in the substrate that are caused when vessels of the
wood-based substrate surface are caught in and torn by hardened
concrete, and fuzzing vessels. Furthermore, the paint film
of the form plywood 1ls cracked and consequently the concrete
surface becomes uneven. Still further, saps of woodmaterials
adhere to the concrete surface and color the surface dark hrown.
Accordingly, reuse of the concrete form plywoods is
practically limited to 5 or 6 times and the plywoods used are
incinerated.

However, the incineraticn of construction waste
materials including the concrete form plywoods at building
sites has been legally prohibited from the viewpoint of
pollution problems. Consequently, the transportation and
disposal costs of used formplywoods have added a greater burden

on the business of buililding contractors and others.
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copolymer mixture including (a) a copolymer with an active hydrogen
roup and n(b) an acryl copolymer resin with an active hydrogen group
S]sv'fﬁcli?ﬁggé solubility parameter larger by 0.7 or more than that of the
copolymer (a); and (ii) a curing agent #5 having a solubility parameter
larger by 0.5 to 1.5 than that of the copolymer (a) . The copolymers (a)
described include fluororesins and silicon-containing copolymers having

at 'eaﬁ_tc%%%gfgle%tsgJreoms-%égg%Hr-%'%%’n%%@t-eS%'oiﬁi. K. wooa

and -SiH. The doctument also describes that the coating 20 compositio

- 2pplied fo.a general topcoatpaint film, ean give a.fopeaal exteriof paint, . o .

film having excellent resistance to weather, solvent and contamination,

= Supgrior appearancs and.- good adnesion,with the subsirate.and recoated ¢
paint film. JP-A-H02-261868 (Patent Document 2) discloses a

1oE31163PCT l%ﬁwg&a_ckage paint composition that comprises a principal
component including a hydroxyl-containing paint-forming resin, a ‘leveling

agent,a.lbricant.and a salyent,.and an,isqcyanate. GUING-agent. « contain

component, wherein the principal component’5 contains predetermined

o s of.ajlevgling.agent containing af leastamacrylig.acid and.an, .+ o 5

alkyl acrylate polymer, and a wetting agent being a polysiloxane polyether

g£eRglymer, The: pelysilexanespelyether copolymers described asthe s 15y,
wetting agent include copolymers of nonionic polyether (A) , such as 10

nethylgneoxide.on propyene oxide, and methylpalysiloxane, repsesented, o
by the formula: CH3 r CH3 CH H3C-S1- O Sy- O Si- O ii-CH3

Japanese Patent No. 2583230 (Patent Document 1)
discloses a coating composition that comprises: (i) a
copolymer mixture including (a} a copolymer with an active
hydrogen group and (b) an acryl copclymer resin with an active
hydrogen group which has a solubility parameter larger by 0.7
or more than that of the copolymer {a); and {ii) a curing agent
having a solubility parameter larger by 0.5 to 1.5 than that
of the copolymer (a). The copolymers (a) describesd includs
fluororesins and silicon-containing copolymers having at
ieast one bond selected from -CH, ~CO0H, -NH.,, »NH, -SH, -3iCH
and ~51H. The document also describes that the ccating
composition applied to a gensral topcoat paint £ilm can give
a topcoat exterior paint film having excellent resistance to
weather, sclvent and contamination, supsrior appearance and

good adnesion with the substrate and recoated paint film.

JP-A-H0Z2-261868 {Patent Document 2) discloses a
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CH3 LA CH3 CH3 m n wherein m>l, nkO and A=nonionic polyether.
According to the patent document, the two-package paint composition

SEan b’ I5Tapplied as a primer to an automobile bumper RIM (reaction
injection molded) article containing an3internal mold release agent such
as metal soap to form a paint film with excellent adhesion. The document
also describes that the paint can be applied without cissing. 20

- JP;A-I—(E 0-67844 (P%tent Document 3) discloses a_thermosetting resin
L%Sm%%s]ﬁ%%eth%? %:Iolmp(ﬁgglg:o(ij Ellﬁﬁn-?c%?ﬁw?ngcﬁo ol fesin Raving Be-pal

o iji ydrox | value an _SF-llQSE%T 6. a.s ecific Qumbgg—avgra e_ .
Cﬁwo%%&%ﬁ?%&%ﬁﬁ“(@% %Igéflgerdo:f %yar?gié%uﬁ]ﬁrgl%aen Tor ahoglrﬂf‘nrgg FeSLny

2 resinqanable plyeacting with dhe tesin (A) .and (C).a siiate candensate
obtained by “treatiig at Téast one partiafly hydrolyzed tondensaté of ah-5

c@ﬂa%gsm%owgangeggﬁﬁe f@ygaiﬁhlgﬁgié%‘ gg"égefé%g&%%wt

omittéd) with a silane coupling agent o ormula )m

4ggfiniians omjtted), The nolygll, resins (A) described include (modified) .
“polyol resins “an |eéleS“ icone %yoﬁ*resﬂs. The patent =19

acrylic polyol resins and (modi silicone po e patent

= dogument 10 descripes that;t eéﬁ%f@%seﬁﬂgﬁesg %gﬂ;%@géﬂ@@;ﬁ@%%‘? and

as a prime coat on a polyester primer-coated steel plat

= GHing; properties, contamination tesistance, @%@gs&%@%ﬂ% %;gude%'ka"me

resistance, and the paint has excellent propérties such as's

pStahility 1218 2001:329214 (Patent Document 4) dIsloses @, . yettring

agent incliude copolymers of nonionic polyether (A), such as
ethylene oxide or propylene oxide, and methylpolysiloxane,

represented by the formula:

?HB ?Ha 333 ?33
H,c——Si— 0 Ti*‘o ?i——o ETCHs
ng B CHy i

' m - n

wherein m>1, n20 and A=nonionic polyether. According to the
patent document, the two-package palint composition can be
applied as a primer to an automobile bumper RIM (reaction
injection molded) article containing an internal mold release
agent such as metal scap to form a paint film with excellent
adhesion. The document also describes that the paint can be
applied without cissing.

Jp-A~1110-67844 (Patent Document 3) discloses a
thermosetting resin composition that comprises: (A) a

film-forming polyel resin having a specific hydroxyl value and



10

2G

topcoat paint composition that contains: (A) a polyol resin solution and/or
a pquoIDresin dispersion in which a polyol resin with a weight-average
Sfrﬁdl’efiata%veight of 160,000 to 1,000,000 is dissolved and/or dispersed in
a nonasueous 20 solvent; (B) a curingfagent reactive with the hydroxyl
group of (A) ; and (C) a condensate of a silane compound. The
composition is described to be suitable as a topcoat paint for repairing an

= Qg paint flm.Jn,the bulding exterigl and Jaterior, ang.also sultable ge . o
topcoat paint for applying to SF-1163PCT 7 substrates such as concrete

1 andmetals. BrA20001-320223 (Ratept Docyment 5) discloses a topgoat. .,
paint composition that_ contains: (A) a p(_)ly_ol resin solution and_/or a polyol

wiresindispersion inwhichapolyol 5 resin isdisselyed andlor dispersed.ip .,
a nonaqueous solvent; (B) a curing agent reactive with the hydroxyl group

£ Qf4A) » ang-(G)-3 cendgnsate of asilane,compound having a specific - .,
structure. The composition is described to give a paint film that has good

2 1Pky adbesign with.a,pain overcoated fos yepairing 10, and is exgellent in
resistance to contamination by raindrops. JP-A-H11-286648 (Patent

(f2osument§)disgloses.a curing ntopceaticompasition (8) that comprises; +, .
100 parts by weight of an acrylic copolymer (A) having a reactive siiyl

£ GFQUR HORded with agarbon atgms and ashydeoxyl group; represented by ;
the 15 formula (1): (Ri0)3_a-Si(R3)a-C= (wherein Rl and R2: H or CI-10

r <kl group, @ begerfiom 0 1o 2k 210,40 pads by, weight -0f 8 sllicon o ns
compound and/or a partially hydrolyzed condensate thereof (B)

arfepresented by the formida 2} (R30)4 1&sSkRES  The patent document

describes that the thermosetting resin composition applied as
a prime coat on a polyester primer-coated steel plate shows

good curing properties, contamination resistance, hardness

and acid and alkali resistance, and the paint has excellent

properties such as storage stability.

JEP~A-2001-329214 (Patent Document 4) discloses a
topcoat paint composition that contains: (A} a polyol resin
solution and/or a polyol resin dispersion in which a polyol
resin with a weight-average molecular weight of 160,000 to
1,000,000 is dissclved and/or dispersed in a nonagueous
solvent; (B) a curing agent reactive with the hvdroxyl group
cof (A); and (C) a condensate of a silane compound. The
composition 1s described to be suitable as a topcoat paint for
repairing an old paint film in the building exterior and

interior and also suitable as a topcoat paint for applying to
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(wherein R3 and R4: CI-10 alkyl group, b: 0 or 1); and 0.1 to 20 50 parts
by weight of a crosslinking agent compound (C) having at least two
S§socyanitelgroups. The document describes that a topcoat paint film with
superior contamination resistance, adhesion, solvent resistance and
impact resistance can be obtained by applying the curing topcoat
composition (a) to a SF-1163PCT 8 substrate surface such as a metal or
cegjcent Ehat hasﬂl%een primer coated with an epoxy sealer or to a surface

e
DSTr o < r 2 + .
S%oateola Wﬁﬁ; asuusual atopgcc)jéftcpzﬁrt]:t suchassn éjcr?/lic paint or a urethane

paint. JP-A-HII-315: ent.Docume t?fdisclqse a coating 5 resin
compoi?ti?hkggfgllne by(%o %aépdlyr&ﬁé%%rgtig?ﬁo R E c%poﬁ/?ﬁ&%%%ﬁ? &
having,an active hxdro en.in the molecule, the .copolymer resin being

t%%:é) liced fiom polydiaikylsioxane With SPolymetizablé indaftiratey” esin

oup, organopolysilsesquioxane with a polymerizable unsaturated grou
S 3 Sempband ifh & 10y HEAZAbIS URALITAE GrouB (CFak =© o1
ional_.copalymer resin; and (B).a crosslinking agent capable of reactin

r%&%t?g a%c'ﬁsg (ﬁygr@o(ggeanr?cg)rqgférgﬁlflpa%ﬁggé%/a*r?étg c%%lﬁc?‘huneag uI"?1eSOEVE v
documeny describes thaf the. composition can give a paint film_that _
( p)gssesses eéceﬂéﬁstlvq\;erat aecr%@vr\és\fg e?n%e?gl 1%3?%§%§a}/nlceqﬁél&e?-fnk(A) ’

fepellency and stabili ereof ling strength stahility, and e
noneiml)gration to gﬁ ga%%%sé/%e ?a&giéﬁi-fﬁdq&%@% ?égt%%? Docunien tic
s &) iecinses 2 £0ating. (ealn compasiiion biat sampripes.a glosslinkdng. ),
ifi yS ' r%orated? )

agent in which 20 a specific organopolysiloxane Is inco n the

+imalecular skeleton and whose moleculg has at least wo reactive groups . |

and 1s excellent in resistance to contamination by raindrops.
JP~-A-H11-286648 (Patent Document 6) discloses a curing
topcoat composition (a) that comprises: 100 parts by weight
of anacrylic copolymer (A) having a reactive silyl group bonded
with a carbon atom, and a hydroxyl group, represented by the
formula (1): (R*0):z..-51(R?),~C= (wherein R and R’: H or C1-10
alkyl group, a: integer from O to 2); Z to 70 parts by weight
of a silicon compound and/or a partially hydrolyzed condensate
thereof (B) represented by the formula (2): (R°0),.~Si-RL
(wherein R® and R*: C1~10 alkyl group, b: 0 or 1); and 0.1 to
50 parts by weight of a crosslinking agent compound (C) having
at least two isocyanato groups. The document describes that
& topcoat palnt film with superior contamination resistance,
adhesion, solvent resistance and impact resistance can be

obtained by applying the curing topcoat composition (a) to a
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capable of reacting with an active hydrogen to form a crosslinked

structure, and a specific silicate. The document describes that the
SFCB%TM% can give a paint film having SF-1163PCT 9 good adhesion

with a substrate and excellent weathefing resistance, ant--contamination

properties and easy contamination release properties, and can be

favorably used as top coats for buildings and vehicles. 5

s3P:A:961-103966 (Patent QQ%Jmseﬁ%,@ii«%&%ﬁ%ﬂ&%ﬁ.fgfeg!@gggmex

a composite film, which comprises steps in which a substrate is coat

cith.a. primer. compasition that contains an acrylic. polyoland a: . _ 1oy,

polyfunctional organic” isocyanate compound, the acrylic polyol containing

tfﬁ&%@%@fﬁ@@&gﬁpg%s%em %5%%?9%@@”&&0@%118@@ int.

e coating is heated to dryness and cured, and the resultant primer coat

is coated with & coating-composition [neludiag an,organgslicon. , coating
compound of the formula R* R25Si (OR") a_a_b (definitions omitted)

randior-a hydrolyzate 15,thergof, followed by curing; The document

describes that the composite film provided on substrates such as glass,

cdpetals. and surfaces coated with- various paipts;can-exhilit goodmar .y

resistance and surface hardness. However, close investigation of Patent

cd%%q_%%ritsr% fo 20, g:@ﬂi_ﬁd ﬂvg dogs ot f@&@@%‘%ﬁ@@@@?éﬁﬂ@&%me with

concrete foam surface is coated with a form-release agent. Accordingly

= and naturallythese documents doot descrbe or suggest Ih_%tetgﬁuioxane

coating compositions and paints they disclose can be applied to a form to
wPefmit easy#elease from hardenedcongrete dd and a compound with a
polymerizable unsaturated group; (C) an optional copolymer
resin; and {(B) a crosslinking agent capable of rezacting with
the actlive hydrogen, preferably an isccyanate compound. The
document describes that the composition can give a paint film
that possesses excellent weathering resistance, oil
resistance, marker—-ink repellency and stability thereof,
peeling strength stability, and non-migration to an adhesive
laver.

JP-A-2000-86975 (Patent Document 8) discloses a coating
resin composition that comprises a crosslinking agent in which
a specificorganopolysiloxane is incorporated in the molecular
skeleton and whose meclecule has at least two reactive groups
capable of reacting with an active hydrogen to form a
crosslinked structure, and a specific silicate. The document

describes that the compositfion can give a paint film having
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SF-1163PCT 10 repeated use of the form. There have been proposed
plywood filling urethane resin paints (Patent Documents 9 and 11).

SHPLAAIEGA-D88379 (Patent Document 9) discloses a process 5 of filling a
wooden plywood, which comprises applying a paint that contains an
unsaturated polyester resin having at least two unsaturated double bonds
and at least one hydroxyl group in the molecule, a polyisocyanate

ompound, an extender _pigment, an organic peroxide catalyst, reagtive
¢ ﬂg{] At é;lrﬁ 16'a El“r]ynfﬁg gcc%?éorgforr?Tﬁeg?Jﬁét%%:tgd f)%?y%s grargsll s

teirlflac%lon (depgdratlpn goggl%ﬁsgglon

3
M
0

I (o]} LR AR H easy.
urate baglc aTcgld SUCH as Maléic acid and a
0

hylene %I col. 15 JP-A-2002-102792 (Ratent

it

oy
2

|
(ocbss 5 %r%ﬂu%ﬁl% & ¢oafed form pijwosd, =
a5 LOp COALS t rgmsp|¥vr¥ o%(\é\ii{tgcq‘%%l\_/ent type p'enetrati.ve
sealer having a specific Viscosity; applying a prima coating paint having a
specifigyiscosily thatcopgains awater dispersible Z0resin andiora, .
water-solub-é resin and a water-dispersible  polyisocyanate. or a pime
p£0alNG Ral inak coptains &, solvent tuno fesin WitD2 vyl aroun and .
a solvent type polyisocyanate; and applying a topcoat paint. Also

waisglosed. s aprocess of 85099&@%Eaatsdg%%d&moo%wﬁ@ﬁon that

comprises SF-1163PCT 11 coating a form plywood with an"aqueous
c@@@ggﬁgv%ﬁeg@Eylic polyel and a polyfunctional organic

sy
Q)
()]
(D
~—+

=

o
(@]
C
3
D
>
=
iy
Ny
o
7
o D
O
)]
D
(7))
D

)
=}

QF
%

which comg[isest oa%incl;

<

isocyanate compound, the acrylic polycl containing a
(methiacrvlate repressented by CH.=CR-C0,X {(definitlions
omitted), the ccating is heated to drvness and cured, and the
resultant primer coat is ccated with a coating composition
including an organosilicon compound of the formula
R*,R%S1 (OR®) 4ouop (definitions omitted) and/or a hydrolyzate
thereof, followed,by curing. The document describes that the
composite film provided on substrates such as glass, metals
and surfaces cecated with variocus paints can exhibit good mar
resistance and surface hardness.

However, close investigation of Patent Documents 1 to
8 and 10 dees not find any technical idea that a concrete foam
surface is coated with a form-release agent. Accordingly and
naturally, these documents do not describe or suggest that the
cocating compositions and paints they disclose can be applied

to a form to permit easy release from hardened concrete and
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having a similar specific viscosity that contains a water-dispersible resin
and/or a water-soluble resin and a water-dispersible polyisocyanate, and

S @pplying-ttie above S prime coating paint and topcoat paint sequentially.
The filled plywoods coated according topPatent Documents 9 and 11
show insufficient form-release and reuse properties when used as
concrete forms. Further, various urethane acrylate paints applicable to 10
concrete forms and wooden substrates have been proposed, as

* YR8 Patent DORUATRHES 12 to 20. JP-B-HOS-39768 (Patent

Document 12) discloses a polyurethane concrete-releasing paint that

comprise§ 00 PAits B Weight 6P & Palyuieitiine paint Raviga spacifieds L1
1S formula (omitted) and 10 to 300 parts by weight of a plasticizer having
P4 tifing' pGInEBF 28BE BERNSVE ilisteih'the polyurethane paint is
obtained by reaction of an organic polyisocyanate having a specific
molectiar Welight and at 16aSt 2w (orF AVariga)isocyahafe: Grotp SRR &R S S
active 20 hydrogen-contajning compound having a specific molecular o
© weight afd at IS8 TW0 fon'averdge) attive RYEFoER G otips;- &hdhaskein®
tsgecific olyurethane crosslinking density. Also disclosed is a concrete ~
v CBIIRA by Sbrling tHE Par T4 LORIE TH docurent sscbas =5°
. that silicqcne and the Iik%%F,;j%lGBPCT 12 can be added to the paint, and

“that thehaint applied 16 4 Wostien® of Hetaifohmestiatet et daey 9roup

N 1,rlelggge high water resistance and reuse, namely, the coated form has
] P ;ﬁfeuséﬂg Bifsayanate compound, an extender

good releaseé a
pigment, an organic peroxide catalyst, a reactive diluent and
a drying accelerator. The unsaturated polyester resin is
described to result from esterification (dehydration
condensation polymerization) of an unsaturated dibasic acid
such as malelc acid and a polyhydric alcohol such as ethylene
giycol.

JE-A-2002~-102732 (Patent Document 11} discloses a
process of producing a coated form plywood, which comprises
coating a form plywood with a solvent type penstrative ssaler
having a specific viscosity; applying é prime coating paint
having a specific viscosity that contains a water-dispersible
resin and/or a water-soluble resin and a water~dispersible
polyisocyanate, or a prime coating paint that contains a
solvent type resin with a hydroxyl group and a solvent type
polyisccyanate; and applyving a topcoat paint. BAlso disclosed

is aprocess of producing a coated formplywood, which comprises
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5 JP-B-H05-39767 (Patent Document 13) discloses an embodiment in
Sﬁ@hié%%%@ctive hydrogen-containing compound described in
-B- -39768 (Patent Document 12) contains as essential component
a reaction product between a bisphen%l*—and oxyalkylene ether. The same
effects as achieved by Patent 10 Document 12 are described.
JP-B-HO07-2931I (Patent Document 14) discloses a concrete releasing

cchaintwhieh s applied te-a surface, of. a wooden membet contacted with, .

concrete to permit easy release from concrete, wherein a paint resin

nCOMPYisesAROrganicpelyisocyanate and 15 an active-nydrogen
containing compound such as polyol, and the organic polyisocyanate is

waon-penefrativeiin the woodenJmember. ;Also.disclased.isa conarete form
in which the paint is directly applied to a board surface. The document

wetleseribes thatssiliceng,and the ke can be added 10,the paipt and that 20,

excellent effects can be achieved in surface smoothness of the paint film

prangkconciete, eagy release and spuse properties (at Jeast10.times).
JP-B-H07-98918 (Patent Document 15) discloses an acrylic urethane

paint gempositionfericaated sonsretedorm - Si-4163RCT-L3 plyweod that +

comprises an acrylic resin and a polyisocyanate curing agent wherein the
o acnylic resindiasia solid hydeoxy| Matue-ofh0to-150 mg KOHIG, &alass +1ies

transition temperature of 20 to 100C and a weight-average molecular
whreightet30,000-0 to- 406,000-Atso disclosed is a process of fabricating a

coated concrete form plywood, which comprises applying an acrylic

emulsian-paiat1o saplywoed subsiratefallowetkby: paints applicable to
concrete forms and wooden substrates have been proposed, as
described in Patent Documents 12 to 20.

JP~B~-H05-39768 (Patent Document 12) discloses a
polyurethane concrete-releasing paint that comprises 100
parts by welght of a pelyurethane paint having a specified
formula (omitted) and 10 to 300 parts by weight of a plasticizer
having a boiling point of 250°C or above, wherein the
pclyurethane palnt 1s obtained by reaction of an organic
polylsocyanate having a specificmolecular weight and at least
two (on average) lsccyanate groups with an active
hydrogen-containing compound having a specific molecular
weight and at least two {on average} active hydrogen groups,
and has a specific polyurethane crosslinking density. A&lso
disclosed i1s a concrete form obtained by applying the paint

to a board. The document describes that ziliceone and the 1ike
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drying, and applying the acrylic urethane paint composition followed by
quick drying at ambient temperature. The document 10 describes that the
Schylie Urethane paint composition applied to the acrylic emulsion prime
coat on the plywood can dry quickly at ambient temperature (20 to 25C),
and the thus-coated concrete form plywoods have good drying properties
such that they can be stacked without blocking (sticking) 15 between
coated_surfaces, and further descrihes that the paint_film has good _ .
C%\%%)eesi%%%ﬁi?ﬁ%ﬁehgfbgﬁéf%géna%%%é I%ﬁ?t &oh r%%&?e?éaéjsrlelﬁ%pte?tfégoann
P-A-HQ09-221627 ent Documen di_sclgs;s a solvglrgt- ree

o2PsaH09-2218 s&@%%ce ermnglgés re se, Aign water
Urethane paint composition for coated coricrete “20 form plyw: od'that

. contains lyol-modified acrylic resin having a hydroxyl value of 50 t
= 0D ROLTG At S POyCayh e PO Wheranrife Sooc elesss
aﬁglyggu oedif:i)q:%g%rlyﬂg erse§in comprises a polyol haying a.t least two
ydroxyl groups In the molecule and an acrylic resin having a hydroxyl
group. $E-163PCH,14 1 The. document describes that the paint .
composition applied to a primer coatecfplywood provides goo
fOBuElg felense, Rroperies, B0 Loda90, (FARRLDORTIEN! Lk oouna
discloses: a 5 curing composition that comprises in combination %A) a

dggmmi@g assecificweight increase rate and yiscosity, {B) 805%%{5@% as

aving a specific hydroxyl value, and (C) an isocyanate compound having

o 8t least two ispcyanate groups in the molegule; %&Hw@%f%ﬂp}?gtgg@ntg?tand

comprises in combination (A") a 10 polyoxyalkylene polyo
of?&@%?i@ﬂg(g%ﬂg%. The same effects as achleved by Patent

Document 12 are described.

JP-B-H07-2931 (Patent Document 14) discloses a concrete
releasing paint which is applied to a surface of a wooden member
contacted with concrete to permit sasy release from concrete,
wherein a paint resin comprises an organic pelyisocyanate and
an active~hydrogen containing compound such as pelyel, and the
organic polyisocyanate is non-penetrative in the wooden menber.
Also disclosad is a concrete formin which the paint is directly
applied to a board surface. The document describes that
silicone and the like can be added to the paint and that
excellent effects can be achieved in surface smoothness of the
paint £ilm and concrete, sasy release and reuse properties (at
least 10 times).

JP-B-HO7-98918 (Patent Document 15) discloses an

acrylic urethane paint composition for coated concrete form



isocyanate compound; and a paint containing any of the above curing
compositions. The document describes that the paint has good curing
SEsrépértiesT provides excellent appearance of a paint film, and is suitably
used for painting a concrete form 15 plywood. JP-A-H11-116893 (Patent
Document 18) discloses a concrete form paint composition that
essentially includes: a principal component comprising (a) a polyol from

addition ,reaction of (poly)alk ylene oxide to both ends of bisphenol A 20 .
P o (5 5 Comphgtnas aving at Eack o hyaroiy Forobe par mdltdas =

cﬁ%gk )% EQQJ%@%@%£0€%%C%§¥%?QBIgggaﬂn%ggufigé Qgsﬁgdroxvl
specffic substituent group; and a curing ccmponentbéingapolyisocyanate. -

v dgaument describes ihat e composiion applied 10 AwoRden . 2tz

ywood can give a paint’S iim excellent’in blocki

Jesistance, form release properties WeaLheri res'st@nce and resource
of ?E}S go ‘NOEtJ Hnana 2 we ggg ?v W(Sy?gg‘ggg%%u( wteb%g&rﬁ)e%t%&g)(}%

saving. properties.” Japanese Paten ten

5 co 9160568 2 WePLkPoIIng BAVIAINANE [A5IN GamPOFTRR AL contalns;
ydroxyl-containing

i
a copolymer obtained ly polymerization of (A? a

cdaenoethylenically unsaturated monomey, ; (B) %g}ﬁé}gg%%bi%%;ﬁé@gan

polybasic acid having an éthylenically unsaturat

acr ;@%rg%§ﬂ§¢§ﬂc ggg§aggangq§@g r@ﬁ%&trate followed by

polymethylene/polyphenyl/polyisocyanate. The document describes that

adhe,compogition can be anglied o alavan plywaad, and dried atfaom.: + ; .,
temperature to give a paint film having
followed by quick drying at ambient temperature. The document
10 describes that the acrylic urethane paint composition applied
to the acrylic emulsion prime coat on the plywood can dry
guickly at ambient temperature (20 to 25°C), and the
thus~coated concrete form plywoods have good drving properties
such that they can be stacked without blocking (sticking)
15  between coated surfaces, and further describes that the paint
film has geood adhesion with the substrate and excellent
concrete~-release properties.
JP-A-108-221627 (Patent Document 16) discloses a
solvent-free urethanse paint composition for coated concrete
20 form plywoed that contains a polyol-modified acrylic resin
having a hydroxyl value of 50 to 400 mg KOH/g and a
polylisocyanate compound, wherein the polyol-modified acrylic
resin comprises a polyol having at least two hydroxzyl groups

in the molecule and an acrylic resin having a hydroxyl group.
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superior gloss, alkali resistance and blocking resistance to 15 those of the
conventional polyurethane paint films, and also describes that the
*‘bep%%ﬁ% is useful for painting concrete form plywoods.
JP-A-2002-97412 (Patent Document 20 discloses a painting resin
composition containing a polyol (Al) or (A2), 20 a polyether polyol (B) and
a solvent (C), wherein the polyol (Al) results from reaction of a

TiydEoxyl:containing . poly é%e rizable H:@%Z%g%?g ’25‘8%68 el PPgnaaanp phied to

polymerizable unsaturated monomer ing a cycli U

structure,

= ol A2 Lesuls flam feaatiqn.ala fudroxvleoniaiing SE1IGIEEL 16
polymerizable unsaturated monomer and a po?ymerlza Unsaturated

plr%%%qu%lga}ving a specific straight-chain and branch structure. The

document describes that the composition can contain a resin such as a

siliconyesin_er,an eraans 54 licate,5 condensate. can geﬁ%e&%% ggimea

intermediate and topcoat paints, can be applied to substrates such as

cﬂmcgio@%n@%mﬂon{om%seea loriglass,weathering resistance and, .,
(But

flexibility. Patent Document 20 does not describe or suggest that the

n£omposition.can be applied;te copcrete, form plywoods a\pgsjc%si%y

. (B a
form-release properties.) However, concrete form plywoods coated with

pdheRaints. and the like diselosed in-Ratent Documents,12-to 20, .namely, . .

concrete form plywoods, are unsatisfactory in any of form releasability,

cdrtedaminar bond strength.with the substrate, 15 alkali resistance, crack,, ; . ,

resistance, substrate-surface hiding properties and paint film appearance
aa@Qﬁiﬁ@-composition that comprises in combination (') a
polyoxyalkylene polyol, (B) the polymer, and {(C} the
isocyanate compound; and a paint containing any of the above
curing compositions. The document describes that the paint
has good curing properties, provides excellent appearance of
a paint film, and i1s suitably used for painting a concrete form
plywood,

JP-A-H11-116893 (Patent Document 18} discloses a
concrete form paimt_composition that essentially includss: a
principal component comprising (a) a polyol from addition
reaction of (poly)alkvlene oxide to both ends of bisphenol A
and/or (b) a compound having at least two hydroxyl groups per
moiecule, and (c) xylene having no reactive group in the
molecule and has a specific substituent group; and a curing
component being a polyiscocvanate. The document describes that

the composition applied to a wooden plywood can give a paint
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Meanwhile, use of urethane paints as concrete form paints has been
roposed (for example, Patent Documents 21 to 28) Japanese Patent No.
S@S% @%QQ atent Document 21) 20 discloses a wood-painting
polyurethane resin composition that cohtains: a copolymer obtained by
polymerization of (A) a hydroxyl-containing monoethylenically
unsaturated monomer, (B) a monobasic acid and/or a polybasic acid

£ shaying an rethylenically-unsaturated double bond, and, (C).another

SF-1163PCT 17 ethvlenically uhsaturated monomer: an

- R9lymethylene/polyphenyl/polyisacyanate, The document cdeesgggo%gﬁghat

thé composition can be ‘applied to a lauan plywood and dried
~Aemperatuce to give a paint film having 5 superior gloss, alkali resistance
" and blocking resistance to those of the conventional polyurethane paint

fims, 399 A0, descibes thel the gompesitian. [ uselulfor BRINNING o)

concrete form plywoods. Japanese Patent No. 2719045 (Patent

4:R2ocument %%é@ﬂ%ﬁ'?ﬁ%&ﬁg"&?&f% @ééﬁ%%@%%%%% deonerete .y .«

form plywood, which comprises coating a form plywood with a prime

caintcomprising ansalkaliregistantwaodsfiller, applying.a fopcoat paint,

that comprises a moisture curing mixture ‘containing an NCO-terminated

n:Heethane polymer freaction 13 praduct of palyexypropylene nolyol and .

polyisocyanate) and polyisocyanate, and allowing the topcoat paint to

(zoure Withn belp-of-a catalyst.componentjp the pime painh 1 oving an
JP-A-H08-142032 (Patent Document 23) discloses a process of making a
= tooated formm plyweed, which-cOmprises  « bond, and (C) another
ethylenically unsaturated monomer; and
pelymethylene/polyphenyl/polyisccyvanate. The document
describes that the composition canbe applied to a lauan plywood
and dried at room temperature fo give a paint film having
superior gloss, alkall resistance and blocking resistance to
those of the conventional polyurethane paint films, and also
describes that the composition is useful for painting concrete
form plywoods.

JP-A-2002-87412 (Patent Document 20) discloses a
painting resin composition containing a polyol (R1) or (A2),
a polyether polyol (B) and a solvent (C), wherein the polyol
(Bl}) results from reaction of a hydroxyl-containing
polymerizable unsaturated monomer and a polymerizable

unsaturated monomer having a cyclic structure, and the polyol

(A2} results from reaction of a hydroxyl=-containing
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20 coating a form plywood with a prime paint that comprises a
water-dispersible resin and/or a water-soluble resin, a filler and an
SFi"s"(}cryg%lﬁ%(tpgcompound, and applying a topcoat paint based on a
silicon-modified urethane resin. Also described is a method for moisture
curing the silicon-modified urethane SF-1163PCT 18 resin.
JP-A-2000-167814 (Patent Document 24) discloses a process for
pI9Rucg B aonted i boal wileh aapdses gogling A sonsists Jorm

board, which is made by means of 5 compressing and heat bonding waste

u-Rapes and.a;binder, with ;2 prime coating paint that.contains %@%‘%%gg%g
|

curing urethane resin (rigid urethane resin) , and applying a topcoa
bABALcaINs a wo-pagkage reagtion type urethane.resin (soft _urethane |

resin). 0 JP-A-2002-3091%%E(3I§£§%€ Doé_ﬂc%%n%r?%%% d‘lféése%é“accmmé}%ﬁ&& %fL en
cdHeventing atachmentof 4 hydraulicmixiure such, %%Caef;rgg %59311% e

th
substrate surf ace with an NCO-terminated urethane po ertha

ccabiainedihy, reacting polyether nolygl :and/or;palyesterpalyal, g\ﬂt@ topcoat
polyisocyanate. 15 JP-A-2002-322240 (Patent Document 26) discloses a
paNaistyre-auring urethane;composition that.contains an &%Qatsagi,”%ésg can
urethane polymer and an oxazolidine-terminated urethané compound,
prwherein he NGO-terminated wethane: 'ﬂ@%&@@ﬂ@@%@yf%%ﬂg
isocyanate with 20 polyoxyalkylene polyol. The document describes tha
(zhe semposition-has excelieat-adhesion with a-tapcoat ”%%tgg'@kt that the
JP-A-H11-310621 (Patent Document 27) discloses a coate

composition can be applied to concrete form plywoods and

lity.
i ¥

form-releass properties.)

However, concrete form plywoods coated with the paints
and the like disclosed in Patent Documents 12 to 20, namely,
concrete form plywoods, are unsatisfactory in any of form
releasability, interlaminar bond strength with the substrate,
alkaliresistance,crackresistance,substrate—surfacehiding
properties and paint film appearance and state.

Meanwhile, use of urethane paints as concrete formpaints
has been proposed (for example, Patent Documents 21 to 28).

Japanese Patent No. 2866662 (Patent Document 21)
discloses a wood-painting polyurethane resin composition that
contains: a copolymer obtained by polymerization of (A) a
hydroxyl-containing monocethylenically unsaturated monomer,
(B) a monobasic acid and/or a polybasic acid having an

ethylenically unsaturated double bond, and {(C) another
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concrete form plywood that is coated with a urethane elastomer obtained
by reacting an NCO-terminated prepolymer with a SF-1163PCT 19 curing
S%@%@%@ﬁﬁ)rising a hydroxyl-containing compound. The coated form
plywood is described to be reusable without use of a release agent.
JP-A-2002-294137 (Patent Document 28) discloses an 5 aqueous paint
composition containing an acrylic silicone resin emulsion and a

e@p\liyﬁuerﬂ@e%}nﬂl%o&gp tdé)g%%n&gg%gribaens dthat a paint film from the

composition displays greatly enhanced crack resistance. However,

pSEOEISR o phonds,contad With s palls do.and.fhe N digclgsed
e

Yy nace., 1 SCUmernc
in these patent documents, na .“concrete form plywoods, are

sansatistactory in any of crack resigtance, form releasability, interlaminar
u tah T:

bond strength with the substrate, alkali resis e, substrate-surface

iding properties and paint filp.appearance %S@t%a%%@a?yim having

Document 1: Japanese Patent No. 2583230 Patent Document 2:

s&gééi'égzﬁgégg? %@E@QE Q%g&%ﬁénég'éﬂéi%ﬂ §ﬁﬂn§a£ee@l stance to

Document 4: JP-A-2001-329214 20 Patent Document 5:
« NFsA-2001:329223 . Ratent Document 6. JR-AH11:286648 Ratent 4 1.

Document 7: JP-A-H11-315252 "Patent Document 8: JP-A-2000-86975
sfatentRocument 9. JR-A:H04:288379 SE-1163PCGT painting concrete
form plywoods.

Japanese Patent No., 2719045 (Patent Document 22)
discleses a process for fabricating a coated concrete form
plywcod, which comprises coating a form plywood with a prime
paint comprising an alkali resistant wood-filler, applying a
topcoat paint that comprises a moisture curing mixture
containing an NCO~terminated urethane polymer (reaction
product of pelyoxypropylene polyol and polyiscocyanate) and
pelyisocyanate, and allowing the topcocat paint to cure with
help of a catalyst component in the prime paint.

JP-A-HG8~142032 {Patent Document 23) discloses a
process of making a coated form plywood, which comprises
coating a form plywood with a prime paint that comprises a
water-dispersible resin and/or a water-soluble resin, a filler
znd an isocyanate compound, and applying a topcoat paint based
on a silicon-modified urethane resin. Also described is a

method for meoisture curing the zilicon~modified urethane
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20 Patent Document 10: JP-A-S61-103966 Patent Document 11:
JP-A-2002-102792 Patent Document 12: JP-B-HO5-39768 Patent
SPddumént13: JP-B-H05-39767 5 Patent Document 14: JP-B-H07-2931
Patent Document 15: JP-B-H07-98918 sPatent Document 16:
JP-A-H09-221627 Patent Document 17: JP-A-H10-120896 Patent
Document 18: JP-A-Hi1-116893 10 Patent Document 19: Japanese
rePf;}Ltﬁnt No. 2866662 Patent Document 20: JP-A-2002-97412 Patent
[§ocu’ment 21: Japanese Patent No. 2866662 Patent Document 22:

Japanese Ps No..2719045 Patent Document 23; JP-A-H08-142032
15 Pat%%t}g?c%%oer?t §45P£-%%6?% 4-Paten o%hmoe”h% oBTEES &

-A=2002-309171, Patent Document 26: JP-A-2002-322240 Patent .
" %%g usr% ent 37: TP AT 310621 Patent Docuniaht 28¢ JBoA 002564157 S

o ZSUMMARY, OF THE INVENTION. Th present inverfign hgs been.
made to solve the aoresaléﬂconven ional problems. Tt15 thereforea

a 9@9&@@&?&%@1% '[Bg ﬂ%\ée@trﬁ%'% t%gIECEVEH% sa %urrriigg sture curing urethane
resin {rigidurethane resin), and applying a topcoat paint that
contains a two-package reaction type urethane resin (soft
urathane resin).

JP-A-2002-309171 (Patent Document 25%) discloses a
method of preventing attachment of a hydraulic mixture such
as cement by coating a substrate surface with an NCO~terminated
urethane poelymer that is chtained by reacting polyether polyol
and/or polyester polyol, with polyisocyanats.

Jp=R-~2002-322240 (Patent Document 26) discloses a
moisture curing urethane composition that contains an
NCO-terminated urethane polymer and an oxazolidine-terminated
urethane compound, wherein the NCO-terminated urethane
polymer is obtained by reacting isocyanate with
polyoxyalkylene polyol. The document describes that the
composition has excellent adhesion with a topcoat material.

JP-A-111-310621 (Patent Document 27) discleozes a coated

concrete form plywood that 1s coated with a urethane elastomer

obtained by reacting an NCO-terminated prepolymer with a
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acrylic resin topcoat paint composition for concrete form plywood that

en bl s concrete form plywood coated with the S composition to be
S‘lrelgla ed %%sily from hardened concrete and whereby permits reuse of
the concrete form many times. Itis a futther object of the invention to
provide a concrete form plywood coated with the composition and a
manufacturing process thereof. 10 it is another object to provide a

cconsreteform plywood sthatis excellent im cragk resistance and.canhe 7.

released (stripped) from hardened concrete and be reused many times,

chamely Ahat has geod.releaseand reuse propesties.and a) mapufacturing

process thereof. 15 A curing acrylic resin topcoat paint composition for

o £opcrete farm plywaed (topcoat paint composition) according to the
present invention comprises a curing hydroxyl-containing acrylic resin (i) ,

a polysitoxane; compound-(v) rand-an isecyanate-cusing agent (il 20 -,
The topcoat paint composition may further comprise an anti-foaming

a @gept xib-and a-leveling agent £xii): Ihe tapcoat Paint coMpPesition e rezin
preferably contains the polysiloxane compound (v) in an amount of _ to

em0Q pads by weight per-t00-parts by weight-of thercuring Sk=1163RCT 22 - -

hydroxyl-containing acrylic resin (i) (nonvolatile content) A first concrete
tHerm plywood-accordingterthe present invention gompsises a-supstrate

and paint films (A) , (B) and (C) provided in the order of (substrate/paint
a1t AYpatnt =% filn {B)/paiat fikn (C)), wherein:
However, concrete TfTorm plywoods coated with the paints
and the like disclosed in these patent documents, namely,
concrete form plywoods, are unsatisfactoryv in any of crack

resistance, form releasability, interlaminar bond strength

with the substrate, alkali resistance, substrate-surface

‘hiding properties and paint film appearance and state.

Patent Document 1: Japanese Patent No. 2583230

o

Patent Document JP-A-HO02-261868

g

Patent Document JP-A-~-H10-67844

W

Patent Document JP-A~2001-329214
Patent Document 5: JP-A-2001-3292273
Patent Document 6: JP-A-H1i-286648
Patent Document 7: JP-A-H11-315252

Patent Document 8: JP-A-2000-86¢9875

FPatent Document 9: JP-A-H04-288379



(82

20

the paint film (A) is a filler coat paint film formed from a curing acrylic
resin composition that comprises a curing hydroxyl-containing acrylic

S Iresihe@); €alcium carbonate ii-a), talc (ii-b), and an isocyanate curing
agent (iii); 10 the paint film (B) is an maiddle coat paint film formed from a
curing acrylic resin composition that comprises a curing
hydroxyl-containing acrylic resin (i), at ‘east one color pigment (iv)
selected from A/ellow iron_oxide, titanium_oxide and carbon black, and an
FAs6&anate Sufing agent Gm: And a5 the paft film (C) is a topcoat clear
_paint film formed_from a curing acrylic resin composmon (CI) that

- ‘bbefﬁﬁrléjé)s"lgﬂc’ﬁ}fng‘hydr&ylztcnf alng%‘c fflc resin (i), a polysiloxane
comg v) and an |soc¥anate cgnng ent (iii) , or a moisture curing
aUr%rh“a EGm%)%Sltltﬁn (éﬁﬂmt %dr:hg?lses a 20 moisture curing

rethane resin VI) polysiloxane_compound (v) , @ moisture absorbent

Pa(vﬁ) and'd (;Lﬁi1 é]t{élyst“ @/II R ﬁﬁerﬁ'gégoncrete form plywood, the
comgo%tlon for tjg Aler %ai;gn%nt_fllm (Ag may further comprise at least

Pao:n"epof a vmyrf?esm(lx) ye1|ow oh'o%ide iv- a), a SF-1163PCT 23
thixotropic agent (x) nti-setttl] agent (xi); the composition for
Potﬁe m|d8 die” f:l%a paln |Im %mg% ur%aeg comprlse at least one of an

anti-settling a ent (xi) and_ar anlcjo ent (xii) ; and the
Paco(:"rrl?poétgl onp("L f)or‘( 2)7(Ji thegt %%];t%c?gr paint film (C) may further

maomQI’I e at IeasL ane of an. 9aming nt (xii) and a leveling agent
Pﬁ)‘(les ihe compos::?n (€N 1 %rqhe topcoagzg clear paint film (C) preferably
pSoaing the polysiloxane,compgund {(v) n 20

Patent Document 18: Japanese Patent No. 28666672
Patent Document 20: JP-RA~-2002-57412

Patent Document 21: Japanese Patant No. 2866662
Patent Document 22Z: Japanese Patent No. 271904%
Patent Document 23: JP-~A~H08-142032

Patent Document 24: JP~-A-Z2000-167814

Patent Document 25: JP-A-2002-30%8171

Patent Document 26¢: JP-A-2002-322240

Patent Document 27: JP-A-HI1-310621

Patent Document 28: JP-A~2002-284137

SUMMARY OF THE INVENTION

The present invention has been made to solve the

aforesaid conventional proklems. It is therefore an object

of the invention to provide a concrete form plywood reusable



10

20

amount of 1 to 100 parts by weight per 100 parts by weight of 10 the
curing hydroxyl-containing acrylic resin (i) (the resin content other than the
SBeledt Htamely, the nonvolatile content). A process for manufacturing the
first concrete form plywood according:to the present invention comprises
forming 1S the paint films(A), (B) and (C) on a surface of a substrate in
the order of (substrate/paint film (A) /paint film (B) /paint film (C)) A
second concrete form plywood according to the present invention
TEBpristsa stbstiatd AN THitRms JAY I@Yd 205C2 ¥ provided in
the order of (substrate/paint film (A")/paint film (B')/paint film (C")),
wheref: the pamtfifin Ay Bafifér e6&t pamefilii oalI): Fopmed frismeacur ing
solvent type curing acrylic resin composition (a'l) that comprises a curing
25y dtoxy|-coRtdining 2erfie SP-1183PCTEE HSIET ) AT iseeyanatescufingn
agent (iii) and at least one extender pigment (ii) selected from calcium
P CaHsGHatel falc S CRiy ETd baRbitSitate Joratifertoat parndimqATLEh the
formed from an aqueous emulsion composigjon (a'2) that 5 comprises at
C185% D' Extehder pigrRe REGIT SR fcd rom: eaIciaT Sarsohaten&ile idaynd
and barium sulfate; the paint film (B') is an middle coat paint film formed
Yo A oTstlire- Culig Bfefhane fesiv E6MBoSIoR TRalt gbinprigeasa 1t is
moisture curing urethane resin (v;), a curing 10 catalyst (viii) and a
2 molstirealbSorBEnt (i) and the Pait it (K0) RER Toptdat padstdimt e form

formed from o s
plywocd coated with the composition and a manufacturing

process thereof,

it i; another object to provide a concrete form plvwood
that is excellent in crack resistance and can be released
{stripped) from hardened concrete and be reused many tTimes,
namely, that has good release and reuse properties, and =
manufacturing process thereof.

A curing acrylic resin topcoat paint composition for
concrete form plywood (topcoat paint compoéition) according
Co the present invention comprises a curing
nydroxyl-containing acrylic resin (i), & polysiloxane
compound {v), and an isocyanate curing agent (iii).

The topcoat paint composition may further comprise an
anti-foaming agent (xil) and a leveling agent (xiii).

The topcoat paint compesition preferably contains the

polysiloxane compound (v) in an amount of 1 to 100 carts by

weight per 100 parts by weight of the curing
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a curing acrylic resin composition that comprises a curing
hydroxyl-containing acrylic resin (i), an isocyanate curing agent (iii) and at
S Jedst oreCdlor pigment (iv) selected from. 15 titanium.; oxide, yellow iron
oxide, cyanine blue and carbon blackzIn the second concrete form
plywood, the composition for the filler coat paint film (A") may further
comprise at least one color pigment (iv) selected from titanium oxide,
H\)/Celuow Z‘Qj\roginoxjdg,vgganir‘lﬁe blue and carbon black. in the second ,
“-concrete T pRwoodE the Tompositionifor the fillsieoat pait BIRQATERt) .
may further comprise at least one of a vinyl resin (ix), a thixotropic agent
(X) an%" an- anti-setlingSgert (it thé Conpdsiioncroiietilier &dat present
5 2F-1163PCT 25 paint film (A2) may further comprise at least one resin
“selected from an acryiic fesinoa vingiracatate resin: anfendd rasin aifd aand
( (grethracp%r siC?,iandz_ngy further cgmprise an_isocyanate curing agent (iii).
Iy the second-concrete FSthT plywood- the-dehBosifen for’ i@ mididioaint
- .coat paint film (B')_may further comprise at least one of a leveling agent
=) ggél aﬁ“&nr(ti%-foéﬁﬁ gi%}aht (X1 & BhdHe composition for the topcoat
paint film (C').may further comprise at least one of an anti-settling agent
(xi) aLg\“/eﬁr%g’" o a@le%?(x%ﬁ)?an‘%saﬁ ahti-fodming idert ta A piddessdomec
£ Jpgnufacturing the second concrete form plywood according to the ‘
“present inverntion comprises fornmny-tha pamitHilmS ACP TR a8d @opér o
n usuiRee oL yosle e order of substrateioan i (A1)pait fim

o)

(ii~a), talc (ii-b), and an lsocyanate curing agent (iii);
the paint film (B) is an middle coat paint film formed
fromeacuringacrylicresimcompositionthatcomprisesacmring
hydroxyl-containing acrylic resin {1), at least one color
pigment (iv) selected from vellow iron oxide, titanium oxide
and carbon black,rand an lsocyanate curing agent (iii}: and
the paint film (C) is a topcoat clear paint film formed
from 2 curing acrylic resin composition (C1) that comprisss
a curing hydroxyl-containing acryvlic resin (i}, apolysiloxans
compound(v)andanisocyanatecuringagent(iii},orazmﬂsture
curing urethane resin composition (C2) that comprises a
moisture curing urethans resin (vi), =z pelysileoxane compound

(v}, a mecisturs absorbent (vii) and z curin catalyst (vidiiy.

(@]

In the first concrete form plywood, the compesition for

the filler coat paint £ilm (A) may further comprise at least

LSRR N vl

one o1 a vinyl resin (ix), vellow iron oxide {iv-a), &
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15 (B')/paint Im (C")) The first concrete form plywood coated with the
aforesaid topcoat paint composition has excellent releasability, and the
S Isetbhditohcrete form plywood possesses superior crack resistance.
When mixed concrete is poured into azferm built 20 with the above form
plywoods, the form plywoods can be easily stripped from hardened
concrete; the hardened concrete will not remain at_ached to the
thg}/élwg(ﬁ)ﬁds.ﬂ,Theﬁrefor(;_e, the form plywoods can be reused many times (for ‘
TBXHMPIBP16 of Hidte tifhesHRfthbtit repainTifG tTHUS dhe eehdreteform the
00ds SF-1163PCT 26 of the invention are advantageous in

. __plywog 1163P ‘ /8
Coé%xgﬁ\)l]%hﬁ&éﬁpto's?,rres}&ﬁrc%l Savifig Card-bGiftiAg conrsiuctdh Werkalilityther

DESCRIPTION OF THE PREFERRED EMBODIMENTS S Hereinbelow,
Wi 16pcodt paittcomposition, Ehdrete formiplywdad aerrhansfacturing an
process thereof according to the invention win be described in detail.
S pst - BT of hGRdiente used irfiie tdpeoabPame iéorRposhibh, @nd mitheor
.. paint compositjons for the first and 10 second concrete form plywoods will
e d¥Rcibed  Chifin g RydroxykCcontaning Bt i FesHt () orirédg © Least
On@d@)ﬂj-coqta[ng%é?ca:lic resin (i) is,an acrylic polyol resin that contains
4 Unit Gerfved from & (e thy Befylictacid &Hefor & firieth)acnadetandal i1) .
unit dgl;ilved 15 from a. hydroxgl containing (meth)acrylate. in the resin the

units may forBISCKS 6 he prelsent fandomly “FRéE Pésif 4§ HraypBe it £ilm

L

modi_f led with another segment commonly used in paints, with examples
(C"l}1cﬁjﬁn‘geggl%}/ét%eifoaphﬁaﬁeth%? pofyb Stloxane compound (v) in an

amount of 1 to 100 parts by welght per 100 parts by weight of
the curing hydroxyl-containing acrylic resin (i) (the resin
content other than the solvent, namely, the nonvolatile
content). |
A process for manufacturing the first concrete form

plywood according to the present invention comprises forming
the paint films (&), (B) and (C) on a surface of a substrate
in the order of \substrate/paint film (R} /paint £ilm (B) /paint

ilm (Cyy.

ih

A second concrete form plywood according to the present
invention comprises a substrate and paint films (&), (B') and
(C’}providedsztheorderof(substrate/paintfilm (A7) /paint

film (B’ )/paint £ilm (C’}), wherein:

th

the paint film (A') is a filler coat paint film (A7 1}

T

formed from a sclvent type curing acrylic resin composition

fa”"l) that comprises z curing hydroxyl-containing acrylic



—
n

Further, the resin (i) may contain a functional croup other 20 than the
hydroxyl group, for example carboxyl or alkox_yphenyl group. The curing
S hybk@daEbntaining acrylic resin (i) may be produced by common
procedures, for example: (a) : (Meth) aerylic acid and/or (meth)acrylate
being SF-1163PCT 27 hydroxyl-free vinyl monomers copolymerizable
with a hydroxyl-containing (meth) acrylate are/is copolymerized with a
hydroxyl-containing (meth)acrylate. (b): A hydroxyl-containing
T méthyacrylaté'is- B omBAGKNezeds (B A ddifiér niorémér fesst one
example, a, carboxyl-containing monomer or a polyoxyalkylene-containing
eym%%%@rﬂsg&t?déﬁ daring $fe eopalynerzatieR of tafand onats, talc,
_-copolymerized. 10 The monomer addition and mixing sequence is not
P rti@tﬁ%rl%?i?njitléla. Whefthe toPEoat pairt cempesitior-contains tha (27 2)
. a}ﬂcrglf%c resin (i), the resin (i) may be modified with silicone or may have a
“functional Yrodip* ofhEr B7aiT tHE Ry droXy oF6tis I8¢ 13 exarfple alkbkysilyl
Co%trogp. Further examples of the modifier monomers (c) include
AlkoRySTIyI-Edntainitig mondniers S SilgxaAB Bohd-Contaifmgected from
. Tgpgzrpe([%.}%h%siIicone;moﬁdified hydroX%l-gqntain'ing acrylic resin may
“®ve prepared-for exarmple: Thy perdrming estétfitation of siicsne having a
hydro%(xl Z%g%uap at one ar,both ends or side chains, with a carboxyl

group-6 e’acryITleLgéir{B{ 1s an middle coat paint film formed

from a moisture curing urethane resin composition that
comprises a molsture curing urethane resin (vi), a curing
catalyst (viii) and a moisture absorbent {(vili); and

the paint film (C') is a topcoat paint film formed from
& curing acrylic resin composition that comprises a curing
hydroxyl-containing acrylic resin (i), an isocyanate curing
agent {(1iil) and ai least one color plgment {(iv) selected from
titanium oxide, vyellow iron oxide, cyanine blue and carbon
-

black.

In the second concrete form plywood, the composition for

[

the filler coat paint film (A') may further comprise at least
one color plgment (1v) selected from titanium oxlide, vellow
iron oxide, cyanine blue and carbon black.

in the second concrete form plywood, the composition for
the filler coat paint film (A’ 1) may further comprise at least

one of a vinyl resin (ix), a thixotropic agent {x] and an

anti-settling agent (xi); the composition for the filler coat
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Known (meth)acrylates and vinyl monomers (other than the
hydroxyl-containing (meth)acrylates, the same applies hereinafter) may
SThd widely Tised, with examples including: SF-1163PCT 28 (meth)acrylate

monomers having a hydrocarbon substituent group, such as methyl
(meth)acrylatte, ethyl (meth)acrylate, n-propyl (meth)acrylate, i-propyl
(meth)acrylate, n-butyl (meth)acrylate, i-butyl 5 (meth)acrylate, sec-butyl
meth)acrylate, tzhutyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, n-octyl
%“n%léth)alcclrélagg% Iaury%?r%ethl)lé)é& e StEaYI fRefadis, Sydoiedl
Se({n%tpg%cgl%tg, henyl (meth)acrylate, benzyl (meth)acrylate and

pa

dibromopropyt 10 {metacrylate: styferfe derivatiessiich a8 dtyréfesroxy
reesl-mletb%gtyreng and vinyltoluene; polymerizable unsaturated nitriles such
as “acryionitrilé and methddrylonitrile™ 15 BeNlamit e HRonGHers s§éh &8
y Slsl;me;lhayjcoel (mg;h)hacr lamide, N-methoxymethyl (meth) acrylamide and
T NBY ‘oxymeﬁ1 T %r’ﬁgth %%rrlwar{wjrd‘é vinyl esters such as vinyl acetate;
epoxy-containing monomers such as glycidyl 20 (meth)acrylate and .
(meth g‘ch%l”glf’/ga?/Fle her: and basic T Or%g%édr%%ﬁth‘ﬁg composition for
£ gi '@{l‘pminoe&h | (meth)acrylate, and dieth Igminoethyl (meth)acrylate.
rlO?’?tﬁese,Etkhcejo(?ane )lé"cl}yla*té” “*mn}cl):(t%em r§'EHd SHrEnE hreCpreferteds b Least

oneofaalevelingagent(Xlii)andeﬂlantiwfoamingagent(xii}

;
and the composition for the topcoat paint £ilm (C) may further
comp:iseatleastoneofanaﬁti—settlingagent{xi),aleveling
agent (x1il) and an anti-foaming agent (xii).

A process Tor manufacturing the second concrete form
plywocd according to the present invention comprises forming

the paint films (A'), (B') and (C’) on a surface of a substrate

in the order of (substrate/paint film ( "V/paint film

d

The first concrets formplywood coated with the aforesaid

Topcoat paint compositionhas excellent releasability, and the

0

second concrete form plvwood possesszes SuUperior crack
resistance. When mixed concrete is poured intc a form built
with the above form plywoods, the form plywoods can be sasilvy

stripped from hardened concrete; the hardened concrete will

1
not remain attached to the plywoods. Therefore, the form

plywoods can be reused many times (for example, 10 or more

times) without repainting. Thus, the concrete form rlywoods



SF-1163PCT 29 The above monomers may be used singly or in
combination or two or more kinds. The hydroxyl-containing

S Hmiet)akpylates include: 2-hydroxyethyl (meth)acryl-ate, 2-hydroxypropy!
5 (meth)acrylate, 3-hydroxypropyl (metld)acrylate, 2-hydroxybutyl
(meth)acrylate, 3-hydroxybutyl(meth)acrylate, 4-hydroxybutyl
(meth)acrylate, 3-chloro-2-hydroxypropyl (meth)acrylate,

c Mi- -nglﬁrﬂg&gtpg%furparat@g, mgno-z-h droxyethyl-monobutyl fumarate,
“and ring-opening 10 ‘adduct of 2Wdroxyethyf fmettacijtate ort - resourcs
2-hydroxypropyl.(meth)acrylate with ethylene oxide or propylene oxide;

Sah\gf‘d}égiya“f Vi esters %*%?(S%Ciﬁﬁléﬁi%éﬁy AsdGratéd tarbokylic acids,
such as adducts of the above hydroxyl-containing (meth) acryl ate a with
e-caprolactone, and 15 adducts of polyethylene glycol (and/or

polypropyl E 0 crylate) with_s-caprolactone
(caprolactgrgeg-a de %qgnggnngg ?/éé’%f Bk tﬁ%%%més of
5 PLACCEL FM series and FA series manufactured by DAICEL .
CHEMICAL INDUSTRIES LTB.)-4hd 20 hydrokylesrtainmg(méthj<rete
£ A8y onomers, §uch as dimers and trirpers otZ-hxdro;yetolv . -
“(me ;%:%I%?Z and Dhyaroxypropy! (methjactyate “Fie ombhietr Gee 8f =©

Lh%-ciag};pé%c;l@gg I%dlsit improved, crack rlesist mn_,pe.ci;a_paint film o

- contalnlngL'tﬁe curing S 31%%5&??@ ydrr}‘ox?/ar-é&%t ining acrylic resin (i)
irst, part cf ingredients used in the topcoat paint

composition, and in the paint compositions for the first and

10 second concrete form plywoods will be described.

Curing hydroxyl-containing acrylic resin (1)

The curing hydroxyl-containing acrylic resin (i) is an
acrylic polyecl resin that contains a unit derived from a
(methj)acrylic acid and/or a (meth)acrylate and a unit derived

from & hydroxyl-containing (meth)acrylate. In the resin {1

L2
n
-

the units may form blocks or be present randomly. The resin
(i}mayben@difiedwithamothersegmentcommonlyusedinpalnts,
with examples including polyether and polyether polyol.

"

n {i) may contain a functional

.

Turther, the res roup other

8]

20

t

han the hydroxyl group, for example carboxyl or azlkoxyphenyl
group.

The curing hydroxyl-containing acrylic resin (i) may be
produced by common procedures, for example:

(a): (Meth)acrylic acid and/or (meth)acrylate being
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The curing hydroxyl-containing acrylic resin (i) may be modified with
another segment. To obtain a modified curing hydroxyl-containing (meth)
S BeAdie 18Sih (i) , a monomer having 5 a modifying group may be
copolymerized with the aforesaid (meth) acrylic acid, (meth)acrylattes and
hydroxyl-containing (meth)acrylates. Commercially available curing
hydroxyl-containing acrylic resins include: 10 ACRYDIC 51-302

tu;red by DAINIPPON INK AND_CHEMICAL
%38%? RATED, s sgll?/!ent Er)lutyieacetatep Rorvoiatie™ %cjc:)Ln el 50%)
?%?Q Q%S C j(manufarctu DAINlPPON |NK AND CHEMlCALS o
o] Jivent. ol B’utifl AcState, “T5 Honvolatite comant: -5

é@rl-OIQ'ALOID 3 -70B (manuf ctured I%y ' Hitachi Chemical Co., Ltd.,

COILL
ent: t Fuene met }71 e(%hyl ketone |so§f5u yracetate nonvolatile content:

70%) A 10 anuf cturedb htake-Meishi hemlcal 20
GHLACARROL (panibelyis by Otk Nebl )

Co., Ltd:, solven met ISObL?tVI keItone RGAVOISLIE content:
h§8<{@ QHLAC APO-301 (manufactured by Ohtake-Meishin Chemical Co.,
Ltd., solvent xylene nonvolatile content: 65%) The curing

hydroxy& pon}glqtggﬁft)glg rﬁ%‘;@ﬁﬁ 1%%PC§%1% eswably has: a

number-average molecular wei Mn) (metho caalculated using

cQ%'Qiﬁ“O&SLHX%&Iﬁ%aW&EQIQQQ’SMeQ%o f;&;@ﬁﬁ?ﬁ 0,800, ¢ aining

preferably 1,800 to 30,000; an

nonomer) is added during the copolymerization of (a) and is
copolymerized.

The monomer addition and mixing seguence is not
particularly limited.

When the topcoat paint composition contains the acrylic
resin (1}, the resin (1) may be modified with silicone or may
have a functional group other than the hydroxyl group, for
example alkoxysilyl group. Further examples of the modifier
monomers (¢} include alkoxysilyl-containing monomers and
slloxane bond-containing monomers. The silicones-modified
hydroxyl-containing acrylic resinmay be prepared, for example,
by performing esterification of silicone having a hydroxyl
group at one or both ends or side chains, with a carboxyl group,
of the acrylic resin.

Known {meth)acrylates and vinyl menomers (other than the
hydroxyl-containing (meth)acrylates, the same applies

hereinafter) may be widely used, with examples including:



5 a weight-average molecular weight (Mw) (method: GPC, calculated
using a calibration curve of standard polystyrene) of 5,000 to 100,000,

5 lnd gréférably 20,000 to 70,000. If the number-average and
weight-average molecular weights arezldelow the above ranges, the
drying properties tend to be lowered and 10 thereby the paint film will
have poor strength to cause bad weathering resistance. When the
molec weight ceed the above ranges, the paint tends to have an
excesgI #%I%&Hi%ﬁ g\y%oé?tyr%g ‘cause %a% %%Jpﬁgat?onﬁry (obeities aRd tends

=12 nave a reduced nonvolatile content. 15 The GPC measurement
c%ﬁ%%ioﬁs‘é?e%a({%sofgﬁdwéd(a Equipment’ mahﬂﬁat?ﬁr%(r:éﬁg Hiddel Putber

[%acr?quggg}érfr%% %%aterr1 _Ag;_g:lﬂll?ii g}li:t)eqm%%%ice com p%neent).l(used in

combinati 'Watets ifferential Reffactometer 20 C(EY\]Naters

+600S, Cantroller (3) Waters 717 Pl Autosampler (b) Colymn: TSK
\Ig%()‘ OI-EEEI% }%%GYIOOM(;/&, %K Gﬁﬁu-tsw O] Eﬁfuqqt%geéol3tif)£jnlf%éf£ahydrofuran

= ({QColumy femperature: 40C SFIGIRCT 37. (&) Fow rate; Lmimin ()

Detector: 6005 Controller The hydroxy valie pre?e’ratﬁ;? in the range of

(1010, ;ggﬁg@ﬁ/gM%%%%Qﬁfer&[g%em t0, 100 mg KOH/ ,Cigﬁv(;(hich

5 case the paint composition displays a qua?eccra{rlng reactivi y and gives
RN (i haying less tesidual hydiapbilg aroup to xhibjh excellent
water resistance and acid and alkal
(meth)acrylate, cyclohexyl (meth)acrylate, phenyl
{meth)acrylate, benzyl (methj)acrylate and dibromopropyl

10 {meth)acrvliate;

styrene derivatives such as styrene, a-methylstyrene
and vinyltoluene;
polymerizable unsaturated nitriles such as
acrylonitrile and methacryloniirile;
15 acrylamidenwnomerssuchamsN—methyloi{meth)acrylamide,
N-methoxymethyl (meth)acrylamide and N-butoxymethyl
{meth)acrylamide;
vinyl esters such as vinvyl acetate;
epoxy-containing monomers such as glycidyl
20 {meth)acrylate and (meth)acryl glvcidyl ether; and
basic monomers such as dimethylaminoethyl
(meth)acrylate and diethylaminocethyl (meth)acrvlate.
Of these, the (meth)acrylate monomers and styrene are

preferred,
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resistance. The curing hydroxyl-containing acrylic resin (i) is most 10
often used in the form of varnish containing the solvent and the like
SFe_n]lﬁléyf’g&qﬁﬁ the synthesis of the resin. The curing hydroxyl-containing
acrylic resin (i) generally has Tg in thé Pange of about 6 to 130C, and
preferably about 30 to 120C. The lower the Tg, the more brittle the 15
resultant paint film. When Tg is too high, the resultant paint film tend to be

nonunﬁﬂ@ﬂame%em,emtg&s%@ya%%C{%Cédegﬁﬂéé%.QU{ngcombmation

hydroxyl-containing acrylic resin (i) may be obtain known

o Polymerization progesses, including 20 solution polymerization, bulk
polymerization-and emulsion polymerization. Solution polymerization is

generaily. employed,,In the case of a solition. palymerizatio %%%‘?&é’: the

above-described monomers in mixture may be copolymerize

SF-l-lzG%Pﬁééyg&gﬁeswgsq an.organic solvent and a.palymerization

initiator. The organic solvents include conventional organic “solverits such

(aS-ig0Rropyh aleghol; ngt éegl%{siygg_@i'q%\ﬁl)tglyma@é?“% |
SOLVESSO 100 and SOLVESSO 150 5 (ESSO) . The polymerization

2 nitiatars inslude capventional, inifiators;such-as, azabisisobutyronitdle, - .« .

benzoyl peroxide and cumene hydroperox_ide. Where necessary, a chain

1 trapsfer. agent may-he-used, with-examples. including 23{98&9?%%%18@%"
n-octyl mercaptan, n-dodecyl mercaptan and a-methylstvrene dimer.

{meth)acrylate, di-Z-hydroxyethyl fumarate,
mono-Z-hydroxyethyl-monobutyl fumarate, and ring-opening
adduct of Z~hydroxyethyl (meth)acrylate or 2-hydroxypropyl
(meth)acrylate with ethylene oxide or propylene oxide:

hydroxyalkyl esters of «,B-ethylenically unsaturated
carboxylic acids, such as adducts of the above
hydroxyl-containing {(meth)acrylates with e~caprolactone, and
adducts of polyethylene glycol (and/or polypropylene glycol
mono (meth)acrylate) with e-caprolactone (caprolactone-added
monomers avallable under the trade names of PLACCEL FM series
and FA serles manufactured by DAICEL CHEMICAL INDUSTRIES,
LTD.); and

hydroxyl-containing (meth)acrylate moncmers, such as
dimers and trimers of 2-hydroxyethyl (meth)acrylate and
Z-hydroxypropyl {meth)acrylate.

The combined use of e-caprolactone leads to lmproved

crack resistance of a paint film containing the curing
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isocyanate curing agent (iii) The isocyanate curing agents (iii) include
compounds having two or more isocyanate groups (polyisocyanates) and
> plokkéd peRisocyanates. 15 Specific examples of the polyisocyanates
include diphenylmethane-4,4'-diisocyanate, 1,6-hexamethylene
diisocyanate (HDI) , 1, 4-tetramethylene diisocyanate,
1-methyl-2,4-diisocyanatocyclohexane, bis(4-isocyanatophenyl)methane,

h 4{1@8@%)1;1@%'?535‘)’}?”‘9 20 dilszocyana;[@, 2,4- and 2,6-tolylene
“giidocyanate, tolviene  diisocyanafe (TDT) 6-isopropyl-1,3-phenylene
diisocyanate iso-ohr?)r%n% Q{iigoggan%;e,_ xylylene diisocyanate,
hydrogenatsd xylylene dirsotyarnats ?18rh‘§}égoagﬁdteﬁc resin (1) may be
diphenylmethane-4.4'-diisocyanate. Adducts of these SF-1163PCT 34
m%co?ﬁ/f:slo%(f}a‘ﬁété%, %g@tfﬁ%tiogne T55¢yanate cotpbaRds sticiag 2 ed curing
his&gxamirgte and. other cgﬂrlnggﬂnds such as dieters apd trimers thereof

e alsb employabie- I general, form plywonds hnd wobdeAfBgRs" having

_ materials are 5 not heated at temperatures of 100C or above because the |
“ hrqgﬁél% ng %:%Fl%de% ?lblpatfeﬂ %¥o€eerti§s,8 gPatJlﬁ@rﬁ atefia (s‘ffb%%ra?é}' “AEcSrdmgty-©

o st ViR, oS AR es Saey shALs CHE. .3

L -0
dom pertrormed. Meanwni er-mentoned1socy ate'v

Aand, 10 h %rlo g alue are measured by the methods described in the
(colunifns 0 2%)(%/ t\é’ [0026] of JP-A-HOB-157769 (Japanese Patent

25;'&&%@%%%%&’61@3%{;&;3_ é%é{ gé‘e Pgseqt applicant. commergially
acrylic resins inciude:

ACRYDIC 51-302 (manufactured by DAINIPPON INK AND
CHEMICALS, INCORPORATED, solvent: butyl acetate, nonvolatile
content: 508%)

ACRYDIC A-850 (manufactured by DAINIPPCON INK AND
CHEMICALS, INCORPORATED, solvent: toluene, butyl acetate,
nonvolatile content: 70%)

HITALOID 3083-70B (manufactured by Hitachi Chemical Co.,
Ltd., solvent: toluene, methyl ethyl ketcone, isobutyl acetate,
nonvolatile content: 70%)

OHLAC APC-101 (manufactured by Ohtake-Meishin Chemical
Co., Ltd., soclvent: toluene, methyl isobutyl ketone,
nonvolatile content: 60%)

OHLAC APO-3C1 (manufactured by Chtake-Meishin Chemical
Co., Ltd., solvent: xylene, nonvolatile content: 63%)

The curing hydroxyl-containing acrylic resin (i)
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employable in the invention include: 15 MILLIONATE MR-200
manufactured by NIPPON POLYURETHANE INDUSTRY CO., LTD.,
S hohvélatife’content: 100%, diphenylmethane diisocyanate) SUMIDULE
44V-20 (manufactured by Sumitomo Bayer Urethane Co., Ltd.,
nonvolatile content: 100%, 20 diphenylmethane diisocyanate)
DISMODULE L-75 (manufactured by Bayer AG, solvent: ethyl acetate,

dQQW@Sﬂ&? ontent: 75%, tolylene diisocyanate prepolymer) OLESTER
P45-75M ?rlnan'ufactured by MITSUI TP.KEDA SF-1163PCT 35

CHEMICALS,INC, solvenl gliepe, el sofublketone nomvoleti,

content: 75%, tolylene dFlLlsocyana‘fe prepolymer Moi tre CUIFﬁﬁQ'U()refha e’

cLasin () The,matstue auing urethane (esin. (prepalymen) (). may fc%enen

! 9
selected from conventionally known ones. Exampfe% héreo

ofhosgused spurethane resin compositions, pagticularly moistyre curing

urethane resin’compositions, and painis’as described in

JPJ*@Q@Qégﬁgza%%fg éhﬁé§g%%lgg4ﬁ%9%g%2%&%§’(method: GPC,

JP-A-2003-128942 and J -A-2000-37659_. 1 e maisture curing
csrethape Jesin. (prepolymer). may Psnom@%%ly ading a0 .(8905,%%%&@)

with excess of the™ isocyanate curing agent (iii), for example dil

o Buchothat.a fregdiseeyanatp group f@pg@%gesz@%gleﬁg'% endy 4Polyal) ., .

15 Examples of the polyols include those describe e columns

nuﬂ@éﬁL%Q@{Qgﬂ5£9E9B?%ggggéggéggg%%yﬂ§gﬁlam'weights are below

the above ranges, the drying properties tend to be lowered and
thereby the paint film will have poor strength to cause bad
weathering resistance. When the molecular weights exceed the
above ranges, the paint tends to have an excessively high
viscosity to cause bad application properties, and tends to
have a reduced nonvolatile content.
The GPC measurement conditions are as follows:
{a} Edqulpment manufacturer and model number
Manufacturer: Water Asiz Limited
Device {component) (used in combination):
(1) Waters 410 Differential Refractometer
(2} Waters 6OGS.Controller
(3) Waters 717 Plus Autosampler
(b} Column: TSK GZ000H, TSK G4000H, TSK GMH-M
(c) Eluting sclution: tetrahydrofuran

{d;y Column temperature: 40°C



present applicant. Specific examples include: dihydric alcohols such as
ethylene glycol, dibthylene 20 glycol, triethylene glycol, polyethylene

S Ighycot 2popylene glycol, dipropylene glycol, tripropylene glycol,
polypropylene glycol, butylene glycol, ®ibutylene glycol, tributylene glycol,
polybutylene glycol, 1,5-pentanediol, neopentylglycol, 1, 6-hexanediol,
1,10-decanediol, alkanediol SF-1163PCT 36 and cyclohexanedimethanol;
trinydric alcohols such as glycerol, trimethylolpropane (TMP), 1, 2,

(%)-héxgr‘i"etﬁﬁli,“?rfméth@ljdfétfﬁ ne, 2,4-dihydroxy-3-ihydroxymethylpentane,

1,1, 1-tris(bis-hyc erymethy\O!I) ropane and

(9 2 SRy aroxymeti bt &%%frahydric alcohols such as

pentagrythritol. and djg%gxrol; pentahc%dric alcohols (pentitols) such as
[

arabitol: 16 1iBitol Bhd Xitd1 " heRaRydric-aiEshols {Rexitoisf §idHag™ 0 to

rbitol, .mannitol, galactitol and allodulcitolll; polyglycol compounds of up,
: é) a gﬁoﬁf gérbaorhgaf% ns, fiict (%8%%}&/?? dr&nggénﬁguﬁ@géﬁch% wiich
olyglycerol and 15 polytetramethylene glycol; polyester polyol, epoxy. .
. C%%?yyb}}%aﬁ%ﬁ‘d%r%?ﬁn -r%gfi%ijé%nedp*o%@gaﬁg%ygﬁ%%r 1|i%ly%lCaL?‘féIl Shylicpotyol* =

derived from phthalic. anhydride, sebacic acid, fatty acid and epoxy.resin.
algef ﬁ%e%ee? esfhy%éﬁrel%g I%édfnpgoaﬁfy%ﬁe "g‘gryscsol,res ic}l}/a% Ihy({]" Op% TS group

to exhibit excellent wabter resistance and acid and alkali
resistance,

The curing hydroxyl-containing acryviic resin (i) is most

()]

10  often used in the form of varnish containing the solvent and
the like emplovyed in the synthesis of the resin.

The curing hydroxyl-containing acrylic resin {i}
generally has Tg in the range of about 6 to 130°C, and preferably
about 30 to 120°C. The lower the Tg, the more brittle the

15>  resultant paint film. When Tgis too high, the resultant paint
film tend to be nonuniform and become too solid and crack
easily.

The curing hydroxyl-containing acrylic resin (i) may be
obtained by known polymerization processes, including

20  solution peolymerization, bulk polymerization and emulsion
polymerization. Solution polymerization is generally
employed.

In the case of a solution polymerization process, the

above-described monomers in mixture may be copolymerized in
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20 1,6-hexanediol, glycerol, tri'methylolpropane, pentaerythritol, polyester
polyol and acrylic polyol are preferred. (Isocyanate curing agent (iii)) The
SFisodyaitdtd curing agent (i) may be the Sr-11.63PCT 37 aforementioned
isocyanate curing agent (iii) and may also be appropriately selected from
polyisocyanate curing agents as described in the columns [0052] to
[00651 of JP-A-2000-37659 filed by the present applicant. 5
h Commermallx avallable moisture curln%urethane resins %/ﬂl)n includ angD
“hSoers eltde” MT OLESTER MI5-56 T mamifactured by MiTso
._TAKEDA CHﬁMICALS INC., m0|st re c:urlng1 urethgnerre In varnls bgani
IngGivént foluene Xylera. athyl Abetate, 3 methoxybaty! fdl hobtate, 0F9AC

nonvolatile content: 500) MT OI_“L ER M75 SOEémanuf tu%ed SXL
SOMITSUPTAKEDA THE 63@% C?nc?ls aré' curing ure hane r

_\arnish, solvent: toluene, x ne eth volatil %)
"I5 CORGRATE 2014 (s exred by NIPPON POLYURETHARES . 50
STRg CO &TD moisture curlng urethane resin varnlsh solvent L)

xy ene, nonvolgﬁe onfﬁén%aSOO%SlClLlrlng cata?ys“f (V|||5:A varle(fy oYEndw -

m0|st re curlng c,gtalé/sts are.20 e able as the curlrfj%cata ts évn
ing t%h OrS C aZO(ﬁ]lSlSO .JL ¥ OEJ_ r1|_L la %5 lde
for the moisture curing uréthane resin (Vi 5 xamples’include: metal salts

ard Y9! Ceclf%x%“ce%%gs c?eUCh Fere necessary, a chain transfer

agent may be used, with examplies including Z-mercaptoethanocl,
n-octyl mercaptan, n—dodecyl mercaptan and o-methylstyrene
dimer.

Isocyanate curing agent {111}

The isocyanate curing agents (iil} include compounds
having two or more isocyanale groups (polyisccyanates) and
blocked polyisocyanates.

Specific examples of the polyisccyanates include
diphenylmethane~4, 4’ ~diisccyanate, 1, é~hexamethylene
diisocyanate (HDI), 1,4~tetramethylene diisocvyanate,
l-methyi-2,d-diisocyanatocyciohexane,
bis(4-igocvanatophenyl)methane, 4-methoxy-1,3-phenylene

diisocyanate, 2,4- and 2,6&é-tolylene diisccyanate, tolviene

dilsoccyanate (TDI), 6-isopropyl-1, 3~phenylene diisocyanate,

- isophorone dilscocyanate, xylylene diiscocyanate, hvdrogenated

®¥xylvliene dilsocyanate and hydrogenated

diphenvlmethane-4,4'-diisocyanate. Adducts of these
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dibutyltin bis-triethoxy silicate, dibutyltin dimethoxide, dibutyltin diacetate,
dlbﬂutgltin dilaurate, butyltin SE-1163PCT 38 tri-2-ethyl hexoate,

fedd- Eé%ﬁ% octoate, iron-2-ethyl hexoate, cobalt-2-ethyl hexoate,

manganese-2-ethyl hexoate, zinc-2-eftfyl hexoate, stannous caprylate, tin
naphthenate, tin oleate, tin butyrate, zinc naphthenate, cobalt
naphthenate 5 and zinc stearate; alkoxyaluminum compounds;

pauaternany. ammanium, salts sugh; ag, benzyltriethylammonium acetate; ... . .

lower fatty acid salts of alkali metals, such as 10 potassium acetate,

i §99&u§%@9g%e angylithium.oxalate and; amine curing agents, including,, ...
\

dial ydroxyfamines such as dimethylhydroxylamine and

£ }géegg)glgyggfgycllairg@eei[gggg,ggrir%g catalysts may be used singly or in
combination of two or more kinds. 15 Commercially available curing

catalysts (i) forthe Ayethane resing. (), include; U-GAT 65IM: o i 515 are

(manufactured by San-Apro Ltd., curing catalyst for moisture curing

n&yethane resips, medified amine, nopvolatile content; 100%6) 2ANYL. .. . o
(manufactured by NIPPON POLYURETHANE INDUSTRY CO., LTD.,

c dertigpr-aming; fanvolatile- content: 160%) Moisture absorbent, (vii) Known
organic and inorganic moisture absorbents unreactive with concrete can

ndedisedas the moigture-absorhent,SF-41033CT using blocked

isocyanate as the polyisccyanate, is seldom performed.

Meanwhile, the after-mentioned isocyanate value and
hydroxyl value are measured by the methods described in the
columns fOGQO} to [002z26] of JP-A~HO8-1577€8 (Japanese Patent
Application H-06-301038) filed by the present applicant.

Commercially available isocyanate curing agents
employable in the invention include:

MILLIONATE MR-200 (manufactured by NIPPON POLYURETHANL
INDUSTRY CO., LTD., nonvolatile content: 100%,
diphenylmethane diisocyanate)

SUMIDULE 44V-20 (manufactured by Sumitomo Bayer
Urethane Co., Ltd., nonvolatile content: 100%,
diphenvlmethane diisocyanate)

DISMCDULE L-75 (manufactured by Bayer AG, solvent: ethyl

acetate, nonvelatile content: 75%, tolylene diisocyanate

prepolymer)

&al

OLESTER P45-75MT (manufactured by MITSUI TAKEDA
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39 (vii). Examples thereof include anhydrous gypsum (CaSOQ),
SEsy%Ehﬁig&eolite absorbents (such as Molecular Sieve (trade name)),
ortho estérs such as methyl orthoformate and methyl orthoacetate,
orthoboric acid esters, silicates and 517’sbcyanates (such as ADDITIVE Ti
(trade name)). These moisture absorbents may be used singly or in
combination of two or more kinds. Commercially available moisture
crabsorpents include ARDVEIVE.OF (mapsfacturediby; Sumitomo. Bayer: 1= |
Urethane Co., Ltd.). 10 Vinyl resin (ix) The vinyl resin (ix) is an optional
ndngredient; Examples thereot include vinylchioride, copolymer resins sych
as vinyl chloride/vinyl acetate copolymer resin, vinyl chloride/vinyl
M@cetatelvinyl.aleghal gepelymer resinvinyli15 chloride/vinyl isobutyl ether
copolymer resin and vinyl chloride/vinyl propionate copolymer resin;
chlorirmatedribbes -resins; ichiorinated:olefindesins; aendic resins such as;,
(meth)acrylic resins, (meth)acrylate resins and (meth)acrylate copolymer
odestissethes thapdhesuring 20hydroxyl-eentaining acrylicresins ), @nd-o o ¢
styrene/butadiene copolymer resin.. Of these, particularly preferable is
1the velring:bydroxylecontainingvinychlaridelvinyl acetate rcepolymer that
has reactivity with isocyanate and permits good adhesion with wooden
panatetials Qommereially @vailablexvinyt SrA83RGE AQ-sesins includes , and
VINYLITE VAGD, VINYLITE VAGH and VINYLITE VAGC (manufactured
pdiynthe BowiEhemieal Cdmpamy.ctiing-157987, JP-A-H11-116652,

.JP—A?ZOOO—129115, JP-A-2003-128942 and JP-A-2000-3765%.

The moisture curing urethane resin (prepolymer) may be
obtained by reacting a glycol (polysol) with excess of the
isocyanate curing agent (iii), for example diisocyanate, such
that a free isocyanato group constitutes the moleculs end.
(Polvyol)

Examples of the polyols include those described in the
columns [0044] and [0045] of JP-A~2000-3765% filed by the
present applicant.

Specific examples include:

dihydric alcchols such as ethylene glycol, diethylens
glycol, triethylene glycol, polyethylene glycel, propylane
glycol, dipropylene glycol, tripropylene glycol,
polypropylene glycol, butylene glycol, dibutylene glycol,
tributylene glycol, polybutylene glycol, 1,5-pentanediol,

neopentylglycol, 1, 6-hexanediol, 1, 10-decanediol, alkanediol
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hydroxyl-containing vinyl chloride/vinyl acetate copolymer resins). 5
_ Thixotropic agent (x) Organic, inorganic and complex thixotropic agents
b%fh%)%oétf p%/TreguIators) (x) are employable. Organic thixotropic agents
include those based on hydrogenated-castor oil, amide, polyethylene
oxide, polymerized vegetable oil and 10 surfactant. Complex thixotropic
agents include amide/polyethylene-based agents. The thixotropic agent

a-Gontributes ta. storage, stablity, of the paint and prevention of sagging

during application. Too much thixotropic agent will adversely affect the

paint f@mig?eetmé%sc%sagsm%% Dﬁ%ﬂkéion%@%ﬂ@mgémipmpane

Commercially available™ thixotropic agents include AEROSIL 2

(tmanufactured by, MIBRON, &%R@ﬂ&@%ﬁ@é@%@? PARLON
4200-20 (manufactured by KUSUMOTO CHEMICALS, polyethylene

2 xide-hased type) Anti-settling. agent(xi) 20,The anti-settiing agents (xi)

include aluminum stearate, calcium stearate, zinc stearate, organic

1 bentonite; spelyethylenswax,.amide wax, lecithin.and alkylsulfonates.
Commercially available anti-settling agents include DISPARLON 4200-20

2 (manufactyred by, KUSUMOTQ GHEMICALS) SF-1163PCT 41

Anti-foaming agent (xii) The anti-foaming agents (xii) include those based

on silicopesaxyalkylene,proranic and minerals, such asFLOWLEN ., 4
AC-300 (manufactured by Kyoeisha Yushi Kagaku Kogyo Co., Ltd.), 5

4B K088, BYK-065 and BYK-P104 (manufactured by BYK Chemie

pentahvydric alcohols {pentitols) such as arabitol,
ribitol and xvlitol;

hexahydric alcohols (hexitols) such as sorbitol,
mannitol, galactitol and allodulcitol;

polyglycol compounds of up to about 10 carbon atoms,
including polyhydroxy compounds such as polyglycerol and
polytetramethylene glycol;

polyester polyol, epoxy polyol {alkanolamine-modified
epoxy), polyether polyol and zacrylic polyol derived from
phthalic anhydride, sebacic acid, fatty acid and epoxy resin.

Of these, ethylene glycol, propyvlene glycol,
1, 6-hexanediol, glycercl, trimethyvlolpropane,
pentaerythritol, polyester polyocl and acrylic polyol are
preferred.
(Isocyanate curing agent (iii))

The isocyanate curing agent (1ii) may be the
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Germany) and DISPARLON OX-70 (manufactured by KUSUMOTO
SEQH% gél,S). Leveling agent (xiii) The leveling agents (xiii) include
polybutyl acrylate, 10 polymethyi siloxane, modified silicone compounds
and fluorine-based surfactants, such ad POLYFLOW No. 7 and
POLYFLOW No. 77 (manufactured by Kyoeisha Yushi Kagaku Kogyo
Co., Ltd.) and BYK-354 and BYK-360P (manufactured by BYK Chemie
a feermmany). It caring-acrylic resin topcoat paist eomposition forconciete, re
form plywood The curing acrylic resin topcoat paint composition for
aygonetete foren plywood-(also referred4q ithe tepcoat paint)- coptains.thes 4
curing hydroxyl-containing acrylic resin (i) , a 20 polysiloxane compound
ddv)-aescsibedlater: anditherisoqyamate; curingeagent (ii}. The topcoat pamt s o
composition may further contain an organic solvent, which is generally
fised, and the-aforesaid-aati-faaning wgent (xii) and leveling agent (xiii).
SF-1163PCT 42 Curing hydroxyl-containing acrylic resin (i) In the topcoat
paint commpesition the curingl Aydroxybeentaining aendie resi:(amayes i ns
modified with another segment. To obtain a modified curing 5
{<hydroxiyt-containing {meth)yacnlic resia (iceemonomer containing a
modifying group may be copolymerized with the aforesaid (meth)acrylic
acid, (methjacsytatesarid hydroxykaarmaining-@aethy agnylates. TAKEDA

CHEMICALS, INC., molsture curing urethane resin varnish,
solvent: toluene, xylene, ethyl acetate, 3-methoxybutyl
acetate, ncnvolatile content: 50%)

MT COLESTER M75-50E (manufactured by MITSUI TAKEDA
CHEMICALS, INC., moisture curing urethane resin varnish,
solwvent: toluene, zylene, ethyl acetate, nonvelatile content:

50

o0

)

CORONATE 2014 (manufactured by NIPPON POLYURETHAENE
INDUSTRY CO., LTD., moisture curing urethane resin varnish,
solvent: xzylens, nonvolatile content: %0%)

Curing catalyst {(viiil)

A variety of known moisture curing catalysts are
employable as the curing catalvsts (viii) for the moisture
curing urethane resin (vi). Examples Inclilude:

metal salts of organic carboxylic acids, such as
dibutyltin bis-triethoxy silicate, dibutyltin dimethoxide,

dibutyltin diacetate, dibutyltin dilaurate, butylitin
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The monomers containing a modifying group include 10
carboxyl-containing monomers; alkoxysilyl-containing monomers (i.e.,
S%Tlgo’x@gﬁjﬁ-%ontaining monomers in which a polymerizable unsaturated
group, an alkoxy group and optionally3@n alkyl group are bonded to a
silicon atom) ; and organopolysiloxane monomers in which a side chain
contains a 15 polymerizable unsaturated group such as vinyl or (meth)

£ A0 mwagla@fﬂe@g 2lkyl grqupand ﬁgain&@?é%@%s ajj?‘g%e—rilike{%yl

form (number-average moiecular weight {Mn) : séveral hundreds to

nSEygral tens,of thousands) , as, described ip the columns, [0026] 10,[0028].
i %%P%—H%%—%?%hfﬁpgatén ch%%glt%, t%eb%gdolumns %G?%l]ltod[f)ﬁz -

Z ]gflC]EZA—\- '289%@ é%@t,ené P%H%Qt égg}P%fg%ﬁanr%%Q%@%b thenate,

JP-A-H11-315252 (Patent Document 7) and t e C OQO9; of
= JP#v200Q-86975 (Patent.Rocument 8) .Specific examples inclydey .., -

vinylmethyl dimethoxysilane and y-(meth) acryloyloxypropyl
artimethoxysilans. .SE-1163PCT 43 The curing hydroxyl-containing acrylic
resins (i) include: acrylic copolymers (Mn: 1,000 to 30,000) which have a

reactive; sily} graup,and.a hydrexyl grqup as described in 5
JP-A-H11-286648 (Patent Document 6) , represented by the formula:

(R2) Méggwh%g@d%a@g@ge%gmag a C1-10 alkyl group;
R2 is a hydrogen atom, a C1-10 alkyl group or a monovalent hydrocarbon
1 :0-group selected from any andaralkyl groups; and a is an integer

lower fatty acid salts of alkali metals, such as
potassium acetate, sodium acetate and lithium oxalate; and

amine curing agents, including dizlkylhydroxylamines
such as dimethylhydroxzylamine and diethylhydroxylamine.

These curing catalysts may be used singly or in
combination of two or more kinds.

Commercially available curing catalysts (vili) for the
urethane resins (vi) include:

U-CAT 651IM (manufactured by San-Apro Ltd., curing
catalyst for moelsture curing urethane resing, modified amine,
nonvolatile content: 100%)

NY-1 (manufactured by NIPPON POLYURETHANE INDUSTRY CC.,

LTD., tertiary amine, nonvolatile content: 100%)

Moisture absorbent (wii)

Known organic and inorganic moisture absorbents

unreactive with concrete can be used as the moisture sbsorbent
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of 0 to 2; and copolymer resins as described in JP-A-H11-315252 (patent
SFQQB%@QEV) that are produced from a polydialkylsiloxane (al) having at
least one polymerizable 15 unsaturated group per molecule, an
organopolvsiisesquioxane (a2) having-a polymerizable unsaturated
group, and another compound (a3) having a polymerizable unsaturated
group, and that possess two or more active hydrogen atoms in the
(vinoleculexatthe copelymerdesin. 20.Rolysilaxane-corapound-M) The.so, |,
polysiloxane compound (v) may be in any form of oil, SF-1163PCT 44
sywarnishi cubberand-resin.dpamartculas a-iquid form such »as oil of varaish -
is preferable because of easy dissolution or dispersion in the paint. The
napelysiloxanercorapounds () are Aot particylarly -5 fimitedrnand straightetny 1
silicones such as dimethylpolysiloxane and various so-called polysiloxane
orderivatives aad siliconenderivativesare emplayable. TheseJmay be used
singly or in combination of two or more kinds. Conventionally known
i spalysitoxane desivativessand T silieone: derivatives may-he widelyused,
with example including those in which a reactive or unreactive modifying
negroupis attachet tonthe dimetbylpalysiioxanes(or oligomer): Jhie:medifyingo £
groups include phenyl group, hydrogen atom (H), alkyl group, amino
twgroupnepexyigraup, poiyetergeolpy ibraralkybgeoup,icarbexyhgeousent s
hydroxyl group, thioether group (-SH), carbinol group, amido group,
irglkeny gronpaids OF (manufactured by Sumitomo Bayer Urethane

Co., Ltd.).

Vinyl resin (ix)

The vinyl resin (ix) is an optional ingredient.
Examples therecf include vinyl chloride copelymer resins such
as vinyl chloride/vinyl acestate copolymer resin, vinyl
chloride/vinyl acetate/vinyl alcohol copolymer resin, vinyl
chloride/vinyl isobutyl ether copolymer resin and vinyl
chloride/vinyl propionate copolymer resin; chlorinated rubber
resins; chlorinated olefin resins; acrylic resins such as
(methjacrylic resins, (meth)acryvlate resins and
(meth)acrylate copolymer resins other than the curing
hydroxyl-containing acrylic resins (1), and styrens/butadiene
copolymer resin. Of these, particularly preferable is the
curing hydroxyl-containing vinyl chloride/vinyl acetate
copolymer that has reactivity with isocyanate and permits good

adhesion with wooden materials. Commercially available vinyl
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combinations of at least two of the modifying groups (e.g., epoxypolyether

group alkﬁlaralkyl group, hydroxyalkyl group and epoxyalkyl group) The
Srp"oii e compound (v) may 20 contain one or more kinds of the
modifying groups. Specific examples 6fthe modifying groups include
those listed in Table 6. 1 on page 160 of SILICONE HANDBOOK
(published from THE NIKKAN KOGYO SHIMBUN, LTD. on August 31,

»«e]s&%@g $HER as.methylstyrene. 'VGM%Q{;@E@?(CH@%WM VAGE

long-chain SF-1163PCT 45 a groups[ (C heren is an

0 f reater].: _polyet Q (polyoxyalkylene rgups)
nlégs‘glféog(cgl-%égH% )" ER]mﬁ\ﬁivheérlg 2%%% :%%%ereg%g e reatgrlgéng Ris an

Alkyl.greup. of.aboyt 1 fo 10 carbon atoms], Gaybingl-derived groups 3,

SI%O(CHZCHZO) (C3H66 nR where n aer?d m r;J{lre eaéc gr??nt%g% 3y

véglgrg ter and R is an alkyl group of about 1 to 10 carbon atoms] and
[-C3H60CH2CH20H]; amine-derived groups [-C3H6NH2] and

3 gglﬁ%l&(‘cH%@g] eppxy-containing groups having the formulae: C-

C3HB0CHZ2CH-CHZz")-"C2H4_<J~ 0 and 0 10 carboxyl-containing alkyl

groups 4CH?2) CQQH,where n is.an aetsig%saf Q0 greater]; higher fatty
acid-derived groups [-OCO(CH2)"CH3 where n is an integer of0 or

@[@@Le&oaasgrqa@@% 1CONtaIRINg grougJ@C?éﬁC%?%bgggéme@&&M
acid-derived group [-C3H60COC(H,CH3)=CH2]. 15 One or more kinds of

-Hhedmedifying graups;may-he presents in the.dimethyl %i‘%‘é@@ﬁ'@e d castor

skeleton. The modification may take place at any site of side chains on

oione gk bath sides,, and.ane, or both:ends of the.long:chainsilicane. 1 ang

surfactant. Complex thixotropic agents include
amide/polyethylene-based agents. The thixotropic agent
contributes to storage stability of the paint and prevention
¢l sagging during application. Too much thixotropic agent
will adversely affect the paint film smoothness by causing
brush marks on the paint film. Commercially available
thixotropic agents include AEROSIL 200 (manufactured by NIPPON
AEROCSIL CO., LTD.) and DISPARLON 4200-20 (manufactured by
KUSUMOTO CHEMICALS, polyethylene oxide-based tvpe).

Anti-settling agent {(xi)

The anti-settling agents (xi} include aluminum stearate,
calcium stearate, zinc stearate, organic bentonite,
polyethylene wax, amide wax, lecithin and alkylsulfonates.

Commerciallyavallable anti-settling agents include DISPARLON

4200-20 (manufactured py EUSUMOTO CHEMICALS)
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The polysiloxane compounds (v) with the modifying group 20 include
%%mpjs agd oligomers having a structure in which the modifying group
S5 borided o the dimethylpolysiloxane (skeleton). Specific examples
thereof include straight SF-1163PCT 461 silicone oils such as
methylphenyl silicone oil and met(uylhydrogen silicone oil-; the
dimethylpolysiloxane and straight silicone oils having a further modifying
Agl;oiuinf%%@[geng %Léci} S pglygegher-modified silicones, epoxy-modified 5
iff S-amino=rodh icones, carboxyl-modified silicones,
mercapto-modified.sili cones, carbinol-madified silicones, . e
(meth)acryl-modifiei écﬁglﬂ r?es?%%&hs)ac%ﬁé Jre%fﬁ(-:n?w%%ﬁied%cﬁﬁc%n%% Hnd ©¢
long-chain alkyl-madified silicones. 10 The polysiloxane compounds m
Sbe u%ed s’ingly)%r ing)éogm%i'nalgt%%%ﬁr%wg or | rCrgoﬁrpé%len"dlsr.l1 (qfor?llrhce%cf‘asﬂf Dz
navaiigble polysiloxane compounds inpolymer oroligomer form include; |
DC-57 (?fn[[:aénufactured by Dgw gorﬁ’lng aCé}’b%fr;*a icr)gr)%l,ng‘;nu E\Ogyo (s ; Led.,
dimethylpolysiloxane (siiconeoil) ) ponvolatile content: 1009)BYK:344
(manufa{:)tured by BYK Chemie, polyethéar-%)osﬁ |é:d£ udrlr%%toi?ﬂpa%éﬁlo%%%l‘
ceenalymer solutioadsilicons, ol _splvent: xylene/isobutanol =
nonvolglﬁe content: 52%) 20 BYK-341%I#anu acture%”@%%lgé%g%%,o
cRelyether-modified dimethylpolysiloxane copolymer solution (silicone oil),
solvent: butyl cellosolve, nonvolatile content: 52%) PERENOL S-4

1 fmanutactyred by SAN:NOPCO LIMITED,

The leveling agents (xiii) include polvybutyl acrylate,
polymethyl siloxane, modified silicone compounds and
Tluorine-based surfactants, such as POLYFLOW No. 7 and
POLYFLOW No. 77 (manufagtured,by Kyoceisha Yushi Kagaku Kogyo
Co., Ltd.) and BYK-354 and BYK-360P (manufactured by BYK Chemie

Germany) .

Curing acrylic resin topccat paint composition for concrete

form plvywood

The curing acrylic resin topcoat paint composition for
concrete form plywood (also referred to “the topcoat paint”)
contains the curing hydroxyl-containing acrylic resin (i), a
polysiloxane compound (v} described later, and the isocyanate
curing agent (iii}.

The topcoat paint composition may further contain an

organic solvent, which 1s generally used, and the aforesaid

anti-foaming agent (xii) and leveling agent (xiii).
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organopolysiloxane copolymer solution, solvent: solvent SF-1163PCT 47
naphtha No. 3, nonvolatile content: 50%) TEGO Glide A-lI5 (manufactured
Spy Tegoé-CRemie Service, organopolysiloxane copolymer, nonvolatile
content: 100%) isocyanate curing ageft (iii) 5 In the topcoat paint
composition, the isocyanate curing agent (iii) has an isocyanate group
content such that its equivalent ratio (NCO/DH) to the hydroxyl group
content fﬂ\/'glle}guiigg@ grqx I.-gntginin acrylic resin iz is in the range of
= referably-f P 0 content

C

(hydro>£¥l vgq%e)Lrgfecrsa e purtnber of milligrams of Eotassium
hydroxide Gorresponding ta the hydroxyl %?&&rfoébhtéi &d it 4ot a
wSample. Arbitrar ‘;ingrrtladiearglct:sr Aggcgdifr}? to need, the topcoat paint, =~ |
“gomposition may 15 ¢6ntain an ingrédignt'co rind"ﬁWu &d I opeoa” WitR

aints for_caoncrete form. Such ingredients include organic solvents,
aPRIER 1076 m,mﬁ & opiard é%

are generally employed, and the anti-forming agentd (xii), the

| i nis. (xiii), the moisture absorbents (vii), anti-sagging agents,

Iy g .?g - i [ .Le iy 1o v 1 bl 7 ¥

{ur%%gf cor%l}tilo%érr)s%r\ll%cc{‘)gﬁ(tay 0 odifiers, flattng agents, %\}9 Ysotbers,
ispet light s?t bilizers and catalysts as described in . L

R oA 1 (Batbnt Botuman 03 Th6 igan Bvaredrerign £2e

=pauicularly mited, and. indude, ydrocabon,solvents. ester solvens

ketone solvents, S*

0 = ‘=\vo&-a

— @)
1O
—~ —+

-

hydroxyl-contzining (meth)acrylates.

The monomers centaining a modifyving group include
carboxyl-containing monomers; alkoxysilyl-containing
monomers (l.e., alkoxysilyl-containing monomers in which a
polymerizable unsaturated group, an alkoxy group and
opticnally an alkyl group are bonded to a silicon atom); and
organopciysiloxane monomers in which a side chain contains a
polymerizable unsaturated group such as vinyl or (meth)acryl
group and an alkyl group and the main chain has a ladder-like
form (number-average molecular weight (Mn): several hundreds
to several tens of thousands), as describasd in the columns
[00Z6] to [0028] of JP-A-H10-67844 (Patent Documsnt 3), the
columns [00Z3] to [0040] of JP-A-H11-286648 (Patent Document
&), the column [0018] of JP~A-H11-315252 (Patent Document 7)
and the column [0009] of JP-A-2000~86975 (Patent Document 8) .
Specific examples include vinylmethyl dimethoxysilane and

Y= {meth}acryloyloxypropyl trimethoxysilane.
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alcohol solvents and ether solvents described in the columns [0069] to
[0072) of JP-A-2002-97412 (Patent Document 20) For example, xylol and

Slottyl @tBtdte are used in the invention. The topcoat paint composition
preferably contains the 5 anti-foaming agent (xii) in view of smoothness of
the resultant paint film, and prevention of foams on the film surface by
bubbles caught in the paint during application. The topcoat paint
comp 0 rably, ontains the_levelin ent (xiii)., in_.which case

he re%ﬁjléar?t%%lrﬁ%lm 0 car nLf1ave zitsmoo hggur%cgii'ﬁe oidtlre ?“}

l@psggbent (dehydrating agent) (vii) removes the water content of the
topcoat paint composition (topcoat clear paint) , and thereby prevents
gelation.of th e.p andconnﬂ) estos iqr starag bm ofﬂl 15
paint. T"%QE, njfl saélgO g@éﬁtss m%ﬂdeqthgge% uQsEed %@osa(i& oW/en% ave @
1hi g nts I ing org mcb momt |ﬂnmmesmca owder,

- s%%‘lg%%@tre&gfg %?l%mgéagbg[nagte %1 % Odlr](%genateggcas ogr oi

yvax.benzylideng;sorbitol, 20 '?8@&%8%95 . polyelhylene oxide fhe
polymerized vegetable oil, surfate anionic activator, ﬁ/ether%s?é/r

£SHifactants and polycarboxylic acid amine salts. Commermally available
anti-sagging agents include DISPARLON 6820-20M (manufactured by
KUSUMOTO CHEMICALS) and SF-1163PCT 49 AEROSIL 200
(mmwkmm%dpyNPPONAEROQLCO LTD.). Commercially available
UV absorbers mcluie TINUVIN series P, 328 and 130 (manufactured by
CIBA GEIGY (Swis ))

‘R_OJB Si C

wherein R' is a hydrogen atom or a Ci-10 2lkyl group; R? is
ahydrogen atom, a C1-10 alkyl group or a monovalent hydrocarbon
group selected fromaryl and aralkyl groups; and a is an integer
of 0 to Z; and

copolymer resins as described in JP-A-H11-315252
(patent Document 7) that are produced from a
polydialkylsiloxane (al) having at least one polymerizable
unsaturated group per molecule, an organcpolysilsesguioxane
(aZ) having a polymerizable unsaturated group, and another
compound (&3) having a polymerizable unsaturated group, and
that posseass two or more active hydrogen.atoms in the molecule
of the ccopolymer resin.

Polysilioxane compound {v)

The polysiloxane compound (v) may be in any form of oil,
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Commercially available catalysts include U-CAT 651M S (manufactured
by San-Apro Ltd.). The topcoat paint of the invention preferably contains
S el pélysiioxane compound (v) in an amount of 1 to 100 parts by weight,
and more preferably 2 to 80 parts by weight per 100 parts by weight of
the curing hydroxyl-containing acrylic 10 resin (i) (resin content other than
the volatile solvent, namely, solid content). Further, the topcoat paint
desirably contains the .isocyanate curing agent (iii) in an amount sych that
V¥he Ji&“dya%?i?%“@?o&%s“ i ?hg(el %bcyéﬁ‘a%%&:u%riﬁ‘g“alig;e‘nt (i) =ind the J%Ié) T suen

hydroxyl groups in the curing hydroxyl-containing acrylic resin (i).have a_.
Emeneal ol (NCOTONGHO A 10 For bednle, thee = Lom

omposition preferably. contains 13 to 25 parts by weight, and more
O%rg‘gr%ﬁf 15 10 20 patts by Weight of the isocyanate curing agent (jii). 20

The topcoat paint may optionally contain: the anti-forming agent, (xii) . .
preferfﬁl&iﬁ%ﬁ ?ﬁd’ggn ot 0.02t6 1.‘0“§§rts‘€3 weight,” éignﬁd%nao*rglC)u“"a“‘“‘y

ferably 0.04 1o 1. rts by weight, and the leveling agent (xiii) _. e
IR i an ot of 03 SF TIG3PCT B0 4 DLRS by Wit A =

preferably in an amount of -1 r wWei

amorsapﬁ%%@blxoo_-éﬁ? aﬂ%@gﬁgt ight, Egeﬁs(%%%ag@gﬁe?fs!%ag%j,cone

contains (based on 100% weig of the solid contents in the
d&9mpgé'at%sot%%reth&fsptﬂsyébwemﬁg%ég%?a%p%gesu%%sinﬁtﬁ&t@eor in
curing hydroxyl-containing acrylic resin (i) (in
combination of two or more kinds.

Conventionally known polysiloxane derivatives and
silicone derivatives may be widely used, with example
including those in which a reactive or unreactive modifying
group 1s attached to the dimethylpolysiloxane (or oligomer).

The modifying groups include phenyl group, hydrogen atom
(H}, alkyl group, amino group, epoxy group, polyether group,
aralkyl group, carboxyl group, hydroxyl group, thiocether group
(méﬂ}, carbinol group, amido group, alkenyl group and
compinations of at least two of the modifying groups (e.g.,
epoxypolyether group, alkylaralkyl group, hydroxyalkyl group
and epoxyalkyl group). The polysiloxane compound (v) may
contain one or more kinds of the modifying groups.

Specific examples of the modifyving groups include those
listed in Table 6.1 on page 160 of STLICONE HANDBOOK (published
from THE NIKKAN KOGYD SHIMBUN, LTD. on August 31, 19920), such

as methylstyrene-derived group [-CH;CH(CH:)CeHs); long-chain
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terms of solid) in an amount of 30 to 99% by weight, and more preferably
40 to 98% by weight; and the polysiloxane compound (v) in an amount of

SH-0 #°50%T 10 by weight, and more preferably 1.5 to 45% by weight.
Moreover, the topcoat paint desirably édntains the isocyanate curing
agent (iii) in an amount such that the isocyanate groups in the isocyanate
curing agent (iii) and the hydroxyl groups in the curing

., hydroxyl-containing.acrylic 15 resin (i) have a numerical ratio ((NCOJ/[OH])
V0BG 1 1.1 0 For Eraribie e

010 1.2/1.0” Eor éXaRiple, He &Snibodition Breferdbly cortaing 555 1

tq 25% by weight, and mare preferably 8 to 20% by weight of the )
© G0ty aate CUhE Sgonle The ToFcoat paCmay Btohally CoRtainC3oHe? ! -2

*isotyanate curing agent. THE fopcoat’

.anti-forming agent (xii) preferahly in an amount of Q.02 to 1.0% by weight,
S mare B atgéréglyb%gi t6 0. %Ok]):y%e@iaﬁt‘?lén%aegle%ﬁﬁ& ¥ (xifroup

and more pre

preferably in an amount gf 0.2 to 4% by wei ht,_;an more preferably 0.5
“%o %A)OB% weight. gkffe%i?c?‘r i When tr{feagt%%t%gip iRt coRRIMSTRar S
curin _ngggbgoq@ig[%g ove range, the

cpryic.resin () ess han the ghove range the .
résuftant dry paint il ténd& to have Towet smbothness and the paimt £ost ©

tend increase. If the. amount 5.exceeds the ahove range, hidin
* Soperies ara iely o b6 GeloPa/alad RGh the PAIN Soripasiie ©==b°"

propérties are likely to be déterior

ins. the siloxane..co d (vi).less than.the above range, the .
afggﬂgaf §11"£i i p)ﬁgg%lﬁ?bﬁ] g. = Hﬁl Ve@?ﬁi’gsd}féc’ng{:%%%\%%zj and

resultant paint film will ot showr Sutficient slip prope

[=CsHeNHCHNH, ]} ; epoxy-containing groups having the formulae:

~—— CH, OCH,CH—CH,
\\ // — CpH]
G and O,

r

carboxyl~containing alkyl groups {-(CH.).COOH where n is an
integer of 0 or greater]; higher fatty acid-derived groups
[-0CO (CH:}nCHs where n ig an integer of O or greater);
mercapto~containing group [-Cz:HeSH]; and (meth)acrylic
aclid-derived group [-CsHsOCOC(H,CHs)=CH,].

One or more kinds of the modifying groups may be present
in the dimethylpeclysiloxane skeleton. The modification may
take place at any site of side chains on one or both sides,
and one or both ends of the long-chain siliiceone.

The polysilexane compounds (v) with the modifying group
include polymers and oligomers having a structure in which the
modifying group is bonded to the dimethylpelysiloxane

(skeleton). Specific examples thereof include straight
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10 properties and mar resistance. If the amount exceeds the above
range, the dry paint film tends to become sticky. When the paint

S%o ition contains the isocyanate curing agent (iii) less than the above
range, the resultant paint film will showépoor adhesion with wooden
materials, i5 alkali resistance and water resistance. If the amount exceeds
the above range, drying tends to be prolonged to complete and the paint

s film tends fq be bgiglg%vg@e@n&h&gop&ﬁ%ag@nmﬁ%i%% dhe ?9“-&95%1 ing

agent (xii) less than the above range, application tends to result in

rdams.onithe paintfilm.surface. If the a 0%?&%%%@(&? ¢ above range, .

cratering or cissing will be caused in the paint film ace! When the

s {2Rq0at-paint camposition.contains, the-leveling agent @iﬁgggéﬁéﬁe@&de d,

aboveé range, the surface smoothness tends to be deteriora

s AmouNt exceeds SE-1163R0-1.52 he angye tange, cratering, cissing or

sagging fends to be caused in the paint film surface. The topcoat paint

s £an.be produced. by the eonventianal ;method, and jsused ag ;=1 g

one-package system or two-package system 5 depending on the curing

s agent ysed. The toncogt paint isicurable at ordipary temperatie (20,440

30C) depending on the kind of the curing hydroxyl-containing acrylic resin

= {i),;ang, becomes &, heat-curing type;depending-on. the kind ofthe, ...1 5 ¢

isocyanate curing 10 agent (iii) (for example, blocked isocyanate) Thé
r4@RG0a] paint compositian s generally ysed in the-form,of solyent tpe

paint. The solvents used herein may be selected from a wide
silicones.

The polysiloxane compounds may be used singly or in
combination of two or more kinds.

Commercially available polysiloxane compounds in
polymer or oligomer form include:

DC-57 (manufactured by Dow Corning Corporation,
dimethylpolysiloxane (silicone oil), nonvolatile content:
100%)

BYK-344 (manufactured by BYK Chenie, polyether-modifiad
dimethylpoliysiloxane copolymer solution (silicone oil),
solvent: zylene/isobutanol = 4/1, nonvolatile content: 52%)

BYK-341 (manufactured by BYK Chemie, polyether-modified
dimethylpolysiloxane copolymer solution (silicone oily,
solvent: butyl celliosolve, nonvolatile content: 52%)

PERENOL 5-4 (manufactured by SAN NOPCO LIMITED,

organopolysiloxane copolymer solution, solvent: solvent
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range of known ones, with examples including organic solvents such as
toluene, xylene, methyl ethyl ketone, methyl isobutyl 15 ketone and butyl
SEcet&té" The amount of solvent is not particularly limited, and the solvent
generally constitutes 10 to 60% by weight of 100% by weight of the
topcoat paint composition (including the solvent). The concrete form
plywood coated with the aforesaid 20 topcoat paint composition has
r. 8xeellent releasability from. hardened concrete ]L;I% hardened concrete

) . L
will substantially not remain attached to the for?n, so that the form can be

reusegE ~rk¥1t% s,ﬁgggxam le 1ngr._“orei§i *eys,?prefer?bliyElZ or more
| -

times, and particularly preferably S 6r more times, without SF-1163PCT “%/

o22:186981N0; Thetefore. e conerere Jorm plywpod of he, nvention s,
advanTag ous In economical cost, resource saving, ana

T Lyl Mc&%n%wﬂi% V\éo%%h%ilityi ﬂ‘ topcoat paint composition is

rm substrate whose surface is

coated yith a fil t paint film n middle coaf paint film (B) .

describﬁvd%@ﬁgeloé% ﬁ%\%rﬁte%%tgh?e@topé:%%tg%gﬁf %rgﬁre ilr%b?)% %%%ﬁéﬁ t“oétr%éL bang
iddle, coat, paintfilm, in whi e.g hesion with the substrate .

adc':%?gbe( Ea%%igv%%%n%hggg%%%%m%%o%dsﬁIT\él%F;]a:%/léct e }grésé?:

= Supetior propetties, syeh @éyf?'%segig%g@mJ&:@?gﬂ%%%&&eés_ surface,

smoothness and number of reusing times. Next; the first concrete form

cplywaod.of the inventian .will ib_‘?gd escribed. 15 First congrete f?ﬁmtl‘_?l'é!‘f"r%?gg e

cf 0.8 to 1.5, and preferably 0.9 to 1.2. The hydroxyl group
content (hydroxyl value) refers to the number of milligrams
of potassium hydroxide c@rresponding to the hydroxyl group
contained in 1 ¢ c¢f a sample.

Arbitrary ingredients

According to need, the topcoat paint composition may
contain an ingredient commenly used in topcoat paints for
concrete form. Such ingredients include organic solvents,
which are generally emploved, and the anti-forming agents
{(x11), the leveling agents (xiii}, the moisture absorbents
(vii), anti-sagging agents, surface conditioners, viscosity
modifiers, flatting agents, UV absorbers, dispersants, light
stabilizers and catalysts as described in JP-A-2002-97412
{Patent Document 20).

The crganic sclvents are not particularly limited, and

include hydrocarbon soivents, ester solvents, ketone solvents,
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The first concrete form plywood according to the present invention
S ;cwpmpéf'%speéf substrate, which is preferably a plywood, and a filler coat
“paint film(A), an middle coat paint film (B) and a topcoat clear paint film
(C) provided in the order 20 of (substé@e/paint film (A) /paint film (B) /paint
film (C) The paint films (A), (B) and (C) are described below. The filler
coat paint film (A) is formed from a curing acrylic resin composition (filler
= 1coat paint) ingluding 2 guding hydiexyl-containing acrylicresin (i), calcium,,.
5F-1? 63PCT 54 carbonate (ii-a), talc (ii-b), and an isocyanate curing
| agent The middle coat:pant film (B)is farmed from.a euring.acrylicesin ¢ .
composition (middle coat paint) including a S curing hydroxyl-containing
=:agfyicresing(); at leastione, color pigment.(iv) selected fromy,yellowirgR:
oxide, titanium oxide and carbon black, and an isocyanate curing agent
(iii). The.topcaat slearpaintilmuiE)ds formed from a.euning, acrylicresin +v o
composition (Cl) (topcoat clear paint (Cl)) 10 including a curing
ahypraxd-containing.acryicinesin (@ apolysiiexane cempound () and.an. - -
isocyanate curing agent (iii) or a moisture curing urethane resin
peompasition (G2)(tepcoat relearpaint (GAn including & MOIstUre GWiNgs 1y
urethane resin (vi), a polysiloxane compound (v) , a moisture absorbent
buvit)l 45 and.aeuring catadygtAvii): lathe: first eencretesform,plywood, the
composite paint film provided on the substrate plywood has high ply
adhesior: anshsuperias4eleasabiti-kam;iconcrate whendthe paiptdimss +ne
(A), (B) and (C) all contain the curing hydroxyl-containing
leveling agent (xiii), in which case the resultant paint film

can have a smooth surface.
The moisture absorbent (dehydrating agent) (vii)
removes the water content ¢f the topcoat paint composition

(topcoat clear paint), and thereby prevents gelation of the

palnt and contributes to superior storage stability of the

paint.

The anti-sagging agents include those used also as
solvent thickening agents, including organic bentonite,
ultrafine silica powder, surface-treated calcium carbonate,
amide wax, hydrogenated castor oll wax, benzylidene sorbitel,
metal soaps, polyethylene oxide, polymerized vegetable oil,
surfate anicnic activator, polyether/ester surfactants and
polvcarbexylic acid amine salts.

Commercially available anti-sagging agents include

DISPARLON 6820-20M (manufactured by KUSUMOTO CHEMICALS) and
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20 acrylic resin (i) and the isocyanate curing agent (iii), that is, when the
_ topcoat clear paint film (C) is formed from the curing acrylic resin
S commposition (CI). The urethane-based topcoat clear paint film (C) formed
from the moisture curing urethane resifcomposition (C2) tends
SF-1163PCT 55 to impart improved hardness to the composite paint film
The concrete form substrate, the curing acrylic resin compositions (A), (B)
%ﬁls(g)f e filler coat alntflmé] e tf (B)
topcoat c %&E!rqpalnpﬁr% : ; e paI#[ Eﬁ% erg) fﬁ)gm TheﬁlﬁD
composmons Wl|| descrlb uentially. Concrete form subst
Materials of the Su s¥raf1e fbrfhé% fi %st c%ncr%tse ﬁ)??m plywood F4re
ticularly limited, Ex Ies ofn ural 10 en? clude.
mtang%r ngy%]étoh uriiclelgnbpmersawagI sera atQ ﬁb gé)qklé%%ang% Egblrc K
Chinege ash maﬂe_L panese cherr blrc tilia japoni a e ar?;ql} eech.
TTTn view }%streng dYr%énsmn )(fobllaty% therh(fie e%v li%n%(Ele

irab 0 trate that conforms to 15 JAS:
rPa%"?J g%?@!?yéguseg%‘ é\%% d sybstr

Plywoo or Form ncrete Work (Notification No. 932 of

Ministry of Agriculture and Forestry, Ju 967) .. Filler coat paint film
(A) The 1‘%Ier(gcf}oal<i'!pal(aqtatli‘lI%’E(A%?s%or?lne%el E)%%[%fjoy?né) e %ﬂ?%gi gcrﬁch Lns

tﬁssgbmp%@gﬂéﬁ'&%9@&88'” Do tbg 20 substrate folloyved by 85”{53%3[»:5

hé composition contains the curing hydroxyl-containing acryllc resin (i

b@%§aﬁ¥9n§£€d Geing agent(ii) similar (o those used in the aforesaid.

r%ﬁNJVIW

parts by weight of the curing hydroxyl-containing acrylic
resin (i) (resin content other than the volatile solwvent,
namely, solid content).

Further, the topceoat paint desirably contains the
isocyanate curing agent (iii) in an amount such that the
isocyanate groups in the isocyanate curing agent (iii) and the
hydrozyl groups 1n the curing hydroxyl-containing acrylic
resin (1) have a numerical ratio ([NCO]/[0OH]) of 0.8/1.0 to
1.2/1.0. For example, the composition preferably contains 13
to 25 parts by weight, and more preferabliy 15 to 20 parts by
weight of the isocyanate curing agent (iii).

The topcoat paint may optionally contain:

the anti-forming agent (xii) preferably in an amount of
0.02 to 2.0 parts by weight, and more preferably 0.04 to 1.3
parts by weight; and

the leveling agent (xiiil) preferzgbly in an amount of 0.3
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topcoat paint composition, and further includes an extender pigment
selected from calcium carbonate (ii-a), talc (ii-b), SF-1163PCT 56 clay
S and baritrT sulfate (preferably calcium carbonate and talc). The
composition for the filler coat paint films(A) may further contain an organic
solvent as described above, which 5 is generally used, and at least one of
the aforesaid vinyl resin (ix) , yellow iron oxide (iv-a), thixotropic agent (x)
@“,ang aqt}iﬁ-zpsettjlaiing agen (xi). In the first concrgcte form plywood, the filler
~Roat paint Tilm'(A)5¢ kcellett ih BUREsiBA fith e sibStrate™anhd the 4bs by
wg}_;idgllg coat paint film (B), hiding properties for substrate vessels,
sm%ofﬁing treatment (processing) properties for the substrate surface,
alkali rﬁi;stgnce w%ter rgs_i%tance depression filling prott)grties and
abrasion ‘prbﬁ@ﬁ%% (Kbrasion” Fe%%s%ﬁ@e%%ﬁﬁ@%‘fyﬁﬁin fRSE50h thet @ by
wﬁgir}g{ilmf the calciEm carbonate ii-al)1 functions as "extender pigment"

at is transparent Bhd GO8s ROt e th Coatelsiitace (subsiate Hhan the

surface), a g[also, rovides, depression filling properties and reduction of

° ”ev;%g?%)f cg‘s (".3C‘So%ﬁ%r%ei?L ialy %\g/aﬂ‘aeb% %ﬁl‘%’rﬁh%%\rbonates include: 20
NS-SO% and 400 gmagufggtuged pg NDIETQ FUNKA KOGYO K.K,) CaCO3
SUPER'SS (manufactared by Kydshu-Calitny CoS - Yo § €aé83sun (12

e EIGHT Mo, 300 (manufactured by TAKELIARA KAGAKL. KOGYO S04 mox
) Caldium carbonate NN-200 {nianutactuted by NITT6 KATHE More
oPErO3RCT 0 o 98% by weignt: and

the pelysiloxane compound {(v) in an amount of 1.0 to 502
by weight, and more preferably 1.5 to 45% by weight.

Moreover, the Topcoat paint desirably contains the
isocyanate curing agent (iii} in an amount such that the
lsocyanate groups in the isocyanate curing agent (iii) and the
hydroxzyl groups in the curing hydroxyl-containing acrylic
resin (i) have a numerical ratio ([NCO)/(OH]} of 0.8/1.0 to
1.2/1.0. For example, the composition preferably contains 2
to 25% by welight, and meore preferably 8 to 20% by weight of
the isccyanate curing agent.

The topcoat paint may opitionally contain:

the anti-forming agent (xii) preferably in an amount of
C.0Z2 to 1.0% by welght, and more preferably 0.04 to 0.8% by
welght; and

the leveling agent (xiili) preferably in an amount of 0.2

Lo 4% by weilght, and more preferably 0.5 to 3% by weight.
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57 KOGYO K.K.) The invention may employ an extender pigment other
than the calcium carbonate (ii-a) and talc (ii-b), as long as it is inactive
SEHnd'is éxeellent in alkali resistance, water 5 resistance, heat stability and
the like. Other extender pigments incléde clay, barium sulfate, Bolus alba
and kaolin, which are used in the same amount as the calcium carbonate

(ii-a). When the calcium carbonate (ii-a) and the like are used in

combifiation with another 10 extender pigment. ar the caldun garbonate

(ii-a) is replaced with another extender pigment, the total amount of the

n&xtender pigments is as descrined ahove, Similarly to the calcium,, ., oo

carboniate (ii-a), the talc (ii-b) has excel lent a"kali resistance, filling

rProperties and. 15 abrasion properties (abrasjon resistance) and is hardly

adversely affected by contact with concrete. Accordingly, it is used as

<Whitepigment; Even.itibe alc. remaing aftaghed o the hardeped., . ..+

concrete, it is quite unnoticeable. Yellow iron oxide (iv-a), titanium, iron

eoxideand ;20 cyanine pblue,as well as the talg (li-p) are, preferably used.asy .

color pigments. The yellow iron oxide (iv-a) is'a yellow pigment that may
abedised.accoxrding to need. There are naturally occurring and synthetic
(by wet and dry processes) yellow iron oxides. SF-1163PCT 58 Of the

syntheficoductsyeliow kopoxide synthesized.by, the wet process.can

be added in the sealing paint film (A) to
compound (vi) less than the above range, the resultant paint
film will not show suificient slip properties, form-releszse
properties andmar resistance. If the amount exceeds the above
range, the dry paint film tends to becoms sticky.

When the pailnt composition contalins the isocvanate
curing agent (iil) less than the above range, the resultant
paint film will show poor adhesion with wooden materials,
alkali resistance andwater resistance. If the amount exceeds
the above range, drying tends to be prolonged to complete and
The paint film tends to be brittle.

When the topceoat paint contains the anti-forming agent
(211} less than the abcove range, application tends to result
in foams on the palnt film surface. If the amount exceeds the

above range, cratering or cissing will be caused in the paint

4

ilm surface. When the topcoat palint compesition contains the
leveling agent (xiil} less than the above range, the surface

smoothness Tends to be detericrated. If the amount exceeds
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show superior dispersibility, coloring power and hiding power, weathering
Sge&s e.and acid and alkali resistance, and 5 contributes to improving

the 'solverit resistance of the paint film. For example, TAROX LL-XLO
(hydrated ferric oxide, manufactured By TITAN KOGYO KABUSHIKI
KAISHA) and BAYFERROX 920 (hydrated ferric oxide, manufactured by
Bayer) are employable yellow iron oxides. Similar effects can be 10

¢ rabtained by:useef yellow-brown; red (fericoxide) and;blagk iren axides e

produced by the wet process. The composition (paint) for the filler coat

c Padrtfilmy, (A)-preferably gantainsthe gurng hydroxyl-containing acrylic
resin (i) in an amount such that the acrylic resin (i) 15 (solid content)

preferably constides 0:5 10 60%rby- wejght, amese; preferakly 8:8 10.45%nal
by weight, and particularly preferably 30 to 45% by weight of 100% by

naveight, of the selids. otherdhanthe velatie;selvent of the coppasition $ors - on
the filler coat paint film (A) ; and such that the acrylic resin 20 (i) (solid

dcoatenthpreferablcongtitutes 0,% ta: 5004y weight, more preferably 0.8
to 45% by weight, and particularly preferably 15 to 45% by weight of the

cured filler coat-paintpilm (A).sThe composition (Raingtor thediler coat-« (20
paint film SF-1163PCT 59 (A) preferably contains the extender pigments,

t dypicatly the: galcium-carbonate (i-a) @nd tale (ii-b),:in apamount such

that the extender pigments preferably constitute 20 to 85% by weight, and
hraerepreferably s3thton 65%day weight ekthe cured 5paintfdat:and also in

a total amount of 70 to 800 parts by
heat-curing type depending on the kind of the isocyanate curing
ageﬁt (1ii) (for example, blocked isocyanate}. The topcoat
paint composition is generally used in the formof solvent type
paiﬁt‘. The solvents used hereln may be selected from a wide
range ¢f known ones, with examples including organic solvents
such as toluene, xvlene, methyl ethyl ketone, methyl ischutyl
ketone and butvl acetate. The amount of solvent is not
particulariy limited, and the solvent generally constitutes
i0 to 60% by weicght of 100% by weight of the topcoat paint
compesition {including the solvent).

The concrete form plywood coated with the aforesaid
topcoat palnt compogition has excellent releasability from
hardenad concrete. The hardened concrete will substantially
not remain attached to the form, so that the form can be reused

many times, for example 10 or more Times, preferably 12 or more

times, and particularly preferably 15 or more times, without
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weight per 100 parts by weight of the acrylic resin (i) (solid content). The
Sﬁqqy&‘@& curing agent (iii) will be used in an amount such that the

“isocyanate group (-NCO) content is 19 theoretically equal to the hydroxyl

group (-OH) content in the acrylic resin (i) Desirably, the paint contains

the isocyanate curing agent (iii) in an amount of 25 to 65 parts by weight

per 100 parts by weight of the acrylic resin (i) (solid content) , in other
rawatd; in an ampuptsuch:that the iseeyanate 15 groups iR the dsecyanate

curing agent (iii) and the hydroxyl groups in the curing
irhydrexylrcontaining-acrylic resin:ix havera numericat ratie (NGO QE:of ;|

0.8/1.0 to 1.2/1.0. When the composition for the filler coat paint film (A)
arOiainsdhe eurng Hydroxyl-eantaining aerylie resin (i) in 20 the above

amount, sufficient pigment bonding strength and flowability can be

achieved: \Whendhe filler goat-paipt lm: (A)-canpesitien egptains thei ed on

calcium carbonate (ii-a), talc (ii-b) and the like in the above total amount,
a H@xbibitsssutfieiert flling: Preperies-Sh1H3RCT 60 fof dheweedens 1 1o

surface vessels to provide a smooth paint film surface, and has good
cciiowpbiity-ta permitexeelteat applieation prapedies: WWher the isgeyanate 4

curing agent (iii) is contained in 5 the above amount in the filler coat
bepain--, whish: isymixed for exanpledmmediatelyeferg-applicationethe o the

paint displays superior adhesion to the substrate (board) , particularly a
miweoden matetial andiirovides-geed waterzesistance anthalkalin with the

substrate can be achleved and the concrete form plywood will
have the aforesald superior properties, such as releasability
from hardened concrete, surface smoothness and number of
reusing times.

Next, the first concrete form plywood of the invention

will bhe described.

5]

irst concrete form plywood

The first concrete form plywood according to the prasent
invention comprises a substrate, which is preferably a plywood,
and a filler coat paint film (A), an middle coat paint fiin
(B} and a topcoat clear paint £film (C) provided in the order
of (substrate/paint film (A)/paint film (B)/paint film (C)).
Trhe paint films (A), (B} and (C) are described hkelow.

The filler coat paint f£ilm (A) is formed from a curing
acrylic resin composition {(filler coat paint) including a

curing hydroxyl-containing acrylic resin (1), calcium
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resistance. 10 When the filler coat paint film (A) composition contains the

Fvipyl resin (ix), yellow iron oxide (iv-a), thixotropic agent (x) and

5 5ﬁﬁ-§éﬁﬁﬁg agent (xi) according to need, the amounts thereof are, for
example: 50 to 300 parts by weight forthe vinyl resin per 100 15 parts by
weight of the curing hydroxyl-containing acrylic resin (i) (solid content) in
the filler coat paint; 10 to n'S parts by weight for the yellow iron oxide per

ca100 parts by weight of the acrylic resin () (solid centent);, 0.5 10 16 parts,.. -
by weight for the thixotropic agent per 20 100 parts by weight of the acrylic

(ifesin (i) (solid content); and 0. 1 to 8 parts by weight for the anti-settling
agent per 100 parts by weight of the acrylic resin (i) (solid content). The
optionaluse; offhe viny resin: () in the,abgye Sr-1163PCT 61 amountis
preferable from the viewpoint of good adhesion with wooden materials

= cand flexibility of the-paiat:film, Theyeligwdron.oxide (ysa) psedinthe o -
above amount is preferable from the viewpoint of sufficient hiding 5

cuproperties: e thixotropiciagent (x):-used:in the abgve amouptis, ez s+ one
preferable from the viewpoint of prevention of sagging of the paint from

ccedges. the anti-seftling agent bd) vseehin therahpveamount 40,is: 1 car ium
preferable from the viewpoint of prevention of settling of the pigment.

oxide and carbon black, and an isocyanate curing agent (iiid.
The topcoat clear paint film (C) is formed from a curing

acrylic resin composition (Cl) (topcoat ¢lear paint (1))

including a curing hydroxzyl-containing acrylic resin

-

i.oa
polysiloxane compound (v) and an isocyanate curing agent (iii),
or a meisture curing urethane resin composition {C2) (topcoat
clear paint (C2)) including a moisture curing urethane resin
{vi}, a polyslloxane compound (v}, a moisture absorbent {vii)
and a curing catalyst (viii).

In the first concrete form plywood, the composite palint
film provided on the substrate plywood has high ply adhesion
and superior releasability from concrete when the paint films
(&), (B} and (C} all contaln the curing hydroxyl-containing
acrylic resin (1) and the isocyanate curing agent (iii), that
isg, when the fopcoat clear paint £ilm (C) is formed from the
curing acrylic resin compositicon (C1).

The urethane-based topcoat clear paint film (C) formed

from the moisture curing urethane resin composition {C2) tends
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The composition (filler coat paint or agent) for the filler coat paint film (A)
may be hroduced by the common procedure, and is generally used as a
SFo_ne*-ﬁg képge or 15 two-package system depending on the curing agent
used. The filler coat paint is curable aPfoom temperature (20 to 30C)
depending on the kind of the curing hydroxyl-containing acrylic resin (i),
and is of one-package thermosetting type depending on the kind of the
edsasyanate 20;cudpg ageot Gk or example, bleged isocvanate). 1 he,.
case of a room-temperature moisture curing filler ‘coat paint of
two-package; system. the,cyring,agent.companent which is isocyanate, ..
prepolymer having 2 or more isocyanate groups (e.g., tolylene

cddlisgcyanaie derivativeor Sr;1163RCE 62 gwefyi@%@a&?a@%@ogqyggaﬁei R

itself) and the resin component which is the curing hydroxyl-containing

(zacrylic kesin (R ilk %m@&e%k@@e@@te%&?f@@p%%a@@aéhgsé*a%ea%m

will be applied to the substrate (board) and cured. The mixing is

(cperfarmed such hatithe reaction ratio [(INCO)UOH) of the, isacyanate. - 14
group (-NCO) In the isocyanate curing agent (iii) and the hydroxyl group

ne(-QER i the-acrylic resin i} isy 1;,h,eoretically equal amount, and practically
in the range of 0.8/1.0 to 1.2/1.0. 10 The filler coat paint is generally used

in the form of solventdype paint. Fhe-solvents used herein include
organic solvents suchas toluéne, xylene, methyrethyl ketone, methyl

isobutyh ketane and butyl-acetate: The amount.of solventis Aot ~rete form

plywood are not particularly limited. Examples of natural

materlals include meranti, bintangor, nyatoh, durian, mersawa,
serapat, hekakoro, lauan, oak, birch, chinese ash, maple,

japanese cherry birch, tilia japonica, sen and beech. In view
of strength, dimensional stability and the like, the invention
desirably employs a form plywood substrate that conforms to
JAS: Plywood for Forms used in Concrete Work (Notification
No.93Z of Ministry of Agriculture and Forestry, June 306, 1967) .

Filler coat paint f£ilm (A)

The filler coat paint film (A) is formed by applyving the
curing acrylic resin composition (f£iller coat paint) to the
substrate followed by curing. The composition contzinz the
curing hydroxyl-containing acrylic resin (i) and isccyanate
curing agent (iii) similar to those used in the aforesaid
topcoat paint composition, and further includes an extender

plgment selected from calcium carbonate (ii-a), talec (ii-by,



10

E....i
n

15 particularly limited, and may be in the range of 10 to 40% by weight in
0] O/%Q eight of the filler coat paint (including the solvent) from the
SF=171 %F . . . . . .
iewpoint of, for example, controlling the viscosity to improve application
properties. When the paint for the filleP oat paint film (A) isa 20
two-package system, the ingredients reactive with each other are
contained in separate components to avoid contact, namely, the curing

o lhydraxylrcoptaining actyicresin(dds contained. in the principalrave ang
component (resin component), and the isocyanate curing agent (iii) in the
t LUFing agent component. SF-1163PCT 63 Other ingredients unreactive

with the acrylic resin (i) or the isocyanate curing agent (iii) , for example

the extenderopigments suchas ¢aleium carbpnate (i ;) and tale (i-hhand . .,

the vinyl resin, may be compounded in either of the principal (resin)

£1COMPONeIt:Of 1he curing-agent somponent. lngensral, ;such ingredients. ; -y
are compounded in the principal component. The thixotropic agent and

1 dhe-anti-settling agent-aswell are; gengrallycompounded.n therineipak < i
component together with these settling and cohesive resin and pigment

(iingredients.clO Therabeye gdeseription, of the compounding-applies also 19,

the middle coat paint and the topcoat clear paint. Middle coat paint film

ar(B) Thetiddieyceatpaint fija) (B) is formed on the filler coat paint film (A)
by application of an middle coat paint 15 followed by curing. The middle

coat paint-eenirises acurpg tacndienesin cemaesition ncluding-a euring n.+

hydroxyl-containing acrylic resin (i), at least one color
film (A) is excellent in adhesicn with the substrate and the
middle coat paint film (B), hiding properties for substrate
vessels, smoothing treatment | rocessing) properties for the
substrate surface, alkali resistance, water resistance,
depression filling properties and abrasion properties
(abrasion resistance) of the dry paint film.

Inthe paint f1lm, the calcium carbonate (ii-a) functions
as “extender pigment” that is transparent and dcoes not hide
the coated surface (substrate surface), and alsc provides
depression filling properties and reduction of the paint cost.

Commercially availlable calcium carbonates include:

N5-300 and 400 (manufactured by NITTO FUNKA KOGYO K.K.)

CalCs; SUPER 88 (manufactured by Kyushu CalciumCo., Ltd.)

CaCls; SUN LIGHT No., 300 (manufactured by TRKEHARA KAGAKU
KOGYS CO., LTD.)

Calcium carbonate NN-200 (manufactured by NITTO FUNKA
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pigment (iv) selected from yellow iron oxide, titanium oxide and carbon
5 _I%qk, gggman isocyanate curing agent (iii). 20 The composition for the
middle coat paint film (B) may contain an organic solvent as described
above, which is generally used, and at least one of the anti-settling agent
(xi) and the anti-foaming agent (xii). The curing hydroxyl-containing acrylic
resin (i) and the SF-1163PCT 64 isocyanate curing agent (iii) used in the
zomiddlesceatipaint are the same as the corresponding ingredients in the
filler coat paint film (A) or the filler coat paint. In the concrete form
plywood of the inventionahe aiddle, Sseoatpaintfilm (B)framthemiddle -,
coat paint includes the same film-forming ingredients, particularly resin
tHegredient.rasthese,of the filler coat paint film (A) and the topcoatelear s i+
paint film (C) Accordingly, the concrete form plywood of the invention has

i excelent:ply aghesion (boading preperties) 10, betweenthe filler coat-paint
film (layer) (A) and the middle coat paint film (laver) (B) and between the

r 4niddleseoat, pairt: filna flayer) {B) and the-topcoat.elear paint film (C). In
the first concrete form plywood, the color pigment (iv) is at least one

ingredientselected-frpm yelemw donoxide; 1 Lo ditanium 0xide-and carhan =,
black. The color pigment (iv) is contained in the middle coat paint film (B)
sangds nn affected: ylthe alkaliierrotheringeedientinconciete 4o seduee: 25
the possibility of discoloration or other problem. The color pigment may
tHoe selectediin confarmityawith a desiredolor tone 20:-0f thegonerete. form:
plywood. In the invention, the color
{ii-a) and the like are used in combination with another
extender pigment or the calcium carboenate (ii-a) is replaced
with another extender pigment, the total amount of the extender
plgments 1s as described above.

Similarly to the calcium carbonate (ii-z), the talc
(1i-b) has excellent alkali resistance, filling properties and
ebrasion preoperties (abrasion resistance) and is hardly
adversely affected by contact with concrete. Accordingly, it
is used as white pigment. Even 1f the talc remains attached
to the hardened concrete, 1t is quite unnoticeable.

Yellow ilron oxide (iv-a), titanium, iron oxide and
cyanine blue as well as the talc (ii-b) are preferably used
as color pigments.

The yellow iron oxide (iv-a) 1z a vellow pigment that

may pe used according to need. There are naturally cccurring

and synthetic (by wet and dry processes) yellow iron oxides.
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pigment (iv) may be replaced with or be used in combination with other
igment (such as red iron oxide or cyanine blue) that is stable to alkali
SEngthedike. The composition for the middle coat paint film (B)
SF-1163PCT 65 preferably contains:3ffe acrylic resin (i) in an amount
such that it constitutes 40 to 80% by weight, and more preferably 60 to
70% by weight of 100% by weight of the solid ingredients other than 5 the

o:Solyentdn the composition; the.at '{?éﬁt:%ﬁ 9@8%@@@% (V) sejected, 4 1,

from yellow iron oxide, titanium oxide and carbon in an amount

£ysuch. thatit constitutes 5 10209 by:weight, %%da@f%ﬁé%g%b%%o 3%,

by weight on the above basis, and further in an amount 10 of 5 to 25 parts -
g;.r@c.bwer,
iS

sHyeight ner,100 parts by, weight, of the acrylic 5%%@%%8;%%

and the isocyanate curing agent (iil) in an amount on t ove

wesuchdbatthe reaction ratio [(NGQ)ADH)Lofthe, isocyanate %%%%@P%a

in the isocyanate curing agent (iii) 15 and the hydroxyl group (-OH) in the

caoryligresini(ikis theoretcally equalamount, and practically in _th@_;ﬁ%”% int
of 0.8/1.0 to 1.2/1.0. The curing hydroxyl-containing acrylic resin (i) use

rinthe above ameuntds preferable fropm the viewpaint of that 20.a viscgsity

appropriate for application and handling and good weathering resistance

mGanhe-achieved. The atleasions colerpigment (v)-selected from yellow:, -,
iron oxide, titanium oxide and carbon black used in the above

920 (hydrated ferric oxide, manufactured by Bayer) are
employable vellow iron oxides. Similar effects can be
obtained by use of yellow-brown, red (ferric oxide) and black
iron oxides produced by the wet process.

The composition (paint) for the filler coat paint film
(A} preferably contains the curing hydroxyl-containing
acrylic resin (1) in an amount such that the acrvlic resin (i)
{solid content) preferably constitutes 0.5 to 60% by weight,
more preferably 0.8 to 45% by welight, and particularly
preferably 30 to 45% by weight of 100% by weight of the solids
other tThan the volatile solvent of the composition for the
filler coat paint film (A); and such that the acrylic resin
(1) (solidcontent) preferably constitutes 0.5 to 50% by weight,
more prelerably 0.8 to 45% by weight, and particularly
preferably 15 to 45% by weight of the cured filler coat paint

film (A}.

The composition (paint) for the filler coat paint film
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amount is preferable from the viewpoint of that satisfactory SF-1163PCT
SP@_G hi,d,\!n properties for the plywood surface can be obtained. The
is&c]y%hg "curing agent (iii) used in the above amount is preferable from
the viewpoint of good adhesion with wdbden materials and excellent paint
film performance such as 5 water and alkali resistance. When the
composition for the middle coat paint film (B) contains the anti-settling

(:2gent Od) and the anti-foaming: agent (xij) accarding ta need, the: amouynts ;.

thereof are, for example: 10 0.5 to 6 parts by weight for the anti-settling

c Agent(xi). Per 190parts by weight of the acrylic resin (i) {safid content) in,, ..

the composition; and 0. 2 to 1. O part by weight for the anti-foaming agent

<xid) Per 100-parts by wejgbt etthe agrylicresin (i), (solid-content) 13iR<xs 4,

the composition. The use of the anti-settling agent (xi) in the above

wealaeunt is preferableframctheviewpoint.of effectively, prevantion qfthe ... .

pigment from settling. The anti-foaming agent (xii) contained in the above

pe2damountis preferable from the: viewpoint of prevention of foams from. . 1,
occurring in the film surface. The composition (middle coat paint or'agent)

wdegthe guiddie coat paintiing {B),maybe produced by the.cammon ) (54144
procedure, and is generally used as a one-package or SF-1163PCT 67
content) .

The isocyanate curing agent (iii) will be used in an
amount such that the isocyanate group (-NCO) content is
theoretically equal to the hydroxyl group (-0H) content in the
acrylic resin (i). Desirably, the paint contains the
isocyanate curing agent (iii) in an amount of 25 to 65 parts
by welght per 100 parts by weight of the acrylicresin (i) (solid
content), in other word, in an amount sﬁch that the isocvanate
groups in the lsocyanate curing agent (1ii) and the hydroxyl
groups in the curing hydroxyi-containing acrylic resin (i)
have d numerical ratic ([NCQ]/[CH]) of 0.8/1.0 to 1.2/1.0.

When the composiftion for the filler coat paint film (A)
contains the curing hydroxvl-containing acrylic resin (i) in
the above amount, sufficient pigment bonding strength and
filowabilify can be achisved.

When the filler coat paint film (A) composition contains
the calcium carbonate (ii-a), talc (ii-b) and the like in the

above total amount, it exhibits sufficient filling properties
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two-package system depending on the curing agent used or the like.
_ Depending on the kind of the curing hydroxyl-containing acrylic resin (i),
> ¥re Mididie toat paint is curable at room 5 temperature. The middle coat
paint is a thermosetting type depending®n the kind of the isocyanate
curing agent (iii) (for example, blocked isocyanate). The middle coat paint
is generally used in the form of solvent type paint. The amount of solvent
£dg-not particylarly limited, .and may g in the range 10 of 10 t0,40% by . _.
weight in 100% byﬂv&veigh’% of the mi %Ier{cgoé)trgégiﬁ?lﬁnélu%?ﬁé} the %%W%F]t)?“lm
=] Ppsoal clearpaint film, () The foncoat;clear paint film (C) is formed on
the middle coat paintTilm (B) by applicatio% ofa gl?r}:ﬁrglécreflﬁg?ef;ﬁnl

a}ggmp@égipgn(cg)r%rp% moisture curing urethane resin composition (C2)
followed by curing. (The compositions (Cl) and (C2) will be collectively

referregh{o,as he topcoat clear, %@&9{%;&%@ at pajnt, -thecontﬁ;liened in

compositions (CI) will bé referred to as opcoat paints fél) and

£ICOMPRSitions, 20,(C2).will be referred to as the topcoat paints (G2) The , .

curing acrylic resin composition (Cl) contains the “aforesaid curing
ehyefoxyl-cantaining agrylicresin (i) aﬁ%gﬁlff@@y&ﬁorg@%u%da (V) and; splays
isocyanate curing agent (iii) The moisture curing urethane resin
s ROmpOsHion(Ca) Sk 1163RCT 68 contains.the aforesaid moisture curing,

urethane resin (vi) polysiloxane compound (v)., moisture absorbent

wddehydrating-agent)vit) and-cuking catalyst Lvili). for the maisture curing , - 4

resistance.

n

When the filler coat paint film (A) composition contains
the vinyl resin {ix), yellow iron oxide (iv~a), thixotropic
agent (x) and anti-settling agent (xi} according to need, the
amounts thereof are, for example:

20 to 300 parts by weight for the vinyl resin per 100
parts by weight of the curing hydroxyl-containing acrylic
resin (i) (solid content) in the filler coat paint;

10 to €5 parts by weight for the vellow iron oxide per
100 parts by welght of the acrylic resin (i) (solid content);

0.5 to 15 parts by welght for the thixotropic agent per

100 parts by weight of the acrylic resin (i) (sclid content);

C.1l to 8 parts by weight for the anti-settling agent per
100 parts by welght of the acrylic resin (i) (solid content).

The opticnal use of the vinyl resin (ix} in the abovae



urethane resin (vi). 5 The composition (Cl) or (C2) for the topcoat clear

paint_film (C) may contain an organic solvent as described above, which
S5g b%ﬁé%l used, and at least one of the anti-foaming agent (xii) and the

leveling agent (xiii). of the compositiof#s-(Cl) and (C2), the curing acrylic

10 resin composition (Cl) is the same as the curing acrylic resin topcoat

paint composition for concrete form plywood described above. The

-l it fi de.from t red. t at paint,is excellent

e hesion (pect songiy i, 15 thd misdlc.oat pant i (Br —safade- o

weatnaothness and farm:release properties, from hardened concrete,

Accordingly, the concrete form plywood of the invention coated with the

topcoat.clegr.paipt film-(C) allows for;prodyction of hardened concrete .
having high surface smoothness without any hardened 20 concrete waste -

Jemalaipg altached 1o he, orssuface:, Further, the foyn plywgods gre
unlikely to be damaged, and the form can be reused many times, or

5 prexampledo or more times, preferably 12 or more times, and particularly

preferably 15 or more times. Moreover, the concrete form plywood of the
SF-1163P G 69 cinvention epables significans reduction afflisposgl costa ;
fiter use as compared with the usual coated form plywoods. Of the

preorapesitians (Gh and(G2)hthe euring acrylic, resin composition (). .« ¢y,
namely, the curing acrylic resin 5 topcoat paint composition for concrete

paA0HD phyweod ageording to the invention, provides excellent ply adhesion
with the

The anti-settling agenit (xi) used in the above amount

}._._l
o]

is preferable from the viewpoint of prevention of settling of
the plgment.

The composition (filler coat paint or agent) for the
Tiller coat paint film (A) may be produced by the common
procedure, and is generally used as a one-package or
15  two-package system depending on the curing agent used.

The filler coat paint 1s curable at room temperature (20
to 30°C) depending on the kind of the curing
hydreoxyl-containing acrylic resin (i), and is of one-package
thermosetting type depending on the kind of the isocyanate

20 curing agent (iii) (for example, blocked isocyanate).

In the case of a room-temperature moisture curing filler
coat paint of two-package system, the curing agent component
which is isocyanate prepolymer having 2 or more isocyanaté

groups f(e.g., tolylene dilsocyanate derivative or
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middle coat paint film (B) that contains the same resin ingredient and also
_excellent form-release properties from hardened concrete. 10 The use of
5 thé Mioisture curing urethane resin composition (C2) provides excellent
form-release properties from hardenefi<concrete similarly to the use of the
composition (C1). As described above, the moisture curing urethane resin
composition (C2) contains the moisture curing urethane resin 15 (vi), at

a:leastone Rolysijoxane;compound Lv) selected frgm polysiloxane ..o .

erivatives and silicone derivatives, moisture  absorbent (dehydrating

wrAgent) {vii}, and curin ﬁ?@iﬁﬁ%&?ﬁ@?ﬂ%ﬁ%@ﬁﬂﬁg urethane resin ; |

(vi) . Of these ingredients, the moisture curing urethane resin (vi) and 20

bLuWing:catalyst (vii)-are selected and ysed in amounts in; accardancewith |

general one-package (or two-package by the case§ moisture curing

b AIrgthane resin painiss Thewpnalysiloxane cempoynd.(v) and maisture .. 1 5 ¢

absorbent (vii) are the same as in the curing acrylic resin composition

peSEALE3RCTL R, (Bhlp thedirsteoncrete form plywood:the meistyre, ¢ 1o

curing urethane resin (prepolymer) (vi) may be one obtained by reacting

i dhe plorementioned glygel{(polyol} with.:excess atthe S.isocyanate.cyring 4

agent (iii) , for example diisocyanate, such that a free isocyanato group

aronstitlites;the-molecyle.apd.( Examples of-athgr-moisture, curing urethane

resins include those obtained by reacting a polythiol, optionally together
it thes aforementioned alyseholyels, with.excessiafither, +he vange of
0.8/1.0 to 1.2/1.0.

The filler coat paint i1s generally used in the form of
sclvent—-type palnt.

The solvents used herein include organic solvents such
as toluene, xylene, methyl ethyl ketone, methyl isobutyl
ketone and butyl acetate. The amount of solvent is not
particularly iimited, and may be in the range of 10 to 40% by
weight in 100% by weight of the filler coat paint (including
the solvent) from the viewpolnt of, for example, controlling
the viscosity to improve application properties.

When the paint for the filler coat paint film (&) is a
two-package system, the ingredisents reactive with each other
are contained in separate components to aveid contact, namely,
the curing hydroxyl-containing acrylic resin (1) is contained
in the principal component {(resin component), and the

isocyanate curing agent (iii) in the curing agent component.
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10 isocyanate curing agent (iii), for example diisocyanate, such that a free
Skigq%gﬁggtomgroup constitutes the molecule end. Because the polythiol is
exp fveand has sulfurous (mercaptgn) smell, the invention preferably
employs the glycol (polyol). 15 (Polytﬁ'rol) The pol'vthiols (polymercapto
compounds) used in the invention are compounds that possess 2 or more
mercapto groups (-SH). Examples of the polythiols include those
odeseribed:in;2Q the. columns [0046] fo {0051 1.0f IR:A-2000:37659, sugh . ;.
as 1,3-propanedithiol, 1,4-butanedithiol, 1,6-hexanedithiol and
1 3 dimethy Leaptopropanol«n the first cengrete,formplywoad, the polyol
and/or polythiol, and the polyisocyanate are reacted in amounts such
pi%dA63PGIE 1o thata moisture quring isocyanaterterminated urethape
polymer will result. That is, they are reacted such that the isocyanate
crcsoups will exeeed innumber.thehydroxyl araups (hENCR) 208t - i ozt
(-SH) ) . This moisture curing urethane resin 5 (urethaneprepolymer) (vi)
(generally bas avatio INCOIOHTSH). atypare than1r-and preferably, 1.5, 1 |

or above, in which NCO is an equivalent of the isocyanate group in the

spalyisaeyanate rand (QH+Shi)ds a-tatah of equivalent of the- Rydroxyl oyouR: .

in the polyol and the thiol group in. the polyth'ol. in view of 10 negative
THestlts sueh as istlowuing and-nereased feams durng. moisture GWiNg, . o

the reaction takes place such that the [NCO/(OH+SH)] ratio is up to 10.0,
gangrpreferablyppie$:8. in the principal component together with
these settling and cchesive resin and pigment ingredients.
The above description of the compounding applies alsc fo the

middle coat paint and the topcoat clear paint.

Middle coat paint film (B)

The middle coat paint film (B) is formed on the filler
coat paint film (A) by application of an middle coat paint
followed by curing. The middle coat paint comprises a curing
acrylic resin composition including a curing
hydroxyl-containing acrylic resin (i), at least one color
pigment {iv) selected from yellow iron oxide, fitanium oxide
and carbon black, and an isocyanate curing agent (iii).

The compogition for the middle coat paint film (B) may
contain an organic sclvent as described above, which is
generally used, and at least one of the anti-settling agent
(1) and the anti-foaming agent {xii).

The curing hydroxyl-containing acrylic resin (1) and the
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For example, the above ratio can be achieved by reacting a
hydroxyl-containing monomer or prepolymer (e.g., 15 polyethylene glycol,
S Fp“(fi Wene glycol, polybutylene glycol or a derivative thereof) with the
isocyanate curing agent (iii) (e.g., tolyiéne diisocyanate or a prepolymer
thereof) in a ratio in which the 'socyanate groups exceed the hydroxyl
groups. 20 The polymerization temperature and time in production of the

5 Jmai M&%Jm%?g%wéiwstﬁ,r@sh%'ge%eeg'y en fyiharenat . paint

particularly limited. For example, it is appropriate that the polyoland/o

Rolythiol the palyisogy & mixed t lnastreamof ..,
o reBon b SFLL6APCT 72 atd b AL o rEacio 2t 60 1 1000 for™"

c3to %Q&H!ES-:'H‘_LEFJG<5§9CE%9”1%0@999@@@%%%3'&9@5@ urethane

catalyst, such as dibutyitin dilaurate, and the like m%y be "added in an

appropriate amount.and at an.appropriate stage as.b.ngeded, The, . 447,

composition (C2) for the topcoat clear paint film (C) preferably contains:

«dhe rg‘ai%tremmg(Lﬁ?t%re@me(\@i(éeﬁ%Ce%tsetga%@@'yiﬂewalég”eche

content other than the solvent) in an 10 amount of 30 to 99% by weight,

s 804 mare preferably A0 10.980% by weight in 10G% by, weight of the solid,

ingredients other than the solvent in the composition (C2); the

asPelysilaxane compound.(v)dn an.amoeunt of 4049 43% Ly veight.and.; .. -

more preferably 1.5 to 45% by weight of the 15 composition (C2) (solid
pecontent)ian the abaveasis, and;, the concrete form plywood of “he
invention has excellent ply adhesion (bonding properties)
between the filler coat paint £ilm (laver) (&) and the middle
coat paint f£ilm (laver) (B) and between the middle coat paint
film (layer) (B} and the topcoat clear paint film (C).

In the first concrete form plywood, the color pigment

(iv) is at least one ingredient selected fromyellow iron oxide,
titanium oxide and carbon black. The color pigment (iv) is
contained in the middle coat paint £film {B) and is not affectad
by the alkali or other ingredient in concrete to reduce the
possibility of discoloration or other problem. The color
pilgment may be selected in conformity with a desired color tone
of the concrete form plywocod. In the invention, the color
pigment {iv) may be replaced with or be used in combination
with other pigment (such as red iron oxide or cyanine blue)
that is stable to alkall and the like.

The compesiticon for the middle coat paint film (B
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further in an amount of 1 to 50 parts by weight, and more preferably 1.5
to 10 parts by weight per 100 parts by weight of the urethane resin (vi)
SI{E&Iﬂo%gﬁtgnt); the moisture absorbent (vii) in an amount of 1.0 to 40 20
parts by weight, and more preferably £.D to 5 parts by weight per 100
parts by weight of the urethane resin (vi) (solid content); and the curing

catalyst (viii) in an amount of 0.05 to 5 parts by weight, and more

pépé%fgﬁgxg.%gg@&%tg:by We@ght per SF-1163PCT 73 _100 parts by
weight of the urethane resin (vi) (solid content) The moisture curing

uretha{mﬁeregpr(ﬁyi:’)icgn}%iggq in the g?plovaenarg%%%gs_ preferable from the

viewpoint of a viscosity appropriate for application anglﬁaﬁdllng. 5 The

cPolysiloxane compoung (), Oﬂ&aﬂqﬁ% in £@16i18198‘£% %@ﬁ%@;@m&f?f‘%’@b& 70%

from the viewpoint of imparting water repellency and slip properties to the

pPRjat film syrface, and, a@lv%i.%gcgf%%g%igg properties of the Q%faa%b%m

moisture absorbent (vii) contained in the above 10 amount is preferable

tﬁr@r@ qu,g@pﬁgnt@{@ﬁggﬁ%% S&r@\igg;ipn of air moisture influence. The

curing catalyst (viii) contained in the above amount is preferable from the

viewpoint.of a dying.time.and M%M&@RWY late {orthe application. ;
rthe ©)

work. i5 When the composition fo topcoat clear paint film (C

1 contains the anfiseftling agent{x),and.the anti-foaming; a9ent K.+ sycn
according to need, the amounts thereof are, for example:

that 1t constitutes 5 to 20% by weight, and more preferably

7 to 13% by welght on the above basis, and further in an amount

of 5to 25 parts by weight per 100 parts by welght of the acrylic

resin (1) {(solid content); and

the 1lsocyanate curing agent (iil) in an amount on the
above basis such that the reaction ratioc [(NCO)/(OH)] of the
isocyanate group (-NCO) in the isocyanate curing agent (iii)
and the hydroxyl group (-OH) in the acrylic resin (i) is
theoretically equal amount, and practically in the range of
0.8/1.0 to 1.2/1.0.

The curing hydroxyl-containing acryvlic resin (i) used
in the above amount 1s preferable from the viewpoint of that
a viscosity appropriate for application and handling and good
weathering resistance can be achieved.

The at least one color pigment (iv) selected from yvellow
lron oxide, titanium oxide and carben black used in the above

amount is preferable from the viewpoint of that satisfactory
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1 to 6 parts by weight for the anti-settling agent (xi) 20 per 100 parts by

o pveightef-the urethane resin (vi) (solid content) in the composition; and
0.02 to 2.0 parts by weight for the antiéfgaming agent (xii) per 100 parts
by weight of the urethane resin (vi) (solid content) in the composition.
SF-1163KT 74 The anti-settling agent (xi) contained in the above amount
effectively prevents the pigment from settling. The anti-foaming agent (xii)

h lgontained frpthetdbove amaolnt prévents foams: fremeoccurring duking i ned.
application. 5 The composition for the topcoat clear paint film (C) may be
produféed: by the conmien pracedure,caamltis generally sisédias ahe above
one-package system and sometimes as a two-package system

argepehdingonethercompogition dfithepamipandpaint storagesdings ion with
application environment such as temperature and humidity. 10 The

wiopcoaticléar paint isyéneraly el yethe actiohnof airfumiditge such as
(moisture) at room temperature. The clear paint is a thermosetting type

watepending on tid kindeof thé esiseeyanate curing agent (iii) (for example,
blocked isocyanate) . The topcoat clear paint is generally used in the 15
form dflselventaypepaiitl Theamountofsoneitis not spatistlatytilm (B)
limited, and may be in the range of 10 to 60% by weight in 100% by

Capdightef theqopedattiearpaint(indedifg thé sokedt)tiretherfirst- foaming
concrete form plywood, the first filler coat 20 paint film (A) and the second

2 ghiddlel #6at paiRtHlAT(B)arec colored to-a suffieiant levelBiareforere, for

addition of a
examnple:

0.5 to 6 parts by weight for the anti-settling agent (xi)
per 100 parts by weight of the acrvlic resin (i) (s0lid content)
in the composition; and

0.2to l.0part byweight for the anti-foaming agent (xii)
per 100 parts by welght of the acxrylic resin (i) (solid content)
in the composition.

The use of the anti-settling agent (xi) in the above
amount 1s preferable Ifrom the viewpoint of effectively
prevention of the pigment from ssettling.

The anti-foaming agent (xii) contained in the above
amount ls preferable from the viewpoint of prevention of foams
from occurring in the film surface.

The composition (middle coat paint or agent) for the
middle coat paint film (B) may be produced by the common

procedure, and is generally used as a one-package or
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pigment is not necessary for the paint (Cl) or (C2) for the third topcoat
s paintzfilm; the paint is generally clear. In the case where the first and
second paint films are SF-1163PCT 75-light-colored, a small amount of a
color pigment may be added to the topcoat paint for the third film. As
described in detail hereinabove, the first concrete form plywood according
to the present invention is composed 5 of a concrete form plywood having
vy siifface: eatedwith: therfrstfilrowhichtiha preferred embodimeatisr the
made from the acrylic urethane resin filler coat paint containing much
L lik&ctive pigment and which smoothes the plywood surface; the second
film which is produced by applying the acrylic 10 urethane resin paint
contaffitpinélalsove doler pightentt--blermuan niddledeoat paintdilmeathat. ng
favorably hides the substrate surface; and the third film which is formed
A CGHY thecmidiite Eoat paint fiiniiby dpslyiag dle aeflic urethaneaesin pdint oom
or the 15 moisture curing urethane resin paint that contains the
CopBiysiXERE compeuld itfthe abiove largeramaountaanid whichs pétits tvpe
easy release of the form board after concrete placement. When the
degitHglaiyiic fdst compsiticrE(CH & USeeR RO fortha third topicoatidlear Tor
paint film (C), all the first, second and third films are preferably made from
=X Wo-PackaGe Knpesitiornirat i compbsediofhescompdnam int is
containing the acrylic resin with two or more hydroxyl groups and the
I SEEhponeht” EBtaiRirg theiSe ey ahatepreBERymeriwith Bwé oF mofd feddtiven

of solvent is not particularly limited, and may be in the range
of 10 to 40% by weight in 100% by weight of the middle coat
paint (including the solvent).

Topocat clear paint film (O)

The topcoat clear paint £film (C) is formed on the middle
coat paint film (B) by application of a curing acrylic resin
composition (Cl) or a molisture curing urethane resin
composition (CZ) followed by curing. (The compositions (C1)
and (C2} will be collectively referred to as the topcoat clear
paint or the topcoat paint, the compositicons (Cl) will be
referred to as the topcoat paints (Cl1) and the compositions
(C2y will be referred to as the Topcoat paints (C2).)

The curing acrylic resin composition (Cl) contains the
aforesald curing hydroxyl-containing acryvlic resin (1),
polysiloxane compound (v) and isocyanate curing agent (iii).

The moisture curing urethane resin composition (C2)
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SF-1163PCT 76 isocyanate groups, in which case excellent ply adhesion

can be achieved. Process for manufacturing first concrete form plywood
STRtRE précess for manufacturing the first concrete form 5 plywood

according to the present invention, thé® @bove-described paints for the

films (A) , (B) and (C) are applied to a surface of the substrate and cured

to form the paint films in the order of (substrate/paint film (A)/paint film

Ipaint film_(C)). referred, [ is are presented below. (1), .

C%pﬁ%ﬁ%o%%tﬁ? fil gr%o%%p%?%%ﬁ %%%?frﬁgT%%ﬁl and smoo Lée(m) !

pcinevenness, of the plywood syrface, _tt t%%péicsg%%giig@tﬁ“F&&Bo%i@%‘@&ng

for the first film Involves a conveyer for conveying the form plywood, and

adtiin 15 steel-plate knife coater that is ?‘(zrt%f‘t_gﬁdf%%r %%'{‘ed'&%kasf'%’ re curing

(orthogonally) to the traveling direction of the plywood. In general, one

1aPplication using tq%fpi_fe coater often results in insufficient filling of the
vessels with the filler coat paint, and good smoothness cannot be

obtainefd. Ths, the: 2q kpife~cgater application. will generally and.desirably .

be repeated 2 or 3 times using the same filler coat paint such that 80 to

#1180 g in tofal of the paint (uncured) will.be applied. per square meter. (2). ..
Application of the middle coat paint for the second film SF-1-63PCT 77

“wrliheapelicaon gfthe middle cogbpaintfartbe Second: +he anti-foaming

agent (x1i) and the leveling agent (xiii).

Of the compositions (Cl) and (C2), the curing acrylic
resin composition (Cl) is the same as the curing acrvlic resin
topcoat palnt composition for concrete form plywood described
above.,

The topceoat clear palint film (C) made from the cured
topcoat paint 1s excellent in adhesion {peel strength) with

The middle coat paint film (B}, surface smocithnass and

f

fo

¥

rm~release properties from hardened concrete. Accordingly,
the concrete form plywood of the invention coated with the
topcoat clear paint film (C} allows for production of hardened
concrete having high surface smoothness without any hardened
concrete waste remaining attached to the form surface,
Further, the form plywoods are unlikely to be damaged, and the
form can be reused many times, for example 10 or more times,
preferably 12 or more times, and particularly preferably 15

or more times. Moreover, The concrete form plywcood of the
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film involves, for example, a roll coater and is preferably repeated 2 or 3
times using the same middle coat paint such that 60 to 140 g in total of
Sihe bgiﬁfﬁ?gncured) will be applied 5 per square meter. (3) Application of
the topcoat clear paint for the third filnk °The application of the topcoat
clear paint for the third film involves, for example, a roll coater and is
preferably performed 1 or 2 times using the same topcoat clear paint

15960 10 that, 15 t0.60.g In total of the, paint (pncyred) %I%:Su 8 applied. Pdrter

square meter. (4) Drying process Room temperature g is generally

u £Mployed jo.duvthe, fler caat paintor tbe fist firm. middie soat pain for

15 the second film and topcoat clear paint for the thir epending on

the ingredignt composition and the. E@e, dqrged drying:maybe performed. , ;

at elevated temperatures of 60 to 80C. In the case of the room

rdemperatire. drying, the drying fime for the first film prior.to the application

of the second 20 film is in the range of 1 to 3 hours, and that for the

rSecend film hefore the applicatien.otthe third film is jn the range of Ot 1 -

hour. That is, the second film may be overcoated with the third film after

rdhe secand; film has besp sufficiently, dried for abpyt SE-1163PCT (8.one .

hour or immediately after the second film has been applied (the drying

n dime for the segand film is Q howrs)and.is in,an .uncured state (wet-gnwet
process). After the third film has been formed, the coated form

ingredient and also excellent form-release properties from

hardened concrete.

The use of themolsture curing urethane resin composition
(C2) prevides excellent form-release properties from hardened
concrete similarly to the use of the composition (Cl1).

As described above, the mecisture curing urethane resin
composition (C2) contains the moisture curing urethane resin
{vi), at least cne polysiloxane compound {(v) selected from
polysiloxane derivatives and silicone derivatives, moisture
absorbent {(dehydratingagent) (vii} and curingcatalyst (viii)
for the moisture curing urethane resin (vi). Of these
ingredients, the moisture curing urethane resin (vi) and
curing catalyst (vili) are selected and used in amounts in
accerdance with general one-package {(or two-package by the
case) molsture curing urethane resin paints.

The polysiloxane compound (v) and molsture absorbent

{vil) are the same as in the curing acrvlic resin composition
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5 plywoods must be dried for at least 5 hours before stack storage or

SEtr_alnfggt%tggon to prevent sticking of wet paint films. Although the above

description is focused on the concrete form plywoods, the present
invention is not limited to the aforemefitioned embodiments. The topcoat
paint composition of 10 the invention can be applied to a surface of not
only the form but also various items contacted with ready-mixed concrete
(t@ , permit easy release of the item from hardened concrete. Therefore,
the substrates to be coated with the topcoat paint of the invention are not

limited to wooden-and smetal-heards, 15 and.include other hoards such.as. .

plastics. Effects of the invention The first concrete form plywood coated

uMiththestopeeat, paint cempgsition capihe released easily fipm I&%@P'}%&*
(0]

concrete. Coating one time with the composition permits the 20 plywo

rdede:reysatmany-times {for example -1 ormare times) -n congrete . ¢ 1
placement, more than twice the number of reusing times of the

1 £onyentenakenatad formplywoods; thexefare good- workability-and- - | sucn
economic efficiency can be achieved. Accordingly, the invention allows for

tHedugtion-ekcangsete=5E4163RCT  I-forms useddn copstruction-sites ~nqg.
efficient building of a structure having a beautiful appearance, and

Exeseurse saving:rihe high seusability of the firsteongreteform plywoods, 5.
enables 50% or more (relative to the conventional level) 5 reduction of

tdisposal costefform plyweeds that aye nedenger, usabledn concrate wark -
because of attached concrete or lime wash or that are to be junked with
widamages, qieetedsufaceandgl veol (polvyol), with excess of the
isocyanate curing agent (iii}, for example diisocyanate, such
that a free lsocyanato group constitutes the molecule end.
Because the polythiol is expensive and has sulfurocus
(mercaptan) smell, the invention preferably employs the glycol
(polyol)y,
{(Polythiocl;

The polythicls (polymercaptoc compounds) used in the
invention are compounds that possess 2 or more mercapto groups
(-SH) .

Examples of the polythiocls include those described in
the columns [0046] to [0051] of JP-A-2000-3765%, such zas
1, 3-propanedithicl, 1, 4~-butanedithiocl, 1, é-hexanedithiol and
2,3-dimethylcaptopropancl.

in the first concrete form plywood, the polyol and/or

polythicl, and the polyisocyanate are reacted in amounts such
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cracks. Moreover, the use of the concrete form plywoods of the invention

Pprovides great effects of forest resource 10 conservation and effective

tifiz&tior: ' Second concrete form plywood The second concrete form

plywood according to the present invedtion comprises a concrete form

substrate, and a filler coat paint film (A"); an middle coat paint film (B') and

a 15 topcoat paint film (C') provided in the order named on the substrate.

rifzengreteiform,substrate The substrate for the copcrete form plywaod may, .
be the same as the substrate used in the first concrete form plywood. 20

w Filter,coat paint filen.(A'); The filler. coat paint film (&) is formed ona,
surface of the above substrate (board) and has two embodiments: a filler

1 £0akpaint Sim A produced by application .of a filler.coaf paint, g\iaté%o%ps

solvent type curing acrylic SF-1163PCT 80 resin composition (a

 follewed by gyring;-ard a filler,coat paintfilm-(A'2),produyced by,application

of a filler coat paint, that is, an agueous emulsion composition (a'2)

(fellowed, by-euring. &-lathe secopd congrete, for plywaad, thedfiler g0aty |
paint film (A") is excellent in adhesion with the substrate (board) and the

o Migldle: coatpaint film, (P, hiding nroperties for substrate vessgls.n nco is
smoothing treatment (processing) properties for the substrate surface,

aralkaliresk stance, water-1Q resistance; depression filling properties ane 1 - + ¢
abrasion

and (OH+5H} 1s a total of eguivalent of the hydroxyl group in

)

the polyol and the thicl group in the polythicl. In view of
negative resulis such 25 slow curing and increased foams during
moisture curing, the reaction takes place such that the

[NCO/ (OH+3H) ] ratio is up to 10.0, and preferably up to 8.0.

For example, the above ratic can be achieved by reacting
a hydroxyl-~containing monomer or prepolyvmer (e.g.,
polyethylene glycol, polymethylene glycol, polybutylene
glycol or a derivative thereof) with the isocyanate curing
agent (iiil) (e.g., teclylene diisocyanate Or a prepolymer
thereof) in a ratio in which the isocyanate groups exceed the
hydroxyl. groups.

The polymerization Temperature and time in production
of the moisture curing urethane resin {(urethane prepolymer)
{(vi) are not particularly limited. For example, 1t is
appropriate that the polyol and/or polythicl, and the

polyisocyanate are mixed together in a stream of nitrogen gas
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properties (abrasion resistance) of the dry paint film. Filler coat faint film
. 5‘{)1%1% filler coat paint film (A'l) is formed from the solvent type curing
cryli Yesin composition (a'l) that 15 comprises the above-described
curing hydroxyl-containing acrylic resirf {i), the above-described
isocyanate curing agent (iii) , and at least one extender pigment (ii)
selected from calcium carbonate, talc, clay and barium sulfate. The

Agryliclesin gomposition. (al) for thstﬂ“%bcgﬂlg 29 @@ént_sfd%@ (4\1) may sours.

contain an organic solvent, which is generally used, and at least one o

zthe aforesaidviny resin. {ix);colarpigment (iv) . thixqtropic;agent (x) and

anti-settling agent (xi). Curing hydroxyl-containing acrylic resin (i)

cSF:1163DCT 8% The guring hydroxylscontaining.acryliciresin. () is,as 1. e

described above. Tsocyanate curing agent (iii) The isocyanate curing

=agent (i) has-anisegyanate.graun, Scontent such thatits.equivalent ratio,
(NCO/OH) to the hydroxyl group content of the curing hydroxyl-containing

nagpdig resin (i) is in the range of 0.8 to 1.6, and preferably 0.9 to 1.2. The
hydroxyl group content (hydroxyl value) refers to the number of milligrams

of potassiumdiyssexide carresponding te n10 thehydrexyl graup contained 1 1,
in 1 g of a sample. Extender pigment (ii) The extender pigments (ii)
(inclyde ealeinn carkonaten talc, clay and barium sulfate.
the meisture curing urethane resin (vi} (solid content,
namely, nonvclatile content other than the sclvent) in an
amount of 30 to 98% by welght, and more preferably 40 to 98%
by weight in 100% by weight of the solid ingredients other than
the solvent in the composition (C2);
the polysiloxane compound (v) in an amount of 1.0 to 45%
by welght, and more preferably 1.5 to 45% by weight of the
composition (C2) (solid content) on the above basis, and
further in an amount of 1 tc 50 parts by weight, and more
preferably 1.5 to 10 parts by weight per 100 parts by weight
of the urethane resin (vi) (sclid content);
the moisture absorbent (vii) in an amount of 1.0 fto 40
parts by weight, and more preferably 1.0 to 5 parts by weight
per 100 parts by weight of the urethane resin (vi) (solid
content); and
the curing catalyst (viil) in an amount of 0.05 to 5parts

by welght, and more preferably 0.1 to 2 parts by weight per
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In the paint film, the extender pigment is transparent 15 and does not
|d¢-; L@c—;_,ggated surface (substrate surface) , and has functions of
depreSS|on filling properties and reduc,t on of the paint cost. The extender
pigments may be used singly or in conibination of two or more kinds.
When two or more extender 20 pigments are used in combination, the
total amount should be similar to the amount in single use. Of the above
1 cextender pigmernigealciuamearbonate ise pasticuarly preferableangris et )
preferably used singly or in combination with one of other extender
pigmerits: S5 EH3RCTH B2 rcommercially available calciumrcasborates, <ne
are as described above. Examples of the talc include TALC MS
abmanufactuied by NHBPONTAL G Ce, LTB. v ScThe extender pigment sity
such as calcium carbonate may contain a small amount of other extender
appigment that i dmactivelandhisiexcelent in alkali resistance, water
resistance and heat stability. Such additional extender pigments include
Bolus&iha and kaolin=:0 Arhitrapeingeedients tothessecondigoncreteabove
form plywood, the color pigment (iv) maybe used, with preferred
arexamples inclading siellewiron: oxide, titasiuna oxide, Cyanine btuemandiz ter
carbon black. The color pigment (iv) is not affected by the alkali or 15
regthed mgredentlis Concretete reduce the possibiityhaf fliScolerationws, and
other problem. The color pigment may be
providing good drying properties of the paint.

The moisture absorbent (vil) contained in the above
amcunt 1s preferable from the viewpoint of effective
prevention of air moisture influence.

The curing catalyst (vili) contained in the above amount
is preferable from the viewpoint of a dying time and working
life appropriate for the application work.

When the composition for the topcoat clear paint film
(C) contains the anti-settling agent (xi) and the anti-foaming
agent (xii) according to need, the amounts thereof are, for
example:

1l to 6 parts by welight for the anti-settling agent {xi)
per 100 parts by welght of the urethane resin (vi) (solid
content) in tThe composition; and

0.02 to 2.0 parts by welght for the anti-fcaming agent
{xi1l) per 100 parts by weight of the urethane resin {vi) (solid

content) in tThe composition.
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selected in conformity with a desired color tone of the concrete form

5 _vay% d. Examples of the yellow iron oxide are as aforementioned. 20 In
thé Tnvention, the color pigment (iv) may be replaced with or be used in
combination with another pigment (su f as red iron oxide) that is stable
to alkali and the like. The vinyl resin (ixX) may be used as an adjuster of
hardness and glass transition temperature of the curing SF-1163PCT 83

hydroxylcontaining-agrylic,resin, () and, can improve adhesion with v«

wooden materials and crack resistance of the dry paint film. The

arOmRRosition. (paing for thediller,ceatpaint il (All-preferably.contains:

the curing hydroxyl-containing acrylic resin (i) in an amount such thaf the

acrylicrresin 6} sofid:-content) queferably constifutes;5,10:60% hy.weight,,.
more preferably 10 to 4S% by weight, and particularly preferably 15 to

arfi% ByEQ-weight of 5 000 by-weight of the;solids.other than the volatile.,

solvent of the composition; and such that the acrylic resin (i) (solid

content) preferpblyiconstitutes 4 te 5654 by sveight, mere preferably 1610y,
450 by weight, and particularly preferably 15 to 40% by weight of the

becweddilergoatpaint d8:fitmr(Ask); and the.extender pigments. (i) suehas - ¢
calcium carbonate and the like in an amount such that the extender

a2 pigmepts-preferablys constitute 204e 85%:hy weight,:and-more praferablyt o,
30 to 75% by weight of the cured paint film; and also in a total amount

depending on the compcsition of the paint, and paint storage
and application environment such as tempsrature and humidity.

The topcoat clear paint is generally cured by the action
of air humidity (moisture) at room temperature. The c¢lear
paint is a thermosetting type depending on the kind of the
isccyanate curing agent (iii) (for example, blocked
isocyanate). The topcoat clear paint is generally used in the
form of solvent type paint. The amount of solvent ig not
particularly limited, and may be in the range of 10 to 60% by
welght in 1008 by weight of the topcoat clear paint (including
the solvent). |

In the first concrete form plywood, the first filler coat
paint film (A) and the second middle coat paint film (R) are
colored to a sufficient level. Therefore, addition of a
pigment 1s not necessary for the paint (C1l) or (C2) for the
third topcoat paint film; the paint is generally clear. In

the case where the first and second paint films are
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20 of 70 to 800 parts by weight per 100 parts by weight of the acrylic
SFr—erig' %)D%Sﬁ”d content). The isocyanate curing agent (iii) will be used in an
S t'such that the isocyanate group (-NCO) content is theoretically
equal to the hydroxyl group (-OH) content in the SF-1163PCT 84 acrylic
resin Desirably, the paint contains the socyanate curing agent (iii) in an
amount of 25 to 150 parts by weight per 100 parts by weight of the acrylic

1 iregin-(h(selid .content), im otherward, in anameynt.such. that the, e added
roxy

isocyanate 5 groups in the isocyanate curing agent (iii) and the hy

+OreHBs inthe-euring-hydroxyl;containing acrylicresin (i) have a numerical
ratio ([NCO]/[OH]) of 0.8/1.0 to 1.2/1.0. When the composition for the filler

coat paintfilm-¢A 1) cantains-theicuring:hydrexyl-contajning acrylic tesin . . .

(i) in 10 the above amount, sufficient pigment bonding strength and

= flowabilitycan be-achieved. When thefiler.coat paintds combined with the.. 4

isocyanate curing agent (ii) in the above amount for example immediately

o thefore-application the paint.displays superiof 1o adhesiontothey o« 1.

substrate (board), particularly a wooden material-, and provides good

water fesistaneerand alkalinresistance. Whendhe extenger pigments; @) qo
are contained in the above total amount, the paint exhibits sufficient filling

£ 20 properiies foritheweeden, surface yessels 1o-provide g.smeoth,paint ;1 4
film surface, and also has good flowability to permit excellent application
mURIOPErHes: i ve pigment and which smoothes the plywood surface;
the second filmwhich is produced by applying the acrylic
urethane resin paint containing the above color pigment to form
an middle coat paint film that favorably hides the substrate
surface; and

the third film which is formed on the middle coat paint
film by epplying the acrylic urethane resin paint or the
moisture curing urethane resin paint that containg the
polysiloxane compound in the above large amount and which
permits easy release of the form board aiter concrete
rlacement.

When the curing acrvlic resin composition (Cl) is used
for the third topcecat clear paint film (C), all the first,
second and third films are preferably made from a two-package
composition that is composed of the component containing the
acrylicresinwith two or more hydroxyl groups and the component

containing the isocyanate prepolymer with two or more reactive
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When the composition for the filler coat paint film (A’ 1) contains the color

S@j@@gg%%ﬂ_ ), vinyl resin (ix), thixotropic SF-1163PCT 85 agent (thixotropy
regulator) (x) and anti-settling agent (xi). according to need, the amounts
thereof are, for example: I" to 70 parts7t§y weight for the color pigment (iv)
per 100 parts by weight of the acrylic resin (i) (solid content) 5 50 to 300
parts by weight for the vinyl resin (ix) per 100 parts by weight of the acrylic

1 gesip(f)(3elid eontesy) ;i 0.510 15 pasts byweight for the thixatrepic agent..
(ix) per 100 parts by weight of the acrylic resin (i) (solid content); and 10

4.3 40 Bparts.by weight for the anti-settling agent (xi) per 100 parts by
weight of the acrylic resin (i) (solid content). The color pigment (iv) used
intthe @boyve mymounirs fpreferablesfram the viewnpaiat-ef geod:hiding,q o4
properties. 15 The vinyl resin (ix) used in the above amount is preferablé
from the viaw peint of godd-asbesion withiveeden -materals-and flexibility -,
of the paint film. The thixotropic agent (x) used in the above amount is

pJpretersabledfran dhe vieve paint of peevention. ef-sagging of thes 20 paint
from edges. The anti-settling agent (xi) used in the above amount is

aipreterablefrarn ¢hie wieiv peint of preévention aksettling ofthezpigment. zre
The composition (filler coat paint or agent) for the SF-1163PCT

applied to a surface of the substrate and cured to form the

paint films in the order of (substrate/paint film (A)/paint
film (B)/paint film (C)).

Preferred embodiments are presented below.

(1) Application of the filler coat paint for the first film

To £ill and smooth the unevenness of the plywood surface,
the application of the filler coat paint for the first film
involves a conveyer for conveyving the form plywood, and a thin
steel-plate knife coater that is arranged perpendicularly
torthogonally) to the traveling direction of the plywood. In
general, one application using the knife coater often results
in insufficient filling of the vessels with the filler coat
paint, and gcod smocthness cannot be obtained. Thus, the
knife-coater application will generally and desirably be
repeated 2 or 3 times using the same filler coat paint such
that 80 to 150 ¢ in total of the paint (uncured) will be applied
per square mster.

(2) Application of the middle ceoat paint for the second film
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86 filler coat paint film (A™_) may be produced by the common

SEgrgg%%%T and is generally used as a one-package or two-package
system depending on the curing agergéjsed. Depending on the kind of the
curing hydroxyl-containing 5 acrylic resin (i), the filler coat paint is curable
at room temperature (20 to 30C) The filler coat paint is of one-package
thermosetting type depending on the kind of the socyanate curing agent
(iii) (forrexample; blocked tsocynnaie) dQ 4 hedillercoat paint is genesally-rq
used in the form of solvent type paint. The solvents used herein include

f iorganicv solvents such astelpenrs, xylene] meihyl-ethylketone, methybrap1y
isobutyl ketone and butyl acetate. The amount of solvent is not

repasticwarly 'limited; and snay bedn the-rangeofRite-40% A5y weight iRy ch
100% by weight of the filler coat paint (including the solvent) from the

thdewpointof confralting-the visgosity: tesimprove applieation properiespl ied
When the paint for the filler coat paint film (A'1) is a two-package system,

pehe dngredients teactive with each other 20 are contained in separate
components to avoid contact, namely, the curing hydroxyl-containing

{ Zacrihie tesia €1) isncortaihed timthe principal eopponent {restm somponent), 1 m
and the isocyanate curing agent (iii) in the curing agent component.
Otherihgredientsamreactive with:the acrylic regia{t) and 8E-1163PCT 871 rd
the isocyanate curing agent (iii), for example the extender pigments such

f idsrcaloiumi carbonate anddalcl the eolerpigmentter and is preferably

performed 1 or 2 times using the same topcoat clear paint such
that 15 to 60 g in total of the paint {(uncured) will be applied
per sguare meter.

(4} Drving process

Room temperature drying is generally employed to dry the
filler coat paint for the first film, middle coat paint for
the second film and topcoat clear paint for the third film.
Depending on the ingredient composition and the like, forced
drying may be performed at elevated temperatures of 60 to 80°C.

In the case of the room temperature drying, the drying
time for the first film prior to the application of the second
film is in the range of 1 to 3 hours, and that for the second
film before the application of the third film is in the range
of 0 to 1 hour.

That is, the second filmmay be overcoated with the third

filmafter the second filmhas been sufficiently dried for about
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such as yellow iron oxide and the vinyl resin, may be compounded in
F(e_i %% Je principal (resin) component or the curing agent 5 component.
‘In‘general, such ingredients are compounded in the principal component.
The thixotropic agent and the anti-seffl?ng agent as well are generally
compounded in the principal component together with these settling and
cohesive components such as resin and pigment ingredients. The above
orl0 deseripionefdhe compounding applies alsot the middle eat,paint: ; -«
and the topcoat paint. Filler coat paint film (A'2) The filler coat paint film
({AL)ds feraed from the- agqueaus-emulsion composition(a2) thall i s in an
comprises at least one 15 extender pigment (ii) selected from calcium
urcatbenater tale, clay-angbarium sulfatesThe aqueous emulsion
composition (a'2) for the filler coat paint film (A" 2) may contain at least
one ofthedgoeyanate :auting:agent(ii) aadhe ealorpigmentiZdied fornm
Aqueous emulsion The aqueous emulsion may contain any resin without
plimitation rioxamples of the agqueeus£musions incude acrdie €Mulsionr - ge
vinyl acetate emulsion, epoxy emulsion and urethane emulsion, with the
oacrylimemulsicn: and vinyl peetate.emulsionSh 168PCH 88 sheing £ i ims .
preferable. The polymer used in the form of the aqueous emulsion
preferably-has;a funetionak-graup withractive hydrogens sHch, as.amibfcrete
hydroxyl or carboxyl group. 5 For example, the polymer for the acrylic
femulsionsmays, the present invention is not limited to the

S

aforementioned embodiments. The topcoat paint compositionof
the invention can be applied to a surface of not only the form
but also various iltems contactedAwith.ready—mixed‘cbncrete to
permit easy release of the item from hardened concrete.
Therefore, the substrates to be coated with the topcoat paint
of the inventicn are not limited to wooden and metal boards
and Include other boards such as plastics.

Effects of the invention

The first concrete form plywood coated with the topcoat
paint composition can be released easily from hardened
concrete. Coating one time with the composition permits the
plywoed to be reused many Times (for example, 10 or more times)
in concrete placement, more than twice the number of reusing
times of the conventiconal coated form plywoods; therefore good
workability and economic sfficiency can be achieved.

Accordingly, the invention allows for reduction of concrete
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be synthesized by a process in which 2-hydroxyethyl acrylate or

2-ethylhexyl acrylate is added to a copolymer of (meth) acrylic acid or

S%Tky} %/r%}é?rié acrylate and another monomer such as styrene to produce a
hydroxyl-terminated polymer. i0 The pélymer for the vinyl acetate
emulsion may be synthesized by a similar process in which polyvinyl
alcohol is added to a vinyl acetate polymer or a vinyl acetate/ethylene

£ &opolymer fo produce a hydroxyl-terminated pplymer, The acrylic resins

for use as acrylic emulsion in the 15 invention are not particularly [fimited,

= @ngdknown acilic -homapolymers ang copolymers Mt; qtber, gp%é)g%ﬁing .

are employable. The acrylic monomers include: (meth)acrylic acid:

(C1'1Q%Qm§ggﬁcgéﬁgﬁﬁﬁﬁﬁﬁﬁf5H§¥Q%29ﬁ9§%h@gggg%%?eggéﬂﬁpiywoods

(meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, t-buty

s{meth)acrdate andhexyl (methjacrylate; cygloalkyl (€3-12) .1 101
(meth)acrylates such as cyclohexyl (meth)acrylate; SF-1163PCT 89 aryl

rdmath)acrylates; sueh as phenyt (methacrylate;, aralkyl gmethjacrylates, ..
such as benzyl (meth)acrylate; hydroxyalkyl (C2-6) (meth)acrylates such

u@s2-bydroxyethyl imath)acrylate-and 3-hydroxypropyl; S{meth)actylate;; ;o

alkylaminoalk_yi (meth) acrylates such as dimethylaminoethyl

waBieth)aenylate, diethylarainpeth s(methagryatg and diethylaminopropyl
(meth)acrylate;

cracks. Moresover, the use of the concrete form plywoods of

the invention provides great effects of forest resource

conservation and effective utilization.

Second cecncrete form plywood

The second concrete formplywood according to the present
invention comprises a concrete form substrate, and a filler
coat paint film (A"),; an middle coat paint film (B') and a
topcoat paint film (C’) provided in the order named on the
substrate.

Concrete form substrate

The substrate for the concrete form plywood may be the
same as the substrate used in the first concrete form plywood.

Filler ccat paint film (A7)

The filler coat paint film (A"} is formed on a surface

-

of the above substrate (board) and has twe embodiments:

iller coat paint filn (A'1) produced by application

B

=3

of a filler coat paint, that is, a solvent type curing acrylic
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(math)acrylamide and derivatives thereof such as 10 (meth)acrylamide,
< \-methy(meth)acrylamide, methylol (meth)acrylamide and alkoxymethyl
(meth)acrylamide; epoxy-containing (@Sth)acrylates such as glycidyi
(meth)acrylate; and (meth)acrylonitrile. "15 The monomers copolymer
izable with the acrylic monomers include: aromatic vinyl monomers such
as styrene, a-methylstyrene, p-t-butylstyrene and vinylto?uene; aliphatic
r a/inyl esterpnenamers such.as vinyl propidnate; 20-asters efunsaturated
polycarboxylic acids such as maleic anhydride, maleic acid, fumaric acid
and itacdhic aeid,cand estersof tinsaturatet); pelyearboexylic:acitbp1ication
derivatives such as dimethyl maleate and diethyl fumarate; N-substituted
o fratéirides sueh as:Nephenylmaleimide; and &h:"463PET90-0lefiBzition
monomers such as ethylene and propylene. These monomers may be
{arsed singly ordaicombinationsof two or more kinds. The vinyl acetate
resins for use as vinyl acetate 5 emulsion in the invention are not
particularly fimiteds:and  knownr polyvifytracetatesanghicopalymets ofadnyca ¢
acetate with other monomers are employable. The monomers
vaopolymernizabié 'witls vinyt atetate: includedotefinsrsuchas ethylener30rzte
(meth)acrylic monomers such as (meth)acrylic acid, methyl
(et acrylatéhethyl dohethjacrylate, ipropyl 1 (B7 ), hiding properties

for substrate vessels, smcothing treatment (processing)
properties for the substrate surface, alkali resistance, water
resistance, depression filling properties and abrasion
properties (abrasion resistance) of the dry paint film.

Filler coat paint film (A'1)

The filler coat paint film (&A’1) is formed from the
solvent type curing acrylic resin composition (a’l) that
comprises the above-described curing hydroxyl-containing
acrylicresin (1), the above-described isocyanate curing agent
(1i1), and at least one extender pigment (ii) selected from
calcium carbonate, talc, clay and barium sulfate.

The acrylic resin composition (a’l) for the filler coat
paint film (A’1l} may contalin an organic sclvent, which is
generally used, and at least one of the aforesaid vinyl resin

{(ix), color

o)

igment (iv), thixotropic agent (x) and
anti-settling agent (xi).

Curing hydroxyl-containing acrylic resin (i)
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(meth)acrylate, isopropyl (meth)acrylate, butyl (meth)acrylate, isobutyl
meth)acrylate, t-butyl (meth)acrylate, hexyl (meth)acrylate, octyl
Séﬁﬂe' égéTate, 15 2-ethylhexyl (meth)acrylate, stearyl (meth)acrylate,
2-hydroxvethyl (meth)acrylate, 2-hydréXypropyi (meth)acrylate and
glycidyl acrylate; maleic acid esters such as diethyl maleate, dipropyl
maleate, dibutyl maleate, dihexyl maleate, dioctylmaleate and 20
ZothneyLITEIeRe, INDBIG PCKLSHETR coNEsRantinalo e ghoue) is as
maleic acid esters; vinyl estérs such as vinyl propionate, vinyl caprylate,
avinyl eaproate and vinyl versatate; SF-1163PCT 91 carboxyl-containing
monomers such as crotonic acid, itaconic acid, itaconic acid half esters,

T ggjacl ic acid and ,.m; i%&ggthatlggsit?rs; styrene, vinyl chloride, methyl

lonitrile, acrolein and

crotonalgiehyde. These.monomers may be used singly or.io comhination

/ JITOUD
of two or more Kinds. The epoxy resins for use as epoxy emulsion in the

cdf+inyention are-not pacticularly limited, and known: gpexy r?é"ﬁh% A8 droxyl

employable. Examples include glycidyl ether epoxy resins such as

gPisphenol epoxy esing: glycidylesten epoxy resing. sugh as dlyeidyl & rosin
phthalate; glycidyl diamine epoxXy résins such as tat }
(faglycidyldiaminediphenylmethane; and gyclic gxirane . 2514 0.9 o 1.2.
The hydroxyl group content (hydroxyl value) refers to the
number of milligrams of potassium hydroxide corresponding to

the hydroxyl group contained in 1 g of a sample.

Extender pigment {ii)

The extender plgments (ii) include calcium carbonate,
talc, ciay and barium sulfate.

In the paint film, the extender pigment is transparent
and does not hide the coated surface {substrate surface}, and
has functions of depression-£filling properties and reduction
of the paint cost.

The extender pigments may be used singly or in
combination of two or more kinds. When two or more extender
pigments are used in combination, the total amocunt should be
similar to the amount in single use.

Of the above extender pigments, calcium carbonate is
particularly preferable and is preferably used singly or in

combination with one of other extender pigments.
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15 epoxy resins such as

SJ‘:344’{-f)@g,zg}fc.:fycIohexylmethyl-3,4-epoxy(:yclohexane carboxylate. These
epoxy resins may be used singly or in combination of two or more kinds.
The urethane resins for use as urethaié emulsion in the 20 invention are
not particularly limited, and known urethane resins are employable.
Examples include cured urethane resins obtained by reaction between a
first coraperentibeing azpelyaul-ard/era polyamine-and a-seconds s
component being a polyisocyanate that contains at least two isocyanate

dderminabSF=1E63PCT 92 groups in the molecule. The polyols include
polyester polyol, polycarbonate polyol, polyester polycarbonate polyol
and palyether polyot. The polyisocyanatesinciude TR (telyleneactured by
diisocyanate), MDI 5 (methyl diphenyl dii'socyanate), IPDI (isophorone

N ohiBosyarste) and 1'IDrfhexamethylene diisocyanate). These may be
used singly or in combination of two or more kinds. The above-described
aquecliseerulsinsanay benused singlys erdn combination-ofdwe:0ranere,
kinds. 10 The aqueous emulsion preferably contains the solids at 30 to

c509 by weight, In which:caseostablehpropetties:canbe, obtained.chat is
Commercially available aqueous emulsions include Boncoat EC-100

iraqueous acrylic enmutsion lmanufactured by i 15 DAINIRRON, INK AND
CHEMICALS, INCORPORATED) and KR Bond F-29 (aqueous vinyl

r egtetdteremulsion, manufadtated by KoyoSarigyacidGa: i bith)l extender

pigments include Bolus alba and kaolin.

Arbitrary ingredients

In the second concrete form plywood, the color pigment
(iv) may be used, with preferred examples including yellow iron
oxide, titanium oxide, cvanine blue and carbon black.

Thne color pigment (iv) is not affected by the alkali or
other ingredient in concrete to reduce the possibility of
discoloration or other problem. The color pigment mav be
selected in conformitywith a desired color tone of the concrete
form plywcod. Examples of the vellow iron oxide are as
aforementicned.

In the invention, the color pigment (iv) may be replaced
with or be used in combination with another pigment (such as
red iron oxide} that is stable to alkali and the like.

The vinyl resin (ix) may be used as an adjuster of

hardness and glass transition temperature of the curing
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Isocyanate curing agent (iii) The aqueous emulsion composition (a'2) may
SFDQWUé:‘ s 20 a one-package paint containing the extender pigment (ii),
and may further contain the isocyanate curing agent (iii) . The Isocyanate
curing agent (iii) is similar to that contaihed in the filler coat paint film (A'1)
and the solvent type curing acrylic resin composition (a'l). SF-116330T 93
The combined use of the isocyanate curing agent (iii) allows for improved

L vadhesion of the-filler egat paintifiln.«(A1 2 ), with.awegdenmaterial ihesion

'Furthermore, the isocyanate group of the isocyanate curing agent (iii)
witeacts witbrtheactive b hydiegen-eontainiag functional arpuprf they paint

polymer used as the agueous emulsion to form a crosslinked structure,
fileading to improved water and alkali resistance of the filler coat paint film

W2". The extender pigment (ii) and optional color pigment (iv) i0 are

similarite these eentained indthe-fifler coat paiat film (Adl)and-theselvent 1

type curing acrylic resin composition ~a I) The composition for the filler
(nCOat patatilma(A2) preferablys contains the resin in aqueous emulsion

form in an 15 amount such that the resin preferably constitutes 10 to 40%

by weight, anarerpreferably:14 ta-30%ynweight angipartieslarly (1) in an

preferably 20 to 25% by weight of 100% by weight of the solids other than
amthensolventivater of thesaqueosiemulsiohncompositien (a2)--andsuch

that the resin preferably
preferably constitutes 5 to 60% by welght, more preferably 10
to 45% by weight, and particularly preferably 15 to 40% by
welght of 100% by weight of the soclids other than the volatile
sclvent of the composition; and such that the acrvylic resin
(1) (soclid content) preferably constitutes 4 to 56% by weight,
more preferablily 10 to 45% by weight, and particularly
preferably 15 to 40% by weight of the cured filler coat paint
film (B71); and

the extender pigments (11) such as calcium carbonate and
the like in an amount such that the extender pigments preferably
constitute Z0 to 85% by welght, and more preferably 30 to 75%
by weight cf the cured paint film; and also in a total amount
of 70 to B0OO parts by weight per 100 parts by weight of the
acrylic resin (i} (s0lid content).
The isocyanate curing agent (11i) will be used in an

amount such that the lsocyanate group (-NCO) content is

theoretically equal to the hydroxyl group (-0OH) content in the
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20 constitutes 10 to 40% by weight, more preferably 15 to 30% by weight,
SEafEdl %?irgeglarly preferably 20 to 25% by weight of the cured filler coat

paint film (A'2). The filler coat paint film (A'2) composition preferably

contains the extender pigment (ii) in ah“amount such that the Ss-1163PCT

94 extender pigment preferably constitutes 20 to 85% by weight, and

more preferably 30 to 75% by weight of 100% by weight of the cured
adpamtifim; asd-alsa in.anmemauntiof 70 te:890parts: by aveight-periQ0

parts by weight of the resin (solid content) 5 used as the aqueous
i serauision: d hesiseeyanate-curingiagent(iip:is gesirablyadded i, excessdn s

view of the fact that part of the isocyanate curing agent (iii) is consumed

bibyaaterip shelaqueaus emulsien fpainty (a'2) Ibeameuptofthe: 1 (sclig
isocyanate curing agent (iii) is 10 generally in the range of 10 to 40 parts

cdyrweight pat 100partsobyl weighiofdhe resin{selid cpatenthuseeastheat e
agueous emulsion. The amount of the color pigment (iv) , which is

graptionalnis-generadly jrthe range-oh10 00 parts by weighties 10044551
parts by weight of the resin (solid content) used as the aqueous emulsion.

g:When the compositionrfor theifilter coatpaintfilmi (A 2) -cortainsibe resin i)
as the aqueous emulsion in the above amount (in terms of solid) ,
hesufficient pigment bomdingstrefigtioard @0 flowadility. ean be achieverl/1. 0.
When the composition contains the color pigment (i) in the above
amount) éexhibitsospfficient filling propertiesifor the wooden surfacen (A7 1)
vessels
contains the curing hydroxyl-containing acrylic resin (i) in
the above amount, sufficient pigment bonding strength and
flowakbility can be achieved.

When the filler coat paint is combined with the
isocyanate curing agent {(iii) in the above amount for example
immediately before application, the paint displays superior
adhesion to the substrate (board), particularly a wooden
material, and provides good water resistance and alkali
resistance.

When the extender pigments (ii} are contained in the
above total amount, the paint exhibits sufficient filling
properties for the wooden surface vessels to provide a smooth
paint film surface, and also has good flowability to permit
excellent application properties.

When the composition for the filler coat paint film (A7 1)

contains the color pignent (iv), vinyl resin (ix), thixoctropic
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to provide a smooth paint film surface, and has good flowability to permit
Sgejfgg%@ application properties. SF-1163PCT 95 The isocyanate curing
“agent (iii) contained in the above amaqunt is preferable from the viewpoint
of superior adhesion to the substrate {board) , particularly a wooden
material, and good water resistance and alkali resistance. The color 5
pigment (iv) contained in the above amount is preferable from the

a qdewpointof goedhidingproperies. Middle goat paint film (BY) The middle, -

coat paint film (B") is formed on the surface of the filler coat paint film (A")

ady-application of @adnidgie: 19.eoat paintifcllowed hy-euring, The.middle .

coat paint comprises a moisture curing urethane resin composition

including the 7aforemeptipred meisture curingrethane resin i), QUANG ve
catalyst (viii) and moisture absorbent (vii). The composition for the middle

1 (opatpaint fikn (B gnay k5 further-contain an-erganic solvent ag described)
above, which is generally used, and at least one of the leveling agent (Xxiii)
and thievanti-foaming: agent(xii} Lhenmiddie ceatpaint film {B'):is formed e »
by application of the middle coat paint containing the moisture curing 20

1 Urethares resineampasitian: and-dmparts excelent crack (resistance e the: ) ;
concrete form plywood. Furthermore, excellent ply adhesion (bonding

propetties)is achiexed betweenithefilles coak paint fin: (fayary (AYand (ix)
the middle coat paint film (layer) (B') and SF-1163PCT
per 100 parts by weilght of the acryvlic resin (i) (solid
content); and

0.1 to 8 parts by welgat for the anti-settling agent (xi)
per 100 parts by weaight of the acrylic resin (i) (solid
content) .

The coler pigment (iv) used in the above amount is
preferable from the view point of good hiding properties.

The vinyl resin {ix) used in the above amount is
preferable from the view point of good adhesion with wooden
materials and flexibility of the paint film.

The thixotropic agent (%) used in the above amount is
preferable from the view peint of prevention of sagging of the
paint from edges.

The anti-settling agent (xi) used in the above amount
is preferable from the view point of prevention of settling
of the pigment.

The composition (filler coat paint or agent) for the
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96 between the middle coat paint film (layer) (B') and the topcoat paint
Sguml(glj'pgpus, the form can be reused many times, for example 10 or
more fimes, preferably 15 or more times, and particularly preferably 20 or
more times. Moreover, the 5 concrete¥6rm plywood of the invention
enables significant reduction of disposal cost after use as compared with
the usual coated form. plywoods. Moisture curing urethane resin (vi) In

f the secend €operete: form plywood, the-Roisture cyking - 10 yrethane fesinor
(prepolymer) (vi) may be one as described hereinabove. For example, the

pApeistirecuringurethaneesin. may.kegbtained by reacting a@lyeol
(polyol) with excess of the isocyanate curing agent (iii), for example

cuiliispeyanate, syueh thata-freeisoeyanato graup-constitutes the: molecule
end. 15 (polyol) The polyols are as described hereinabove. (Isocyanate

curingragent{iip)dnothe: secand eoneretesform-plywoogds the-polyeband the r g

polyisocyanate are reacted in amounts such that a moisture 20 curing

adsgQyanate-terminated urethaneipelymer avill result That isutheyiareat room
reacted such that the isocyanate groups will exceed in number the

= diysksex greups ((-NCOY»(-OH)). This moisture ewing wiethane resin
(urethane prepolymer) (vi) generally has a ratio [(-NCO)/(-(DH)] of more
orthap ds and<SEAA63DETIT rpreferablyibp oF @bpve oin whishi(:NGQ)is the
an equivalent of the isocyanate group in the polyisocyanate and (-OH) is
ismpryanate curing agent (iil) (for example, blocked
isocyanate) .

The filler coat paint is generally used in the form of
sclvent type paint. The solvents used herein include organic
solvents such as toluene, xylene, methyl ethyl ketone, methyl
isobutyl ketone and butyl acetate. The amount of solvent is
not particularly limited, and may be in the range of 2 to 40%
by weight in 100% by weight of the filler coat paint (including
the solvent) from the viewpoint of conirolling the viscosity
fo lmprove application properties.

When the paint for the filler coat paint film (A’1) is
a two-package system, the ingredients reactive with each other
are contalined in separate components to avoid contact, namely,
the curing hydroxyl-containing acrylic resin (1) is contained
in the principal component (resin component), and the

isocyanate curing agent (1ii) in the curing agent compconent.

Other ingredients unreactive with the acrylic resin (i) and
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equivalent of the hydroxyl group in the polyol. in view of negative results
s Fsuchsas:slew curing and increased foams during 5 moisture curing, the
reaction takes place such that the (-I\éC;O)/(-OH)] ratio is up to 10.0, and
preferably up to 8.0. For example, this ratio can be achieved by reacting a
hydroxyl-containing monomer or prepolymer (e.g., polyethylene glycol,
polymethylene glycol, polybutylene glycol or a 10 derivative thereof) with
ththelisocyanate euring agent (i) €e.gi, talylenecdiisegyandte oftfee extender
prepolvmer thereof) in a ratio in which the isocyanate groups exceed the
rlhydroxyl grobipssThelpolymerization temperature and time indqiredustighent
IS of the moisture curing urethane resin (urethane prepolymer) (vi) are
supot partieulady limmitedoEorexample; it is1 appropriate thak the pelyekanthded
the polyisocyanate are mixed together in a stream of nitrogen gas and the
inmixture isrédctedo at 60 10 400C fori3: to @ hgurs sinttherreaetionran 2@ gent
organometallic salt-based urethane catalyst such as dibutyltin dilaurate
Comayrbeiddded in @anappropriate amognteahice at arcappraprate stage as the
needed. The moisture absorbent (vii) removes the water content of the
P riniddle ebatpaintarther@by prévients geltation ef; ¢he Sf=1163RCT 98
paint and contributes to superior storage stability of the pain'. In the
angdcopritdonicretesfoan iplpwood, thescompesitiorefol vtheamidellen deat paint-h e
film (B") preferably contains the 5 anti-foaming agent (xii) in view of
Prémbothnessosithasasuigntiether with these settling and cohesive

componenis such as resin and pigment ingredients. The above
description of the compounding applies also to the middle coat
palnt and the topcoat paint.

Filler coat paint film (AT2)

The filler coat paint film (A'2) is formed from Fhe
aguecus emulsion compesition (a’2) that comprises at least one
extender pigment (ii1) selected from calcium carbonate, talc,
clay and barium sulfate.

The agqueous emulsion composition (a’2) for the filler
coat paint film (A'2) may contain at least one of the isccyanate

curing agent (iii) an the color pigment (iv).

Agueous emulsion

The adueocus emulsion may contain any resin without
limitation. Examples of the aqueous emulsions include acrylic
emulsion, vinyl acetate emulsion, epoxy emulsion and urethane

emulsion, with the acrylic emulsion and vinyl acetate emulsion
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paint film, and prevention of foams on the film surface by bubbles caught
Sbjxlm(e [%?,igj%during application. The composition for the middle coat paint
film g preferably contains: 1 0 the moisture curing urethane resin (vi) in
an amount such that the urethane resif (vi) (solid content, namely,
nonvolatile content other than the solvent) constitutes 30 to 99% by
weight, and more preferably 40 to 98% by weight of 100% by weight of
hdhe golid-ingredients other than the volatile 15 solvent in the composition
(B"); the curing catalyst (viii) in an amount of 0.05 to 5 parts by weight,

and more peferakly 0.k t0:2 parts by weight per 10Q pars by weight of- <
the urethane resin (vi) (solid content) and 20 the moisture absorbent (vii)

p iR agAmoyntekl 10,40 tpartsshy weight, and-marepreterably.1.040 5 «,0n
parts by weight per 100 parts by weight of the urethane resin (vi) (solid

a coaient): Thesmeisture ewr’ Agrurethane gesingvi) contained in the
SF-1163PCT 99 above amount provides a viscosity appropriate for

application canthitandling and thewesultat consrete form plyawmpod-shows, -
excellent crack resistance. The curing catalyst (viii) contained in the above

bearmeuntbyirovitles/adryingdime and werking liferappropriatefonthecryiate
application work. The moisture absorbent (vii) contained in the above
oamoeuntipravides eftective prevention efiail maistireopolymer of
(meth)acrylicacidor alkyl (methlacrylate and another monomer
such as styrene to produce & hydroxyl-terminated polymer.

The polymer for the vinyl acetate emulsion may be
synthesized by a similar process in which polyvinyl alcchol
is added to a vinyl acetate polymer or a vinyl acetate/ethylene
copoiymer to produce a hydroxyl-terminated polymer.

The acrylic resins for use as acrylic emulsion in the
invention are not particularly limited, and known acrylic
homopolymers and copolymers with other monomers are emplovable.
The acrylic monomers include:

(methlacrvlic acid;

alkyl {(C1-10) (meth)acrylates such as methyl
(meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
butyl (methjacrylate, t-butyl (meth)acrvlate and hexvyi
(meth)acrylate;

cycloalkyl (C3-12) {meth)acrylates such as cyclohexyl

(meth)acrylate;
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influence. 10 When the composition for the middle coat paint film (B’

< £on I $ leveling agent (xiii) and the anti-foaming agent™ (xii)
according to need, the amounts thereof are, for example: 0.05 to 5.0 parts
by weight for the leveling agent (xiii ) %& 100 parts by weight of the
urethane resin (vi) (solid 15 content); and 0.02 to 2.0 parts by weight for
the anti-foaming agent (xii) per 100 parts by weight of the urethane resin

(vi) (salid; content), \Therlevelingagent {xii)-contained inthe-abQue- 1 -+« .

amount 20 is preferable from the viewpoint of imparting a smooth surface

to the zesultant paipt-film: Jheantifoaming agent L&) contaiped inthe 5+ e ;
above amount is preferable from the viewpoint of preventing foams from

occurringiduring application- SF-' (163RCT 1001 The compasition for the
middle coat paint film (B') may be produced by the common procedure,

2 -angisgenetallyl used-as ja:0ne-package,systerm ane-sorpetimes as a

two-package system depending on the composition of the paint, and paint
(1stanage S-gnd application environment such as temperature and humidity.
The middle coat paint is generally cured by the action of air humidity

(moistureyatreom-temperature The middle wcoat pait is.generally used
in the form of solvent type paint. The amount of solvent is not particularly

d lnitedy andimay be 10 intberange of 1@ ko, 6Q%nnweight i 2009610y
weight of the middle coat paint (including the solvent).
(meth)acrylate and diethylaminopropyl {(meth)acrylate;
meth}acryiamide and derivatives therecof such as
{(meth)acrylamide, N-methyl (meth)acrylamide, methvlol
(meth)acrylamide and alkoxymethyl (meth)acrylamide;
epoxy-containing (meth)acrylates such as glycidyl
(meth)acrylate; and
(meth)acrylonitrile.
The monomers copolymerizable with the acrylic monomers
include:
aromatic vinyl monomers such as styrene,
g-methylstyrene, p-t-butylstyrene and vinvlitoluene;
aliphatic vinyl ester monomers such as vinyl propionate:
esters of unsaturated polycarboxylic acids such as
maleic anhydride, maleic acid, fumaric acid and itaconic acid,
and esters of unsaturated pelycarboxvlic acidderivatives such
as dimethyl maleate and diethyvl fumarate;

N-substitutedmaleimides such as N-phenylmaleimide; and
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In the second concrete form plywood, the first filler coat paint film (A")
gﬂﬂ@ tggg%d topcoat paint film (C') are colored to a sufficient level.
“Therefore, addition of a 15 pigment is not necessary for the paint for the
second middle coat paint film (B"); the paint is generally clear. In the case
where the first and third paint films are light-colored, a small amount of a
color pigment may be added to the middle coat paint for the second film.

20 Topceatipaintdila(&):The topcoat paintfile.(C') isfopned orethe
surface of the middle coat paint film (B") by application of a topcoat paint

followed byLuring Tbedopsgatpaint EOMPIISes @ GUFNG, ackylic sl on of
composition including a curing SF-1163PCT 101 hydroxyl-containing

cwaerylic resie(iamisocyanate curing agent (iii) and a color pigment (iv)
The composition for the topcoat paint film (C') may further contain an

organicrsolvent @s deseribed abovenwhieh 5 issgengrally used and-at-
least one of the anti-settling agent (xi), the leveling agent (xiii) and the

erartisfoaming agest iln-the secand canerete formplywoed, theitopeeats, and
paint film (C') made from the cured topcoat paint is excellent in 10

kragdhesior (peeh streagt) with theinidedle coakpaint filny (B, sustageate with
smoothness and form-release properties from hardened concrete.

o tAceordingly; ¢he secengreoncrete form plywoed reoated withothetepeoatan i e

paint film (C") allows for production of hardened concrete having high
wistitfacersploathpess withaut 1B any hardened concrete waste remaining
attached to the form
olefins such as ethvlene;
imeth)acrylic monomers such as {meth)acrylic acid,
methyl (meth)acrylate, ethyl (meth)acrylate, propyl
(meth)acrylate, isopropyl (meth)acrylate, butyl
{(meth)acrylate, iscbutyl (meth)acrylate, t-butyl
(methjacryvlate, hexyl (meth)acrylate, octyl {(meth)acrylate,
Z-ethylhexyl (meth)acrylate, stearyl (meth)acrylate,
Z-hydroxyethyl (meth)acrylate, 2-hydroxypropyli
(methjacrylate and ¢glycidyl acrvliate;
maleic acid esters such as diethyl maleate, dipropyl
maleate, dibutyl maleate, dihexyl maleate, dicctyl maleate and
Z-ethylhexyl maleate;
fumaric acld esters corresponding to the above maleic
aclid esters;
vinyl esters such as vinyl propionate, vinyl caprylate,

vinyl caproate and vinyl versatate;
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surface. Further, the form plywoods are unlikely to be damaged, and the
5 #OFM £3pbe reused many times, for example 10 or more times, preferably
15 or more times, and particularly pref Eably 20 or more times. Moreover,
the concrete form 20 plywood of the invention enables significant
reduction of disposal cost after use as compared with the usual coated
form plywoods. The curing hydroxyl-containing acrylic resin (i), the
isocyanate curing agent(iii)iang thercolos pignaent(iv) Sk-2363RCT 102 4,
contained in the topcoat paint are similar to those contained in the filler
1 tcoab paint fitm A" Yiand:-the fillex coat paintt The wompositionsfor the-id and
topcoat paint film (C') contains: the curing hydroxyl-containing acrylic
maésindi)dn an bahfouwnttsuch that the acrylic resin preferably constitutes
40 to 80% by weight, and more preferably 50 to 75% by weight of 100%
by weighy o thee, sofidsydthehthanitie solventofthe iegrnpaesitienzand
such that the acrylic resin (i) preferably constitutes 30 to 70% by weight,
zand.more pieferabhe40 da 65 Yo 10ty Weightefthe<imed tepcoat paint
film (C"); the isocyanate curing agent (iii) in an amount on the above basis
crsuchithatthereaction ratio [ (NCO) / (OH) | of the isocyanate group
(-NCO) in the isocyanate curing agent (iii) and the hydroxyl group (-OH)
in the Akpdie resimofi)as 4 5rthe dretically @quahampunt, dnd practically iron of
the range of 0.8/1.0 to 1.2/1.0; and the color pigment (iv) in an amount
twsuchithatcthe colovdpigment preferably constitutes 1 to 30% by weight,
and more
The epoxy resins for use zs epoxy emulsion in the

invention are not particularly limited, and known epoxy resins

are employable. Examples include glycidyl ether epoxy resins

such as bisphenol epoxy resins; glycidyl ester epoxy resins

such as glycidyl phthalate; glycidyl diamine epoxy resins such
as tetraglycidyldiaminodiphenylmethane; and cyclic .oxirane

epoxy resins such as

3, 4~epoxycyclohexylmethyl-3, 4~epoxycyclohexane carboxylate.
These epoxy resins may be used singly or in combination of two
or more kinds.

The urethane resins for use as urethane emulsion in the
invention are not particularly limited, and known urethane
resins are employable. Examples include curedurethane resins
cbtained by reaction between a first component being a polvol
and/or a polyamine and a second component being a

polylsocyanate that contains at least two isocyanate terminal
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preferably 5 to 20% by weight on the above basis, and further 20 in an
SEZ&_I‘EI?%?IP(&EJ. to 30 parts by weight per 100 parts by weight of the acrylic
resin (i) (solid content). The curing hydroxyl-containing acrylic resin (i)
contained in the above amount is pre &fable from the viewpoint of a
viscosity appropriate for application and handling, and SP-1163PCT 103
good weathering resistance. The color pigment (iv) being at 'last one of
gryelow iten xide;ditaniumeqxide, cyanine blue and carbon black that is
contained in the above amount is preferable from the viewpoint 5 of good

hidingTprepediesfor the plywoedstirface L Ee isocyanate suring agent fiik
contained in the above amount is preferable from the viewpoint of good

pcpapatifiine properies suchvas water-ang alkalrasistences Whemthe polyol .
composition for the topcoat paint film (C' 10 contains the anti-settling

Tragent(xi) s theyant-feaming ageat Txii) , the leveling agent {ifhand the Mp1I
like according to need, the amounts thereof are, for example: 0.5 to 6

(npatrts iy weight:for: theidnt-setiingragent &) per 100 pastsdryeweight of
the acrylic resin (i) (solid 15 content); 0 . 2 to i .0 part by weight for the

didntifoaming @gent XifMper 106 parte by weight of the acrdiczesin (i) These
(solid content); and 0.05 to S. 0 parts by weight for the leveling agent (xiii)
mz20 per 166G partshylweight afthecmethane resin{i) {salid-eontent). kinds .

The above-described aguecus emulsions may be used singly
or in combination of fwo or more kinds.

The aqueous emulsion preferably contains the solids at
30 to 50% by weight, in which case stable properties can be
obtained.

Commercially available agueous emulsions include
Boncoat EC-100 (agueous acrylic emulsion, manufactured by
DRAINIPPCN INK AND CHEMICALS, INCORPORATED) and KR Bond F-29
(agqueous vinyl acetate emulsion, manufactured by Koyo Sangyo,

Co., Ltd.).

Isocyanate curing agent (iii)

The agueous emulsion composition {(a’2) may be used as
a one-package paint containing the extender pigment (1i), and
may further contain the isocyanate curing agent (1iii). The
isocyanate curing agent (iii) is similar to that contained in
the filler coat paint film {A'1l) and the solvent type curing

acrylic resin composition (a'"l).
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The anti settling agent (xi) contained in the above amount is preferable
s Firemgheviewpoint of effectively preventing the pigment from settling.
SF-1163PCT 104 The anti-foaming %gjent (xii) contained in the above
amount is preferable from the viewpoint of preventing foams from
occurring in the film surface. The leveling agent (xiii) contained in the
above amount 5 is preferable from the viewpoint of imparting a smooth
surfadegodhelresutant paint filmh Fhe sompasiion (topcoatypaintor [1ii)
agent) for the topcoat paint film (C") may be produced by the common
a lprocedure,land iy gdreralysused@s aroné-packagesystemiarar i lm (A7 2)
two-package 10 system depending on the curing agent used. The topcoat
wipairg is curablerattroonrtempératites deperdinglon theckindrof the guciag o
hydroxyl-containing acrylic resin (i) or the like. Stoving at 50 to 70C
thgerhsits™ yedaction-afithe @ryiagitime. Thie) topesatpaintisigenarally s ve
used in the form of solvent type paint. The amount of solvent is not
hyparticatarlydintited, ‘and rhay belinthe rangeipf 2 fo 40960y weightined as
100, by weight of the topcoat paint (including the solvent). As described in
theetailisereinabovies e seeondconcete 201 formeplywood accorling4eding
the present invention is composed of a concrete form plywood having a
Tostiffate toatedtwitha The dikstdilm widreincaprefefréd embodiment stmade t
from the acrylic urethane resin filler coat paint containing much extender
Tipmmentand which smoothes the plywood surface;

The extender pigment (ii) and optional color pigment (iv)
are similar to those contained in the filler cocat paint film
(A"1) and the solvent type curing acrylic resin composition
(2”17 .

The composition for the filler coat paint film (A'2}
preferably centains the resin in agueous emulsion form in an

amount such that the resin preferably constitutes 10 to 40

o

by welght, more preferably 15 te 30% by welght, andparticularly
preferably 20 to 25% by weight of 100% by weight of the solids
other than the solvent water of the aguecus emulsion
composition (a’2); and such that the resin preferably
constitutes 10 to 40% by welght, more preferably 15 to 30% by
welght, and particularly preferably 20 to 25% by weight of the
cured filler coat paint £film (A72).

The filler coat paint film {(AR'2) composition preferably

contalns the extender pigment (ii) in an amount such that the
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Sr-1163PCT 105 the second film which is produced by applying the
5 pnPistdke-6uring urethane resin paint to form an middle coat paint film that
improves crack resistance of the congrete form plywood; and 5 the third
film which is formed on the middle coat paint film by applying the acrylic
urethane resin paint that contains the color pigment and which permits
easy release of the form plywood after concrete placement. Process for
exmandfactotingsecond €oacreté formplywioodt 26 1athe preeess fotveicht,
manufacturing the second concrete form plywood according to the
anpresent invenfienathiey above«destctibed paintsifar the filszy (A (B2Yand of
(C'") are applied to a surface of the substrate and cured to form the paint
thiilmsirethearnder dfi(Substrate/paint film (AY)/paintdb film (B' kfpaintfitarts
(C") Preferred embodiments are presented below. (1) Application of the
byfitericodt paint Iorthesfirstfibw Foifillrand Smooth:the Unevennessafthent )
plywood surface, the application of the filler coat paint for the first film 20
usimbolvestaiecommyerfor comveyingrthe form plywood, and a thin
steel-plate knife coater that is arranged perpendicularly (orthogonally) to
the traveling dirgetiortef therplywoogieint gehetal, daeiapplication usingd in
knife coater often results in insufficient filling of the vessels with the filler
eXceatSFE ¥ 63RCTE 106epaint tand gbod=smoothness casmmoy beobtaineding
Thus, the
agent (iii) is consumedbywater in the agueous emulsion (paint)

(a”"2). The amount of the isocyanate curing agent (iii) is
generally in the range of 10 to 40 parts by weight per 100 parts
by welght of the resin (solid content) used as the agqueous
emulsion.

The amount of the color pigment (iv), which is opticnal,
is generally in the range of 10 to 70 parts by welght per 100
parts by welght of the resin (solid content) used as the agqueous
emulsion.

When the composition for the filler coat paint film (A’ 2)
contains the resin as the agqueous emulsion in the above amount
{in terms of solid), sufficient pigment bonding strength and
fTlowability can be achieved. When the composition contains
the color pigment (1i) in the above amount, it exhibits
sufficient filling properties for the wooden surface vessels
toprovideasmocthpaintflimsurfaca,andhésgoodflowability

to permit excellent application properties.
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knife-coater application will generally and desirably be repeated 2 or 3
= fimeszuging the same filler coat paint such that 80 to 150 g in total of the
paint (uncured) will be applied 5 per are meter. (2) Application of the
middle coat paint for the second film The application of the middle coat
paint for the second film involves, for example, a roll coater and is
preferably performed 1 to 3 times using the same middle coat paint such
10 that' 26 to:80 geinaotalcofthe paint(uhcuted) witlhe: applied :persguare;ve
meter. (3) Application of the topcoat paint for the third film The application
angf the topcgatgpaintfol ¢he third filne imvelves; forexdmple;a-roll:coatere =1 on
and is preferably 15 performed 1 or 2 times using the same topcoat paint
tosudhethat-20 e 96 ¢l totdl) of therpaint(bacured) willdgeapplied:perr 1, and
square meter. (4) Drying process Room temperature drying is generally
gemployéd o dasthe: 20dilercdatpaintifor thesfirst film; amiddie: eoat-daint
for the second film and topcoat paint for the third film. Depending on the
r iggredienticompositiehraat thve tike, forced: dayingmmay beoperfermed at £ rom
elevated temperatures of 60 to 80C. In the case of the room temperature
thryingetieodying SFETEB3RGTA0Z thimeferithedisst film prior to the
application of the second fi'm is in the range of 1 to 3 hours, and that for
the second film belbrédhe apphdationiof thefthimd filRY i in the range of 0

to 3 hours.
The middle coat paint film (B’ ) is formed on the surface

of the filler coat paint film (A’) by application of an middle
cocat paint followed by curing. Themiddle coat paint comprises
a moisture curing uréthane resin composition including the
aforementioned moisture curing urethane resin (vi), curing
catalyst (viii) and moisture absorbent (vii).

The composition for the middle coat paint film (B') may
further contain an organic solvent as described above, which
is generally used, and at least one of the leveling agent (xiii)
and the anti-foaming agent {xii).

The middlie coat paint film (B’) ig formed by aprlication
of the middle coat paint containing the meisture curing
urethane resin composition, and imparts excellent crack
resistance to the concrete form plvywood.

Furthermore, excellent ply adhesion (bending
properties) is achleved between the filler coat paint film

{layer) (A"} and the middle coat paint film (layer} (B’) and

(]
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5 That is, the second film may be overcoated with the third film after the-
s isecppddilm has been sufficiently dried for about 3 hours or immediately
after the second film has been applie(il9 6(the drying time for the second film
is 0 hours) and is in an uncured state (wet-on-wet process). 10 After the
third film has been formed, the coated form plywoods must be dried for at
least S hours before stack storage or transportation to prevent sticking of
beawetpaint fitms. dEffectseftthesinvenfidn T e secand concrefedotie topcoat
plywood is highly resistant to 15 cracks and can be released easily from
vahardefiedrcancrete. Coatingtonre fimenwith:the sopeaat-paintaemposiion for
permits the plywood to be reused many times (for example, 10 or more
exanes)in conereteqpiacements mare ¢fartwlice/thesnumberafe reusing , and
times of the conventional coated form plywoods; 20 therefore good
payorkabilinr amd mcehemid éfficiehcy candesachieved. Arcardinghy the he
invention allows for reduction of concrete forms used in construction site,
ccgfficiehebditding rofvavstrdctare having asbeautiful appearanse sdnchificant
resource saving. SF-1163PCT 108 The high reusability of the second
r egbiereterforin gplywoosd: lenalslesz50% oumere {relative te the cohventionah 2 1
level) reduction of disposal cost of form plywoods that are cracked during
cogoneretécworkantvaretto.be junked. Moreover, the use 5 of the concrete
form plywoods of the invention provides great effects of forest resource
Mecghsensationrand effectives utilizatiohn  (vi)

In the second concrete form plywood, the moisture curing
urethane resin (prepolymer} (vi) may be one as described
hereinabove. Fecr example, the moisture curing urethans resin
may be obtained by reacting a glvcel {(polyol) with excess of
the isocyanate curing agent (iii), for example diisccyanate,
such that a free isocyanaio group constitutes the molecule end.
(Polvyol)

The polycls are as described hereinabove.

(Isocyanate curing agent {iii))

In the second concrete form plywood, the polyol and the
polyisocyanate are reacted in amounts such that a moisture
curing isocyanate-terminated urethane polymer will result.
That is, they are reacted such that the isocvanate groups will
exceed in number the hydroxvl groups ({(=NCC)>{-0H}). This
moisture curing urethane resin (urethane prepolymer) {(vi)

generally has a ratioc [(-NCO)/(-OCH)] of more than 1, and
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EXAMPLES 10 The present invention will be hereinafter described in
S@_@%tgggstlail by Examples, but it should be construed that the invention

is in ' no way limited to those Examples. Table 1 sets forth the composition

and properties of the ingredients used in Examples.v CIxo;v+vivrv

rommuH8Rarom.vm mSx(H33mMUNMUHC~IVVNV~~

}CC~"m7roNLHOOvV o xmH E'zH310 ~H44 o™ .0- (00cC
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el Ly ad:C GV £y N yHe Q8 Xy ik¥ 836 510051 8l0U O O WV, ry

~'vc(u 70>1loaHu~m
equivalent of the hydroxyl group in the polyol. In view of

negative results such as slow curing and increased foams during
moisture curing, the reaction takes place such that the
[ (=NCO) /{-0H} ] ratio is up to 10.0, and preferably up to 8.0.

For example, this ratio can be achieved by reacting a
hydroxylwcontainingmonomercxrprepolymer(e.g.,polyethylene
glycol, polymethylene glycol, polybutylene glycol or a
derivative thereof} with the isocyanate curing agent (iii)
le.g., tolylene diisocyanate or a prepolymer thereof) in a
ratio in which the isocyanate groups exceed the hydroxyl
groups.

The polymerization temperature-and time in production
of the moisture curing urethane resin (urethane prepolymer}
(vi) are not particularly limited. For example, it is
zppropriate that the polyol and the polyisocyanate are mixed
together in a stream of nitrogen gas and the mixture is reacted
at 60 to 100°C for 2 to 8 hours. 1In the reaction, an
organometallic salt-based urethane catalyst such as
dibutylitin dilaurate may be added in an appropriate amount and

at an appropriate stage ag needed.

gs

The moisture absorbent {(vii) removes the water content

of the middle coat paint, and thereby prevents gelation of the
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paint.

In the second concrete form plywood, the composition for
the middle coat paint film (B’') preferably contains the
anti-foaming agent (xii) in view of smoothness of the resultant
paint film, and prevention of foams on the f£ilm surface by
bubbles caught in the paint during application.

The compositicn for the middle coat paint film (B7)
preferably containg:

the molisture curing urethane resin (vi) in an amount such
that the urethane resin [(vi) (sclid content, namely,
nonvolatile content other than the solvent) constitutes 30 to
99% by weight, and more preferably 40 to 98% by weight of 100%
by weight of the sclid ingredients other than the volatile
solvent in the composition (B');

the curing catalyst (viii) in an amount of 0.05 £o 5 parts
by weight, and more preferably 0.1 to 2 parts by weight per
100 parts by weight of the urethane resin (vi) (solid content);
and

the moisture absorbent {(vii) in an amcount of 1.0 to 40
parts by weight, and more preferably 1.0 to 5 parts by weight
per 100 parts by weight of the urethane resin (vi) (solid

content) .

The molsture curing urethane resin /vi) contained in the
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alp Caai UHtHAH ¢ Nd&E~aNvO N i IN 2 Mibp D@ rlate for application
and handling, and the resultant concrete form plywood shows
excellient crack resistance.

The curing catalyst (viiil) contained in the above amount
provides a drying time and working life appropriate for the
application work.

The moisture absorbent (vii) contained in the above
amount provides effective prevention of air moisture
infiuence.

When the composition for the middle coat paint film (B’)
contains the leveling agent (x1ii) and the anti-foaming agent
{(x11) according to need, the amounts thereof are, for example:

0.05to 5.0 parts by welght for the leveling agent (xiii)
per 100 parts by weight of the urethane resin (vi) (solid
content); and

.02 to 2.0 parts by welght for the anti-foaming agent
{(xii) per 100 parts by weight of the urethane resin (vi) (solid
content) .

The leveling agent (xiil) contained in the above amount
is preferable from the viewpoint of imparting a smooth surface
to the resultant paint f£ilm.

The anti-foaming agent {xii) contained in the above

amount 1s preferable from the viewpoint of preventing foams

from occurring during application.
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be produced by the common procedure, and is generally used as

& one-package system and sometimes zs a two-package system

depending on the compositicn of the paint, and paint storage

~and application environment such as temperature and humidity.

The middle coat paint is generally cured by the action
of alr numidity (moisture) at room temperature. The middle
coat paint is generally used in the formof sclvent type paint.
The amount of solvent is not particularly limited, and may be
in the range of 10 to 60% by weight in 100% by weight of the
middle coat paint {including the sclvent).

In the second concrete form plywood, the first filler
coat paint film (A’) and the third topcoat paint film (C’') are
colored to a sufficient level. Therefore, addition of &
pigment is not necessary for the paint for the second middle
ccat paint film (B’); the paint is generally clear. In the
case where the first and third paint films are light-colored,
a small amount ¢f a2 color pigment may be added to the middle
coat paint for the second film.

Topcoat paint film (C7)

The topcoat paint £film (C") is formed on the surface of
the middle coat paint f£ilm (B') by applicaticn of a topcoat
paint followed by curing. The topcoat paint comprises a curing

acrylic resin compositicn including a curing
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r-t0~al~~SW(HUO<Q OcnOwx zSF-1163PCT 111 [Example (I)
g piFirst epnerete form plywood) [Preparation of paint composition) Filler

coat first-film paints A to C shown in ‘Ez%ples 3 to 5, middle coat

second-film paints A and B shown in Tables 5 6 and 7, and topcoat

third-film clear paints A to G shown in Tables 8 to 14 were prepared.

Reuse test (otherwise referred to as concrete placement test,
hvidrm=releaseitest of the likerdépending on the testing object)zarck-2ASteshn g

were preformed as follows. 10 (Reuse test procedure) A plurality of test
agpieted 15icm dory and 30@m widewere cutfrom each of coated test

plates, and they were built into a bottomed wooden box 15 cm in length,

15 cnTirewidthiand 1301 em fodepthen whichahée coatedtsurfdces @f themay

test pieces 15 faced inward. Into the wooden box was poured
Tupeddyrmixet-éoncrate coomsistingseficement asant: and graveldb @avolumiel ch

ratio of 1 : 3: 6 (cement: sand: gravel) plus water in a volume ratio of
15100181120 {oenepthsand+giavel ;: Avaten The torcrets was: 20 lallowed ent

to harden for 4 days. Thereafter, the hardened concrete was removed
{>from theewodden box, andttie insidelsurfacds ofi theawbodéio Boxweregent

washed with running water and dried.
{xidi}. .

In the second concrete form plywood, the topcoat paint
film (C') made from the cured topcoat paint is excellent in
adhesion (peel strength) with the middle coat paint film (B’),
surface smoothness and form-release properties from hardened
concrete. Accordingly, the second concrete form plywcod
coated with the topcoat paint £iim (C’) allows for production
of hardened concrete having high surface smoothness without
any hardened concrete waste remaining attached to the form
surface. Further, the formplywoods are unlikely to be damaged,
and the form can be reused many times, for example 10 or more
times, preferably 15 or more times, and particularly
preferably 20 or more times. Moreover, the concrete form
plywocod of the invention enables significant reduction of
disposal cost after use as compared with the usual coated form
plywoods.

The curing hydroxyl-containing acrylic resin (i), the

isocyanate curing agent (i1i1) and the color pigment {iv)



After the inside surfaces of the wooden box had been dried, SF-1163PCT
5+142 stpiar ready-mixed concrete was poured and allowed to harden for
4 days. Thereafter, the hardened congrgte was removed from the wooden
box, and the inside surfaces of the wooden box were 5 washed with
running water and dried. The cycle consisting of: pouring ready-mixed
concrete into the wooden box; hardening the concrete; removing the
cogoncretewashing the eoated sarfaces oktheiwdoden box;land=drying dheed
wooden box; was repeated ten times (10 cycles) , and 10 the coated
insiifacdsiwers observarktordhdcklthe (Goncretedvaste Df limerwasht paint.
attached to the coated surfaces. The term "lime wash" means a cement
paste Wiichcisobtdined by kneading cement withviaterland Whichois poons
in strength but is very fine grained. The lime wash is mainly used to repair
cracks fretilejoints) 15 EHbHiHaf faces antrensily attathesdo the farmin an
surface when the form is released from concrete. (JAS test) Table 2
angelow set§ forth proceduresof bldhe epsile test sepédteddugh ahtdows 40
temperature test and alkali resistance 20 test specified in Japanese
COA§HculRirar Stehdard$ b Concrels 6ra7 plywinods, No BbardSurfaderht of

Quality". osm Coovo CAHOCC HHrJH+awaOHaCoanoF m
100% by weight of the solids other than the solvent of the

composition; and such that the acrylic resin (i) preferably
constitutes 30 to 70% by welght, and more preferably 40 to 65%
by weilght of the cured topcoat paint film (C7);

the lsocyanate curing agent (iii) in an amount on the
above basis such that the reaction ratio [(NCO)/(0OH)] of the
isocyanate group (-NCO} in the isocyanate curing agent (iii)
and the hydroxyl group (-CH) in the acrylic resin (i) is
theoretically egual amount, and practically in the range of
¢G.8/1.0 to 1.2/1.0; and

the color pigment {(iv) in an amount such that the color
pigment preferably constitutes 1 to 30% by weight, and more
preferably 5 te 20% by weight on the above basis, and further
in an amount of 1 to 30 parts by welght per 100 parts by weight
of the acrylic resin (i) (solid content).

The curing hydroxyl—containing acrylic resin (1)
contained in the above amount is preferable from the viewpoint

of a viscosity appropriate for application and handling, and



o

15

20

M9CtCOCEH Hoohx-u H Cuoaca. Oma) W+iAa)bA-Na OH
sTrIQ8IGICNvOCa)HHf6ANN H aUGa)U aa)NCWH\CQR
NNC)tto.Cirl4) UV) OOH --H{HiHr'Cayma(D-PC)76 CCO
tm .rtl(@aru4d-i-~-~CCUL.AZSCmU4J OQra)30UUOU
NNOO,-rfNopa-HJJCap3HNC4) rmr, HHHH ~441UnUU)aC

mma)O+)NaJ y-HOOOCtAS'CGO Ca)C
good weathering resistance.

The color pigment (iv) being at least one of yellow iron
oxlide, titanium oxide, cyaznine blue and carbon black that is
contalned in the above amount is preferable from the viewpoint
of good hiding properties for the plywood surface.

The isccyanate curing agent (1ii) contained in the above
amount 1is preferzkle from the viewpoint of good paint f£ilm
properties such as water and alkali resistance,

When the composition for the topcoat paint film (C7)
contains the anti-settling agent (xi), the anti-foaming agent
(xii), the leveling agent {xili) and the like according to need,
the amounts thereof zre, for sexanple:

0.5 to & parts byxweight for the anti-settling agent (xi)
per 100 parts by weight of the acrylic resin (i) (solid
content)

0.2tcl.0part bywelght for the anti~-foaming agent (xii)
per 100 parts by welight of the acryliic resin (i) (sclid
content); and

0.05to 5.0 parts by weilght for the leveling agent (xiii)
per 100 parts by welght ¢f the urethans resin {(vi) (solid
content) .

The anti-settling agent (xi) contalned in the above
amount 1s preferable from the viewpoint of effectively

preventing the pigment from settling.
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amount is preferable from the viewpoint of preventing foams
from occurring in the film surface.

The leveling agent (xiii) contained_in The above amount
is preferable from the viewpolnt of imparting a smooth surface
To The resultant paint £ilm.

The composition {(topccalt paint or agent) for the topcoat
paint £ilm (C') may be produced by the common procedure, and
is generally used as a cne-package system or a two-package
system depending on the curing agent used.

The topccat paint is curable at room temperature
depending on the kind of the curing hydroxyl-containing
acrylic resin (1) or the like. Stoving at 50 to 70°C permits
reduction of the drying time. The topcoat paint is generally
used in the form of sclvent type paint. The amount of sclvent
ls not particularly limited, and may be in the range of 2 to
40% by welght in 100% by weight of the topcoat paint (including
the sclvent).

As described in detail hereinabove, the second concrete
form plywood according to the present invention is composed
of & concrete Zorm plywood having a surface coated with:

the first film which in a preferred embodiment is made

from the acrylic urethane resin filler coat paint containing

much extender pigment and which smoothes the plywood surface;
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A~ UFNempgthOdo i igiovdgich 1s produced by applying the
moisture curing urethane resgin paint te form an middle coat
paint film that improves crack resistance of the concrete form
plywood; and

the third film which is formed on the middle coat paint

filmby applying the acryvlicurethane resinpaint that contains
the color pigment and which permits easy release of the form

plywood after concrete placement.

Process for manufacturing second concrete form plywood

In the process formanufacturing the second concrete form
plywood according fto the present invention, the
above-described paints for the fiims (A7), (B') and (C') are
applied to a surface of the substrate and cured to form the
paint films in the corder of (substrate/paint film {(A")/paint
film (B')/paint film (C7)).

Preferred sembodiments are presented below.

(1) Application of the filler coat paint for the first film

To £1l1 and smooth the unevenness of the plywood surface,
the application cof the filler coat paint for the first film
involves a conveyer for conveying the form plywood, and a2 thin
steel-plate knife coater that is arranged perpendicularly
{orthogonally} to the traveling direction of the plywood. 1In
general, cne appilication using a knife coater cften results

in insufficient filling of the vessels with the filler coat
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per sguare metey.

{2) Application of the middle coat paint for the second film

The application of the middle coat paint for the second
film involves, for example, a roll coater and is preferably
performed 1 to 3 times using the same middle coat paint such
that 20 te 20 ¢ in total of the paint {uncured) will be applied
per sdquare meter.

(3} Application of the topcoat paint for the third film

The application of the topcoat paint for the third film
invelves, for example, a roll coater and is preferably
performed 1 or 2 times using the same topcoat paint such that
20 to 20 ¢ in total of the paint (uncured) will be applied per

sguare meter.

{4} Drving process

Room temperature drying 1s generally employed to dry the
filler ccat paint for the first film, middle coat paint for
The second film and topcoazit paint for the third film.
Depending on the ingredient composition and the like, forced

rying may be performed at elevated temperatures of 60 to 80°C.

In the case of the room temperature drving, the drying
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time for the first filmprior Lo the application of the second
Tilm is in the range of 1 to 3 hours, and that for the second
film before the application of the third film is in the range
of 0 to 3 hours.

That is, the second filmmay be overcoated with the third
filmafter the second filmhasbeen sufficiently dried for about
3 hours or immediately affer the second film has been applied
(the drying time for the second film is 0 hours) and is in an
uncured stats (wel-on-welt proceass) .

After the third film has been formed, the coated form
plywoods must be dried for at least 5 hours before stack storage

or transpoertaticn to prevent sticking of wet paint films.

Effects of the invention

The second concrete form plywood is highly resistant to
cracks and can be released saslly from hardened concrete.
Coating one time with the topcoat paint composition permits
the plywood to be reusad many times (for example, 10 or more
Times) in concrete placement, more than twice the number of
reusing times of the conventional coated form plywoods;
therefore good workability and economic efficiency can be
achieved. Accordingly, the invention allows for reduction of
concrete forms used in construction site, efficient builiding
of a structure having a beautlful appearance, and rescurce

saving.
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reducticn of disposal cost of form plyweoods that are cracked
during concrete work and are to be junked. Moreover, the use
¢of the concrete form plywoods of the invention prevides great

erfects of forest resource conservation and effective

utilization.

EXAMPLES
The present invention will be hereinafter described in
greater detail by Examples, but it should be construed that
the invention is in né way limited to those Examples.

Table 1 sets forth the composition and properties of the

ingredients used in Examples.



“aLd

tTo~00ICIvoo~CO "~-f)mPOlolm'atOoti N~ NmxSIN
IN(G-7NmxIvl(~N"7~l0IN,z110N 145--m".7~rUlzHVEHmMH
~lUZHVH toOO. Hrrax00azW~'04J0X10(HilxopH(of"

rt01 To0101 Hia) Oi+ NvivP,y ~mo~v0Q., m;~'4lo .u3>oio 0
>WHHIi"4>00C> flyNvt~~I'Hb~[rOA"~1ONU-LINNtO -1 0Ot

U~~rmNUUdaU~muio~IHGP.,Ou"~H quu"~H.HOur NN

60T

S
00T OPTXO UNTURYTYL , . - oval
™~.Q " "YHSTYY OAONVS WUWHIHSI 097do HNOVd L
— DOM STEL *GLT 0D DTV MOJAIN SW DTYL
~.~1 c 00T 2leucqIed UnToTED MM OOADOM WHMNAd OLLIN G0F~5N
< 00T PPTRO UOIT MOTTRA HE TV OTH~TT XOUYE
o O . _ ‘ IMIHSNGW OADOM NYLIL ]
— W . 21BUBADOST TP ‘paT rop ‘
oL _ 00T suryjsuTAusydTq sueyjsIf IsAey OWol TWNG QC-AbY WINAINAS
S Eqn . 212UBADOSTTP “ALT TT0D AdISNANT N
Q@ °ON oot sueyjewtiusydrg ANVHIZNNATOd NOddIN 00 ¢l FIMHOTTTIN
.
T swApodsad TANT 0D RMISNANT
T £ =a3easoe TAyalm G/ o
o+ = : e3eULADOE TP SUSTATOL | ENVHAEMNATOd NOJAIN GL7T HLTHONOD
oo 23e19De UOTIINTOS CINT
o) @ﬁzﬁ?oﬁmagm 0g UTSOIT sueylaIn ‘o i = . 0G-LEW FALSITO IW
m E\Nuwm ‘susTAx ‘eusnyof BUTIND SINISTOH STYDIWHHD YOGHEVYL TNSLIK
=0 W aqelE0R uoTanTos T
T H Dadzoyzau-¢ 05 uTsal SurUILIn - 0G-G6W YALSHIO IH
O =473 ‘susidx ‘susniol Butinn 2inasiop ST THEHD WAL NS IIA
oS Uo TSNS e 4. i -
o > {I338M) 0p oqe1s0e TAuta snosnby P31 on ‘ohbues ohoy 67~d puod 9
L .
= T renem - Uo TS Tnuo QILVHOSNODNT  “STYDIWAHD o ApODIHO
S22 ﬁ : 0s ortdine snosnby ANV MNI NOddTINTIVA 00L=2d 3 |
el . L T -
. - I . SEGERAET }
O \H; _W susTdy g9 UOTANOS Uis2X oTTA10v TEOTHEUD TS ToM_5%E110 . I0E-0avY
= Y, SuCysy P33Tt ron
& -
~.mwuﬁ.ﬂ0mﬂ TAYasw ‘susnio] 09 UOTANTOS UTSBT DTTAINY TesTWSYD UTYSTON-2%EIUC LLOL-0dY
A~ T hﬂ uTssI
+ U3 00T zawdtodon eielsoE Auedwoy TeD TWSYD MO BUL asvA HLITANIA
>+ < TAUTA /2RTIOTUS TAUTA
M=zgeiene TAangost ] . PO -
oD S f¥3= 1hyzeuw ‘susnjog 0L UOTANTOS UYSOT DTTAIOY ‘rop TeoTmeyp Tyoesy | ool E80E QIOUWLIE
iy A. IUSATOS (83#1) 3u=3uon Justpeidur I2IN3DEINUEN BUWERN IONPOY 4
Q1 ! STIIRTCAUCH i , P podd
nNot— e — e
Coz (1sTT juetpsibul) T o[qRL

1odeoli-ds




Qa UU!lloo(oiototoo,000~H I[k4 OO0 vUO QO.n N >'0~nO
OONMHHXHUOTrliw.mal~+N OEIImpc~I0Qipd UUWO

UHHOCow'oH.Q ZIPHO CIUU>EDO0.HOOIMm2 C4'r-iHC)
QoxHxPOiv-owaHMHzzOwrt wiHI Il wP H.HN41 -l woo.HN

rHIONI1j041

000 “0g 95 GL 2UsTAY 59 10€-04Y
000°'1E 6 g suolsy TAIngosT TAyIsw ‘susnTol 09 T0T-0dY
o @3e380® TAINQOST
00%"¥% Sy 00T ‘suoney TAyls TAylsu ‘eusnTol 0L d0L-E£80¢ JIOIVLIH
(s3]} {3u=s3uco
(M) 3UbTem aeTnosTow | sInyersdus) pTTOS) Amuav
sbetone_1ubTaM UOTATSURIA snpen JUSATOS USTANTI(] JUBIUOD
SFeTH TARCIPAY BT1os
sutrsea oTr1AI0e Jo sorjisdolg STORY 2U3 UT (4) S2330N
0ot SUTWE PITITPOW ‘P31 oxdy-ueg WTIS9 IWO-0
PIT oD )
PAPWIOIOUNIO TAYYsWTT 5 -
00T 3 Foua TAYJSWTI, sueieI) TeAeg OWO]TWNG d0 HATLTIAAY
] UCTINTOS
QUEBINGOST ‘ousTi
T INgosT TAK Ay suexoTTsATodoweb 10 STW=Y) MAd mwmaxwm
uryzezedost : HetanhTes
U £E suexocTtsAtodousbip GHuEyD Axd 880-1Ad
5 00T suexoTTsATodTAyaswuTg | voryexodrod DUTUIOD MO( LG 00
aus Tk r "PAT ‘oD ohboy . O Ay
1A% L UoT3InTos ursex ol [AIov uyebey TUsnA egsTteoky LT ON NSTIMOTA
i . 1. EBo o
CHERN UDTINToS UIsaI OTTA P oD © € - el ;
TAK LL viny 521 DTTAIODY nyebey Tysna eystecdy 00E-DY NHETMOTH
00T POTTTS pejesdl eoejyang | "dlil ‘00 TIS0ddY NOddiN 00z TTSOdEY
sus TAY 0z Xem ausTAUYISATOg STYDIWAHD OICHNASNY 0Z-002F NOTIYASTIA
. NOTINIOIHOD
0ot o uoqIed VAT —
A £ 4 TYOIIWEHD THSTENSLIKW O0T-¥H
AUsATOS {¢amMm} QUa3UOD i 16
t BTTIRTOAUCH Huwpsibul A=dngowInuep SweN JoNpoId
(psnutiuod) T aTgel
01t

LodeeTi-45




10

20

>1C)41romliIx: . A'1CO 2ovlylolio~N-HoH U.UCHHmaczHN
C.oOONVHwaQ>00vzOOO O0>141 laxluJoffaa.HNW>1
SPxWegBEm mP4-, HUINOO p 41QUUo.oNbaNOH~:+ C)C)
4CdiCdUd:CUNCNUNC)NOIQOI'NVUUHUUO HCIOH
+HOR)-H-HO)NxQUUCdImHO-awOHRIH-UHU-HW-HU
oUUO0..4-1.RI CYS-I'MMO01>H"GAIH.r~0..1r~ON41 QCNU

2U0 3 w. HOro--NHorimOro,-1brcCJ. U rHHHHH-r'I~OO0
[%fﬁqﬁ%ﬁlﬁ C§%%ﬁ5t concrete form plywood) ]

{Preparation of paint compesition]

rry

iller coat first-film paints A to C shown in Tables 3
to 5, middle coat second-film paints A and B shown in Tables
& and 7, and topcecat third-£film clear paints & to G shown in
Tables & to 14 were prepared.

Reuse test (otherwise referred to as concrete placement
test, form-release test or the like depending cn the testing
object) and JAS test were preformed as follows.

(Reuse test procedure)

Aplurality of test pieces 15 cm long and 30 cm wide were
cut from each of coated test plates, and they were built into
a bottomed wooden box 15 cm in length, 15 cm in width and 30
cm in depth in which the coated surfaces of the test pieces
faced inward.

Into the wooden box was poured ready-mixed concrete
consisting of cement, sand and gravel in a volume ratic of 1:3:6
{cement:sand:gravel) plus water in a volume ratic of
10/0.8-1.0 (cement+sand+gravel)/water). The concrete was
allowed to harden for 4 days.

Thereafter, the hardened concrete was removed from the
wooden box, and the inside surfaces of the wooden box were
washed with running water and dried.

After the inside surfaces of the wooden box had been dried,
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similar ready-mized concrete was poured and allowed to harden
for 4 days.

Thereafter, the hardened concrete was removed from the
wooden box, and the inside surfaces of the wooden box were

washed with running water and dried.

¥

The cycle consisting of: pouring ready-mixed concrete
intc the wooden box; hardening the concrete; removing the
concrete; washing the coated_surfaces of the wooden box; and
drying the wooden box; was repeated ten times (10 cycles), and
the coated surfaces were observed to check the concrete waste
or lime wash attached to the coated surfaces. The term “lime
wash” means a cement paste which is obtained by kneading cement
withwater and which is peor in strength but is very fine grained.
The lime wash is mainly used to repair cracks in tile joints
and mortar faces and easily attaches to the form surface when
the form 1s released from concrete.

(JAS test)

Table Z below sets forth procedures of plane tensile test,
repeated high and low temperature test and alkali resistance
test specified in Japanese Agricultural Standards on Concrete

form plywoods, “4. Board Surface Quality”.
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In the test examples below, those that resulted in good form-release
properties (Test Examples 1-6, 1-7 and 1-10) 5 correspond to preferred

- examples of the present invention. The other test examples are Reference
Example (Test Example I-5) and Comparative Examples (Test Examples
[-1to 1-4,1-8 and 1-9). [Test Example I-1) 10 (Preparation of concrete
form plywood) The filler coat paint A for the first film, comprising the

sufficiently mixed princ pal ingredientsfand curing agent jshown in the
above a¢le, was-applied to a concrete form plywood three times every
. . L} s
hour at/rqom tey ature (25C) using:a knife Ib-coater, so that
approximgtely 50°g-0f the paint (uncured) was=applied per square meter.
The fillef;, coat pa \ was dried for orj& hour| Thireafter, the middle coat
paint Alfor the second film, comprisingdhe principallingredients and
curing 1gentshcwn 20 in the above table, wasjapplied two times
consecutively lat rgom temperature usifgj a ro|l coater, sq that
approx r%atelyﬁangmﬁ the paint (uncur%)%a&za.pp%ied%er square meter.
The codted:Form plywdod was dried at|Ffooih temperatyre for 48 hours.
Thus, a concrete form plywood was prepared, SF{1163PCT 123 (Testing)
The concrete form:plywood was tested by the reuseitest| and the JAS
test. The results|are shown in Tables 15 and 16, 5 [Test Example 1-2]
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(Preparation of concrete form plywood) A concrete form plywood was
prepared in the same manner as in Test Example I-1, except that the filler
coat first-film paint A and the middle coat second-film paint A were
applied 10 so that approximately 90 g each of the paints were applied per
square meter. (Testing) The concrete form plywood was tested by the
reuse test and the JAS test. 15 The results are shown in Tables 15 and

16. [Test
form plyw,
except thé

coat pal

nt
was applied
A was rep
approximately| 90 ¢ ¢
meter. (4
and the 3/

<L
Example’l
plywood v

EXa;

at thed|lier
B, wh|chawas applied so that approximately 90 g of the paint
are meter, and that the middle coat second-film paint

laced with the middle coat paint B, which was applied so that

w3

pensqu

mple [-3]
ood was!pr

e

—

nY

FL(Preparation of concrete form plywood) A concrete

ared in the same manner as in Test Example 1-1,
first-film 20 paint A was replaced with the filler

~+

2sting)
\S. test:
4 (pr

vas pPre

ar
Al

-9 'g)r% —

2l

f the paint was applied per square SF-1163PCT 124
he concrete form plywood was tested by the reuse test

L)

h
at
ad

3results are shown in Tables 15 and 16. [Test
&n of concrete form plywood) A concrete form
in/'the same manner

Table 14

Manufacturer

INC.

MITSUIL TAKEDA CHEMICALS,

Ltd.

BYK Chemie
San-Apro Ltd.

Sumitomo Bayer Urethane Co.,

RYEK Chemie

Product Hame

MT OLESTER M85-50A

ADDITIVE OF
BRYK~088
U-CAT 651M

BYK~344

¥Xylene

[Topcoat clear paint G]

Ingredient

Moisture curing
urethane resin varnish

Catalyst
Polysiloxane compound

Moisture abscrbent
aAnti-foamling agent

Organic solvent
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10

15

20

as in Test Example I-1, except that: 10 the filler coat first-film paint A and
the middle coat second-film paint A were applied so that approximately
s1-901@ 3each of the paints were applied per square meter, and the paints
were dried at room temperature for 2 hours; and the topcoat clear paint A
for the third film, comprising 15 the sufficiently mixed principal ingredients
and curing agen shown in the above table, was applied one time using a
roll coater so that approxignately'ZOWQ of the paint was applied per square
metel SfollowedSBy B8R/ afroohT tenperittfe fot 48" hbgrsc.i% “Festing)©
~ The concrete form plywood was tested by the reuse test and the JAS
IY&StETRE results are shown in Tables 15 and 16. Nest Example I-5]
SF-1163PCT 125 (Preparqtion of concrete form @Iywoocg Q}é&%ﬁete g
form PlyWwBBdWAS prépEred 5 thé Sakve hidnher “adin TeSt Example 1% °
except that the topcoat third-film clear gaint A was repla e_d(}with € g,
foighdcat ehedt gainfB s trestingf The wontreté form S?yw od was tested
by the reuse test and the JAS test. The results are shown in Tables 15
O LRASRS T st EXAmpiE 1561 1%@?’8}5&85 of e5nérete form pﬁwggﬁ)lﬁ e

concrete form plywood was prepared in the_ same mann N
The othgryv%est ex mpg.es are eReaIJQrence e,r:r,xample (Test

. Example I-5) and Comparative Examples (Test Examples I-1 to

[Test Example I-1]
(Preparation of concrete form plywoed)

The filler coat paint A for the first film, comprising
the sufficiently mixed principal ingredients and curing agent
shown in the above table, was applied to a concrete formplywood
three times every hour at room temperature (25°C) using a knife
cdater, so that approximately 50 g of the paint (uncured) was
applied per sguare meter. The filler coat paint A was dried
for one hour.

Thersafter, the middle coat paint A for the second film,
comprising the principal ingredients and curing agent shown
in the above table, was applied two times consecutively at room
temperature using a roll coater, so that approximately 50 g
of the paint (uncured} was applied per square meter.

The coated form plywood was dried at room temperature

for 4% hours. Thus, a concrete form plywood was preparad.



as in Test Example 1-4, except that the topcoat third-film clear paint P_
was replaced with the topcoat clear paint C, which was applied so that 30
SF-gLofithieCpaint was applied per square meter. |5 (Testing) The concrete
form plywood was tested by the reusetest and the JAS test. The results
are shown in Tables 15 and 16. [Test Example 1-7] 20 (Preparation of
concrete form plywood) A concrete form plywood was prepared in the
same manner as in Test Example 1-4, except that the topcoat third-film
*Baint A was replaced with the topcoat clear paint D, which was
applied so that 30 g of the paint was applied per square meter. et
SPTH6SPCT 126 Frasting) The Conurate Tor Blywoo wak oSty e ©
reuse test_and the JAS test. The results are shown in Tables 15 and 16.
and st EXamipié 18 (Preparation of concrete form plywood) A concrete
form plywood was prggared in the same manner. as in Ee§t6ExampIe i-4,
except that=the-fiiler 204t MSEfit paint AWAS repraced with’the 10 filler
_coat paint C, which was applied so that 90 g of the paint was applied per
[T&Ghare Mstef: tHe middle coat second film paint A was replaced with the

middle coat paint B, which was applied.so that 90 g of the paint was
Fhppited bje?gqagrecr%ﬁa?;eéﬁd A1 ywood%

A concrete form plywood was prepared in the same manner

(T

as in Test Example I~1, except that the filler coat first-film
paint A and the middle coat second-film paint AR were applied
10 so that approximately 90 g each of the paints were applied per
square meter.
(Testing)
The concrete form plywood was tested by the reuse test
and the JAS test.
15 The results are shown in Tables 15 and leé.
[Test Example I-3]
(Preparation of concrete form plywood)
A concrete form plywood was prepared in the same manner
as in Test Example I-1, except that the filler coat first-film
20 paint A was replaced with the filler coat paint B, which was
applied so that approximately 90 g of the paint was applied
per square meter, and that the middle coat second-film paint
A was replaced with the middle coat paint B, which was applied

so that approximately 20 ¢ of the paint was applied per square
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15 the topcoat third-film clear paint A was replaced with the topcoat clear
paint E, which was applied so that 30 g of the paint was applied per
s -suate meter. (Testing) The concrete form plywood was tested by the
reuse ‘west 20 and the JAS test. Thexrgsults are shown in Tables i5 and
16. [Test Example 1-91 (Preparation of concrete form plywood) A
concrete form plywood was prepared in the same manner SF-1163PCT
127 asin Test Example 1-4, except that: the filler coat first-film paint A
meygds rep’-aced with the filler coat paint C, which was applied so that 90 g
of the paint was applied per square meter; 5 the middle coat second-film
(T oAt was replaced with the middle coat paint B, which was applied so
that 90 g of the paint was applied per square meter; and the topcoat
third il dearFaiiteA W dplassRith2thetBpcsat dl&ar paint B whicte st
was applied so that 30 g of 10 the paint was applied per square meter.
anqTékting}2Fhé edficrete form plywood was tested by the reuse test and
the JAS test. The results are shown in Tables 15 and 16. i5 [Test

Example 1119} (PieparatorcofeBhctste Torn pRwoodj Acoricrete form

plywood was prepared in the same manner
[Test Example 1-4]

{Preparation of concrete form plywood)

A concrete form plywood was prepared in the same mannar
as in Test Example I-1, except that:

the filler coat first-film paint A and the middle coat
second-film paint A were applied so that approximately 20 g
each of the paints were applied per square meter, and the palnts
were dried at room temperature for 2 hours; and

the topcoat clear paint A for the third film, comprising
the sufficiently mixed principal ingredients and curing agent
shown in the zbove table, was applied one time using a roll
coater so that approximately 20 g of the paint was applied per
square meter, followed by drying at room temperature for 48
hours.
{Testing)

The concrete form plywood was tested by the reuss test
and the JAS test.

The results are shown in Tables 15 and lé6.

[Test Examplie I~5]



as in Test Example 1-4, except that: the filler coat first-film paint A was

replaced with the 20 filler coat paint C, which was applied so that 90 g of
srthepaint:was applied per square meter; the middle coat second-film paint

A was replaced with the middle coat pamt B, which was applied so that

90 a of the paint was applied per square meter; and SF-1163PCT 128

the topcoat third-film clear paint A was replaced with the topcoat clear

paint G, which was applied so that 30 g of the alnt was applied per

P§Gﬁé3ré%ﬁefé¥l (Testifg)y S Fhe toncrefe-ofinPBlywood was tested by the

reuse test and the JAS test. The results are shown in Tables 15 and 16.

O | -gFAL GEI7EE 78 IO 86 0D U3 - FPATE TDHWFBF 16 0% FE e

U)U)U)N c~o0 tnaOOU)U)U)Ewuoowaaa30 Fr=ilIN i OL
asNDI-Le gt IE?WPJ})QJ)IBIOE@E@DT‘ hat the topcoat third-filmclear

paint A was replaced with the topcoat clear paint B.
5 {(Testing)

The concrete form plywood was tested by the reuse test
and the JAS test.

The results are shown in Tables 15 and 16.

[Test Example I-6]
10 (Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
as in Test Example I-4, except that the topcoat third-filmclear
paint A was replaced with the topcoat clear paint C, which was
applied so that 30 g of the paint was applied per square meter.

15 (Testing) |
‘. The concrete form plywood was tested by the reuse test
and the JAS test.

The results are shown in Tables 15 and 16.

iTest Example I-7]
20 {Preparation of concrete form plywood)

I concrete form plywood was prepared in the same manner
as in Test Example I-4, except that the topcoat third-filmclear
praint A was replaced with the topcoat clear paint D, which was

applied so that 30 g of the paint was applied per square meter.
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{Testing)

The concrete form plywood was tested by the reuse test
and the JAS test.

The results are shown in Tables 15 and 1l6.
[Test Exampls I-8]
{Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
as in Test Example I-4, except that:

the filler coat first-film paint A was replaced with the
filler coat paint C, which was applied so that 20 g of the paint
was applied per sguarse meter;

the middie coat seccond-film paint A was replaced with
the middle coat paint B, which was applied so that 20 g of the
paint was applied per square meter; and

the topcoat third-film clear paint A was replaced with
the topcoat clear paint E, which was applied so that 30 ¢ of
the paint was applied per sguare meter.
(Testing

The concrete form plywooed was tested by the reuse test
and the JAS test.

The results are shown in Tables 15 and lé.
[Test Example I-9]
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
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as in Test Example I-4, except that:

the filler coat first-film paint A was replaced with the
filler coat paint C, which was applied so that 90 g of the paint
was applied per square nmeter;

the middle coat second-film paint A was replaced with
the middle coat paint B, which was applied so that 20 g of the
paint was applied per sgquare meter; and

the topcoat third-film clear paint A was replaced with
the topcoat clear paint F, which was applied so that 30 g of
the paint was applied per square meter.
(Testing)

The concrete form plywood was tested by the reuse test
and the JAS test.

The results ére shown in Tables 15 and 16,
[Test Example I-10]
{(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
as 1n Test Example I~4, except that:

thé filler coat first-film paint A was replaced with the
filler coat paint C, which was applied so that %0 g of the paint
was applisd per sguare merer;

the middle coat second-film paint A was replaced with
the middle coat paint B, which was applied so that 20 g of the

paint was applied per square meter; and
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the topcoat third-film clear paint A was replaced with
the topcoat clear paint G, which was applied so that 30 g of
the paint was applied per square meter.
{(Testing)

The concrete form plywood was tested by the reuse test
and the JAS test.

The results are shown in Tables 15 and lo6.



-uyjbusins eatsaype poomATd /uiti jured suesw ylbusIils STTSUS] SURTd«

-~ OHC)OrolHb~"-+)BHWrtuUTSOO ..-1HOOOG

OH OO4 1UO-NOUUrmUL LQNEO m(NVUN1x ~. -V

PO1)S1 O .~~1a+~0'd0O0O-HHC)~IOAmU)co U FWUC.H,

H)"IHHIO0)ItUlk. HmMO MWyIlpO+~0O OroC) HIC)iNfoOH
WO0.iOW 431;21SF-1163PCT 131 [Example (I11) (second concrete
form_plywood)] [Preparation of paint compasition! Filler coat first-film
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paints A' to D') shown in Tables 17 to 20, middle coat 5 second-film paints
A" and B' (middle coat clear paints A" and B') shown in Tables 21 and 22,
and topcoat third-film paints A' and B' (topcoat paints A" and B' ) shown in
Tables 23 and 24 were prepared. Crack resistance test was performed as
described below. 10 The JAS testing method is as described in Table 2
above. (Crack resistance test) Test pieces 15 cm long and 15 cm wide

T
were gut from ea hﬁof coated test plates, and they were allowed to stand
inja thesmostatic apparatus at 803@ for Zgwou*s and then in a 15
2] e AT AR -l
thegnpstatic @pparatus a%-z%%% fogz hOlgS. I'his process was repeated
| =
two t@éé, and thie test p?%cees were allowed to| stand at room temperature
until the temperature of the test pieces reached ambient level. Cracks on
the surfage OLL the test/pieces wele counted.The test was repeated unti'
manys28 (cracks pegurre on“the tegt pigcé strfaces. CE UA-0 0 CUH
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[Example {(II) (second concrete form plywood)]
[Preparation of paint composition]
Filler coat first-fiim paints A’ to D’ (filler coatl
paints A’ to D’} shown in Tables 17 to 20, middle coat
5 second-film paints A’ and B’ (niddle ccat clear paints A" and
B’) shown in Takles 21 and 22, and topcoat third-film paints
A’ and B’ (topcoat paints A’ and B’ ) shown in Tables 23 and
24 were prepared.
Crack resistance test was performed &as described‘below.
10 The JAS testing method is as described in Table Z above.
(Crack resistance test)
Test pleces 15 cm long and 15 cm wide were cut from each
of coated test plates, and they were allowed to stand in a
thermeostaiic apparatus at 80£3°C for 2 hours and then in a
15  thermestatic apparatus at -20x3°C for 2 hours. This process
was repeated two times, and the test pieces were alloﬁed to
stand at room temperature until the temperature cf the test
pleces reached ambient level. Cracks on the surface of the
test pleces were counted. The test was repeated until many

20 cracks occurred on the test pisce surfaces.
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(Preparation of concrete form plywood)
The filler coat paint A’ for the first £ilm, comprising
the sufficientiy%mixed.principal ingredients and curing agent
5 shown in the above table, was applied to a concrete formplywood
three times every hour at room temperature (25°C) using a knife
coater, so that approximately 90 g of the paint (uncured) was
applied per square meter. The filler coat paint A’ was dried

for one hour.

10 ' Thereaftery the middle coat paint A’ for the second film,
comprising the principal ingredients and cuiiﬁg agent shown
.intﬁﬁéabévetabl@,h@ﬁ.gp@li@dﬁhﬂ)tin@s consecﬁtivelyeﬁ:room
hempgfature;u$iﬂqja.rélljcqater; sé-théf.approximatéli 50 g

of the paint (uncured) was applied per square meter. The

[
jS2

middlie coat paint A’ was dried for 2 hours.

Subsequently, the topcoat paint A" for the third film,
comprising the principal ingredients and curing agent shown
in the above table, was applied one tTime at room temperature
using a roll coater so that approximately 50 g of the paint
20 was applied per sguare metar.

The coated form plywood was dried at room temperature
for 48 hours. Thus, a concretse form plywood was prepared.
(Testing)

The concrete form plywood was tested by the crack
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(Preparation of concrete form plywood) The filler coat paint A’ for the first

redilm, comprising the suffigiently amixed principal ingredients and curing
agent 5 shown in the above table, was applied to a concrete form

plyweod three. times gveryhoyratraomstemperature (25C) using a knife

coater, so that approximately 90 g of the paint (uncured) was applied per
=:SQuare metes. The filler coat paint A" was dried for one hour. 10

Thereatfter, the middle coat paint A' for the second film, comprising the

(pdAUincipal ingredients and £urng agentshom d)

5 A concrete form plywood was prepared in the same manner
asinExampleII—l,@xceptthatthefillercoatfirst—filmpaint
A’, the middle coat second-film paint A’ and the topcoat
third-film paint A’ were replaced with the filler coat paint
B’, the middle coat paint B’ and the topcoat paint B',

lb respectively..
“(Testing)

;ThefﬁonCréﬁé'formfplyQoOd-w§stested_by the crack
:ééiﬁﬁancerteSf:and.the'JAS test. |

The results are shown in Table Z6.

15 [Exanple TI-3]
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
as in Example II-1, except that the middie coat second-film
paint A’ was replaced with the middle coat paint B’.

20 (Testing)

The concrete form plywood was tested by the crack

resistance test and the JAS test.

The results are shown in Table 26,

[Example 1I-4]



n the above table, was applied two times consecutively at room
temperature using a roll coater, so that approximately 50 g of. the paint
_(Jujn dpe%; was applied per square meter. The 15 middle coat paint A" was
dﬂedforzrunns.Subsequenﬂy,the%gﬁboatpakﬂ/VforthetthanL
comprising the principal ingredients and curing agent shown in the above
table, was applied one time at room temperature using a roll coater so
(pAbat.approximately 50,9,0f the paint 20 was spplied per square meter.
The coated form plywood was dried at room temperature for 48 hours.
Thus, a concrete.farm-plywoed,was, prepared: (Jesting) The concret@ nrer
form plywood was tested by the crack SE-1163PCT 138 resistance test
a5 BAdtheJAS test The resyltsare showndn Table 26 {Exampled13dpaint
(Preparation of concrete form plywood) 5 A concrete form plywood was
n Rreparestinthe same-mapner @siinExample ll-k exeept that the filler
coat first-film paint A, the middle coat second-film paint A" and the
[ Tdapeeat) third-film paint A" were replaced with the filler coat paint B', the
middle coat paint B' and the topcoat paint B', 10 respectively. (Testing)
The goncrete-foralyweed was iested Rysthecrack-resisfance-test and
the JAS test. The results are shown in Table 26.

resistance test and the JAS test.

SF

The results are‘shown in Table 26.

[Example II-5]

. {Preparation of concrete form plywood)

ﬂliAthﬁcfeté{formAplywébd.waS pfepared ithhe same manner

“asdin Example I1-1, except that the filler coat first-filmpaint

A’, the middle coat'Secohd?filﬁ paint A’ and the topcoat
third—film.paint A’ were replaced with the filler coat paint
D', the middle coat paint B’ and the topcoat paint B,
respectively.
(Testing)

The concrete form plywood was Tested by the crack
resistance ftest and the JAS fest.

The results are shown in Table Z6.
[Comparative Example II-1]
(Preparation of concrete form pilywood)

A concrete form plywood was prepared in the same manner

as in Example I1-1, except that the filler coat first-filmpaint
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(Préparation of concrete form plywood)

15 [Example 11-3] (Preparation of concrete form plywood) A concrete

a f rm @g/y\ﬁood was prepared in the same manner as in Example TI-1,
except that the middle coat second fijm _paint A' was replaced with the
middle coat paint B'. 20 (Testing) Th toncrete form plywood was tested
by the crack resistance test and the JAS test. The results are shown in
Table 26. [Example 11-4] SF-1163PCT 139 (Preparation of concrete

=’ fesm plywioog) A cencretedorm plywoeod was prepared in the sameincured)
manner as in Example ll-i, except that the filler coat first-filmpaint A' was

wa fepfacedanithdhe filler-coatpaint, Gird, (hesting) the eancretedorm lm paint
plywood was tested by the crack resistance test and the JAS test. The

wa fesults:areshowndn d able 26p dexampe H-b}.AQ (Rreparation of cencsetel ed
form plywood) A concrete form plywood was prepared in the same

so MaRnek esin ExampledLsh, exeeptinat theifler coat fisstdilmpaint :Atheed
middle coat second-film paint A" and the topcoat third-film paint A’ were
pereplaced-with4he filler coat paint 15 D', the middle coat paint B' and the
topcoat paint B', respectively. (Testing)
(Testing)
The concrete form plywcod was tested by the crack
resistance test and the JAS test.

The results are shown in Table 26.

{CQmparativé.Egamplé;Ilwz}fl'*"

~A4¢oﬁcreté fofm.plyﬁood.wés prepared in tThe samé mMANNEr

as in'Comparative Example II-1, except that the filier coat
paint A’ and the topcoat paint A’ were applied so that
approximately 20 g and approximately 40 g respectively of the
paints (uncured) weres applied per sdquare meter.
{Testing)

The concrete form plywood was tested by the crack
resistance test and the JAS test.

The results are shown in Table 26.
[Comparative Example 1I-3)
(Prepa:ation of concrete form plywood)

A concrete form plyweod was prepared 1n the same manner

as in Comparative Example II1-1, except that the filler coat
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20

The concrete form plywood was tested by the crack resistance test and
the JAS test. 20 The results are shown in Table 26. [Comparative
SE-gldm %Tll-l] (Preparation of concrete form plywood) A concrete form
plywood was prepared in the same mahner as in Example 1I-1, except
that the filler coat first-filmpaint SF-1163P--T 140 A' was applied so that
approximately 50 g of the paint (uncured) was applied per square meter,
£ Ay-middle.coat segond; filmpaint wasinot applied. apd the topeoat paint
third-film paint A" was applied so that approximately 50 a of the paint

r ,(Uncured) was applied 5 persguare meter: (festing) theconcreteformi ne
plywood was tested by the crack resistance test and the JAS test. The

(unr§§9%%§r%§go%biﬂi@|?@§- dQ[Comparative. ExampleibT-2ne topceoat

(Preparation of concrete form plywood) A.concrete form plywood was

h ireparediinthe.same manner o exgeptithat the filler coab@sdn paint B/,
Comparative Example TI-1 paint A" and the topcoat paint A" were applied

whisothak b approximately 99,9 andapproximately 40gnrespectivehsobthent
paints (uncured) were applied per square meter. (Testing) The concrete

curform plywood wasitested bydhe srack: kesistange test and the JAS test.

(Testing)

The concrete form plywood was tested by the crack

" resistance ftest and the JAS test.

" " The results are shown it Table 26.

 1_[Cdmparatiﬁe Example II-4]

~{Preparation of concrete form plywood}

A concrete form plywood was prepared-in the same maﬁner
msinExampleiIml,exceptthatthef&llercoatfirstwfilmpaimt
A’ was applied and dried, thereafter the topcoat third-film
paint A’ was applied and dried, and subsequently the middle
coat second-film paint A" was applied.

(Testing)

The concrete form plywood was tested by the crack
resistance test and the JAS test.

The results are shown in Table 26.

[Comparative Example T1I-5]
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
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20 The results are shown in Table 26. [Comparative Example 11-3]
QF_{Fl’r tion of concrete form plywood) A concrete form plywood was
~~ ‘preparéed in the same manner as inl%gmparative Example II-1, except
that the filler coat SF-1163PCT 141 first-film paint A" was replaced with
the filler coat paint B', which was applied so that approximately 90 g of
the paint (uncured) was applied per square meter, and that the topcoat
as third:filmp paint Aywas:replaced With thestopegst pairtB'-BavHich was coat
applied so that approximately 90 g of the paint (uncured) was applied per
£{ r SgUEELMetes: (Testingy dheregricretecformniplyvwded Was testeddsyctien int
crack resistance test and the JAS test. The results are shown in Table 26.
o, [Gamparative Examplellls4] (Preparationooficoatkete foin plpwobdy Aoaint
concrete form plywood was prepared. in the same manner as inExample
(unti:tzexceptdhatthe filercoat firstdim pairtel5 Anas-applicdiand driedz -
thereafter the topcoat third-film paint A" was applied and dried, and
£h1sdbsequentlyithe middie scoatsecendsfilnt paint Abwas appliée 1(Testing)0 £
The concrete form plywood was tested by the crack 20 resistance test
theapd the:JASitestr THe resultszane IshowrriniTable!26 & [Gerparative
Example 11-5]
(Testing)

The concrete form plywood was tested by the crack

 resistance test and the JAS test.

_Tbé”résults are shown in Table 26.
{Coﬁparative Example iiw6§
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
as in Comparative Example II-1, except that the filler coat
first-fiim paint A’ was replaced with the filler coat paint
D', which was applied so that approximately 90 g of the painﬁ
(uncured) was applied per square meter, and that the topcoat
third-film paint A’ was replaced with the topcoat paint B'.
(Testing)

The concrete form plywood was tested by the crack
resistance test and the JAS test.

The results are shown in Table 26.



143

SE-1163PCT

(Preparation of concrete form plywood) A concrete form plywood was
prepared in the same manner SF-1163PCT 142 as in Comparative
Example 1I-1, except that the filler coat first-film paint A" was replaced with
the filler coat paint C', which was applied so that approximately 90 g of
the paint (uncured) was applied per square meter, and that the topcoat 5
thire-fitm p\fjint-/-\l was-ap Iigd{ that approximately 90 g of the paint

(uncured) was applied|per square meter. (Testing) The concrete form
plywood was tésted:by the (:rqck resistance test and the JAS test. 10 The

Table 25

resufts are.show) in Tablg:26.| [Comparative Example 11-6 (Preparation of
concrete form, plywaod) A goncrete form plywood was prepared in the
saméinfanfief | &s in Comfarative Example 11-1, except that the filler coat
16 f @t-ﬁlwg{n INEA" W replaged with the filler coat paint D', which was
applied so that agproximately 90 (g of the paint (uncured) was applied per
square meters ag(ithaf the%tapeoat third-film paint A" was replaced with
the topco aéagjrgd@. Trésting) |20 The concrete form plywood was tested
by the'crach sesistaricetest ‘ant the JAS test. The results are shown in
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INDUSTRIAL APPLICABILITY
The concrete form plywood according to the present

invention ig excellent in water repellency, slip propertcies,
mar resistance, crack resistance and the like, has a coated
surface excellent in ply adhesion, and possesses far improved
releasability from hardenesd concrete than achieved by the

conventional plywoods. The concrete form plywood can be

reused greatly increased times without reccating in buillding

"concrete structures such as condominiums, builldings and

bridges. The invention enables reduction of costs of

construction and industrial waste disposal.
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WHAT IS CLAIMED IS:
1. A concrete form plvwood comprising a substrate and
paint films (&), (B) and (C) provided in the order of
(substrate/paint film (A} /paint film (B)/paint film (C)),
wherelin:

the paint film (A) is a filler coat paint film formed
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from a curing acrvlic resin composition that comprises a curing
nydroxyl-containing acrylic resin (i), calcium carbonats

A

{ii-a), talc (ii-b), and an isocyanate curing agent (1ii

[

[

e
—
-

the paint film (B) is an middie cocat paint film formed
from a curing acrylic resin composition that comprises a curing
hydroxyl-containing acrylic resin (i), at least one color
pigment {iv) selected from yellow iron oxide, titanium oxide
and carboen black, and an isocyvanate curing agent (i1ii); and

tne paint film (C} is a2 topcoat clear paint film formed
from a curing acrylic resin compesition (CI) that comprises
a curing hydroxyl-containing acrylic resin (i), a polysiloxane
compound (v) and an isccyanate curing agent {iii), or a moisture
curing urethane resin composition (CZ) that comprises a
moisture curing urethane resin (vi), a polysiloxane compound

(v) , a molsture absorbent (vil) and a curing catalyst (viii)

2. The concrete form plywood according to claim 1,
wherein the filler coat paint £film (A) is formed from the curing
acrylic resin composition that further comprises z vinyl resin

{1x).

3. The concrete form plywoed according to claim 1 or Z,
wherein the filler ceoat paint film (&) is formed from the
curing acrylic resin compesition that further comprises yellow

iron oxide (iv-aj.



HG'HNIA-UOOUaa- )Ux.H~QQ0O1 U){~CInU-U.. HtiN
~XWUWJOU)r-IGr-iNO-H-u 4jrcS HNO Z Ua4 SF-11,63PCT 146
INDUSTRIAL APPLICABILITY The concrete form plywood according to
the present invention is excellent in water repellency, slip properties, mar
resistance, crack resistance and th&##flke, has a coated 5 surface excellent
in ply adhesion, and possesses far improved releasability from hardened
concrete than achieved by the conventional plywoods. The concrete form
4. plywoed candye treusethgrsatiyindreased:-timeg withaut,recoating in
building concrete structures such as condominiums, buildings and 10
cldridgess. tkhe invention endbtes redyctiorref costsndf tonstrifctionsadd rmed
industrial waste disposal. 147 WHAT IS CLAIMED IS: 1. A concrete form
Lrofyvided Eomphisin a substrafcand PaRCHms{(A), B)End (C)provided
in the order of (substrate/palnt film (A)/palnt film (B)/paint film (C)),
CoNgHer8p® 2 thixotropic agent (x)

5. The concrete form plywood according to any one of
claims 1 to 4, wherein the filler coat paint film (A} 1s formed
from the curing acrylic resin composition that further

comprises an anti-settling agent (xi).

5. The concrete form plywood according to any one of
claims 1 to 5, wherein the middle coat paint film (B) is feormed
from the curing acrylic resin composition that further

comprises an anti-settling agent (xi)

7. The concrete form plywood according to any one of
claims 1 to &, wherein the middle coat paint £ilm (B) 1ls formed
from the curing acrylic resin composition that further

comprises an anti-focaming agent (xii).

g. The concrete form plywood according to any one of
claims 1 to 7, whersin the topcoat clear paint f£ilm (C) is
formed from the curing acrylic resin compoesition (CLl) or the

moisture curing urethane resin compositicon (C2) that further

comprises an anti-fcaming agent (xzii).



the paint film (A) is a filler coat paint film formed 148 from a curing acrylic
resin composition that comprises a curing hydroxyl-containing acrylic
resin (i), calcium carbonate (ii-a), talc (ii-b), and an isocyanate curing
agent (iii); the paint film (B) is an middle coat paint film formed from a
curing acrylic resin composition that%bmprises a curing
hydroxyl-containing acrylic resin (i), at least one color pigment {iv)
selected from yellow iron oxide, titanium oxide and carbon black, and an
isocyanate curing agent (iii); and the paint film (C) is a topcoat clear paint
film formed from a curing acrylic resin composition (C1) that comprises a

2. curibigehydrogykecentaining acryicoesit (i) edpolysitoxamey compednd (V)
and an isocyanate curing agent (iii), or a moisture curing urethane resin

claigmipdsition EC2)yihat eomprises wmisisture adng Brethanéirésin!(vii), &6
polysiloxane compound (v) , a moisture absorbent (vii) and a curing

Lo akaly St @) 2 T e Edicte e Form: Ply el aceording toFaim § 1 whefeire
the filler coat paint film (A) is formed from the curing acrylic resin

MO CREGSIfio that fifRErEomptises’a Vinfrasin=tixy . 8- The'cohcrete form

__plywood according to claim 1 or 2, wherein the filler coat paint film (A) is

TULSTHIEE TP HRE Scdring SEryiic Fe&HCompddition that further comprises
yellow iron oxide (iv-a). 149 4. The concrete form plywood according to
any one of claims 1 to 3, wherein the filler coat paint film (A) is formed

10 fro%ﬁhee 8%%%%@%@/ Iil_g g %%i”p‘i%B%%i“%% &%ai}cgli'%gerto any one of
claims 1 to &, wherein the composition (Cl) for the topooat
clear paint film (C) contains the polysiloxane compound (V)
in an amount cf 1 to 100 parts by weight per 100 parts by weight
of the curing hydroxyl-contalning acrylic resin (1)

(nonvelatile content).

h

1i. 2 process for manufacturing the concrete Zorm

t

plywood of any one of claims 1 to 10, which process comprises
forming the paint films (A}, (B) and (C} on a surface of a
substrate in the corder of {substrate/paint film (A) /paint film

(B} /paint £ilm (Cy).

12. A concrete form plywood comprising a substrate and
paint films {(A'), (B'} and (C )} provided in the order of
(substrate/paint film {A')/paint film (B' )} /paint film (C ) ) ,

wherein:



comprises a thixotropic agent (x). 5. The concrete form plywood according
to any one of claims 1 to 4, wherein the filler coat paint film (A) is formed
from the curing acrylic resin composition that further comprises an
anti-settling agent (xi). 6. The concrete form plywood according to any one
of claims 1 to 5, wherein the middiéZbat paint film (B) is formed from the
curing acrylic resin composition that further comprises an anti-settling
agent (xi) . 7. The concrete form plywood according to any one of claims
1 to 6nwheseindthe middlg.coat paink fitha (Bxis formedy front the turing' 1)
acrylic resin composition that further comprises an anti-foaming agent
fofxi)d 8L The conerdtedorm plywood atoording-tolany one of clams 4itoign
wherein the topcoat clear paint film (C) is formed from the curing acrylic
{2 fesintdomposition {€B rahe unbistufeycuringyuretivanea kgsin €oaTpusition
(C2) that further comprises an anti-foaming agent (xii). 150 9. The
regoncréte fofh phAWeod aeESrding i6'any Tretof { elaims 476 & WhEreT tivg'e
topcoat clear paint film (C) is formed from the curing acrylic resin
X CRMSASiHORTER for the ' mdfstire-Etritg tiethane 88in<omposititn (@%C !
that furthercomprises a leveling agent (xiii). 10. The concrete form

=1 PhAGOGd BEEording*torary Gne of laims 196 o Ghergiithe comtbosifion’
P %C%fog;he topcoat clear é:)air%t}f'lmi C) %%Q,Eaiggibg goly,sélo ne. .

°to on"“u“n%fn(v%inaa%uﬁr%%un? BF1 T 00 PARS By Weidht Jer 100 parts by

colSight, of the guring hydroxyl:containing AgIviic resin() .orzcred rom
calcium carbonate, talc, clay and barium sulfate;

the paint £ilm (B' )} 1s an middle coat paint fiim formed

from 2 moisture curing urethane resin compositicn that

comprises a molsture curing urethane resin (vi) , a curing
catalyst (viii) and a moisture absorbent (vii); and
the paint film (C ) is a topceoat paint film formed from

& curing acrylic resin compositicn that comprises a curing
hvdroxyl-containing acrylic resin (1) , an isocyanate curing
agent (iii) and at least cne color pigment (iv} selected from
titanium oxide, vellow iron oxide, cyanine blue and carbon
black.
13. The concrete form plywood according to claim 12,

wherein the filler coat paint film (A') is formed from the
solvent type curing acrylic resin composition (a'l) or the

agueous emulsicon composition (a'2) that further comprises at
I

least one color pigment (iv) selected from Titanium oxide,

vellow iron oxide, cvanine blue and carbon black.



(nonvolatile content). 11. A process for manufacturing the concrete form
plywood of any one of claims 1 to 10, which process comprises forming
the paint films (A), (B) and (C) on a surface of a substrate in the order of
(substrate/paint film (A) /paint film (B)/paint film (C)). 12. A concrete form
plywood comprising a substrate an@>$aint films (A"), (B") and (C ) provided
in the order of (substrate/paint film {A")/paint film (B') /paint film (C) ),
wherein: 151 the paint film (A") is a filler coat paint film (A'l) formed from
14 a salventdype curing acrylicoregimeampostion i (adl) that-comprises ar 13,
curing hydroxyl-containing acrylic resin (i), an isocyanate curing agent {iii)
whandiat least Ohelextender gigment{ii).selektad from Calciem caronate,
talc, clay and barium sulfate, or a filler coat paint film (A'2) formed from
thansgueous snrision contpasition (& 2) trat icomprises at feastaoneg that
extender pigment (ii) selected from calcium carbonate, talc, clay and
fupafigm syifssitreSpainthily (B1)HS B riddle coat paint film formed from
a moisture curing urethane resin composition that comprises a moisture
curing urethane resin (vi) , a curing catalyst (viii) and a moisture
_absorbent (vii); and the paint film _(C ) is a topcoat paint film formed from
154 cufing &&iyiic TE8in ComMpBSitidhThat Coffptises &cufing °»¢ ©F
. hydroxyl-contajning acrylic, resin%i) an.isocyanate curin ent (iii), and , _
LR et e ol T () SHedd o AN A e Sotron -2
fog§gg’g¥%ﬁ”¥%®“§é¥¥ég%ﬂ%¥%e curing acrylic resin composition

fa' 1) that further comprises a thixocotropic agent (x).

16. The concrete form plywceod according to any one of
claims 12 to 15, wherein the filier coat paint film {(A'l) is
formed from the sclvent type curing acrviic resin composition

(2'1) thet further comprises an anti-settling agent (xi).

17. The concrete form plywood according to claim 12
or 13, wherein the filler coat paint film (A'2) is formed from
the agueous emulsion composition (a'Z) that further comprises

at least cne resin selected from an acrylic resin, a vinyl



black. 13. The concrete form plywood according to claim 12, wherein the
filler coat paint film (A") is formed from the solvent type curing acrylic resin
composition (all) or the aqueous emulsion composition (a'2) that further
comprises at least one color pigment (iv) selected from titanium oxide,
yellow iron oxide, cyanine blue and'éarbon black. 152 14. The concrete
form plywood according to claim 12 or 13, wherein the filler coat paint film
(A') is formed from the solvent type curing acrylic resin composition (a'l)

acdhat: furthericomprisesaxinyt eesin (x).dls The:torcreteformmplywood
according to any one of claims 12 to 14, wherein the filler coat paint film
(A'l) is formed from the solvent type curing acrylic resin composition (a'
1) that further comprises a thixotropic agent (x). 16. The concrete form

18 plyWosd acoording té @y ore obelimschx 13, Whetdinithe fler coat
paint film (A'l) is formed from the solvent type curing acrylic resin

13 compositioh ga5) that RerthericShpAsas artariti-séttiify agent () TP TRé
concrete form plywood according to claim 12 or 13, wherein the filler coat

£7 5inik fifim TR 38 forifed froRf the Bgtaohs fuléion’ compdsition (a3f
that further comprises at least one resin selected, from an acrylic resin, a

SOy £65 Sletatedfebi Hrtefioky fE5irt &Rl a dretharie resin. 18. The
concrete form plywood according to claim 12, 13 or 17, wherein the filler
coat paint film (A'2) is formed from the agueous emulsion composition

l9(a2%%gﬂéggg%%te form plywood according to any one of claims

12 to 18, wherein the middie coat paint film (B' ) is formed
from the molsture curing urethane resin composition that

further comprises a leveling agent (ziii).

20. The concrete plywood according to any of claims 12-19,
wherein the middle coat paint fiim (B' } i1s formed from the
moisture curing urethane resin compositilon that further

comprises an anti-foaming agent (xzi).

21. The concrete form plywood according to any ons of
claims 12 to 20, wherein the topccat paint film (€ } is formed
from the curing acrylic resin compositlion that further

comprises an anti-settling agent (xi).

22, The concrete form plywood according to any cone of

claims 12-21, wherein the topcoalt paint film (¢} is formed



comprises an isocyanate curing agent (iii). 19. The concrete form plywood
according to any one of claims 12 to 18, wherein the middle coat paint
film (B") is formed from the moisture curing urethane resin composition
that further comprises a leveling agent (xiii). 20. The concrete plywood
according to any of claims 12-19, Wiferein the middle coat paint film (B')
is formed from the moisture curing urethane resin composition that further
comprises an anti-foaming agent (xii). 21. The concrete form plywood
fr@gcerdingde any ene-oficlaims 4'2rto2G;whereinthedtopcoatypaintfilm (C
) is formed from the curing acrylic resin composition that further
comeniprises:an antisetling @gent (). 22, The concrete form plywood
according to any one of claims 12-21, wherein the topcoat paint film (c) is
formed 154 from the curing acrylic resin composition that further
comprises a leveling agent (xiii). 23. The concrete form plywood according
23 to afyonecof- thiimsTiXto 22 Wherein tietopebdt paint fitm 29 i§ formed
from the curing acrylic resin composition that further comprises an _
clafisfoamihg agentbAy. 24 A pRocessri maatfctdring tHe conéretgormed
form plywood of any one of claims 12 to 23, which process comprises

£ fGntifG the pairtt MTSYALY, B89 dhd (CY OR A darfacdof aSibstiate in
the order of (substrate/paint film A'%/@airflt .filrp (B")/paint film (C ) ).
cogﬁgff§§Pé%tﬁﬁ§l—foamlng ager (xi1).

24, A process for manufacturing the concrete form

plywood of any one of claims 12 to 23, which process comprises
forming the paint films (A" } , (B' ) and (C ) on a surface of
a substrate in the order of (substrate/paint film (A')/paint

film (B")/paint film (C } ).
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ABSTRACT The invention provides a concrete form plywood reusable
many times, a manufacturing process thereof, and a topcoat 5 paint

S ¥ -contposition favorably applied to a form board. The topcoat paint
composition includes a curing hydrokylscontaining acrylic resin, a
polysiloxane compound, and an isocyanate curing agent. A concrete form
plywood according to one embodiment of the invention includes a 10
substrate having a surface coatgg 'tlgz%lq,ller coat paint film (A) from a
curing acrylic resin composition, an middle coat paint film (B) from
another curing acrylic resin composition, and a topcoat paint film (C) from
the above topcoat paint composition. A process for manufacturing is also

disclosed. 152 concrete.Tonm piviveod aceording 19 another embodiments,;
O

. 1INYVenT Lon
includes a’stibstrate’ Raving a Stiffafe coated with a filler coat paint f

g9
e 0.8 curing aciylic resin composition. an piddle coatpaintfim (8.,
r%m a moisture curing u ethane tesin composition, and a topcoat paint
=

I
C
I
oa i (G floM A.QUING-20. 86016 Jesin Ioncoat RANLCQPRSHONA.  The
process for- manufacturing I1s also disciosed.

topcoat paint composition includes a curing
hydroxyl-containing acrylic resin, a polysiloxane compound,
and an isocyanate curing agent. A concrete form plywood
according to one embodiment of the invention includes z
substrate having a surface coated with a filler coat paint film
() from a curing acrvlic resin composition, an middle coat
paint film (B) from ancther curing acrylic resin composition,
and a topcoat paint film (C) from the above topcoat paint
composition. A process for manufacturing is also disclosed.
A concrete form plywood according to another embodiment
includes a substrate having a surface coatedwith a filler coat
paint film (A’) from a curing acrylic resin composition, an
middle coat paint film (B’) from a moisture curing urethane
resin composition, and a topcoat paint £ilm (C') from a curing
acrylic resin topcoat paint composition. A process for

manufacturing 1s also disclosed.



