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SF-1163PCT 1 DESCRI PTION CURI NG ACRYLI C RESI N
TOPCOAT PAI NT COVPOSI TI ON FOR CONCRETE FORM PLYWDOOD
< EONCREF & FORM PLYWOOD, AND MANUFACTURI NG PROCESS 5 COF
THE CONCRETE FORM PLYWOCOD FiELD OF THE | NVENTI ON The

present invention relates to a curing acrylic resin

t opcoat paint conposition for concrete form plywod, a
10 concrete form pl ywood and a nanufacturing process

t her eof . Nbre_particwd@gd§1ﬂ¥¥6ﬂ nvention relates to
a curing acrylic resin topcoat” paint conposition for
concrete form pl ywood that enables a concrete form

pl ywood coated with the conposition to be rel eased

éﬁtrip ed) extrenely easily from hardened 15 concrete
CORINGHTEE (EERITS TOEGERTOPAING CONEOSEE OB RORBPGNCRETE

tinmes, i.e., the conposition inparts good rel ease and
FRROQEEYWPOOp rANEE RO FORE RIGATGED ,c BND M HAMI TIRINAVBROCES S
the invention also relates to a concrete form pl ywood

reusabl e many ¢F mese condrEtE PoB@rPyw@mebt o a process
for manufacturing the concrete 20 form plywood.
BACKGROUND OF THE | NVENTI ON Wboden boards (substrates)
wi t hout surface coating such as painting are

sonetimes used a r r s. But

SF-1163PCT 2 rmzst'ﬁ%?ec%t %%%r%q%\fr%?pl ywoods are

coat with pajnts or. .the like to prevent problens )
such 28 PRSEPRF CHEFREGLAT g 161 e chACE G 19\ PREU by resin

deterioration of wood materials, color of concrete
teqfidedc @aiinth camPesiit iopu fatre donsmaisoara @xlivalosd, and

5 penetration and attachnment of wood vessels caught in
cariye teu rffeame pdfywoadd emeld ac oeengieet URrioge seesefsar thereof.
‘coating a concrete form plywood include: (a)
Mcatet pelritigupbenel i the eisvémt:idAprEgALdcpapetirifgdcrylic

surface _
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
concrete and whereby permits reuse of the concrete form many
times, i.e., the composition imparts good release and reuse
properties to the coated concrete form plywood; the invention
also relates to a concrete form plywood reusable many times

tobuild a form, and to a process for manufacturing the concrete

form plywood.

BACKGROUND OF THE INVENTION

Wooden boards (substrates) without sﬁrface coating such

as painting are sometimes used as concrete form plywoods. But
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of the concrete form plywood, (b) pressure bonding
nmolten 10 plastic powder, and (c) applying pol yester
SEHIE4RRTT resin  paints, epoxy resin paints and acrylic
uret hane resin paints. Howeyver, the attachment of
phenol i c resin-inpregnated paper and the pressure
bondi ng of nolten plastic powder to the concrete form
pl ywood require high-cost manufacturing 15 facilities

matd orateer icahsrekur them, pavhenasehesf 868 L YWOOH paints or
coated with a pol yester urethane resin paint tends to

£HAUSGe 5asg£ralvehen pr0BIdRD! DAl gomw&émmdﬁ@? of
har dene roduct fromreaction o cenent d
and gray an enera has h strength)
ot T 5T o A2 e bEd P00 F S b AR SR e3P oF
epoxy resin paint results in poor _weathering and
CONHAE S BLF ST AR EE tHAB AT I GreRdSel FRB WP OsalAE g b ks, and
capabl e of inpartin tol erabl e weat heri ng and crack
penedirsttadnte and attenbmend Pdr woogl yweeelsl cagghér ah, the
.concrete form plywood is successively SF-1163PCT 3
surdatced olii hhrtlenepaicnothereaefi |l | er coat paint and a
color paint. After several uses in concrete

pl aceweBtsstBerPai da tfiddnz08 onthe tEOEAHAGH PHYIRPd nt1hide ;
bear |inme wash (a hardened product fromTreaction of

aﬁeggﬁgg?ﬁg gWBh o1 POOF e L I ST ﬁPQ%ﬂaP€&&%£E%FﬁxI'n%urface

gral ne of concrete waste to0 ca

I roperties ver ea :
CEsultcgng%%g(reacﬁs i A gwoﬁﬁymég g %Pﬁglng molten
substrat e, Spar tion_of the mood when t he
PLASL A EOWQPE SBH 8P MFthEOEXPﬁFeFlPﬁ?FF@H?tH%Sln
form pl ywood surface and damaged surfaces such as
padafeesshons TEG it :@aita*;Su and Resilist paeghehatresia paints.
caused when vessels of the wood-based substrate
sur f Aoecue e, caughdttiacltamhit arih dhendride red ircdnereteated
and fuzzing vessels. Furthernore, the paint film of
pabbe 4104 Thel yreosuis ruratkedo@ng toas eauetilyypbher to the
concrete surface becomes uneven. Still furtﬁ saps

cofbreRedragh ﬁl%éo@régﬂﬁ?f@ iPQgBh&‘o &P ”ﬁéﬁ&faé’c‘ﬁf‘z‘f&

and col or the surface
facilities and materials. Further, a concrete form plywood

 coated 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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Accordingly, reuse of the concrete form plywoods is
practically limted to 5 or 6 tinmes and the plywods
SISl @& i nci nerated. However, the incineration of
construction waste 20 material s including the concrete
form pl ywoods at building sites has been legally
prohi bited fromthe viewoint of pollution problens.
Consequently, the transportation and disposal costs
carftassed thotuwn playweedsa hevel e ded tapgi gat£1d BUEEEHr iint .
t he business of building contractors and ot hers.

.Af%%rl%@%PgEl4us@%cgﬁdbgﬂk¥etéh igcéﬁeﬁtneggﬁfpglﬁ% film on

concrete form plywod reusable as many fi

0SSl 10 _or re ti educe

i%%Eﬁr%ﬁ%P %ngépogﬁkiﬁo%e%ﬁdﬂgu?s% g@ega&“§(% groduct
£ used forn1EI¥£o .5 Meanwhile, acrylic urethane

A ¥pEGAt tpai ?%%n%&mda.wete&rwg&ﬁeﬁowswa%%% but very

,contalnlng a crosslinkabl e unsaturated group, and
fimsdpFpéaedom: crRecsetewanteila conseohpoemed drawerelease

been proposed (for exanple, Patent Docunents 1 to 8,
praperides.Jajanesee Pat esrbe Noed 25882805 ( Pas et Doxwinentn a

1) 10 discloses a coating conposition that conprises:
pliiwpod bEORY! y MRErmMEXbHE Lat OF | B0 RG a3+ 2088 B H 1 ywood

with an active hydrogen group and (b) an acryl

whEAPOhY MBS rrf 65 ReWekBeal AChHYEL Mt%rh%gﬁal%oyplmah the
has a solubility paraneter [arger b

o Slrnds” B HRRe %%L?%ﬁ%? 48&%@3 %ﬁylr%%%ons
T
S e B0 ., e cop0lye: (), e copel s

si | i con-contai ni ng c{gslyners haV|ng at | east one
wopgnRageret it FaiehPUtFEce eogHaupR L isapfl togh by BpoHened -
and -SiH The docunent al so describes that the coating

-coporedaposndi dnzappy i et sola. génertdle imopeoatthpapatinti il m

can give a topcoat exterior paint film having

ofexitel fem plgsikicaneectackygaih@rcorsdpenit Bndhe concrete

cont am nati on, superior appearance and 7
surface becomes uneven. Still further, saps of wood materials

adhere to the concrete surface and color the surface dark brown.
Accordingly, reuse of the concrete form plywoods is
practically limited to 570r'6 times and the plywoods used are
incinerated.

However, the incineration 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 building contractors and others.
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good adhesion with the substrate and recoated paint

film JP-A-H02-261868 (Patent Docunent 2) discloses a
SBF1148BPCT 5 two-package paint composition that

conprises a principal conpogent including a hydroxyl -

containing paint-formng resin, a leveling agent, a

| ubricant and a solvent, and an isocyanate curing

agent conponent, wherein the principal conmponent 5

cont @dtsoiedatsr aheed amaund sd ofcal €yed i+ dgehlplywood

containing at least an acrylic acid and an al kyl

| r&CEYHBL @ sRRL YRl meand p@sg\@%)&ler,]gfcﬁ_grﬁggmgg% ;1% ?16 more times,

pol ysi | oxane pol yet her”™ copol yner. xane
the wetti

t her 0 rs_described_as ttin agent
e eSSy T B R R BT ony SrHa Y d2aBRsad of
10, et hyl ene oxi de or propyl ene oxi de, and
ugRd %ﬁﬂékﬁW%&%%e, represented by the fornula: CH3
CH3 CH# I I I H3c_Si - 0si- Si- 0--Si-CH3 |
|| MemgwbHg ecHBC Mk @ i ablanen 2epcantl pedndrd shiee contain
pol yet her. According to the patent docunent, the
otgunqrackege panrts comesintingn € ardes 1 ithkaaip edanrated
primer to an autonobile bunper RIM (reaction injection

grlgledhdanbicEecsonddl - &Hf ivhtter Rah 1 #Bhd-£2b8388s have
agent such as netal soap to forma paint filmwth

p&BiE BBl e a2PASS | Qmp ke @%ﬁ:‘é‘iﬁ%”boébﬁgn‘égsf%:b% Lhatio) .

the paint can be applied wthout ciIssing.

JP- A-H10-67844 (P i scl

Uer HSLSTErRg (PESTR SBrposrcran (KA SEonGPrUBeRt(A) o

filmformn gl yol resin_having a specific hydroxyl
§%-a%f§§pé?m805&t§ﬁ@ci P FIRPEr-S&Fér dge @

nmol ecul ar wei ght; (B) a bl ocked
copolymer mixture including (a} a copoclymer with an active

hydrogen group and {b) an acryl copolymer resih.with an active
hydrogen group which has a solubility parameter larger by'0.7
or more than that of the copolymer'(a); and (i11) a curing agent
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

'~ least one bond selected from -OH, -COOH, ~NH,, >NH, -8H, -SioH

and ~5iH. The document also describes that the coating
composition applied to a general topcoat paint film can give
a topcoat exterior paint film having excellent resistance to
weather, solvent and contamination, superior appeafance and
good adhesion with the substrate and recoated paint film.

JP-A-H02-261868 (Patent Document 2) discloses a
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i socyanate curing agent or an am no resin capabl e of
reacting with the resin (A) ; and (C a silicate
SEenderset e obtained by treating at | east one
partially hydrolyzed condensate of an 5 al koxysilane
conpound of the formula (R),-Si-(OR 2 4-~
(definitions omtted) with a silane coupling agent of
the fornmula R3Si (R 4 OR4 (definitions omtted) The

| t eyl ka e Pah t{ AoriRcrd Red ded udemdid iaeqt)rinTciplal

acrylic polyol resins and (nodified) siliconé polyo

' T ' that. th .
R N BTS00 FOSNERL A OBt DER el iy ecin
ri ner-coated steel plate shows

Qat ,on a ol estfr E
2 g63G - Etei WG Brofet tPes S R oritHhiPnaAR T BNt e ikt aRceSOCYanate
hardness and acid and al kali resistance, and the
CHEIHE 363 te FOBPIOSFR L/ p disETetiite S Iy oiF 1ds istedr siggponent
stability. 15 JP-A-2001-329214 (Patent Docunent 4)
colitgingspsedet evpinat paiuntt s ofpeslidavednichatenont@itnsining
"(A) a polyol resin solution and/or a polyol resin
atdilspertsieanatnydhcchcadpahyohn &8BYD Mdtfl&te polymer, and
wei ght - aver age nol ecul ar wei ght of 160,000 to
a wePBOn§RQens lgéf'r\?@'av}t%il?Qgigkagéﬁﬁﬁry%%érncépol_ er. The
nonaqueous 20 solvent; (B) a curing agent reactive
i y 0 ) : a_condensat e .
R A e TR s Sl F R
be.suitabl.e as a, topcoat paint for repairing an old
2SRt PP RAE ] RORRLVERTF df Fig @R € oS EA TR ofor SR a5
- I%p sui table as a topcoat paint for applying to
eﬁgﬁJETGBPé?d7 OEuBsPPELBResQERdes eépAcheteYarglwetdpgane,
JP- A- 2001- 329223 (Patent Docunent 5) discloses a
rep@peeat-egabrt thenposintilen that contains: (A a pol yol
resin solution and/or a polyol resin dispersion in
whi cbaa pol yelh, 5 resin igdissol vedsgnd/ or di spersed
i n alnonagueous so|vent|; {(B) a |curinlg agent reactive
ayd-thsi-he, hydeoxyd _ o
of al|silan ¢tompouhd havi hg a peC|QJc
CH,4 A

wherein m>1, n20 and A=nonionic polyether. According to the
patent document, the two-package paint 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-H10-67844 (Patent Document 3) discloses a
thermeosetting resin composition that c.omprises: (A) a

fiilm-forming polyol resin having a specific hydroxyl value and
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structure. The conposition is described to give a
paint film that has good ply adhesion with a paint
SoveErgxat®ed for repairing 10 and is excellent in
resi stance to contami nation by raindrops.
JP-A-H | -2866.48 (Patent Docunent 6) discloses a
curing topcoat conposition (a) that conprises: 100
parts by weight of an acrylic copolynmer (A) having a
a reacdife Shite r9-0up ReNERd e it &eGafHRoN %t)oﬁl b@%@ked
hydr oxyl group, represented by the 15 fornu a ( )

' lg%a%e%@flgg g%én@.O(;"l_ra{%lege r om %%551% Sty rea‘/c(jflng

d-10 al
b f I d d/
B R o R R SRR Ssains o

represented by the fornul a i X éR 30 ) 4-b-Si-R 4 b
LiSers AtR3CaRE R Partiaply) }le redvepd gendemgatly of an
and 0. 1 to 20 SO parts by weight of a crosslinking
aldgerts idempognare@pdhati fige doredst (RWb.-iSociRiate
groups. The docunent describes that a topcoat paint
(daflimiwibhssopeticer) cattamanatilaner esupllangeagent of the
adhesi on, sol vent resistance and inpact resistance can

fdi@lul@bk%ﬁﬂ@l by oappl_yi P@eff@m@%ﬁ@%ﬁ?@@@@f The polyol
- conposi tion (a) to a SF-1163PCT substrate surface

rSUER 28) ambah,F i GETRAL Lhats aeS bg%&lgﬁ é%%%gf%e51ns

with an epoxy sealer or to a sur eco

o kit n%lfﬁ‘éé‘lfz\eﬁﬁ‘:f%aa‘éz%% SELY L, pument

ose ing 5 resin conposition obtained by

d
_dEE%%3L§%§ az“att tl&?rm‘??\?t’éln%diﬁﬁ%épmp@ﬁﬁlﬁa\ﬁmglleﬁﬁi as

active hydrogen in the nolecule, the copolyner resin

2 BELHG PPOELRR® Mool sy Kyd widagtare stige] pdate shows

pol ymeri zabl e unsat urated group,
goordganopot ysrdsesguésxanentami haaipol yoet szabte, hardness
unsaturated group and a conpound with a 10

‘anpohy DRI 7@t BeAMS atd i jad teth & Ok (e 2 100t h%‘%alexcellent

copolymer resin; and (B) a crossllnklng agent capabl e

pr@ﬁef@@&&'é@bﬂMé§‘sE$@h tg%gbfyg{ gen, preferably an
i socyanat e conpound e ocunent describes that the

CORRLLAT SERANE AL Almotio) nesaerses, .
toggoggréalunn remeplolser]cclyonar%%asi’:t ac%nlgatﬁ/lst he(rAe)O]; 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 dissolved and/or dispersed in a nonaqueous
solvent; (B) a curing agent 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 old paint film in the building exterior and

- interior an_d_ also suitable as a topcoat paint for applying to
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~peeling strength stability, and non-mgration to an
adhesi ve |ayer. JP-A-2000-86975 (Patent Docunment 8)
sehscdnses a coating resin conposition that conprises
a crosslinking agent in whi 20 a specific
or ganopol ysil oxane is incorporated in the nol ecul ar
skel eton and whose nol ecul e has at | east two reactive.
groups capable of reacting with an active hydrogen to

st tPA e LTQR iw%n%trre%ge uney nand, g specific

silicate. The docunent scribes that the conposition

can gi.v [ til.m havin F-1163PCT.9  .good

i oS kRS e o AT LR

resi stance, anticontam nation properties_and easy _
to@&ﬂ%n‘?ﬁ&ﬂtoﬁoﬁ@PééEéoﬁr bbbkt Feataina: c4h) be B asigsin

used as top coats for buildings and vehicles. 5
SQIpLA 0D PNEY3I66 PPalent rDetunBnspeyidisihogescla a polyol

process for making a conposite film which conprises
restigpsd si Alswbilvhd aarsdibst rddtsparseebahed mbhiig@ePis MRl vent ;

conposition that contains an acrylic polyol and a

(E00lay EuRGhigoBgkner ganttive SPLYRNGLE & . gtdi® of (B);
acrylic polyol containing a 10 (neth)acryl ate

. =CR- C2. finiti amtted). ...
orFRETS8T: S0y LHE0R SR ACTUOLLLANS nOY S0hpoc i
S M T RTINS L ST

osition ~inc ﬁhg
the fornmula R1,R 2 bSi (OR3)4-a-b (definitions omtted)
thatd gaC’ﬂ;PdTYo??Ffa%% oI VTR PEANT FRIRAELDHOE GePagr ing
The docunent describes that the conposite film
angr by ied Idrerdub st Fot kst anrsh tascghiswinabiahdoy andndrops.
surfaces coated with various paints can exhibit good
mar JPe3rBlangecahdl Qartfeade Doandieesss) Holwvbsseclaosaring
i nvestigation of Patent Docunents | to 20 8 and 10
togaeatnobtmbosit any techiiLalcdndes 4@t e neret 8yl pamynt
surface is coated wwth a formrel ease agent. '
of%ﬁﬁ@éﬁ%m!: Yoo yrmdat ﬁyg?gy%g@ﬁ@aéewm&%ﬂd&m bonded

describe or suggest
with a carbon atom, and a hydroxyl group, represented by the

- formula (1): (R'Q)3-.~51i(R?%) .-C= (wherein R! and R%: H or C1-10

alkyl group, a: integer from 0 to 2); 2 to 70 parts by weight
of- a silicon compound and/or a partially hydrolyzed condensate

thereof (B) represented by the formula (2): (R%0),p-Si-R%

(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
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
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coating conpositions and paints they disclose can be
applied to a formto permt easy release from

Shal Desmer concrete and SF-1163PCT 10 repeated use of
the form There have been prpposed plywood filling
urethane resin paints (Patent Docunents 9 and 11).

JP- A- HO4- 268379 (Patent Docunent 9) discloses a
process 5 of filling a wooden plywood, which

SO e SuPREY i Ha Pai b tal RAt cSQBL RIAS tAas been primer
unsat urated pol yester resin having at |least two

cdHisA Yk ahedy %%Bgliyes@%f@‘s sandoal J.gast. 006, bYALAXYl o sya
group in the nolecule, a po?ylsocyanate conpound, —an

e r. Rigment,_an_organi ¢ peroxjide catalyst, a .

e B T iaft BIRE Brataor Pl SrngR Sk ePr avord thnd paint.
unsat urated paolyester resin_is described to result ,
fr omJgs_tAéﬁlfli‘@&%iZéﬁ (R Becomendoptsislioses a coating
pol ymeri zation) of an unsaturated dibasic acid such

regsl el adRe sddii@rand taipeby hydcopodliyoetridizagioh ag: (R) a
ethylene glycol. 15 JP-A-2002-102792 (Patent Docunent

cobb)l wiliestkeses aviproee ssotfve hydiroigeg an abat edl fenle, the
pl ywood, which conprises coating a form plywod wth

copcigmeantebY e PENL raline ds abal po NN A0k f1 SPECELAL with
viscosity; applying a prime coating paint "~ having a
D S - .

o SBEPHEL IO R NS BRI YN S
\at er - di rsi bl ol_yi socyapat e, or rime coatin

willh o0 SRELE le SRR e Pod B (et ik

droxyl .group and a sqlvent type polyisocyanate; and
po éﬁﬁeﬁlﬁé‘bgeta EGEP%E?%t IrAPBe dfFécPBsEBtiPEa) pPBee¥der
of producing a coated form pl ywood, which conprises
regEnt18BPCBL R ceeasilagkintorarplyaepabhe thf arraajuesusith
penetrative sealer having a simlar specific

thei scbsive yhydaigeonpakedsrablyater i dbspanstbl eonmsind. The
and/ or a water-soluble resin and a

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
lavyer.

JP-A-2000-86975 (Patent Document 8) discloses a coating
resin composition that comprises a crosslinking agent in which
a specific organopolysiloxane is incorporated in the molecular
skeleton and whose molecule 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 composition can give a paint film having
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wat er - di spersi bl e pol yi socyanate, and applying the

above 5 prine coating paint and topcoat paint
ssequepbeal ly. The filled pl ywoods coated according to

Patent Docunments 9 and 11 show i nsuffi cient

formrel ease and reuse propefties when used as

concrete fornms. Further, various urethane acrylate

pai nts applicable to 10 concrete forns and wooden

S ; aposed, Cr -
e R e R e cphcd 8e;%BP5a'1t1eénrf@ b
. rethane cancrete-rel easi ng paint

! ™
bt el S RO IR & B WO G- & bl JUTiet hane

- cc{))aint,h ving a specified 15 formula (omtted) and 10

BEABHHHTE 5 SRS RE OB A I51sas e £ap PRabftgrably used

boi ling point of 2SO C or above, wherein.the
apotgRir @@ Heh & qrailml di neist snsbdvaiyi dlesot i on of an

organi ¢ polyi socyanate having a specific nol ecul ar

wei ghtP-and cdt-1I08ast  (Pwtefhdn Daverage) liosoeiardbees a
- groups with an active 20 hydrogen-contai ni ng conpound
pheyd g farspeeidd & rheedlide £1ehghih i Rinphr8a%ls t¥Weps in
- (on average) active hydrogen groups, and has a

wiseti { i Gl et hane cros sl 'an%ﬂglégﬂ 1 ¥m si%ionhéchat

di scl osed is a concrete form obtaine y applying t

t _t r.d. _The docunent describes that .
B dtns b oReY PRl Vel S R B b e asgapde
, the paint, and that the paint applied to a wooden or
L SRRER AT HOBEPE @@ma&f Yed&y PodVeds £onfkiegR1R&t ér
resistance and reuse, nanely, the coated form has good
(nefihdsa v 1ake repsespréper bive $H25CBPCRHOSIGUIE ions
(Patent Docunent 13) discloses an enbodi nent in which

ontig egbt,i Ve hyawl igemn -icohtaitridngo cnpoeswl andesarebedand the

JP- B- HO6- 39768 (Patent Docunent 12) contains as
reassanitalbréaaporest asr eaeattiedn witdductobetiwgelotposition
bi sphenol and oxyal kyl ene ether. The same effects as

irRaRiAYRd ahY oPahaRL 1 118ROEHABRLNEZ 02T ehdesei-ihed-

RY%.R%4S1 (OR?) 4np (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 coated with various paints can exhibit good mar
resistance and surface hardness.‘

However, close investigation of Patent Documents 1 to
8 and 10 does 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

coating compositions and paints they disclose can be applied

to a form to permit easy release from hardened concrete and
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JP-B-HO7-2931 (Patent Docunent 14) discloses a
concrete releasing paint which is applied to a
sgur f @ge-of a wooden nenber contacted with concrete to
permt easy release fron1co §ete, wherei n a paint
resin conprises an organi c polyisocyanate and 15 an
active-hydrogen containing conpound such as polyol,
and the organic polyisocyanate is non-penetrative in
rd nEher, o disclosed is a concrete form
IéF%MM cﬁ%%%e palnt |é?ﬁ; rectly applled to a board

surfage. cunent descr,i bes i.li cone_and t

| | kea}glan gjec?r{ 8rf>ﬁgssg, fy‘ﬁ%%‘?tfﬁ&al?@ B?@Eﬁf‘%ﬁtresm

ef fects can be achi eved in surface snoothness of the
piﬁﬂﬁﬁ HaTRtdnPocorEedse O éasy lél-ease and reuse

properties (at least 10 tines). JP-B-HO07-98918

( Pat it ADHEGMERE3TY) (Bh sl bPesuaenta) yWiisc lgrsetshamperocess

pai nt conposition for coated concrete form SF-1163PCT
of13ilphiypgomdvcctn pogpbbdesHlaiclaciaht SeSkppaRdng a paint

pol yi socyanate curing agent wherein the acrylic resin

- tH#s cansalihd Qﬂdﬁf@%uré’@&%o@fyeﬁ%éﬁré@@n”ﬁa‘lﬂ%gaét Aeast

glass transition tenperature of 20 to 100' C and

tv&%ﬁhﬂgétﬁ}fﬁ‘:ég Iscfoseca{dé"@n%%toﬁeggtf&?ab% c%xyl group

100, 000. Also process o
t te_f whi_ch [
e Z%P%%.%ﬁ%nﬁﬁsEé?vgs.%ﬁyapats PPRE0E s ubt: Fabgader?
foll ying, and applying the acrylic urethane
PLIEE %ﬁﬁﬁ%ﬁﬂ%l&qperawéﬁe%%%lw%@ aﬁwggvatdwr@h@m

tenperature The docunent 10 describes that the
a gepjngc agret RaAEOPai ithe oipvstuiaredpptivesten tdein is
acrylic emulsion prime coat on the plywood can dry
deggirckky av ambiéht frempesatul £i€20ivn 28eKydraandnt he
t hus-coat ed concrete fornpl ywoods have good dryi ng
copreperties psUghethaitibRy SAmbersdAaAcked M NYHsic acid
bl ocki ng (sticking) 15 between coated surfaces, and
sutHr49e. S
adheglgﬁgﬁﬁfﬁbgﬁeaéggi51a?gﬁgﬁgkéigg%ﬁégﬁgugﬁQg;ethylene
g16an¢gr et e- rel ease properties.

JP-A-2002-102792 (Patent Document 11) discloses a
process of producing a coated form plywood, which comprises
coating a form plywood with a solvent type penetrative sealer

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
polyisocyanate; and.applYing‘a'topcoatjpaint. Also disclosed

is a process of producing a coated form plywood, which comprises
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JP- A- H09- 221627 (Patent Docunent 16) discloses a

sol vent-free urethane paint conposition for coated
seoncegeter 20 form pl ywood that contains a

pol yol -nodified acrylic resi havi ng a hydroxyl val ue

of 50 to 400 ng KOH g and a pol yi socyanat e conpound,

wherein the polyol-nodified acrylic resin conprises a

pol yol having at |east two hydroxyl groups in the

I (| :
B ﬁc%%ﬁ@ focn e e e B, A vl s

osi ti.on ied t a.priner c d pl ywqod
hag‘?lggq cPesSJdrbl cosrPcei’cét &5 diease Tt %%é_‘r%t 'Cfég‘éams a
JP- A- H10- 120896 (Patent Docunent 17) discloses: a 5
WRLHT T SRAFTOH A i HRa B rEE 98T iss & e ~conbibd st itesipapng 2
pol yol having a specific weight increase rate and
watiegcolli eT (1) ea podotipmery ahavieng aads pepilfyiiaghyteoxplove
val ue, and (C) an isocyanate conpound having at | east

prine icedylanatme igrowpsl itepthe thplaaat eequaneukilng .
conposition that conprises in conbination (A') a 10

pol yaxyaf Kyl &ng 19abyak.cdBed B@cBQBYHErto ?Bgeﬁ@DcIJiﬁnents

i socyanat e conpound; and a paint containing any of the

9 %Hﬁ‘@l Sk NG, 'etrfto%§)rm-£§%lgg%%ngga Pﬁgél lq.'(:‘\gvertles
hat the pai nt as good curing propertres, vi des
whe%F ent appear ance of a paint film and |s suitably

USGESFOTaSaIﬁPFﬁgtg t8htfete form 15 pl ywood.
JP-A-H11-116893 (Patent Docunent 18) discl oses
concFEEEREEy W HEEGHS BERPBENEI ¥FE Y hlte PIIBHE| %&PLPJ;/lcable to
i ncludes: a principal conponent conprising (a) a

CopeIrpsle fromeadait vopden esiths omivés (puty pedrkdrepesed, as
oxi de to both ends of bisphenol A 20 and/or (b) a

-decompbedd ihaPangnat DbeasentwolBydooxyl. groups per

nol ecul e, and (c) xylene having no reactive group in
the jrebenubesandshasabespess finfestbst | tULHE1 G5O P
and a curing conponent being a polyisocyanate. The

poq9ﬁ¥€%ﬂhnge§65b9@§eLPQEea%Eﬁ CgHEH%'EhQE QBHﬁkfgeéozéo

wooden plywood can give a
parts by weight of a polyurethane paint having a specified

fbrmula(omitted)and101x>300partébyh@ightofaaplasticizer
having a boiling point of 250°C or above, wherein the
polyurethane paint is obtained by reaction of an organic
polyisocyanate having a specific molecular weight and at least
two (on average) lsocyanate 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. Also
disclosed is a concrete form obtained by applying the paint

toc a board. The document describes that silicone and the like
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SF-1163PCT 15 filmexcellent in blocking resistance,
formrel ease properties, weathering resistance and

sFeppiser savi ng properties. Japanese Patent No.
2866662 (Patent Docunent 19) di scl oses a
wood- pai nti ng pol yuret hane r% in conposition that
contains: a copol yner obtained by polynerization of
(A) a hydroxyl -cont aini ng nnnoethylenically

t L€
PR 28%%?% S BT AN Rar T gy B rooden
RSl SO oA S ts ety ASEE T ndn vater

polynethylene/polyphenyl/poly|socyanate The docunent
reflsthahes 2Rt i He BHBoYrt Fiom coatase fappiiay dogdarelease

| auan pl ywood and dried at roomtenperature to give a
alphiyaudg |mideabtigs .superi or gl oss, al kali resistance

and bl ocki ng resistance to 15 those of the

conv erH-EeHIS 3@ 7¢ar dtharea tp@oatinkntng,3)add sallsses an

descri bes that the conposition is useful for painting

erfdCimeiret ifrokMmiRhy waedsct 3Pz A 28P2q 8 4den{ £at 8 compound
Docunment 20) discloses a painting resin conmposition

dépgoﬁyyg?% o ety %ﬁ‘l&%‘go@éfﬁ%r%‘%ﬂl e
t
e .z%?naﬁﬁﬁﬁ%'tﬁ?”%? RTGII R b1 HOFPREBPY 2nd

unsaturated nDnoner having a _cyclic structure, and_the
oz ol eneadthegsyl Taef e r @RERFEA of achieved by Patent
hydr oxyl - cont ai ni ng SF-1163PCT 16 pol ymeri zabl e
Dagnseindr dtednvoniemer 188d -a pol yneri zabl e  unsat ur at ed
nmononer having a specific straight-chain and branch
st r udPuBe HOThE SddciFmenintdBscukas 1hptditded ceenpasidricdete
can contain a resin such as a silicon resin or an
redl<gaiios) bh Cat &hId chorklapnsat ed €aR Ne- sl odS RHbABR member
internmedi ate and t opcoat

contacted with concrete to permit easy release from concrete,

wherein a paint resin comprises an organic polyisocyanate and

an active-hydrogen containing compound such as polyol, and the

organic polyisocyanate is non-penetrative in the wooden member.
Also disclosed is a concrete form in 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 f£film and concrete, easy release and reuse properties {at
least 10 times).
JP-B-H07-98918 (Patent Document 15) discloses an

acrylic urethane paint composition for coated concrete form
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pai nts, can be applied to substrates such as pl ywoods,
and can provide superior gloss, weathering resistance
spand d9exi bility. (But Patent Document 20 does not
descri be or suggest that th conposition can be
applied to concrete form plywods and 10 formrel ease
properties.) However, concrete form pl ywoods coated
with the paints and the |like disclosed in Patent
o IR RLS - 1204 9r 200 s NAIR| Moy 1 1GORCLELE FQr Ml YR0dSanate
are unsatisfactory 1n any of form releasability,
interl am nar. bond _strength with the substrate,.
e Ll bR Bdn LR P el b ki tn it it Dyazoxy)
urface_hidin properties and paint film appearance
Vean é)tfatl@.t%gﬁ%ﬁﬂgelfo%é%roff W& hane s ! d$&mperature
concrete form paints has been proposed (for exanple, .
ofPafem 1DOCUREIH & 22ight28yeragapaniessilPat grtighd.of 30, 000
2866662 (Patent Docunent 21) 20 discloses a
tonddd- paicnt i Ahspodlysic bb hediei s esi prooeposofi Dabthedting a
contai ns: a copol yner obtained by pol ynerization of
coAkda cohydeexy Foeanbaibha, MpeehhybepreakkyYapplying an
unsat urated nononer, (B) a nonobasic acid and/or a

urated mnoner, (B i a
e S hara o) kaornr o §Tpe e rbLEbRta by

.hyl enj gal | sat ur at ed noner ;. .and . L
A cORS T UIRE S AL TPEO B BHE paint gompasiion
scri hes tha he, conposition can be applied to a
foﬂjﬁgﬁdgﬂ’lﬁz%bﬁ éﬁél%‘? P da%t?l?%%ﬁ\ef“@ﬁﬁéFg}gﬁre TRe gogemgnt
paint filmhaving 5 superior gloss, alkali resistance

degriibrsciialy thespsthée uirthanms pashtt ranpenielnn epalied
pol yuret hane paint filnms, and also describes that the

‘tocthposcriybnci smusefiah poimpacneingncbher plgwobdroan dry

pl ywoods. Japanese Patent No. 2719045 (Patent Docunent

qudk130=€i sabosss acRpeEgsarEon2babri gatdng seaated
~concrete form plywod, which conprises coating a form

 thRk¥WeQHeWiddh & dHd FBrmRAMNo HRIREL S 1D PEr M Kk@blroperties

resi stant wood-filler, "applying a
such that they can be stacked without blocking (sticking)

between coated surfaces, and further describes that the paint
film has good adhesion with the substrate and excellent
concrete-release properties.

JP-A-H09-221627 (Patent Document 1¢) discloses a
solvent-free urethane paint composition for coated concrete

form plywood tThat contains a polyol-modified acrylic resin

. -having a hydroxyl value of 50 to 400 mg KCH/g and a

polyisccyanate compound, wherein the polyol-modified acrylic
resin comprises a polyol having at least twc hydroxyl groups

in the molecule and an acrylic resin having a hydrbxyl group.
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topcoat paint that conprises a noisture curing mxture
containing an NCO term nat ed urethane pol yner
sK41eacidcan 15 product of pol yoxypropyl ene pol yol and
~ pol yi socyanate) and polyisqh yanate, and allow ng the
topcoat paint to cure with el p of a catalyst
conponent in the prinme paint. JP-A HO8-142032 (Patent
" Docunent 23) discloses a process of making a coated

TH@G%MMOQ%%MSQS GO i:8gs 0a48tC08hbAL: B EQTdPplied to
pl ymno Wi th a prinme paint that conprises a

r I [ t I n,
P E Bt e R L
at palnt based on a silicon-nodified urethane
pﬁ%§%ﬁ% Al'so described is a nethod for noisture curing
the silicon-nodified urethane SF-1163PCT 18 resin.
JP- AJP0B0H1678245PPat Bt cbchinernenl) 1d) séisskesas: a
process for producing a coated form board, which
ClgUmyr cs®BsosLoadn rithas conprétesf tn mdrdanmd tiwmi ¢h) ispolyol
made. by nmeans of 5 conpressing and heat bondi ng waste
hapdper aaBgdeaibindeeightt hnche PEE MEa €OMADNGrRAHIYI hhat(B) a
contains a noisture curing urethane resin (rigid

- poqg,ﬁtea%fﬁqf aerecmc& APRL¥LDY A MRPCOARY R3I DL ﬂs'aé‘rg{anate

cont al ns WO- pac age reaction type ur et hane resi
00 IA
co%%%ﬁﬁld I}L‘g‘g‘!{ﬁgs z ea?sﬂ]e%w%:ll%r?ecgfﬁ%&zt érglgs/g' gﬁ ’élfeaﬁgrl]ecule ;

attachnent of cC mxture s ch as cenent b
a Eblatlrlﬁgcgmgasg?ﬁa&%@aﬂ CQEBTRFER AR ROEDLBFhimA &) &

ur et hane lymer that is obtained by reactin
PodaPyEeh &Y BBPyBPlY%d/ 6B) pbgeBPermpsl yand Wkt hthe
pol yi socyanate. 15 JP-A-2002-322240 (Patent Docunent
ispeyadisel osmsoand noirst er padoti ngnbrénhagearpnpogihei ehove
that contains an NCO-term nated urethane pol yner and
cuatingXxazopbdi teot et MMad elbcueaithaks eopeuUrtatWiBeebAint
the NCO-term nated urethane polyner is obtained by

hakegsdd a1 iIRF YaRRke tWekl) provides excellent appearance of

a paint film, and is suitably used for painting a concrete form

- 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)alkylene oxide to both ends of bisphenol A
and/or (b) a compound having at least two hydrexyl groups per
molecule, and (c¢) xylene having no reactive group in the
molecule and has a specific substituent group; and a curing
component being a polyisocyanate. The document describes that

the composition applied to a wooden plywood can give a paint
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20 pol yoxyal kyl ene polyol. The docunent descri bes that

the conposition has excellent adhesion with a topcoat
spaiectpdy JP-A-H |1 -310621 (Patent Docunent 27)

di scl oses a coated concrete ﬁ;n1plymood that is

coated with a urethane el ast obt ai ned by reacting

an NCO-term nated prepolyner with a SF-1163PCT 19

curing agent conprising a hydroxyl -containing

ffgﬂ'gé;ﬁt’cf’églw : £ QALY § Qg”?e@}?’éﬁpaq{jcés %Cffeq%%to be

out use are ease a{gen

gf A-2002- 294% (.Pat ent cune Iﬁg) dlscloses an 5
Plagtieous” Pai it g%&ﬁ %01 S &Y AR iS¢ VIR
S|I|cone resin emulsion and a polyurethane enmul si on.
PEIREdoi&ient describes that a paint filmfromthe
conposition displays greatly enhanced crack
r esi shesgeseHbasear, Noen&Bétd o r(Pepleywnoddsumeated 9 )
with the paints 10 and the like disclosed in these
dipatlerte dacunehtss imanmg] polyaeathehe fofin pbywoedsiocarihat
unsati sfactory in any of crack resistance, form

cdrélgasabid idopo liviker baranalDend p%tl@%{é%fiatwohh Jdfheay a

- substrate, alkali resistance, substrate-surface
AR 0‘9’%%2&%9?{ 91%90% A

at_ent cunen%cz a FDZ 26 8%? Pat ent, Dgcunent 3:

(B B A MR a 84 2ot BRE Bac Grehtl 1823, ACSG0TS355) &7

20 Pat ent Docunent 5: JP-A-2001-329223 Patent Docunent
eteyispigahly. pagesErapaflefrubdcubend, 7andp-(A) HEROS RS P52

Pat ent Docunment 8: JP-A-2000-86975 Patent Docunent 9:
ety larHgsligsyngaspraiedPednoer; and
polymethylene/polyphenyl/pglyisocyanate. The document
describes that the composition canbe applied to a lauvan plywood
and dried at room temperature to give a paint film having
superior gloss, alkali 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-2002-27412 (Patent Document 20) discloses a
painting resin composition containing a polyol (Al) or (A2},
a polyether polyol (B) and a solvent (C), wherein the polyol
(Al) 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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Pat ent Docunent 10: JP-A-S61-103966 Patent Docunent
11: JP- A-2002-102792 Patent Docunent 12:

sBPrBsH5r 39768 Patent Docunent 13: JP-B-HO5-39767 5
Pat ent Docunent 14: JP-B-HO7- 5931 Pat ent Docunent 15:
JP-B-H07-98918 Pat ent Docunent 16: JP- A-H09-221627
Pat ent Docunent 17: JP-A-H10-120896 Patent Docunent
18: JP-A-Hi|-116893 10 Patent Docunent 19: Japanese

%l@%@x@%@%ra@@fﬁo Wd é)nléfmer zable

A—2002 97412 Patent Docunent at ent

66 2 _Paten cunent 22:. Japanese Patent  No.
%@@ SEER Bocane %Spfﬁlilﬁﬁgé% “Fhepy, ane
Docynment 24: JP-A-2000-167814 Patent Docunent 25: =
DIFBIGR 56D9C 569 71 TheateArrent dresr iFes Y ALheozrmypmidyion
Pat ent Docunment 27: JP-A-H11-310621 Patent Docunent .
caggeoypain 20095 Z94187 226 SUMVNRY reF 1THE ENVENTEON Thiecate
present invention has been made to sol ve the.
caafdEresdicd cany et beral apr ohliers. ikterscdhenef en@ abpcoat
object of the invention to provide a concrete form

pailnsagodaneusapbe i SB- ﬂé—@;ﬁ%gl_tr%]%:esf@ﬁ?éhtéﬁ?iﬁ%@d% and can

manuf acturing process thereof. It is anothér obJect of

pﬂd?ﬁdengﬁﬁéfp&?q rsgvdvggtﬁ‘?ffﬁgoncr 2stctrea¥%de a{lgsf;lr%x1b&llty.

topcoat pai nt conposition or m
a nabl ncrete formp coated wit
(b AR e i P b e Eh S %%Oﬁaﬁagﬁsag it Tne
concrﬁﬁg and - whereby permits reuse of the concrete
CORPPRITERY CAReSS RPP; éed tpuFpRerebBj éermoplyneods and

invention to provide a concrete form
form- release 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,

alkali resistance, crack resistance, substrate-surface hiding

properties and paint film appearance énd state.

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

Japanese Patent No. 2866662 (Patent Document 21)
discloseszawood—paintingﬁpolyurethane resin composition that
contains: a copolymer cobtained by polymerization of (A) a
hydroxyl-containing monoethylenically unsaturated monomer,
(B) a monobasic acid and/or a polybasic acid having an

ethylenically unsaturated double bond, and (C) another
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pl ywood coated with the conposition and a
manuf acturing process thereof. 10 It is another

" q@bjeeipdo provide a concrete formplywod that is

excellent in crack resistan and can be rel eased
(stripped) from hardened coricrete and be reused many
times, nanely, that has good rel ease and reuse
properties, and a manufacturing process thereof. 15 A

10 AGNY) 16 831 P GRALRAI,NG GoNPosi tion for

e .
- concrete form plywood (topcoat paint conposition)

| _ J coat p: _ |
e e e e R G T N

conpound (v%, and an isocyanate curing agent (iii). 20

defd et t parrftosmpolst 4% 6ARMS/2PRE t Be - OcbrpFREE lamood
anti-foam ng agent (xii) and aL |leveling agent (xiii)

and The-edo pdo ao gpaiiepesmiaiet iton givef er aliytcdatai heving
the polysiloxane conmpound (v) in an amount of 1 to

sl ipar tdoby, akkghi peyidharns byowkightredidstwence to
curing SF-1163PCT 22 hydroxyl -containing acrylic

tHES B(the (Fwaleddh £l GNLRIMIthaAe baShtCODNTHE] adPMso
pl ywood according to the present invention conprises a

t aj i Ao [

e A A e R e G o S
film,(B)/paint film(C)., wherein: the paint film (A

fCirSI’n éjllgy'w) Pgrs'coat paint filmformed froma curing
acrylic resin_conposition_that conprises_a curing
hydraﬁyﬁpesﬁtgﬁﬁgﬁa HeryPi&2Pdsi AfetpntcRPermRRt 22)
carbonate (ii-a), talc (ii-b), and an isocyanate

di@gliosg sageirtc ocieisis) foro fekeipaitandf al greBpdi soaprarddfern
coat paint filmformed froma curing acrylic resin

plogompdsi whooht datp cosps | gest i ur ifpgm plywood with a prime
hydr oxyl -containing acrylic resin (i), at |east one

pel@tOtomPt 08EAY 4\l &6l ieeked staam yebloviilen, e ing a
titani um oxi de and carbon bl ack, and an isocyanate

t PRI A8 chiblkl LomPRdses a moisture curing mixture
cqntaining an NCO-terminated urethane polymer (reaction
product ﬁf polyoxypropylene poiyol and polyisocyanate) and
polyisccyanate, and allowing the topcoat paint to cure with
help of a catalyst component in the prime paint.
JP—A—H08—142b32 (Patent Document 23) discloses a
process of making a coated form plywood,.which conprises
coating a form plywood with a prime paint that comprises a
water—-dispersible resin and/or a water-soluble resin, a filler

and an isocyanate compound, and applying a topcoat paint based

on a silicon-modified urethane resin. Also described is a

method for mecisture curing the silicon-modified urethane
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15 the paint film(C) is a topcoat clear paint film
formed froma curing acrylic resin conposition (d)
sihpfcs rises a curing hydroxyl -containing acrylic
resin %ﬁ? a pol ysi | oxane gnpound (v) and an _
i socyanate curing agent (ii|3 or a noisture curing
uret hane resin conposition (C2) that conprises a 20
noi sture curing urethane resin (vi) , a polysiloxane
~£ofpound  (v) , a noisture absorbent (vii) and a
curlng catalyst (viii) . In the first concrete form

pIy ition for the filler coat paint
film 7A %ﬁ%ﬂ@%ﬁ‘l dofprise PrCIMERst 24dnd18F 145G NG|
resin (|x) yellow iron oxide (iv-a), a SF-1163PCT 23

PRIfFSET riopi ERFERINK)R A1 tanl dren é;@tamdfnglhagént:omwses

the conposition for the mddle coat paint film (B)
cortyirfqura hemcmdrpiam atosreastwhdrd dfs amdanbiy- sebhki nd

agent (xi) and an anti-foanm ng agent (xii) and the
cO@PRES i PrRnChead boGAinfowabtrthpapepcoat £walddfal Mith

film(C my further conprise at |east one of an

a gaamef@@ﬁﬂgg @g@ﬁtt éa%& Lofd g dl g%f%r@@ﬁhlﬁ?'dﬂﬁ)ﬁaﬁe

he conposition ( for the topcoat clear pain
<485 e sesoy s v e LA L

: t.s by melght 10 th curing hydroxyl -contai nin
_Cdp o el B oend P EE o SHPEN L 6EREP L RAFLENGE0ET

sol vent, nanely, the nonvol atile content). A process
uged i amgndegdfri ng the first concrete form plywood

according to the present invention conprises formng

15 t FE-paAP2fBPAB 7L AfPatBrtaRdc@non2a) suifatesef a

substrate in the order of (substrate/paint film(A)
me/thaidnt £f pkeweB) ihpabttachmneémt (6F )a HyE&LaONd: earRGeEe such

form pl ywood according to the present invention

2 sCOPME 589 oS Eah ANt tRALAE rhEL AR Hifan NCBtekm3Rd ted
20 (C) provided in the order of (substrate/paint film

ur(e’%ha}le/ ﬁ@iﬁﬁer fth 0 i?oi)ltgﬁlngtd Lf> lljga(cgﬂl)g pmé'l.e]fllélf polyol
and/or polyester polyol, with polyisocyanate.

1 JP-A—2002—322240 (Patent Document 26) discloses a
moisture curing urethane composition that contains an
NCC-terminated urethane polymer and an oxazolidine-terminated
urethane compound, wherein the NCO-terminated urethane
polymer is obtained by reactiﬁg isocyanate with
polyoxyalkylene polyol. The document describes thatlthe
composition has éxcellent adhesion with a topcoat material.

JP-A-H11-310621 (Patent Document 27) discloses a coated
concrete form plyweod that is coated with a urethane elastomer

obtained by reacting an NCO-terminated prepolymer with a
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the paint film(A) is a filler coat paint film((Al)

formed froma solvent type curing acrylic resin
sEoMpeshddon (a'l) that conprises a curing

hydr oxyl - cont ai ni ng acrylic %f 1163PCT 24 resin (i) ,

an i socyanate curing agent ( ii) and at |east one

extender pignent (ii) selected from cal ci um carbonat e,

talc, clay and bariumsulfate, or a filler coat paint

c%#i %ée%% %ﬂﬁg?g%%%t %%r% Q3 %Eﬂkgg,tcom%oundd The

SI t1on COITp i'ses

e ment (i.i) .selec fro
C%%%@o@ﬂdﬁ% ral e ool 15y O EREE B AR PP SBP R ES S I TpafRut use
film(B ) is an mddle coat paint filmformed froma
Oﬁnﬁsﬁ%ﬁ%ﬁ%ﬁuﬁﬁﬁ? ur et hane resin conposition that
conprises a noisture curing urethane resin (vi), a
curim@-ﬂe2@@2a29§ﬂ3GVKPEﬁeahdDacmmbgtuﬂé)abésnbeﬁes an
(vii); and the paint film(C ) is a topcoat paint
aduddnd paiet dot@as 18 ienrddig: 800 yih & Gnr @51 ¥ icosPOscbhenresin
that conprises a curing hydroxyl-containing acrylic

enﬁﬂsélrbr{ bhd @Po&?@%@ﬁéﬁ@ &ME1 H0on adete dbbideANd R cribes
| east one co pigment (iv) selected from 15 titanium

R A e e B RN e

tion. for .the filler coat paint film(A ) my

Iﬁﬁﬁ? é* 5@ﬁﬁrr§§l§FaP8§St one col or pignment (iv)

sel ected fromtitani umoxide, yellow 20 iron oxide

cyantiR¥eBElie aPRCERFDTP B RHVGels KO25EE0NHER oHes dtaelnts

form pl ywood, the conposition for the filler coat
anghitdte flilken GAsclpsadyifiuthhee peompnitsdcatmeaast nenely,

of a vinyl resin (ix), a thixotropic agent (x) and an
coantrietzetfiolritng lggentis( Xk)e; uhkatdefpasotriyonnf anyt b€ crack

filler coat | SF-1163PCT 25 paint film (A 2) may

rdiIsHtReIceG OBk iS e b2 k8BS 186 @SR laminar bond strength

with the substrate, alkali resistance, substrate-surface

hiding properties and paint film appearance and state.

Patent Document 1: Japanese Patent No. 2583230

Patent Document 2: JP-A-HO2-261868

Patent Document 3: JP-A-H10-67844

Patent Document 4: JP-A-2001-329214
Patent Document 5: JP-A-2001-329223
Patent Document 6: JP-A-Hi1-286648
Patent Document 7: JP-A-H11-315252
Patent Document 8: JP—A—ZOOQ—86975

Patent Document ¢: JP-A-H04-288379
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sel ected froman acrylic resin, a vinyl acetate resin,

an epoxy resin and a urethane resin, and may further
sEOoPEi|er an i socyanate curing agent (iii). 5 In the

second concrete form pl ywood,, the conposition for the

m ddl e coat paint film (Bl )" may further conprise at

| east one of a leveling agent (xiii) and an

anti-foam ng agent (xii) and the conposition for the

ﬁ{@é}?@%ﬁo&ﬁl{{ te Rigl,mAeCa—) 1Y gWdcher  conpri se at

east one o an anti-settling agent (xi) , a leveling

P BROeL 8-t aP A A ‘Chd eactnd concr et e form

pl ywoaod accordlng to the present i nvention conprises

PFH A CHwE tpdint FEEmE0PAR (8% ) and (C ) on a

surface of a substrate in the order of
P tsarhs theatugiepdi AB f JPmB(CAROp g et/ film 15 (B )/ pai nt
film(C)). The first concrete fornplywod coated with
Pdthentaflarcese@nd léopd@aB-HAa/AL 9Ganposi tion has excell ent -
rel easability, and the second concrete form plywood
PHQSHEIRRGMSMREN 5Qr Jeracko7r-esiogiance. \Wien ni xed
concrete is poured into a formbuilt 20 with the above

pd QP Ek%%@@@% %%heJﬁggnh@byggg%§7can be easily

strlpp rom har dened concretfe; the hardened concrete

h I ds. Therefore,

Py @”wm%%%&é%?%i% Ba0r 2088 My times (for ¢

exanpl e, 10 or i mes) wi thout repainting. Thus,
P&ttr?éltc@ﬁ&uél@é‘tféﬁm HFy%%ogélé SEOPPE3PCT 26 of the

i nvention are advantageous in econonical cost,
Pategdulosunsavi a§; dagabaskedPagrosndor uéficohoc2

wor kabi l'ity. DESCRI PTI ON OF THE PREFERRED EMBODI 14ENTS
Paterdl Moelowntt B :t Gpedakopair-az4dé@npositi on, concrete

form pl ywood and nmanufacturing process thereof

PaAGER Mokgmbet bhe Uayenkkenpwkkhtb&odesekicBed in
detail. First, part of ingredients used in the topcoat

Pa&@rﬁt Do%%?f@ﬂ%' bbong;8RH-LR bhe-Rai L. COnRasiLi ons for
he first and

Patent Document 23: JP-A-H08-142032

Patent Document 24: JP-A-2000-167814

Patent Document 25: JP-A-2002-309171

Patent Document 26: JP-A-2002-322240

Patent Document 27: JP-A-H11-310621

Patent Document 28: JP-A-2002-294137

SUMMARY QOF THE INVENTION
The present invention has been made to solve the
aforesaid conventional problems. It is therefore an object

of the invention to provide a concrete form plywood reusable
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10 second concrete form plywods wll be described.
Curing hydroxyl-containing acrylic resin (i) The
sEUnigypdydr oxyl -containing acrylic resin (i) is an
acrylic polyol resin that c%atains a unit derived from
a (meth) acrylic acid and/ a (neth) acrylate and a
unit derived 15 from a hydroxyl -containi ng (neth)
acrylate. In the resin (i) I the units may form

maﬁlf%ﬁ?& r2Rg Br ﬁ%%ﬂ%ac%ﬂg%hyprgl%%s%e%@reg'f) may - be

mnth anot her segne comonl used in paints,

W th i ncl.udi ol.yet.her and po ethe
ol yF L B EREF P ey 881 Py CBnE a4 Lde 2 curing
functi onal grou ot her 20 than the hydroxyl group, for
2CHYAS & SEAPDERPILOGt aa&aﬁzyﬁﬁ@ﬁg?rsltgpauEorTﬁ@neaieEﬁgfom
hydr oxyl -contai ning acrylic resin (i) my be produced
plypooentibat peodebes es conor egxafipla: pLayood Mt &l & rgltihc the
acid and/or (meth)acryl ate being SF-1163PCT 27
compdisaxy bnf tee s irylleamndrrEsd lIgopobynestdabeée avridrste and
hydr oxyl - containing (neth) acrylate are/is

wh%Qi%@EYﬁ@fmZ§§I Midde oF Bydr@dreont@RM Mny times. It is
(et h)acrylate. (b): A hydroxyl-containing

a %E?EHE?C%%H ale d§ h% EBKFBB‘E XFF&@Pwi&%.a%JMé .eebform '

nononer or exarrp , a car oxy ont al ni ng nonomer

o1 PHGCPH B oBF gmir o P ROR-oF pa) Saas, banirEetEfing

cop oI nerlzed 10 The nononer addition and m xi ng
pr§€&§§nEEeF§oﬁot particularly linmted. Wen the
topcoat paint composition contains the acrylic resin
(i) Ittie apediher( Phleal be pmydiiideed epnfrefeilfcyne prdywood
may have a functional group other than the hydroxyl
thgtoup, ekoellbnexanpteaakkoxysstyhcgr ang. ckurbhereleased
exanpl es of the nodifier nononmers (c) include
(sah-kpp¥a) | ¥1ol ond Bddh &g Fmoreds & be reused many times,
namely, that has'good release and reuse properties, and a
manufacturing process thereof.

A curing acrylic resin topcoat paint composition for
concrete form plywood (topcoat paint composition) according
to the present invenition comprises a curing
hydroxyl-containing acrylic resin (i), a polysiloxane
compound (v), and an isocyanate curing agent (iii}.

- The topcoat paint composition may further comprise an
anti-foaming agent (xii) and a leveling agent (xiii).
The topcoat palnt composition preferably contains the

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

weight per 100 parts by weight of the curing
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si | oxane bond-cont ai ni ng nononers. The
silicone-nodi fied hydroxyl-containing acrylic resin

- grmybeymfepared, for exanple, by perform ng

esterification of silicone Qﬁ%ing a hydroxyl 20 group
at one or both ends or side ‘thains, with a carboxyl
group, of the acrylic resin. Known (neth) acryl ates
and vi nyl nononers (other than the

hy 00 ﬁﬂg{;gcgmggap)@&m at; a5y ﬁsﬂmgfz@lsp@éﬂ&%u :

herelnafter used, exa

i ncl d|n SE- 1163PCT 28 cryl ate nopongers N
havi A &° Ry dr S8aF Eon fos%&%ywl?@ﬁ? SGFBRFITGULR GRS present
. methyl (neth)acryl ate, ethyl (neth)acrylate n- r%f
I RI ) CPRRLE So5- profyd Tt hddind & 1 LAsp(d and
(nmeth)acrylate, i-butyl 5 (neth)acrylate, sec- butyl
(QPmeteyaced anethe -dsided of( fevhpaceykdpeink- £t hyl fexidaint
(nmeth)acrylate, n-octyl (meth~acrylate, |auryl
fi(lnet (B) agraplrat e1lst ganyl, wheetlhacryl ate, cycl ohexyl
(meth)acryl ate, phenyl (neth)acrylate, benzyl

(et khacpylaterangd ¢iprosopropy]er 14 math)acrsilidt &orned
styrene derivatives such as styrene, (x-nethylstyrene

£ B GO enei c ROLYHRIAERR £ S RRUEAL G Nl L Biring

nitrilfe an acrylonitri
h N- et h th
oy o A TR, R haEns o Hetlh) acFot anlecangonate
N—butoxynethyl neth)acr | am de; vinyl esters such_as

iRyl acédfatldlPeporpd céﬁt APACHg AbRoRBrdNgUaReRE (131);

egC|dyI e . 20 (nmeth)acryl ate and
(netﬁﬁacpqlngl§%lwyﬁ3 etiifern mhddlpasdet monbmters lsudhrmed
as di net hyl am noethyl (nmeth)acrylate and

- froimed bylrangroethyic faeih)aogysatte on that comprises 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 (Cl) that comprises

_ acuringhydroxylmcontainingacryiicresin (i), apolysiloxane

compound (v} and an isocyanate curing agent (iii), or amoisture

‘curing urethane resin composition (C2) that comprises a

moisture curing urethane resin (vi), a polysiloxane compound
(v), a moisture absorbent (vii) and a curing catalyst {viii).

In the first concrete forn1plywood, the composition for
the filler coat paint film (A} may further comprise at least

one of a vinyl resin (ix), yellow iron oxide (iv-a), a
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| CoRE Dy RS ToPR2- Ry dP B xYpF bpy Rt

- O these, the (nmeth)acryl ate nononers and styrene are
preferred. SF-1163PCT 29 The above nononers nay be
spusedksdgly or in conbination or two or nore kinds.
The hydr oxyl - cont ai ni ng (negﬂ§acrylates i ncl ude:
2- hydroxyet hyl (neth)acryl at’€, 2-hydroxypropyl 5
~(meth)acryl ate, 3-hydroxypropyl (neth)acryl ate,
2-hydroxybutyl (meth) acryl ate, 3-hydroxybutyl (neth)

G RS é%h%XdWQXVQHB¥En(g%%hléﬁk¥hg%§’agent (xi); the

3-chl oro- 2- Hydr oxypr opy (e acryl
-.hy.dr o

di -2 yet hyl fumarate . :
SRS 2 ooy Sty P ORGDGPFHE PatEFafe Faff) may further
ri ng- openi ng 10 adduct of 2-hydrox¥ethyl ,
1Hed Rty ate ittt an
et hyl ene oxi de or propyl ene oxide; hydroxyal kyl
angdt-doamgdaagert hylidni/cantychmsampestedosat®bkpiti ¢C2) for
aci ds, such as adducts of the above hydroxyl
thecoapabat ngldareph)nactylmt(€s mhtyhfre-tdegpr ebaptrdse, zantast
15 adducts of pol yethyl ene glycol (and/or '

onROb ¥ RIr0RN t eneo &Hh ¥E@ la geR®N Ox { MRt Adratcatiely Meéht (xiii) .
6- caprol actone (capro 1 actone- added nononers

avai I i .
and s e R R h U abt B ot by DA (B G ERTOAT P filn
[\ NDUSTRI E LTD. ); and - --;-=;7:c-- - . . .. .2 .
(Hy BFSASTEBb%: SIPE AP nth BT R e G i i ag® an
dinmers and trinmers of 2-hydroxyethyl %neth acryl ate
ampAt 9Ly drXyPhr BRYES (RetH ey IRstte 1 OPhaa e b hete ek of
of 6-caprolactone leads to inproved crack resistance
thef crrpagnhvEr PRy borenal ai MR hec ek figrsSHN 163PCGTIg0 resin
hydr oxyl -containing acrylic resin (i). The curing
cohyendx pithecothannthg aciyent, resimelfl ) thaynbevolatile

content) .
A process for manufacturing the first concrete form
plywood according teo the present invention comprises forming

the.paint £ilms (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 comprises a substrate and paint films (A’), (B") and
(C’)provid@iintheordarof(substrate/paintfilm (A7) /paint
film (B’)/paint £ilm (C’)), wherein:

the paint film (A") is a filler coat paint film (A"1)

formed from a solvent type curing acrylic resin composition

(a’l) that comprises a curing hydroxyl-containing acrylic
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nodi fied with another segnent. To obtain a nodified

curing hydroxyl-containing (nmeth) acrylic resin (i) ,
si-Ppoper having 5 a nodifying group may be

copol ynerized with the afore gid (nmeth) acrylic acid,

(meth) acryl ates and hydroxyf-containing

(meth)acrylates. Commercially avail able curing

hydr oxyl -containing acrylic resins include: 10

BV, SO TR BB 1 BN 0

nonvol ati.l e ontent: 50% ACRYDI C A-850 (manufactured
e%@ﬂb%ﬁ*ﬂpéﬁc‘ﬁw%m lARlDS@%ﬂgﬁM@m ICRECRBEREFEPPnate, talc,
sol vent: toluene, butyl acetate, 15 nonvolatile
clkanta :bazpiggn Al 3083 B Yeramefadc tmied Byilm (A’ 2)
H tachi Chem cal Co., Ltd., solvent: toluene, nethyl
fetigd ketoree; d@oimatsy leradetiatre,comparsidliam | (@’ ontiént:
70% OHLAC APO- 101 (manufactured by Ohtake-Meishin
cdieri el at -least ome extender pigment (i) selected from
--------------- - ------ ---- 20 Co., Ltd., solvent:

: ; I ] i aQnt ent :

Cée%)}aqﬁ[?)e?ﬁrgg ﬁ%geéoit%?%x o Bl Ee o gl
Chem.¢al , -4t d. ,solvent: X ne, nonvol at]|
cont§%3:9%§§5 %%%Qéﬁﬁﬁnésh%%ﬁ%%%iﬁ%gﬁﬁ 'ﬁﬁﬁa%a%+§¢i§9rmEd

fresin Qy) SE-1163PCT 31 tgdgsirably, has: a | .

TS Mo E T Ge SBHEEU ML R TRETEn £ SEWR) CORBLRddioapghat

cal cul ated using a calibration curve of standard

CORRISEF éndP 1s¢frs0Gurd g0 Lgethaasd reséher(ably &, 800ing

to 30,000; and 5 a wei ght-average nol ecul ar wei ght

cated)y stmetviiad) 6RG, a valictihatedbusirbgna daliibratidn
curve of standard polystyrene) of 5, 000 to 100, 000,
and phefesabt yfi2 (@00 6 & Go¥ht bhikherilm formed from

nunber - aver age and wei ght - average nol ecul ar wei ghts
a ¥ kRl QWrylic resin composition that comprises a curing
hydroxyl-containing acrylic resin (i), an isocyanate curing
agent (iii) ‘and at least one color pigment (iv) selected from
titanium oxide,.yellbw 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 cﬁlor pigment (iv) selected from titanium oxide, yellow
iron_oxide, cyanine blue and carbon black.

In the second concrete form plywood, the composition for
the filler ccat paint film (A'1) may furtherlcomprise 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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t he above ranges, the drying properties tend to be

| onered and 10 thereby the paint filmwll have poor
sBireigidr to cause bad weathering resistance. Wen the

nol ecul ar wei ghts exceed th above ranges, the paint

tends to have an excessively %lgh vi scosity to cause

bad application properties, and tends to have a

reduced nonvol atile content. 15 The GPC neasur enent

Ladidiians ar QU nuf act ure
pand nddel nuéﬁe%%ykgﬁﬁgﬁg?hFéﬁ%m&gge%qeﬁ%agﬁ'HE? %8595
s beamanent ) fused 10 SOl NALEAR)te (s YA 8l Srony
- 20 (2) Waters 600S Controller (3) Waters 717
x gsfis ARG éséﬁﬁ?l neBeses uphd TSN CPOGDRE TSRPCAO00RR
TSK GV M (c) Eluting solution: tetrahydrofuran (d)
1 solvigea Hee wpei atu eeend0' (Ci$F- 1163PCT 32 (e) Flow rate:
1 mM/mn (f) Detector: 600S Controller The hydroxyl
val uéniishpsetendbtyndretde&ocrangeywdod0 the cdiostion for
KOH g, and nore preferably 70 to 100 ng KOH g, in

tHinghd18 Ease gahetpainh conPos If@&t@hle§p&aﬂ§r9§§%@tl%a5t
curing react|V|ty and gives a paint filmhaving |ess

orleCSt QUL oy Pﬂ%’ Rl dpff g g]'ii Ny e [ o%ﬁﬁ%lgﬁgénﬁ/\qgﬁr

resi stance an resi stance

t I
% usga%‘fﬁlﬁhﬁc?%xﬁf Yorsatt S eem aPhig w‘%urther
vent and the like enployed in the synthe3|s of the
COF’anlﬁe athee e gk ong ‘P@/éﬁcﬁ(}ﬁl it M hgoakFyikid redereling

(i) generally has Tg in the range of about 6 to
agen0' CX1iahe preferabhyli-&bewingOayent20xTi) The | ower

the Tg, the nore brittle the
A process for manufacturing the second concrete form

plywood according to the present invention compriseé 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’)).

The first concrete formplywood coated with the aforesaid
topcoat paint composit.ion has excellent releasability, and the
second concrete fo;m plywood possesses superior crack
resistance. When mixed concrete is poured into a form built
with the above form plywoods, the form plywoods can be easily
.stripped from hardened concrete; the hardened concrete will
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 plywoods
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15 resultant paint film Wen Tg is too high, the
resultant paint filmtend to be nonuniform and becone
stom §9bdd and crack easily. The curing hydroxyl
-containing acrylic resin (ianay be obtai ned by
known pol yneri zation processés, including 20 sol ution
pol yneri zati on, bul k pol ynerizati on and enul si on
pol ymeri zati on. Solution pol ynmeri zation is generally
o LRLONSFbnt M- Bee ga%cﬁ%i WhHi O, R YIBr Eaat %source
process, the above-descri mononers I n m xtufe
poI ri. in SF-1163PCT 33 r.esence of an '
Sagr%gaq?n C r}sl%rb %Tﬂnrgd/ 1 nps %trjloflatv‘fo rkia%l idt or. The
organi c solvents include conventional organic
sol vents such as isopropyl al cohol, n-butanol, butyl
cel |l osol ve, toluene, xylene, SCOLVESSO 100 and SOLVESSO
150 5 (EBRGRIFEEPoIGAEFHE RREFERRAL EMBODIMENTSude
conventional initiators such as
azobitsiredbbeypeni thiel €éppheazoykiper exngesiandncunenerete
hydr oper oxi de. Where necessary, a chain transfer

fagert yimpddendseanu e EhuexagPhesce 8| tdh A& s according *o
2- nercaptoethanol n-octyl mercaptan, n-dodecyl

9%@&'10@1”%1@1”?'éh)ﬁ|e§%1%%% 10 diigh . | socyanate
curlng agent (il he ‘i'socyanate curing agents (iii)

i ncl havi n cy

o oubdE e 50l DAL gné{lggsegéﬁ“‘gsbﬁsgﬁeanpﬁ% ESepaan paint

15 Specific exa s of the polyisocyanates i nclude
PRy ORet Afo Tﬁ B B3 Sto FRRR0E - 01 06N ER Atk hyT e and
~diisocyanate (HDI), 1,4-tetranethylene diisocyanate,
Ser.omst Wmszezremfpwcyéﬁyp@@lyc woRéx aregescribed.

bi s(4-i socyanat ophenyl ) net hane,
Cu4-imgt hoxiyoky3-phenglieneg. acrylic. resin- (i3---- 20

dii socyanate, 2,4- and 2, 6-tolylene diisocyanate,

tol yfrBBecuring hydroxyl-containing acrylic resin (i) is an

acrylic pelyol resin that contains a unit derived from a
(meth)acrylic acid and/or a {meth)acrylate and a unit derived
fronla.hydroxyl—containing'(meth)acrylate. In the resin (i),
the units may form blocks or be present randomly.' The resin
(1) may bemodified with another segment commonly used in paints,
with examples including polyether and polyether polyol.
Further, the resin (i) may contain a functional group other’
than the hydroxyl group, for example carboxyl or alkoxyphenyl’
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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di i socyanate (TDI) , 6-isopropyl-1, 3-phenyl ene

di i socyanate, isophorone diisocyanate, xylylene
seli speyanpat e, hydrogenated xylylene diisocyanate and
hydr ogenat ed di phenyl net hane;4, 4' - di i socyanat e.

Adducts of these SF-1163PCT % pol yi socyanat es,

pol yfunctional isocyanate conpounds such as

i socyanurate, and other compounds such as dinmers and

' _ r e form

hﬁ;&k&@%g sf%Qn% ‘\%%{ ]?Ao%%)rser?éez%%mee%lrée&% ﬁgjtélheat ed

ve because tqe heatlggﬂith

er atur es. of 10
ymerize

h o RCIONGEE
Bro P E TS dperey eyt Ao iod & FigPo
(substrate) Accordingly, 'high tenperature drying,
YREPBY bedeit 2 iR ariig id EC T e ol yi socyanate, s

sel dom perfornmed. Meanwhile, the after-nentioned

i socy@nat & de@xaﬁdcomahymr@(wlmataﬂ)@e:raﬂ@masur ed

by the nethods described in the colums [00201 to
h¢0026] ymd r i HOB- 157769 (Japanese Pat ent

Application H 06-301039) filed by the present

appl i gant n GeATE:GrakloncAed | @Rle chsggyanate curing
agents enpl oyabl e in the |nvent|on i ncl ude: 15

%ﬁ%@%ﬁ*ﬁ% R R Feb By s Com A g

ylnet n i1soc a M DULE 44V-20
R ac e og S o hE CEapRP Y Bl FAROBoOT (2. and is
nonvol atil e content: 100% 20 di phenyl net hane
CRRILAFATR%) DI SMODULEL- 75 (manufactured by Bayer AG
solvent: ethyl acetate, nonvolatile content: 75%
t ol ylTége mgniogesy addis iopr epal yimihgOsESTERCP45s7 BME
(manuf actured by M TSU TAKEDA SF-1163PCT 35
PaOHEMWCALLSy IINGitesinl vent: tol uene, nethyl isobutyl
ket one, _
When the topcoat paint composition contains the acrylic

resin (i), the resin (i) 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 (c) include alkoxySilyl—containing monomers and

siloxane bond-containing monomers. The silicone-modified

hydroxyl-containing acrylic resin may 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,

.0 the acrylic resin.

Known(ﬁeth)acrylatesandvinylnmnomers(otherthanthe

hYdroxyl—containing (meth)acrylates, the same applies

'hereinafter} may be widely used, with examples including:




nonvol atile content: 75% tolylene diisocyanate

prepol yner) Moisture curing urethane resin (vi) The
sSweistspEr curi ng urethane resin (prepolyner) (vi) may

5 be selected fromconventiopnal ly known ones. Exanples

thereof include those used Th urethane resin

conpositions, particularly noisture curing urethane

resin conmpositions, and paints as described in

JP- A- 1613 3098/,5 tEPrAridilerk1 6634, gsép}@@%%%%'r%%%lla

JP- A- 2003-128942 and JP- A- 2000- 37 he noi sture
t ( Qxalnq y
S%%%%%gya(%éﬁ@%? TR g, ihyl

yanat.e curing a [ far exanple
q%wgﬁﬁéﬁﬁﬁkﬁwﬁéwy dédfandt B Lestp
constltutes the nol ecule end. (Polyol) 15 Exanpl es of
(e ) EITBIEE & n 1t Hh dFe the serivBed 6, n it ydol umms
[ 00441 and [0045] of JP-A-2000-37659 filed by the
5 (mpEsanr vapple, c amtc-tSedi f(ne téx arplyds tienc tutbect ydi hydri ¢
al cohol s such as ethylene glycol, diethylene ---------

{meth)ecrylate;- 2—ethylhexyl- -(meth) ad@ydlyeql n- octyl
triethylene glycol, polyethylene glycol, propy ene

m¥t%9%hmth@%0p1%%&%lg|%%%h ak&yﬁa%ey'%ﬁg gxc
pol ypropyl ene gl ycol, butylene yco | Iene

ﬂﬂﬁ%ﬁ%&r lEEgb“E¥E§%%eg Xcgkétﬁgéﬁ %Enﬁggsﬁgguol

5-pentanedi ol neopent
and

k d SF- 1163PCT 36
mgy‘%ﬁ%ﬁ ari U T I%?#‘—?lkww&agﬁcaﬁ@ disheRoRgoPY

| | ycerol, trinmethylol propane (TWP),
10 (mpthigchuka

RBtriol, trinmethyl ol et hane,

2, 4-di hydr oxy- 3- hydroxynethylpentane, 5 '

1, 1, styrémnd bisr hyat oxysresiwh ) p& opapecaad o-methylstyrene

2, 2- bi s(hydroxymnet hyl ) but anol -3; tetrahydric al cohols
anslughng$tpentaeryt hritol and :

poiymerizable unsaturated nitriles such as
acrylonitrile and methacrylonitrile;
15 acrylamidenmnomerssuchamsN-methylol(meth)acrylamide,

N-methoxymethyl (meth)acrylamide and N-butoxymethyl
(meth)acrylamide;

vinyl esters such as vinyl acetate;

epoxy-containing monomers such as glycidyl

20 (meth)acrylate and {meth)acryl giycidyl ether; and
basic monomers suéh-as dimethylaminoethyl
(meth)acrylate and diethylaminoethyl (meth)acrvlate.

of these, the (meth)acrylate monomers and étyrene are

preferred.
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di gl ycerol ; pentahydric al cohols (pentitols) such as
arabitol, 10 ribitol and xylitol; hexahydric al cohols
sK{hexéspts) such as sorbitol, mannitol, galactitol and
al l odul citol; polyglycol coqpﬁunds of up to about 10
carbon atons, including polyhydroxy conpounds such as
pol ygl ycerol and 15 pol ytetranethyl ene gl ycol;
pol yester polyol, epoxy polyol (alkanolam ne-nodified
epoxyjhe RBLYR! HShoROLY AlaRd ASEY! & EnOl Y s HetiMethation
from phthalic anhydride,” sebacic acid,” fatty acid an
£POxy ' ..t hese, ethylene glycol, propylene
Oglycol§ﬁ§¥%xiS%FLeXanedioI, gl ycer ol
tri hyl. ol propane,  pentaerythritol, polyester polyol
and%%ﬁy § aﬁ@’%@&t@lnﬁp& eieddL) aCrydeyaRat8ceiffrig
agent (iii)) The isocyanate curing agent (iii) may be
t he SFRYIESEEELEY] dPetamestivdede i Sobyararepeapiag
agent (iii) and nmay al so be appropriately sel ected
(nfertdnh g i asooy andityel rowyiprg rade ninse s acdedartiehed in the
colums [0052] to [0065) of JP-A-2000-37659 filed by
2-ttheirregerty lapm tigpnd ry e GoMeeheidalobybavgill ahdeh) acrylate,
noi sture curing urethane resins (vi) (including a
4-se)aenippiial ydei STER M25;50A ((manyf
?/I@TSUI y)TbAK DA CHEMES%E, I'NC”, i sture 81??’%8{’ s
t rL.esi N vakni t... toluene, xylene,
(Hg{ Q%’a éﬁg%é,d%—%eb%§§$§§%§¥gﬂlgugggﬁ &, nonvol atile
cont.ent : . 509 OLESTER_Mr5-50E (nmanufactured by |
TORCTSU Y?KR%@&%EN}P&R@FWN@}H& it&r upBIc i PAgOPening

uret hane resin varnish, solvent: toluene, xylene,

AGELRY Odcér AYET OKYRTBY At i(MethoRralt atesow 2-hydroxypropyl

(meth)acrylate with ethylene oxide or propylene oxide;

hydroxyalkyl esters of a,B-ethylenically unsaturated

carboxylic acids, such as adducts of the above

‘hydroxyl-containing (meth)acrylates with ge-caprolactone, and

adducts of polyethylene glycol {(and/or polypropylene glycol

mono (meth) acrylate) with e-caprolactone (caprolactone-added

monomers available under the trade names of PLACCEL FM series

and FA-series manufactured by DAICEL CHEMICAL INDUSTRIES,

LTD.); and

20

hydroxyl-containing (meth)acrylate monomers, such as
dimers and trimers of 2-hydroxyethyl (meth)écrylate and
Z2-hydroxypropyl (meth)acrylate.

The combined use of g-caprolactone leads to improved

crack resistance of a paint film containing the curing
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15 CORONATE 2014 (rmanufactured by N PPON POLYURETHANE
| NDUSTRY CO., LTD., noisture curing urethane resin
syarnissber solvent: xylene, nonvolatile content: 50%
Curing catalyst (viii) A varé ty of known noisture
curing catalysts are 20 enpl gable as the curing
catal ysts (viii) for the noisture curing urethane
resin (vi). Exanples include: nmetal salts of organic
Li | s ' yltin bis-triethoxy
hgialf?ggtye{:g%?%%?%?i%& ?r%?h%(? e,{l’lon butyl tin
diacgfateu_dibqﬁﬁltin ilaurate, butyltin SF-1163PCT
38 tH1S SUELHY) RREKGAY £ CPREAIBIRY AT YddiCokpain (1) may be

iron-2-ethyl hexoate, cobalt-2-ethyl hexoate,

| ndhyhfeSEL B @inatexinament zj G- ebsahyl ahegdatéed curing

stannous caprylate, tin naphthenate, tin oleate, tin
hyrde 9 vt ecorriaion imapHtkéhaber yddbat ¢ s mapht hea aiogon ragving
zinc stearate; al koxyal um num conpounds; quaternary
a anoaif yim s af taurs uedy ase deEWidd eidy LAt aforesaid
acetate; lower fatty acid salts of alkali netals, such

(186t H)0h PIOF 1SS IaiTGa C €1nak ) a%%illa%écgﬁétkl‘?%%gs'gilé‘éz&l@aining

oxal ate; and amine curing agents, Inc

o 3 jkyd | am nes such as di met hyl hydr oxyl am ne
(and)§¥é¥%§{ ydroxyl ami ne. These curing catal ysts nmay

be used singly.or in..c inati.on of two or nore

i L oS TG P iy STS 8% B g Rear sPpsedning

(viiji) for the wurethane resins (vi) include: U CAT
a?ﬁ?ﬁ%%rﬁ%ﬂﬁﬁbﬂ@ﬁ%&dﬁy San-Apro Ltd., curing catalyst

for noisture curing urethane resins, nodified am ne,

nonvACRYPLE &dnBEAt :(ma00%pc2Qr- by( BAONE ABONT ENKbyD

NI PPON POLYURETHANE | NDUSTRY CO., LTD., tertiary
CHMINALSRoDNODRFORERTEDNt iU verdDOWut vyl acetate, nonvolatile

content: 50%)

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

HITALOIE)3083~7OB (manufactured by Hitachi Chemical Co.,

Ltd.,solvent:toluene,methylethylketone,isobutylacetate,

o

nonvelatile content: 70

)

OHLAC APO-101 {manufactured.by‘Ohtake—Meishin Chemical

20

Co., Ltd., sclvent: toluene, methyl iscbutyl ketone,

~nenvolatile content: 60%)

OHLAC APO-301 (manufactured by Ohtake-Meishin Chemical

Co., Ltd., solvent: xylene, nonvolatile content: 65

de

)

The guring hydroxyl-containing acrylic resin (i)




Moi sture absorbent (vii) Known organic and inorganic
noi sture absorbents unreactive wth concrete can be
swsedsasct he noi sture absorbent SF-1163PCT 39 (vii)
Exanpl es thereof include anhggrous gypsum ( CaS04) ,
synthetic zeolite absorbents {such as Ml ecul ar Sieve
(trade nane)), ortho esters such as nethyl -

orthof ormate and nmethyl orthoacetate, orthoboric acid
desie$iy $ldd.cates and 5 isocyanates (such as ADDITIVE
Tl (trade nane) These noisture absorbents may be used

si ngl in _conmbinatio two aqr
Cbnn€¥51 % "avar PEs &9 yéﬁﬁéwﬁﬁgngéﬁgé q@ﬁéﬁﬁ@é GPC,
%i?) | VE OF (manuf actured by Sum tono Bayer. Urethane
culglicfl ysing iR EEGIRT FRYVIIRE GEaPpHardspel (5 kyrene)
is an optional ingredient. Exanples thereof include
oA tehIBilde .copel prefarediins Is@OR tas 30, MPI0; and
chloride/vinyl acetate copol ynmer resin, vinyl
5 chl ord defivhnykvacatat eblicayl aal G!QlilghtCQMQbyﬂﬁéth@ai: ngec,
vinyl 15 chloride/vinyl isobutyl ether copolyner resin
- canth Mt usChE b@Q/ﬂber)HloBr@@t@@%tfesﬁgﬁglai‘geﬂo lryesgdﬁfene
chl orinated rubber resins; chlorinated ol efin resins;

' I VlninC C S r S
o S Db LR 908, e, 17 e

Si her th n t.h curln

ob BN ANGE DR %%@Eowe%%%w@t‘fcm.h?low

res# (i) ; and_ styrene/butadi ene copolyner resin.

t RBS 20055 ERP AT YL 1Y @rewrssitd eisst¢hd T ke hgwered and
- _hydroxyl -cont ai ning vinyl chloride/vinyl acetate

10 thegsdiyrbe padRthaslneattl vibaye wadr i siooyegit eandiuse bad

: permts good adhesion with wooden materials. '
we@dimsericigal ¢ 3/i sivaid @bl @heinnyhe Sto EORRGET w4 ghteSéfSeed the

i ncl ude VINYLI TE VAGD, VINYLITE VAGH and VI NYLI TE VAGC

above ranges, the paint tends to have an excessively high
viscosity to cause bad application properties, and tends to
havé a reduced nonvolatile content.
-.15. The GPC measurement conditions are as follows:
(a) Equipment manufacturer and modei number
| Manufacturer: Water Asia Limited
Device (component) (ﬁsed in combination) :

(1) Watersr410 Differential Refractometer

20 . {2) Waters 6008\Controller
(3} Waters 717 Plus Autcsampler
(b)_Column: TSK GZ000H, TSK G4000H, TSK GMH-M
(c) Eluting sclution: tetrahydrofuran

(d} Column temperature: 40°C
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(manuf actured by The Dow Chem cal Conpany, curing

hydr oxyl - cont ai ni ng vinyl chloride/vinyl acetate
seoppdygref resins). 5 Thixotropic agent (x) O ganic,

i norgani ¢ and conpl ex thi xot:{%pl c agents (thixotropy

regul ators) (x) are enpl oyab Organic thixotropic

agents include those based on hydrogenated castor

oi |, am de, polyethylene oxide, polynerized vegetable

FW rLQ surqf %: Conpl ex thixotropic agents
|ncI ude am de/ p yet yl ene- based agents. The

h| tr trlbutesto storage stability of
J‘iheﬁ(egcal n ng&%ly\; saggi ng during
applicatijon. Too ch th| xot ropi c agent wll
adver'S&l FYSFpE¥L Yﬁéu%a}‘ﬁtprfﬁﬁﬁﬁaéﬁdbtlﬁlné§§ pyngaust mp to
15 brush marks on the paint film Commercially

18 a0 B ag, thick Bpreppre Ageab by i1c kode0 AEROBOHY g2 On Ovhich
(manuf actured by NIPPON AERCSIL CO, LTD.) and

cdﬂéﬁ%&b@ﬂn&%ﬁh@%ﬁ1m3muﬁ&epma9§dnEqd&ﬁ&MEEEhgreactivity
CHEM CALS, pol yet hyl ene oxi de-based type).

arfyt veetd Idane tagent Iﬁé(wb-ing?Qe'QEGr@BEkiuﬁﬁt t{d PG ROBIY $roup
(xi) include alum num stearate, calciumTstearate, :

CZ@&%iﬁﬁ%aﬁﬁkgil%%%a%%%gggﬁégﬁgu?Pcep?h&egg%gengdmgfrﬁ§l

[ ecithin an ona nmmer Cli

,re%\é%l I abI e anti-settling agents include DI SPARLON

G256°( manuf act ur ed by KUSUMOTO CHEM CALS)

SF-1163PCT 41 ~Anti-foam ng agent (xii) The :
ant i FPBERTAGLBEAT XY kT FenEatnime aﬂ%’éé%é%%blndﬁ is most

silicone, oxyal kyl ene, proronic and mnerals, such as
offeovesrr AT-Eoo f(tharﬁa@ﬁuneahbgow@emma mmou@@aj(and

Kogyo Co., Ltd.) , 5 BYK-088, BYK-065 and BYK-P104
th(errémlﬂiéaemp&egeuyiBYKhé:hsg)rhEheQEE mafnythande B SPARLON

OX-70 (manufactured by KUSUMOTO CHEM CALS). Leveling

agenthé xéhiing 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
resultant paint film. When Tg is 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 polymerizaticn, bulk poliymerization and emulsion

polymerization. Solution polymerization is generally
employed.
In the case of a solution polymerizatioh process, the

above-described monomers in mixture may be copolymerized in
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The I eveling agents (xiii) include polybutyl acrylate,
10 pol ynethyl siloxane, nodified silicone conpounds
sphth s3papri ne- based surfactants, such as POLYFLOW No.
7 and POLYFLOW No. 77 (nangggctured by Kyoei sha Yush

Kagaku Kogyo Co., Ltd.) an YK- 354 and BYK- 360P
(manufactured by BYK Chem e GCermany). 15 curing
acrylic resin topcoat paint conposition for concrete

tﬁé”ﬁ@é§&MQQcﬁh%n?%@dﬁifﬁ”§@ﬂﬁéﬂﬁﬁﬁﬂﬁg@?ﬁﬂg%mEﬁ %Elo

conposition for concrete form pl ywo erred

i f%ltggEto@%%Q&r éé%lvggg%aigslégeﬁ%ﬁ§éﬁ 6§§ﬁi09@anlc

-contalnitng acryric resin

0 und descri bed Iater and the isocyanate
S U R 20 OO AR SR Ipa i aRpde| o Lmay
further contain an organic solvent, which is
Cejerrsiaivsy Usddiergnd AENSh 0SS MESS QA0 fodmSegVEGERt 150
(xii) and leveling agent (xiii). SF-1163PCT 42 Curing
(EBFdY)oxy Fheopbaymenzatiyhi tniesaiofts) idalide doopeodtional
pai nt conposition, the curing hydroxyl-containing
irAdriHHor S eSich bk) apelyi Des Pt fedi vkt e, afihef1 peroxide
segnent. To obtain a nodified curing 5

arky 809X Y k- H?@féﬂ)é‘i’@)@lé@et E‘J)he%cér Wl G T8 si é ehaﬁl transfer .

nmononer containing a fying group be
0 Wi foresal cr
=TS Beae' S %%ya A% TEsheaTRe AR rnol,
acryl ates. The nononers contalnlgg a nodlfyln% group
Oﬁayl}d@erfétpééﬁbo%yFiOQSﬁﬁfé| REAGa ﬁ@n@pé o-methylstyrene
.al koxysilyl-containing nononmers (i.
digefoxysi |yl - cont ai ni ng nonomers in mhich a
pol ymeri zabl e unsaturated group, an al koxy group and
Lsoptviroadlel yuanngl kykengr dupiare bonded to a silicon
atom) ; and organopol ysil oxane nononmers in which a
si deThbaiBoegahat8scar g pabynesi zabl p unsatek at@fbounds
group such as vinyl or (neth)acryl

having twoc or more isocyanate groups (polyisocyanates) and

blocked polyisocyanates.

Specific examples of the polyisocyanates include

diphenylmethane-4, 4’ ~diisocyanate, 1, 6-hexamethylene

diisocyanate (HDI), 1,4-tetramethylene diisocYanate,
l-methyl-2,4-diisccyanatocyclohexane,

bis(4-isocyanatophenyl)methane, 4-methoxy-1,3-phenylene

- 20

diisocYanate, 2,4~ and 2,6-tolylene diisocyanate, tolylene

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

. isophorone diisocyanate, xylylene diisocyanate, hydrogenated

xylylene diisocyanate and hydrogenated

diphenylmethane-4, 4'-diisocyanate. Adducts of these




:
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group and an al kyl group and the main chain has a

| adder-1i ke form (nunber-average nol ecul ar wei ght
sfMn)espseveral hundreds to several tens of

t housands), as described in the colums [0026] to

[0028] of JP-A-H O 67844 (Patent Docunment 3), the 20

columms [0023] to [0040] of JP-A-Hl1-286648 (Patent

Docunent 6), the colum [0018] of JP-A-H|-315252

‘ pd Pal e6¢ vARSEENbo ), Fuabd i bRG 1C LAY L 990 Yorfounds such as

JP- A—2000 86975 ( Pat ent Docunent 8 Speci fic exanpl es
1
acryfr"f“?f%%%r%‘él‘y%s?' CPRBTIASD 000 Tl oo

curin | - cont ai ni.n acryllc resins (i)
RSt U e eacar 9 SR 3& iﬂ%e%gs (Mh: 1,000 to 30,000)
whi ch have a _reactive silyl group and a hydroxyl
gr oup-™agSBBER i HEF ™ RlYBogps mnq WopdeB 4Bt qPatatierials are
~Docunent 6), represented by the formula: (R 2
nc(tRh@ﬁEedeahmempéna’Rirés od hyotbgerbatvehetadsCbhdteating
al kyl group; R2 is a hydrogen atom a d-10 al kyl
cagr ol @i caraten eralpentt ilwesd iodc arHeo ma tEQ- ignoug usekeeted |
fromaryl and aral kyl groups; and a is an integer of
Ad:diidig1and HaQPO INeRYe rz@Siris iFRSCHY
JP- A—Hf%§2152 (pat ent Docﬁﬁéht )%ﬁﬁgg g?gcgsgduced
[ I av| t e
e A ‘*h%sﬁl?;f%?i%& Svods serdel psiREagle
or ganopol ysi,l se UIO havi n nmeri zabl e
unsaﬁﬁﬁgﬁé l&foﬁg e5n8 ﬂg n?g-}g99ygna elYafue and
------- npound (a3) havi ng a pol yneri zabl e
hyghrostid é{@é&egﬁsﬁp@eaﬁare@haf pBeskethed®m Fsqprred in the
active hydrogen atons in the nolecule of the
codapaisy reP2Péstn. [ OE FobysTPoRaHe8cbApoaRd( (apanese Patent

Application H-06-301039) filed by the present applicant.

Commercially available isocyanate curing agents
employable in the invention include:

MILLIONATE MR-200 (ménufactured.byiNIPPON‘POLYURETHANE
INDUSTRY CO., LTD., ncnvolatile content:-lOO%}
diphenylmethane diisocyanate)

SUMIDULE 44V-20 (manufactured by Sumitdmo Bayer

Urethane Co., Ltd., nonvelatile content: 100%,

20

diphenylmethane diisocyanate)
DISMODULE L-75 (manufactured by Bayer AG, solvent: ethyl

acetate, nonvolatile content: 75%, tolylene diisocyanate

‘prepolymer)

QLESTER P45-75MT {manufactured by MITSUI TAKEDA
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The pol ysi |l oxane conpound (v) may be in any form of
oil, SF-1163PCT 44 wvarnish, rubber and resin. In
gpartgeptar, a liquid formsuch as oil or varnish is
pref erabl e because of easy q% solution or dispersion
in the paint. The polysil oxang conpounds (v) are not
particularly 5 limted, and straight silicones such

. -as di et hyl pol ysi |l oxane and vari ous so-call ed

CIRRh S 19X .d,e rdvatdrwes @ng, CFSAS eli ,i gf@}% Ly 1d Ie_er‘]go\f)%ttlyxie %_{e%ro%e ,

enpl oyabl e. These nay. be use n
i nat f 1 . kinds.  Co ti 1y k
R T s el Pies tahd oD 4 fEoRe" dey | VAT vRg=r)

may be wi dely used, with exanple including those in
ygﬁd%EH5éJHEéﬁﬁliéfﬁgﬁﬁﬁiééﬁﬂﬁheﬁﬂﬁdifying group is

attached to the di nethyl pol ysil oxane (or oligoner) The

modi fRfeE0 §# bups cuiéhgder piHemye rgsdop(otary ogesr Jat(gm may

(H) , alkyl group, am no group, epoxy group, polyether
bgreupctedSiamakkyregtdopalaar boxwh ogie@up, ERyEb DXy thereof

group, thioether group (-SH) , carbinol group, am do
irgflous taldeenysegr aup uaeed neerbiRatinoRemphsat 1baast two

of the nodifying groups (e.g., epoxypolyether group,

.péﬁﬂ@@dﬂ&yﬂ&M$i9f§ﬂgcdﬁﬁ$f5¥?£h¥£e9££HB1cﬁﬁs?g}t%%§s:ﬁnd

epoxyal kyl” group he pol'ysi [ oxane conpou
-- -~ -~ 20.contain_an r r Lhds _o
DA G grauBer Sedrr o BRamEes To e o LIERGE:
rouyps .include those listed in Table 6. 1 on page 160
TR R OGN [ANDEC R 2 BOBI 1 €REA2 FPEnTTHE- RPRRAR/KEBYO
SHI MBUN, LTD. on August 31, 1990), such as ne thyl s
t yr éRe-Neges Fvee Gromy [reHheHeCHSFCBH prepohgrehhimpy be
SF-1163PCT 45 al kyl groups [- (CH2) CH3 where n is an
ohtatieger bof r@aotiggeat glycopol{peliped ) grothsexcess of the
(pol yoxyal kyl ene groups) [-C3H60( CH2CH20) ~R where n
i sogyamaitet egetn®fag@ner (9ien) efoardaRols @ SbkyinHFOURuch
that a free isocyanato group constitutes the molecule end.
(Polyol)
Examples of the polyols include those described in the
cq;umns [0044] and [0045] of JP-A-2000-37659 filed by the
present applicant. |

Specific examples include:

dihydric alcohols such as ethylene glycol, diethylene

20

glycol, triethylene glycol, polyethylene glycol, propylene

lecol, dipropylene glycol, tripropylene glycol,

polypropylene glycel, butylene glycol, dibutylene glycol,

tributylene glycol, polybutylene glycol, 1,5-pentanediol,

neopentylglycol,1,6—hexanediol,1,10—decanediol,alkanediol




of about 1 to 10 carbon atons]; carbinol-derived

groups 5 C3H6O (CH2CH20) . (C3H60) R where n and m
s@are &aedr an integer of 0 or greater and R is an al kyl

group of about | to 10 carb atons] and

[ - CBHEOCH2CH2OH] ; ami ne-derived groups [-c3H6NH2] and

- C3HEGNHC2HANH2] ; epoxy- contai ni ng groups having the

formul ae: C3H6OCH2CH CH2 C2H4 ao b and 10

ar&ﬁrcqrawh-e%@fe@ﬂime%gaglo&y;l groups [- (CH2) nCOOH where

nis an integer o or greater]; higher fatty

aci d- ' r-oupns - CH2) , CH3 re n is.a
ot eser oG AL PP dr P PR Lonrar Ry SR pane
- C3HGSHI ; _and (neth) acrylic_ acid-derived group
(l{f@ggweécé@(nexeﬁ%m 1 “FBMeHE Ve LRGPETRY nds of t he
modi fyi ng groups may be present in the
2mﬁﬁﬁaﬂﬁﬂrﬁﬁwy§rﬁﬁ%§@éY@Eéh@ﬂ@@ﬁtﬁﬁ@fnndification may
take place at any site of side chains on one or both
5 l,di,desris-(bis-hydroxymethgidpeneanr batth ends of the
| ong-chain silicone. The pol ysil oxane conpounds (V)
2 ,\8i-h st(he drestiyiisit Ag 1 gHa¥RNno20 3i;ncl ude pol ymers and
-oligomers having a structure in which the nodifying
grou [ yL po -
oo ot oo P nec Do ekl e rer eaf o BEP UL toh o
di Ep%%§%5§7.46 silicone oils such as_nethylphgnyl
IFirconé’oil and nmethyl hydrogen silicone oil; the
dinethxggol si|l oxane and strajght silicone oils
havi RGP FUET her 2 hoahP 4% ngPErbLEChdhdedch &%chrakitol,
_gquether-nnd[fied silicones, epoxy-nodified 5
rigifcpéoned, xghiholAodi fied silicones, carboxyl-nodified
"silicones, nmercapto-nodified silicones, '
car bhevbhyddi ¢ i ®bcolsdls cOmesit¢het hyach yds noakilfi e,
silicones, (raeth)acrylic resin-nodified silicones
naandtbopggebatniabkybnavdifbedicstblgones. 10 The
pol ysi | oxane conpounds may be used singly or in

polygliycol compounds of up to about 10 carbon atoms,

10

including poliyhydroxy compounds such as polyglycercl and
15 polytetramethylene glycol;
polyester polyol, epoxy polyol {alkanolamine-modified
- epoxy), polyether polycl and acrylic polyol derived from
phthalic anhydride, sebacic acid, fatty acid and epoxy resin.

Of these, ethylene glycol, propylene giycol,

'-.20 .1,6—hexanediol, glycerol, trimethylolpropane,
pentaerythritol, polyester polyol and acrylic polyol are
" .preferred.
-(Isocyanate curing agent (iii))

' The isocyanate curing agent (iii) may be the




conbi nation of two or nore kinds. Commercially
avai | abl e pol ysi | oxane conpounds in polyner or
sptigerert forminclude: DC-57 (manufactured by Dow
Cor ni ng Corporation, 15 dine%ﬁylpolysiloxane (silicone
oil), nonvolatile content: 0% BYK-344
(manuf actured by BYK Cheni e, polyether-nodified
di met hyl pol ysi | oxane copol yner sol ution (silicone
a Rt dmen SAMRN s okXlenek 80PYLANAkemt 4(dLi 1 NeRVELALI L€so be
content: 529% 20 BYK-341 (manufaCtured by BYK Chem e

R S o i e i R R

oL o TR O SIS s

sol ution, solvent: solvent SF-1163PCT 47 naphtha No.
Ligledh &/ i inre seevh el 15603t - TEGO G i de A- 115

(manuf actured by Tego Chemie Service,

or gafepoleysiikdxanaveopab yeaerg i siomm|catriilng coatlkeabe resins

100% |socyanate curing agent (iii) 5 In the topcoat
(vaai ntircangalisidt izomo ltvike t)SagydAratee curing agent (iii)

has an i socyanate group content such that its

equiM@'@@Es@@hi99€B€6hﬁh%akaf%E%uE$QrB§YM1959§9FAKEDA

content of the curing hydroxyl-contal hing acrylic

.L CHEﬁ?diL%i)Ikg:gnp%q%ﬁgigg%urgk OU%E%%a%ESTe%g%cgﬁFE%Fh’

10

.15

preferably The  hydr oxyl~ gr oup

(Ghydroxyl .value) refers to,the nunber of ml|igrans
PSS Ry AU E e o GEPepGAaG o o e AV RGYL

group contained_ in | of a sanple. Arbitrary

aGehgiEdi BRFYOAEESLEI RENEEReed@ % he t opcoat pai nt
conposition may 15 contain an ingredient conmonly
usedMnOLBPEBRL Mpair hPE foanufentneed bgrHITSUEhTAKEDA

i ngredi ents include organic solvents, which are
CHgeiierals|, y I180pl, oyedstarnd theiagt urkehanagragent arnish,
solvent: toluene, xylene, ethyl acetate, nonvolatile content:

50

[o)e]

)

CORONATE 2014 {manufactured by NIPPON PCLYURETHANE
INDUGSTRY CO., LTD., moisture curing urethane resin wvarnish,

solvent: xylene, nonvolatile content: 50%)

Curing catalyst (viii)

A variety of known moisture curing catalysts are .

20

employable as the curing catalysts (viii) for the moisture

curing urethane resin (vi). Examples include:
metal salts of organic carboxylic acids, such as
dibutyltin bis-triethoxy silicate, dibutyltin dimethoxide,

dibutyltin diacetate, dibutyltin dilaurate, butyltin
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(xii), the leveling agents (xiii), the noisture
absorbents (vii), anti-sagging agents, surface
sgendgsproners, viscosity 20 nodifiers, flatting agents,
UV absorbers, dispersants, light stabilizers and
catal ysts as described in JP-A-2002-97412 (Patent
Docunment 20). The organic solvents are not
particularly limted, and include hydrocarbon

£ 50l yent 1€ﬁ%§3aﬁ%¥\$%H6L2J%%H§¥3é%%d§¥5£%i£3%45%%ﬁ%%5

48 al cohol solvents and ether sol vents descri be

I 00 0 of _JP- A-2002-9741
R L e e R L e S i S
acetate are used in the invention. The topcoat paint
2 B rosT ¥ TP e HbIS) AT RERTHE2 S afti FORATgRate,
agent &xii) in view of snmoot hness of the resultant
thaPhataErt mirdhdt praventziior »irkbhemaon chbafitimaphthenate
surface by bubbl es caught in the paint during
argppiircatdtmsrdliss t opcoat pai nt conposition preferably
contains the leveling agent (xiii) , in which case
t he masuktantumpaunt cbmbfund@;can have a snooth
surface. The nvoi sture absorbent (dehydrating agent)

(Viihua%%%ﬁﬁ%? bhRowaLRr sqeRkertaf skhe topcoat paint
conposition topcoat clear paint), and thereby

. ' : i.nt and contributes to
b%§1eﬁ?%%ﬁglggggggéggb%Fgng%F the 15 paint. The

anti -sagqi ents .include tho sed al so as
so|véﬁwggh?%K§§iﬁalﬁgaﬁﬁﬁﬁ PROPLARLG BPEARFC Such as
bentonite, wultrafine silica powder, surface-treated
PLASSYHR G&ehaisr e SodaidecRartehplfodéfatiun easiateoi knd
wax, benzylidene sorbitol, ........ N
----anipe perahgsedpsispoiyelhsgirgedbxike]hpdtyrel imides
vegetable oil, surfate anionic activator,
suuol yet démkedlyehyauokatbanhs and dpekyuganbaxykiCanchd.
am ne salts. Commercially avail abl e anti-saggi ng

agentiesBClULeng catalysts may be used singly or in

" combination of two or more kinds.

Commercially available curing catalysts (viii) for the
urethane resins (vi) include:
U-CAT 651M (manufactured by San-Apro Ltd., curing

catalyst for moisture curing urethane resins, modified amine,

nonvolatile content: 100%)

z20

NY-1 (manufactured by NIPPON POLYURETHANE INDUSTRY CO. ’

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

. Moisture absorbent (vii)

Known organic and inorganic moisture absorbents

unreactive with concrete can be used as the moisture absorbent
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DI SPARLON 6820- 20M ( manuf act ured by KUSUMOTO

CHEM CALS) and SF-1163PCT 49 AERCSIL 200
stranefi@ct ured by NI PPON AFRCSIL CO, LTD.).
Commerci al |y available UV abggrbers include TINUIN
series P, 328 and 130 (manufactured by Cl BA GEl GY
(Swiss)). Commercially avail able catal ysts include

U CAT 651M 5 (nmanufactured by San-Apro Ltd.). The
($0PCOAE PR Farlfesofthte%otntﬁetha@ aﬁﬁﬁza&e@sylggzggh@' P8ag04 /

t he pol ysi [ oxane conpound (v) in an anoun

)&fg{ﬁsﬁ% @ \8?‘6%@ abgggb%}% rtﬁ%ﬁgafasb%é Iaﬁgsgetrré S(tbl_yade
I t yl 10
ae%eﬂ[ en® 5?1?2@%{ %‘g%gﬁﬁéﬁva%Ewaifiitg%@%o%wa;pd methyl

solid content) Further, the topcoat paint desirably

oAt fishe Ontdebpariat @cddr ievd eagents 1(liidat eisn 2an

~amount such that the isocyanate groups in the

1isusyatacse cwdng sagemt TIVE JTland riakle hamey dr.oxyhese
groups in the curing hydroxyl-containing acrylic

mdﬂﬂﬁure(Bbsb&%&n&snME?rbéahséat$@n§i9K5}/iﬁ}ﬂamEﬁnatlon of
0.8/1.0 to 1.2/1. 0. For exanple, the conposition

I ta
AR B = el s 1P b o

opt gg ly contain: the anti-form ng agent (xii)
preP Iy in an anobunt of 0.02 to 2.0 parts by
weight, and nore preferably 0.04 to 1.3 parts by
zﬁﬁé&gﬁﬁwménd_ﬁﬁe | eveling agent (xiii) preferably in an
amount of 0. 3 SF-1163PCT so to 4 parts by weight,
and Wbeevpnglerabliy Oig)tbs3a@ampsi@yalmbhgh¢di§me.
topcoat paint preferably contains (based on 100% by
Examples thereof incliude vinyl chloride copolymer resins such

| il SQEMARBheTEUE B9 B98N Q#Lz%i bgbgymbs?ﬁ?_éégéf Urethane

‘as vinyl chloride/vinyl acetate copolymer resin, wvinyl

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
(meth)acrylic resins, (meth)acrylate resins and

(meth)acrylate copolymer resins other than the curing

20

hydroxyl-containing acrylic resins (i); and styrene/butadiene
copolymer resin. Of these, particularly preferable is the

curing hydroxyl-containing vinyl chloride/vinyl acetate

- copolymer that has reactivity with isocyanate ahdqpermits good

adhesion with wooden materials. Commercially available vinyl




10

15

wei ght of the solid contents in the conposition other
than the 5 solvent, the sane applies hereinafter):

. sthereysdng hydroxyl -containing acrylic resin (i) (in

ternms of solid) in an anmount, of 30 to 99% by wei ght,
and nore preferably 40 to 9%/oby wei ght; and the

pol ysi | oxane conpound (v) in an anobunt of 1. 0 to 50%
10 by weight, and nore preferably 1.5 to 45% by

r &8I G0 1 o NBLePYRE L T HH %’Ah‘bocﬂ?ﬁh'fﬁ%ﬁt z?@x?.a)'hﬁb‘!fi’NYLITE VAGC

contains the |socyanate curi ng agent

t such hat .t h | anate roups in
E?asqglg/gana dCl.}])I’y 1 ea g@ﬁ’t %%le%ﬁ 5’%[“}?5‘ yhy(ﬂ%%f}fj gr oups
the curi ng hydr oxyl - contai ning acrylic 15 resin (i)
%?J;RPé( RTINSy Fiy (Fhéqr/l[d@#w)ln&fl GCgteate ggpolymer
1.2/1.0. For exanple, the conposition preferably
resgmsdions 5 to 25% by weight, and nore preferably 8 to
20% by wei ght of the isocyanate curing agent. The

- Thiopdoatp ipaisnteniay(xgpt i onal |y contain: - --- ---_-- -

20 the anti-formng agent (xii) preferably in an

anount-gahic). 82okgahi 0%k Vj@mﬁmbx AndxPREEpPE e QERPS Y
O 04 to 0.8%by weight; and the Ievellng agent (xiii)

asefenably 0.8 nt., of g;g; ,1 and
rmre r;:%g)lfyer aegm %gg?o %&3 83%&5’ %E%I\fg% Jé?ll
co pai.nt. cont ai ns curin
thh% o5 e SRR e PRo 2 dEaaeE of hedqrpatahenstor
range the resultant dry paint filmtends to
01 av%m%%erpolsvﬁ&&%%&%ﬁaet r@bﬁﬁl@ﬁl%weﬁéﬁamwll and
increase. |If the anpbunt 5 exceeds the above range,
SUREAICHG NS 0 pePp b aflel 1¢ eyl ¢ cadpent gleteelwdat ed.  When
t he paint conposition contains the siloxane conpound
amfiviey phéysthiydrnehbaabdvegeahge, The tesubtmgipaidqdnt
filmw Il not show sufficient slip properties,
coh@tibhekease storage stability of the paint and prevention

-of 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
AEROSIL CO., LTD.) and DISPARLON 4200-20 (manufactured by
KUSUMOTO CHEMICALS, polyethylene oxide-based type).

Anti-settling agent (xi)

20

' The anti-settling agents (x1i) include aluminum stearate,
calcium stearate, zinc stearate, organic bentonite,
polyethylene wax, amide wax, lecithin and alkylsulfonates.

Commerciallyavailableanti—settlingagentsincludeDISPARLON

- 4200-20 (manufactured by KUSUMOTO CHEMICALS})
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10 properties and mar resistance. |If the anount
exceeds the above range, the dry paint filmtends to
sbeg¢opepsti cky. Wien the paint conposition contains the

I socyanate curing agent (iiiﬁ | ess than the above
range, the resultant paint fH m wicl | show poor
adhesion with wooden materials, 15 al kali resistance
and water resistance. If the anbunt exceeds the above

akang in ds, 1.0 be prolonged to conplete and

: Boafli ¥y Moot 58 be brittle. When the topcoat
pai nt_.contains.the anti-formng agent (xii) |less than
the above afalng@a% 2G4t toh {]}g]n@s g sy tthosgp Baged on

foanms on the paint filmsurface. If the anbunt exceeds

- StheCabon @ aldy  coratRF PRGN OF NG THAGIALEl Bictt agsEHOWLEN

in the paint filmsurface. Wen the topcoat paint
AGompodimanoi actnrednsy Kyeeikbwel syl &gericy(Xddyd CoessLtd. ),

than the above range, the surface snoothness tends to
Blie- 0igt erdr-ad@d.ard Hvike mnpuUNtnaxerads St BLOIRE Bnie

t he above range, cratering, cissing or sagging tends

cémbey) causestdmrihe RN iddA st dase.q B}ﬁnefil%‘?%@ﬁ‘oho 0 4

pai nt can be produced by the conventiona

CH ﬂﬁgﬁ;&? one- package system or two-package system 5
J%%en |ﬁg on the curing agent used. The topcoat paint

is .curable at ordi,nary tenperature (20 to 30'C)
E%ﬁﬁ%ﬁﬁﬁ+%¥%ﬁi4&§§iﬁﬁnd of the curing

hydr oxyl -cont ai ning acrylic resin (i), and becones a

heat T8 LAYSL YPe argidnti (Wd idn tmelkdpdrot ypleyl acrylate,

i socyanate curing 10 agent (iii) (for exanple, blocked
pqlameitaidt el IMkaneepoodt £ ipal mildommes icoimpoungls and

generally used in the formof solvent type paint. The
flsminiert-Haseed sherfechamy, beusel est edrfyromwanwi.de ang

range of known ones, with exanples including organic

PEMNENE §o . SUTh @md Qe d B &8 iBBEMYLsBE Wl garu Kogyo
ket one, nethyl isobutyl 15 ketone and butyl ace?ate.

colNerAgoHat ofye.0d /LDl 418 10f O]??%n%%lgggérc{geldlb@ E¢8chemie

‘and the solvent generally cons

Germany) .

Curing acrylic resin topcoat paint composition for concrete

form plywood

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

20

polysiloxane compound (v) described later., and the isocyanate
curing agent (iii).

The topcoat paint composition may furthér contain an.
organic solvent, which is generarll.y used, and the aforesaid

anti-foaming agent (xii) and leveling agent (xiii).
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10 to 60% by wei ght of 100% by wei ght of the topcoat
pai nt conposition (including the solvent). The
gsegoncgeber form pl ywood coated with the aforesaid 20

t opcoat paint comnposition ha excel lent releasability
from hardened concrete. The %ardened concrete w |
substantially not remain attached to the form so
that the formcan be reused many tines, for exanple

cdPif HRIE A 1B L6 8 R - 12 01 ergqre( ti mes, and

_ thout
oati:n Ther ef.

SF-1163 3_re e, t concnete form
plymégﬁ g% 2 RE“Fnv &Rt ncP?pﬁﬁ&%ﬁpggeggg CHE L
onom cal caqst, resource saving, a
h-‘ﬁ P n]]n LRI EG IBGT Fdork 15193y y( 1) TH’é‘Yt &Fc d@digdiegt with
conp03|t|on is preferably applied on 5 a concrete
ARQFIR 15 HRSMesite WHosebsaifhasempdifdateduning a filler
coat paint film(A) and an m ddle coat paint film(B)
hytésery lbewnthendwg Narly adriyd itopesdh paint &l :onomer
preferably applied to the mddle coat paint film in

cortticimicase goad radhesi igeBu st R c%@@ityfn@t:ﬁ z%@n WB8h the
achi eved and the concrete form pl ywood w 10 have

aﬂJF%égﬁ§Q§%%ﬂ #Q%ﬁh%r genpemh%%% a%é%ﬁa%%gaand

releasability rom har ed conc et sur

n and.nu times. Next, the
:glrs cgﬁgFe glpgnﬁpﬁlgﬁsg t?%e invention wll be
described. 15 First concrete form pl ywood The first
conchF m?B?ﬂ?ﬁFyﬁBBHaéE&BGd?nﬁoﬁbffh%gpﬁé@@ﬁtlnClUd@
i nvention conprises a substrate, which is preferably a
caslpRIdd ConARENANE| RPBPMESSE pakerySiLIl cApntannihddi e
coat paint film (B) and a topcoat clear paint film

| nop@mepisoviided, i alkheyeidel -20nahifsnhshoabatpai hh fWhioh a

(A) /paint film(B) /paint f iim(C The paint filns

- pollAer(iBrbasduf €} taretdasgrblpy bal ankodheqtbliperngoat

paint film(A) is formed froma curing acrylic resin

optarpashtl oR i}l &fr KA RALBLNUNEL U NG A0n atom); and

organcpolysiloxane monomers in which a side chain contains a
polymerizable unsaturated group such as vinyl or (meth)acryl

group and an alkyl groupkand the main chain has a ladder-like

form (number-average molecular weight (Mn): several hundreds

to several tens of thousands), as described in the columns

[0026] to [0028] of JP-A-H10-67844 (Patent Document 3}, the

20

columns [0023] to [0C40] of JP-A-H11-286648 (Patent Document

. 6), the columm [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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curing hydroxyl-containing acrylic resin (i), calcium
SF-1163PCT 54 carbonate (ii-a) , talc (ii-b) , and an

stSspryemat e curing agent (iii) . The middl e coat paint
film(B) is forned froma cqiéng acrylic resin
conposition (mddle coat paifit) including a 5 curing
hydr oxyl -contai ning acrylic resin (i), at |east one
color pignent (iv) selected fromyellow iron oxide,
titani q b I a .S te.
cur | ng agene e e s ap R s s R R ¢y

i. 1J§gﬂ9d froma curing acrylic resin conposition (d)
% opcoat clear paint (C) ) 10 including a curing

hydroxyl ~ containing acrylic resin (ié , a .
pol y§iHréiaie COBRPEURAS (WD and, ARA0| BocyanaP @) cukiely have a
agent (iii) , or a noisture curing urethane resin

reBHPes tSidiyl( @pupt epeoat hydireay lpginotip( 82) described in
including a noisture curing urethane resin (vi) , a
TR~y 1-@eatd sc aiFpaend  Oolumea tnei) St weg rasarbentby( ¢hi)
15 and a curing catalyst (viii). In the first concrete
fd@tunspl ywood, the conposite paint filmprovided on
t he substrate plywood has high ply adhesion and
superior releasability fromconcrete when the paint
films «Rf)a (B) and (C) all contain the curing
hydroxyl} containing 20 acrylic resin (i) and the
isocyanate cur$ng agent (iii) , that is, when the
(REQpeoat wl-ear—paint- film (C) is fornmed fromthe
curiAg acrylicjiresin conposition (). The
ur et hane- based|t opcoat clear paint film(C fornmed
fromthe noisture curing urethane resin conposition
(C2) tends SF-1163PCT 55 to inpart inproved hardness
whiegetitheRt ohposi hpdpadent dtidnmor EheccontretleyT ofbup; R? is
substrate, the curing acrylic resin conpositions (A,

a {Brangh §€9nf ercthep E'[Lk%@rg oPd Mbnbthmnt Avdrocarbon

m ddl e coat paint film(B) and topcoat clear paint
grfo'ubrgelected fromaryl and aralkyl groups; and a is an integer
of 0 to 2; 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 organopolysilsesquicxéne

- (a2) having a polymerizable unsaturated group, and another

29

compound (a3) having a polymerizable unsaturated group, and
that possess two or more active hydrogen atoms in the molecule
of the copolymer resin.

Polysiloxane compound .(v)

. The polysiloxane compound (v) may be in any form of oil,
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5(C , and the paint filns (layers) fromthe
conpositions wll be described sequentially. Concrete
skoTyspbstrate Materials of the substrate for the
first concrete form plymoodégre not particularly
limted. Exanples of natural =10 materials include
nmeranti, bintangor, nyatoh, durian, nersawa, serapat,
hekakoro, lauan, oak, birch, chinese ash, naple,

lazpm?sq_»ufg@; fggar.{{slﬁ' a3 pARANEEart PR, AL 2P BRI such

n Vi ew stren dlnens onal sta
d%g% t he i nvention S|r%2 npl oys a forn1p| wood

& A5 4 BrRL er6CLs ?&gau@ey%oaafsar F%»fa%utlon
used in Cbncrete Wrk (Notification No. 932 of

o G} B2 9YS BN At ité1A @@Adértand Forestry, June 30, 1967)
Filler coat paint film(A) The filler coat paint film
(A iThd gaes ibyxapsl yvomgouhels clur)i rgreaarod |pcarrc&s:|ur1arly
conposition (filler coat paint) to the ---------

limtted, and stra@gﬁtl%ﬁlﬁ&lé@'é@@ﬁﬁsb&hﬁ@thﬁgpof?@lloxane
conposition contains the curing hydroxyl -containing

araf r\ié[ﬂ1%Jse%|onc(a'l)le@ngoi§9916§%h% dewi A9 1 9geNk 4l éiilcone
simlar to those used ih the aforesaid topcoat pain

and further ingludes a0 xt ender
dééﬁ%ﬁﬁﬁ :%ﬁ% cgi nggarboﬁé?ge( ?e,u?g %ﬁgﬁ% Or in
SE-.1163PCT cla and bar, sulfate (preferably '
ComR g CHSE&P 9 nHOIFa%G SFhe conposition for the
filler coat paint film(A) may further contain an
or gafiC&vegihicne 1dy desvpi bedvapdeeanghidelrivetizes and
general ly used, and at | east one of the aforesaid
siviipgne @ﬁ'J:IiV(aibi)V,esymlaIyOWei mondled®i desed,vwa)th example
thi xotropic agent (x) and anti-settling agent (xi).

inaludied ithstsecancwriehforreptyiwedor threrdidt ©fe eRAtifying
paint film(A) is excellent in adhesion with the

stkaberabded h® t1Q HifdLRyEp8YE yRANBLahE! &£ B igomer) .
ing properties for substrate

The modifying groups incliude phenyl group, hydrogen atom
(E), alkyl group, amino group, epdxy group, polyether group,
aral'kyl group, carboxyl group, hydroxyl group, thicether group
(-SH), carbinol group, amido group, alkenyl group and
combinations of at_ least two of the modifying groups {(e.g.,
epoxypolyether group, alkylaralkyl group, hydroxyai'kyl group

and epoxyalkyl grQup) . Th_e polysi_loxane compound (v) may

20

contain one or more kinds of ‘the modifying groups.
Specific examples of the modifying groups iﬁclude those

listed in Table 6.1 on page 160 of SILICONE HANDBOCK (published

from THE NIKKAN KOGYO SHIMBUN, LTD. on August 31, 1990), such

as methylstyrene-derived group [—CHZCH(CH3)C5H5}; long~-chain
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0 ¥Celrearteri Bnal kald 13t ANCE o AL B[ 8St St ancs

vessel s, snoothing treatnent (processing) properties
for the substrate surface, alkali resistance, water
sresi gtppge, depression filling properties and
abr-asi on properties (abrasigg resi stance) of the dry
paint film 15 In the paint TTlm the cal cium
carbonate (ii-a) functions as "extender pignent"” that
is transparent and does not hide the coated surface

a%]?*'?%ﬁrrgo%%r% F-Ufél%c)e%Hﬁgﬂ%r lé%soggvjaneis%erdggr %i:ioolge_ater];

operti‘es and reduction o pain

rcially avajl abl e cal.cium carbonates include: 20
PRE/SG b W0 SRSl B PR FUNKA RENOLCE20) ok

K. K.) CaC03, SUPER SS %nanufactured by Kyushu Cal ci um
whgre n dg. §n ersesd O eHTIRe2 t8Drtdehfsaghuz bily bygroup
TAKEHARA KAGAKU KOGYO CO., LTD.) Cal cium carbonate
OMNNEZQOE (Tretriufidl taarddnbyr ETQ  FNKA rSA—-HEGIREHE 57 oups
KOGYO K. K.) The invention nmay enpl oy an extender
[ pi-geenCHamhe) , thano) thereal < nuamaan bonated ohi hnadnedger of
talc (ii-b), as long as it is inactive and is

Lt . ' b
heat stability and the |iKke. "G her extender plgnent%?r on

' u I ' | Lat.e,. Bal.us al ba an (I
a0 - Rl R R R e B S PR L o e ama
X ij-a) Wien the cal ciumcarbonate (ii-a)
ARy 7o gy e Honh S BrBOraE T G AR "Bk o Lae:
extender pignment or the cal cium carbonate (ii-a) is
replaced w th anot{her extender pignment, the total
amolyHCot,Che—egilender pignents i g, descri bed
above. Simi\arly tg the cal ¢ wmcarbongte (ii-a), the
talc (ii-b) {tas ekcel l.ent al’kal i istance, filling
properties and 15 aBPFdsion proper T asi
resi stance) and is hardly adversely affected by

caG®Rbkaat cwhithieengr SlﬁylfﬁQQﬁQEnQLXCHUnCd‘Oﬁ Y$edeA$, is an

white pigment. Even i e talc remains attached

integer of 0 or greater]; higher fatty acid-derived groups
[-OCO (CH2) wCHs where n is an integer of 0 or greateri;
mercapto-containing group [-CsHgSH] ; and {meth)acrylic
acid-derived group [—C3HEOCOC(H,CH3)=CH7_] .

One or more kindé of the modifying groups may be present
in the dimethylpoiysiloxane skeleto'n. The modification may

take place at any site of side chains on one or both sides,

20

and one or both ends of the long-chain silicone.
The polysiloxane compounds (v) with the modifying group

include polymers and cligomers having a structure in which the

- modifying group is bonded to the dimethylpolysiloxane

{skeleton). sSpecific examples thereof include straight
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to the hardened concrete, it is quite unnoticeable.

Yel low iron oxide (iv-a), titanium iron oxide and 20
seyian3tebl ue as well as the talc (ii-b) are preferably
used " as color pignents. Th el l ow iron oxide (iv-a)

is a yellow pignent that mnay be used according to
need. There are naturally occurring and synthetic (by
wet and dry processes) yellow iron oxides. SF-1163PCT

- 5198 cdfde %H@ssﬁﬁ%ﬂe%ﬁcmE%ﬁ?@%h%nyﬁelHQ%&bh@nOQE'QEd

synthesized by the wet proces$s can be added in the
t A
me 3; F%%%%tf,légkgrlﬁagbo%g% an%%%588%0155110xane and

meath ring. resistance and acid and al kali .resi stan
S BT F 60t e L r T oo R Che: Sy HEeer S oa pepted,
of the paint film_ For exanple, TAROX LL-XLO

- syaky daoed YREPeTcedideed rakitarear e@PBYYTRPANIKEEYO

KABUSHI KI KAI SHA) and BAYFERROX 920 (hydrated ferric
sigxicheesnraaufiact medd ChydBayeéiroare, erpboyabtrodeélled
iron oxides. Simlar effects can be 10 obtained by use
siafi cpelelsowmbi-eupoFaddi Feedi si0Xtdasandabbagkl -mbanfied

oxi des produced by the wet process. The conposition

si(RicRk), faneﬁ:mfa&h_»gfhe]ﬁloa%&eealsmlébhgg (/eﬁle%?gewm

contai ns the curing hy roxyl-contalnlng acrylic resin
_ t h |
fe%sklbgdggﬁggﬁﬁ?ﬁﬁ?é flranty SORePPRIhsbR8 TublbedEy
. kg nore preferably O 8 to 4596by wei ght, and
Slﬁg Pedrarly preferably 30 to 4S% by wei ght of 100%

by wei ght of the solids other than the volatile

sol vERE BPlYRblevmpOSTLIRANEGT The beiysed Thaglpaphtin

film(A); and such that the acrylic resin 20 W(solid
combﬁnehﬁpnpoéféwabby monst kimtles 0. 5 to 50% by wei ght,

nore preferably 0.8 to 45% by weight, and particularly

pref epmbéycildliv 4080 bybveighlyofldheneur@tbduhderin

coat paint film (A). The conposition (paint) for the

pofiiyhker 06081 i gah8E EbHM include:

DC—57 (menufactured by Dow Corning Corporation,
dimethylpolysiloxane (silicone o0il), nonveolatile content:
100%)

BYK—344(manufacturedk&rBYKChemie,polyether—modified
dimethylpolysiloxané copolymer solution (silicone oil);,

solvent: xylene/iscbutanol = 4/1, nonvolatile content: 52%)

20

BYK~341 (manufactured by BYK Chemie, polyether-modified
dimethylpolysiloxane copolymer sclution (silicone oil},
solvent: butyl celloscolve, nonvolatile content: 52%)

PERENOL S-4 (manufactured by SAN NOPCO LIMITED,

organopclysiloxane copolymer solution, solvent: solvent
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SF-1163PCT 59 (A) preferably contains the extender

pigments, typically the calciumcarbonate (ii-a) and
sgali{ddrb), in an amount such that the extender

pi gnments preferably constltggf 20 to 85% by weight,

and nore preferably 30 to 7 by wei ght of the cured 5

paint film and also in a total anount of 70 to 800

parts by weight per 100 parts by wei ght of t he
nefiofld 6 09N (onkicisund, ceantent) sothe | socyanat o

curing agent (iii be used in an anDunt such

t hat 0 gr.ou nt . .
theor§??c§?f5¥?gﬁfaf5 %wﬁeéamﬁ&e@% Voigtp Gugije service,
content in_the acrylic- resin ﬁ DeS|rabI¥ t he .

0r&ﬁ“ﬁ@f’&&ﬁﬁ&ﬁf@n@héoppéa@%nafl@néfe Ahdlagernteniti) 10A%)
an anount of 25 to 65 parts by weight per 100 parts

L9 vipdiagier Cofcinlge ageryl i(@idésin (i) (solid content) ,

in-other word, in an anobunt such that the isocyanate

15 gﬁoumhe|UoptbatL§®tyanmmmdeﬂﬁﬂu$,age@tiéééyanéﬁéidwming

hydr oxyl groups in the curing hydroxyl -contai ni ng
acRetyl(iic ineska éh)1sB@¥§nét@U§E5h§anﬁ€EhQ %hhgflﬁhg}&%s

of 0.8/1.0 to 1.2/1.0. Wen the conposition for th

q%'llxrla?%n%oﬁéti)@' (e d/de &f‘)the &?b%?}tgﬂ‘e ﬁyrcloﬂ%ent of the

ydr oxyl contalnlng acrylicre

ve unt, sufficient pignent. bon

cogp o e AP S AU g SHLEELETE BLOTENt DONIIG, o

filler coat paint film( conp03|t|on contalns t he
Ofchréﬂiﬁnlcgvbsﬁgt@r%??r%?ly G-l Eo(iLi 2b) Tl hHE QX We IFRUP

the above total amount,.-it exhlblts suf ficient
COﬂtEPFn@hﬁdégéyii%%lgﬁiJgﬁﬁﬁm3rUﬁ)thEOKHmwuenM@@dmdlligrams

surface vessels to provide a snmooth paint film
ofsprfaceiuandytiasxjdedcédtoaabohdt ygt bo pehai hvéxeell eftoup
_application properties. Wen the isocyanate curing
coagenhefi ih)1i § eonhabaRelEDn

Arbitrary ingredients

According to need, the topcoat paint composition may
contain an ingredient commonly used in topcoat paints for
concrete form. Such ingredients include organic solvents,
Which are Jenerally employed, and the anti-forming agents
(xiif, the leveling agents fxiiiy, fhe moisture absorbents

(vii), anti-sagging agents, surface conditioners, viscosity

20

modifiers, flatting agents, UV absorbers, dispersants, light
stabilizers and catalysts as described in JP-A-2002-97412
(Patent Document 20).

The organic solvents are not particﬁlarly limited, and

-_include hydrocarbon solvents, ester solvents, ketone solvents,
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5 the above anmobunt in the filler coat paint, which is

m xed for exanple imedi ately before application, the
Spal3ei®pl ays superior adhesion to the substrate

(board), particularly a wooden material, and provides

good water resistance and al kali resistance. 10 Wen

the filler coat paint film (A) conposition contains

the vinyl resin (ix), yellowiron oxide (iv-a), _
a it repiventagentl £éXlednsh Bt fddd NGB a0eRt thXidolumns

accordlng to need, the anounts thereof are, for

lt C%)Mt o%% ﬂ@%ﬁ@%?baggﬁttﬁ%lﬂé}w ZB?SI or

per 100 15 parts by we e curi

yl.-co ta| resin (i (sol conte
AN p i B PR g Eo s [hbe sty e GeT b
t he %§||OM/Ir0n oxi de per 100 parts by melght of the
acryli"¢ Fegf ﬁaéuyaf§5|¢ﬂm3%ﬁ%Eh@§ prepérabiyp q%n?ﬁ#n%;the
by weight for the thlxotroplc agent per - --------
anti~foamizy ggenpdrisd ) byn wéryhtf shophénacsyd theesiqultant
(i) (solid content) and 0.1 to 8 parts by weight for
paimg dnitlin, setntd ipngvagenbnper fh@Gispant $hey fueingBur@hce by
the acrylic resin (i) (solid content) . The optiona

bultsa @f dahgnd AYl thespbl ihitX JuirAnghe pahave +$En1163PCT 61

anount is preferable fromthe viewpoint of good

adhe n fa t

o B M G S S LG o e
ref.eraple fromt

TR G5 bRomer B P AP RUE OB i iciin

a&] used in th above anmount is preferable fromthe
g,ﬁtsgpo eBRtRGR of sagging of the paint from

edges. The antl-settllng agent (xi) used in the above

“arpufbe T10ipSupreprabbent r fdehdryténpormendl (vii)

prevention of settling of
removes the water content of the topcoat paint composition

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

paint and contributes to superior storage stability of the

paint.

The anti-sagging agents include those used also as
solvent thickening agents,.including organic bentonite,
unltrafine $ilica powder, surface¥treated calcium carbonate, .

amide wax, hydrogenated castor oil wax, benzylidene sorbitol,

- 20

metal soaps, polyethylene oxide, polymerized vegetable oil,
surfate anionic activator, polyether/ester surfactants and
polycarboxylic acid amine salts.

Commercially available anti-sagging agents include

DISEARLON 6820-20M (manufactured by KUSUMOTO CHEMICALS) and
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- welght of the isocyanate curing agent (iii).

the pignment. The conposition (filler coat paint or

agent) for the filler coat paint film (A nay be
gprodieedr by the common  procedure, and is generally

used as a one-package or 15 4@@ package system

dependi ng on the curing agent” used. The filler coat

paint is curable at roomtenperature (20 to 3000

dependi ng on the kind of the curing hydroxyl

ai g [ Re- p age

AERONRI Y N YA WA & é{apeng)ly( ﬁIPP(ﬁE%E%%SgE ?: %%’5 ge

thernDsettlng type ng on
isocyanate .-==-----sm-.  m-z=--c---= a
G RAReF cazhms 2o abRed Vs Sy aRaEES lpﬁﬁpﬁs SAligy
of, a room tenperature noi sture curing filler coat
Sdieit fof “PRo2packdde (BFRYERT LAY | RPAademCY (Swiss)).
conponent which is isocyanate prepolyner having 2 or :
nor e CogBeyanatéy gredupsble. garatlybybenrciindsotyanat 651
derivative or SF-1163PCT 62 di phenyl net hane
(mdinusfecyranaide biyt Selhf-Rpard Li-hie yr.esi n conponent which is
the curing hydroxyl- containing acrylic resin (i) wll

be nirxed:bpusat g&aeiryt bef ene @ﬁﬁéhﬁ%h%}ce% Ne RaltHins
will be applied to the substrate (board) and cured.

BRI e PSS s fEortian gt
o SRR IR PRERLabAL ) B0 AP Bt WP o

anount, and practically in the range of 0.8/1.0 to
Pafté/ Pyoweightngts FPPeFUEéBE BEARPxY S~ geRBrANL}IusEBYLAC
the formof solvent-type paint. The sol vents used
regdpeild)i neegde opganht sbheentbasuthe uwslabiliensplvent,
xyl ene, nethyl ethyl ketone, nethyl isobutyl ketone
nagrdybusyllidcebatentThe anount of solvent is not 15°
particularly limted, and may be in the range of 10 to

40% byrtwet ghthé Nt 4983 byp¥ehe hdeofritiey fddhedikoatne
pai nt (i ncluding
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
resin (i) have a numerical ratio ([NCO]/[OH]) of 0.8/1.0 to

1.2/1.0. For example, the composition preferably contains 13

to 25 parts by weight, and more preferably 15 to 20 parts by

20

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
paris by weight; and

the leveling agent (xiii) preferably in an amount of 0.3
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the solvent) fromthe viewpoint of, for exanple,
controlling the viscosity to inprove application
spropesptes. Wien the paint for the filler coat paint
film(A isa . . . ... ... LR 20
t wo- package system the ingr%%ients reactive with each
other are contained in separate conponents to avoid
contact, nanmely, the curing hydroxyl - containing
ch W i 0, G+ S cantained. i PRi AC pa
G oieaert ot Bs s Ron ey S R e PRe T S0ty nate” AT Y
w%%%gt (iii) in the curing agent conponent. SF-1163PCT
3 Elher i ngredi ents unreactive with the acrylic
resin (i) or the |socyanate curing agent (i;%g, for
exanpi¥ FRECERt PRIt DEicdrerbd vsaehtasnealkedann on 1008 by
carbonate (ii-a) and talc (ii-b) and the vinyl resin,
werpghtbe fcomp awidedcpntenthem dhet beupe s hiti galothe(r €kan)the
conponent or the curing agent conponent. In general,
sl i ,ngriedisemtess aard ieenpeukrded dtrtyhe princi pal
conponent. The thixotropic agent and the
ant i tget tc!ulrriglgag@a&o@mm@bhta&ﬁingeae&?hhx cagpaunded (in
in the principal conponent togethér wih these

: téﬁ?§|§fn9 ?9&)3@2%ﬁi%ﬁoﬁﬁ%i€f?ﬁg1&%%ﬁﬁpgg:ﬁ%£§%kfgééd:more

The above cription o e corpoun

alsq to.t m ddl.e,. coat .paint and the topcoat clear
pﬁﬁﬁ%ﬁéﬂiﬁ g@lgocggﬁ BgiHFlBﬁFﬁIFB The niddl e coat
paint film(B)_.is formed on the filler coat paint
fi 1 m-ER)PHYY abpprais coAretngn (W dgt ancemeupaiadt L - #5to 50%
followed by curing. The middle coat paint conprises a
byc welegt aenyl roreesiralesabdyi fi.ontbnébadbrgwaighti ng
hydr oxyl -containing acrylic resin (i), at |east one
col oMorpbgrent theviosebett edifit oqeyelhoW i £6R-OXhdethe
titani um oxide and carbon bl ack, and an isocyanate
i seudfyiang tagent i byl blyen?0 (The) coapasi kingntosutherAkddige
coat paint film(B) may contain an organic solvent as

is %%hia@%dgm%inv‘@ﬁ&qsio%tyagl%eer %k%nasaegdentare%% and the
| edast one of the anti-settling agén

hydroxyl 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 5

to 25% by weight, and more preferably 8 to 20% by weight of

the isocyanate curing agent.

The topcoat paint may optiocnally contain:

20

the anti-forming agent (xii) preferably in an amount of

0.02 to 1.0% by weight, and more preferably 0.04 to 0.8% by

weight; and

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

Lo 4% by weight, and more preferably 0.5 to 3% by weight.
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(xi) and the anti-foam ng agent (xii). The curing
hydr oxyl -contai ning acrylic resin (i) and the

s 1863HRCT 64 i socyanate curing agent (iii) used in
the mddle coat paint are the sane as the
corresponding ingredients inthe filler coat paint
film(A) or the filler coat paint. In the concrete
fOrn1pIymood of the invention, the mddle 5 coat

pai Ny MHEB) o %EBH‘ct]ESéHEd%Et%%% Rak ”Euﬁ:ﬂﬁé“des the

same flln}forn1 g Ingredients, particularlyr

i ent, t hose IIer oat il
o G e v aar ThaR P11 hees) TG0 AFngRy TS
the concrete form pl ywood of the |nvent|on has
ragsel IR TRSlddRés iy PBoREI id LBy Si58Asi &) hegepéeiesn
the filler coat paint film(layer) (A and the m ddle
s s snend ithe peayecpstBicnnd tvei neenathe mifddhe amount
coat paint film(layer) (B) and the topcoat clear

exuaiatds fthlemapBye bantbe Kidshgcpnspeteiéorarl yMoody to be

the color pignent (iv) is at |east one ingredient
desdracted fr.om yel 'ow i ron oxide, 15 titanium oxide
and carbon bl ack. The color pignment (iv) is contained

in tﬁﬁeﬂ‘ ddLe,cont ﬁ&hﬂ&si’cigk(glanEQEi‘nEStHQtsf‘IéQQﬁSd

by the al kal'i ™ or ot I ngre I'n"concrete

reduce the OSSI |I| of . di scol oration or ot |
“<BrGi U5, PEEF it HheokpOiae2uBh8Y | Ehe et ne paint
léaﬁ ormty with a desired color tone 20 of the '
Hﬂé@enPBrﬁ?%Wy%%ﬁﬁﬁc%qﬁﬁtﬁi%ﬁnﬂﬁﬂﬁ%ﬁFlQ%naﬁ9§@oﬁelease

pigment (iv) may be replaced with or be used in

Prepepitags Brd D@ (e sotsten gsi - gmehttsanhuas exapadsohhe above

oxi de or cyanine blue) that is stable to alkali and
rahige,| ithe. d¥gepadnpositmohefids thebptdadkestdhakypai nt
film(B) SF-1163PCT 65 preferably contains: the

acryfihenr e6énNpdint i dodbo IPUSE SoEBatRatthé isocyanate
constitutes 40 to 80% by wei ght, and nore preferably

'cu§9nboaégﬁ% {1ii) less tThan the above range, the resultant

paint film will show poor adhesion with wéoden materials,
alkali resistance and water resistance. If the amount exceeds
the above range, drying tends to be prolonged.to complete and
the paint film tends té be brifttle.

When the topcoat paint contains the anti-forming agent

(xii} less than the above range, appiication tends to result

20

in foams on the paint film surface. If the amount exceeds the

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

- film surface. When the topcoat paint composition contains the

- leveling agent (x2iii) less than the above range, the surface

smoothness tends to be deteriorated. If the amount exceeds




10

15

by wei ght of 100% by wei ght of the solid ingredients

other than 5 the solvent in the conposition; the at
steasd3mr®e col or pigment (iv) selected fromyellow

iron oxide, titanium oxide and carbon black in an

amount such that it constitutes 5 to 20% by wei ght,

and nore preferably 7 to 13% by wei ght on the above

basis, and further in an anmount 10 of 5 to 25 parts by
e G vdPerankR) 'F&Q’fatt%rﬁ_\l‘lé;"}mcg_@s iofg tde RGP tendSl Ro be

(i) (solid content); and the isocyanate curing agent

---d jﬁ‘EHé t t ve basis such that the
cddddd i I Al Mo e

reaction ratio " of the isocyanate

grou -NCO). in the isocyanate curing agent (1l 5

ana " TE RSBy ParBtn St by PROTRECACPYI Pie resdiver(onal

is theoretically equal anobunt, and practicall¥ in the
merté?% oRd 15. B7ad 6StF - RIAK I e TS telir ¢ h§Wo-package system

hydr oxyl -.contai ning acrylic resin (i) used -in the
depsove nmountthies cpuréfar alglea tf uermd.he vi-ewpoi nt of 't hat

20 a viscosity appropriate for application and

handITihegt @mcb gopd i nwvebd hetriahg o e8icidineacaamberature (20

achi eved. The at | east one color pignent (iv) selected
td 1My elibuhal QMo oxEHe. kLhaagEupnexEdesagd carbon

bl ack used 1 n the above anount 1s preferable fromthe

' i f..th i,stactary. SF-116 Lding

h%ﬁﬁ%} rt?%g% 3%lgﬁeggﬁyaggd2§5¥ aéé*éa%ggzbgg?g?%eé.

The isocyanate .curi agen iid),u I n_the abpve .
b Y it dPHPBTPR ERE KABE e DpOgEaRREs Suring

adhesign with wooden naterials and excell ent paint
a%ﬁWﬁﬂ(ﬁéﬂﬁoﬁﬁﬁﬁc%xé%Eheasbl%c5%@e¥8%ﬁﬂa%ﬁkﬁli he topcoat

resi stance. \When the conposition for the m ddl e coat

Padaitnectpe s (BN iscrri el bhasact {n Séet fony odgent vext type

and the anti-foanm ng agent (xii) according to need,
patimg .anBuat soherteofusarde hefrerin exgnpkeselfched Sftan G wide

parts by weight for the anti-settling agent (xi)
range of known ones, with examples including organic solvents
such as toluene, xylene, meth?l ethyl ketone, methyl isobutyl
ketone and butyl acetate. 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 sclvent).

The concrete form plywood coated with the aforesaid

- 20

topcoat paint composition has excellent releasability from
hardened 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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per 100 parts by weight of the acrylic resin (i)
(solid content) in the conposition; and 0. 2 to 1. O
gswpartsIwe™ei ght for the anti-foam ng agent (xii) per
100 parts by weight of the acrylic resin (i) (solid
content) 15 in the conposition. The use of the
anti-settling agent (xi) in the above anount is
preferable fromthe viewpoint of effectively

rddMenty ontRE L he-pi PRt ¢ 5£89é§§tf$fﬁ9%l§wgod of the'
anti - foam ng agent (xii) contained in the above

m%%fmon' 5 BEELRCARLE, LraNLLDE wh eepol . OLegssyrgQ i

romoccurrin m sur'f ace

o e gy < é@#ﬂ?hﬁ.tﬁ?ﬁ B kapLBe i oduted by the

conmmon rocedure, and is generally used as a
one- paékegRcort %lﬂ%mpmtlﬂmléﬁkﬁéﬁr@?&e&ﬁplled on
depending on the curing agent used or the Iike.

- a Dependiadoon $iies krate ohotskescufacy 1s coated with a filler

hydr oxyl -containing acrylic resin (i) , the mddle
cok@apa pat 1T 1imS (RUraadd enati ddeoatiiper &iame (BT scribed

m ddl e coat paint is a thernosetting type dependi ng on

bl ki I@Qmé’fyt he o 8O6YFRBLR G hgqa@&ﬁuaﬁw 'a%:p@ﬁ._@ﬁ tq the

exanpl e, | 'ocked |socyanate) The mddl e coat paint Is

.mlgﬁgggggg %ﬁ%éﬂHF hﬂh%& égg¥e$%oéy§§hégaéﬁ'wi € the

s ot particura

be in t e 10 of 10 to 40%Db ht .in 100%.
sl it grtabioa rehaiie aesla?hepa%ffr%f{ﬁmf%ﬁv R T will
solvent). Topcoat clear paint film (C) The topcoat
hagkrellie gdiore sRilCnF Ry 18T frgiomar 'deSyheURn R &elegapbility
paint film (B) by application of a curing acrylic
fromshardeBedonapousketon {Crfaoe amppikbese gudi mgmber of
uret hane resin conposition (C2) followed by curing.
re(Ehegcompesitions (A) and (C2) will be collectively
referred to as the topcoat clear
Next, the first concrete form plywood of the invention

will be described.

.First concrete form plywood
The first concrete form plywood according to the present
invention comprises a 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 (substrate/paint film (&) /paint film (B)/paint £ilm (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 coat paint) including a

curing hydroxyl-containing acrylic resin (i), calcium




10

15

pai nt or the topcoat paint, the conpositions (Cl) wll

be referred to as the topcoat paints (C) and the
seomosidgd ons 20 (C2) will be referred to as the

topcoat paints (C2).) The c%hjng acrylic resin

conposition (C) contains the aforesaid curing

hydr oxyl -contai ning acrylic resin (i), polysiloxane

compound (v) and isocyanate curing agent (iii) The

SULLR - enfhes [ -

R 68T ot ae The aPar ety WetB B gty sgent
(fgﬁthane resin (vi), polysiloxane conpound (v),

nHoi‘st ure absorbent (dehydrating agent) (vii) and

curing catalyst (viii) for_the noisture curing _

ur et Hglﬁem&@%ﬁﬁ Eoiy PE & idgnd6si FoROFEEY BFop @uring

for the topcoat clear paint film(C) may contain an
agnda @esdiy esinpgs iddoor ilbéddaboveat whilol)i ¢ncluding a

general ly used, and at |east one of the anti-foam ng
cragent hixiriox ydndonite inevel kngyvagenteexini i()i.) ,Oktt least one

conpositions () and (U), the curing acrylic 10
cdles pigRERSIITPedddtds be §aMRoasitbs EHIddY titanium

acrylic resin topcoat paint conposition for concrete

-Of, ywoad, rihbe . Gl 1,0t
B e R R e m sk

excellent in adhesion eel_.str th it h 5 the .

o dal B ek R e P 6 He 1 Bet S AUGUTRAb S Lol curing

formrel ease properties fromhardened concrete.
2CAIdAFAERGEY, COMResSebheRetelt of RPBFY@BOE B8Rt RaInt (CL))
_invention coated with the topcoat clear paint film
incdpoanPons CRBEDBriovidies wir asfn teidiane e cxohicr ates imaviing a

hi gh surface snoothness w t hout any hardened 20
podendiekenrastmpoaendi(m) rgudath acdedy d10a t dieuframm saeftadeii) ,

Further, the form plywoods are unlikely to be danaged,
oragthdittudcorireas e telsedcBBAYcbhpBSition ex@aMkeptBat

or nore tinmes, preferably 12 or nore tines, and

clRartheuhar {dz Pr efrRnalingla n8l - EREE LEFESy MUSAYE! resin
the concrete form pl ywood of the
(vi}, a polysiloxane.compound (v), a moisture absorbent (vii)
and a curing cétalyst {(viii).
In the first concrete form plywood, the composite paint

film provided on the substrate plywood has high ply adhesion

and superior releasability from concrete when the paint films

(A}, (B) and (C) all contain the curing hydroxyl-containing

20

acrylic resin (i) and the isocyanate curing agent (iii), tﬁat.
is, when the topcoat clear paint film (C) is formed from the
curing acrylic resin composition {Ci}.

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

from the moisture curing urethane resin composition (C2) tends
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SF-1163PCT 69 invention enables significant reduction
of disposal cost after wuse as conpared with the usua
gpoat edpfer m pl ywoods. O the conmpositions (d) and
(C2), the curing acrylic Eén conmposition (O,
nanmely, the curing acrylic resin 5 topcoat paint
conposition for concrete form plywod according to
the invention, provides excellent ply adhesion with

e4 e i 0l 6 conl g halt,ddd md Bl d hatn contal 0s, (he A3me

re3|n I ngredi ent SO exceé ormr elease
prop ies fro &ardeneg %on r et 10 The use o{ t he
noi st %acﬁﬂQH%E%J S HafEPPELAN SeompEsFEFORY fEBYyLic resin
provi des excellent formrel ease properties from
CPRPAehetPnE ofdrret(@) spRfll 4F1 yEeo thre fidd «of coré paint Film
conposition (C). As described above, the noisture
(Zur imﬁgiiﬂreetd@aﬁepﬁéstnfib@n‘pﬁ))siariLCbrto(p@b)atcariEairnﬁain’e film
noi sture curing urethane resin 15 (vi) , at |east one
(@o) yerid axanpatoopdLIGk (M)a St €tk o pehypskl exane will
derivatives and silicone derivatives, noisture

pahsosbented atingiagent) (vii) and curing

cat al yst (viii for the noisture curing urethane

resin (vi) . FRERGo LN 5§ﬁlg %tr%h% noi sture

curing urethane resrﬁ—%vrg—aﬁd“gé—euﬁrﬁg cat al yst

(VIII are eIe t accor dance

Wt A Soe: PAR I ot S paiRab BY Fhecreaeor

nmoi st ure curing urethane reS|n pai nts. The
p%ﬁﬂ%&ﬁI%&%ﬁ%ﬂb6ﬁﬁﬁﬂﬁ@léﬁﬁyaﬁGMﬁﬁ%ﬁurExaEQé?Eeﬁf natural

(vii) are the same as in the curing acrylic resin
megeripesls Lol ke MGIRCT , 70int €hjorn mywtdhi r sur¢ene metmsawa,

form pl ywood, the noisture curing urethane resin
se(rErepn! yrekko(vwi,) lamynbecane olitahnedhhiyeskeashi, ngabhe,

af orenenti oned gl ycol (polyol) with excess of the 5

| 3a@@@w@h@rﬁyml&@mgﬁml&Ijlaﬁoméapr s@%3Ph ®cech. In view

di i socyanate, such
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.932 of Ministry of Agriculture and Forestry, June 30, 1967).

Filler coat paint film (A)

The filler coat paint film (&) is formed by applying the

curing acrylic resin composition (filler coat paint) to the

20

substrate followed by curing. The composition contains the
curing hydroxyl—containing acrylic resin (i) and isocyanate
curing agent (iii) similar to those used in the aforesaid

topcoat paint composition, and fur_thér includes an extender

pigment selected from calcium carbonate (ii-a), talc (ii-b),
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that a free isocyanato group constitutes the nolecule
end. Exanples of other noisture curing urethane
stesi psptncl ude those obtained by reacting a

pol yt hiol, optionally togeth$ with the

af orenenti oned gl ycol (polyo § , Wth excess of the 10

i socyanate curing agent (iii) , for exanple

di i socyanate, such that a free isocyanato group
c£RPSLL§ W L1 D&, [l Bl reépera eyc%iclsl% q_Jb\éitqut%l and

I S expensive an as su T urous nercap an) Sne
tl vention preferably enploys the glycol (polyol). 15

? }ythiol) The pol ythiols (pol ymercapto conmpounds)

used in the invention are co ounds that possess 2 or
mor e Tt CRPPESgFoaPsTOEXEMpI BE BT e tperj ki SL4m () may
i ncl ude those described in 20 the colums [0046] to
o5 ontaPnAzR0009 3766 %o kueht &s déscribed above, which
3-propanedithiol, 1, 4-butanedithiol, 1,
iBgheranédiytitaal, a:md at21§a£it neichyt Q&,@t@ﬂﬁﬁ@ﬁt&ﬂ Vlhlyltf@ln
first concrete form plywood, the polyol and/or

(28] ytid 0low andnt b iprl Yiisoeyanats e o@aChednith (x) an
anouﬁ?i such SF-1163PCT 71 ?hat a nnlgkure%%urlng d
aﬂﬁ?_g%gggy gghQat§qgurethane polymer will result.

'S

ey “are react'ed such that the isocyanate

gro | l..exceed in nu the hydr | _.gr.oups .
N She repp Ry TP G CUEi S e e RaR@aint
re3|n 5 (urethane prepolyner) (V|£ %enerall has a
E5rldh 116 Necr= ety i & heaﬁ‘élbﬁ B3 6f g the
1.5 or above, in which NCO is an equivalent of the '
HU#kﬂéyaﬁﬁﬁepgﬁGUpflhmth@ pohyd Soe e e t i {OHESH)stirate
a total of equivalent of the hydroxyl group in the
vepaleial, andothénghimdatgieantyp (prddessielgyt brobertheyi 8¢ the
of 10 negative results such as slow curing and

sub¥freaseduh@ans, dunikagi Meksktbaceyr Wagert beshigaghian

t akes pl ace such that the [NCO (OHSH) ] ratio is up
de&a‘%e]sglo% fér]]__dLlHE}g%I‘S%@Jb.ltxe ahﬁ §br951gﬂrp§?§§gwt§est he

above ratio can eve reac

(abrasion resistance} of the dry paint film,
In thepaint film, the calciumcarbonate (ii-a) functions
as “extender pigment” that is transparent and does not hide

the coated surface (substrate surface), and also provides

depression filling properties and reduction of the paint cost.

Commercially available calcium carbonates include:

20

NS-300 and 400 (manufactured by NITTO FUNKA KOGYO K.K.)
CaC0sz SUPER S5 (manufactured by Kyushu Calcium Co., Ltd.)

CaCOs SUN LIGHT No. 300 (manufactured by TAKEHARA KAGAKU

. KOGYO CO., LTD.)

Calcium carbonate NN-200 (manufactured by NITTC FUNKA
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a hydroxyl - cont ai ni ng nononer or prepolynmer (e.g., 15
pol yet hyl ene gl ycol, pol ynet hyl ene gl ycol,
smpalidaroyd ene  glycol or a derivative thereof) with the
i socyanate curing agent (iig) (e.g., tolylene
di i socyanate or a prepolyner thereof) inaratioin
whi ch the isocyanate groups exceed the hydroxyl
groups. 20 The polynerization tenperature and tinme in
kduveducti on  of the noisture curing urethane resin
(urethane prepolyner) (vi) are not particularly

[im r t t
pol ytoT and orﬂr%maﬁ( rﬂblbﬁdm? t%I%(‘J'qui %13%%&@?%?% than
m xed together in _a trea of njtrogen gas SF-1163PCT
e e are 7ot Fabcted kL Q0 Booce ot aro it
8 hours. In the reaction, an organonetallic
issdPRchiged afeiRaRBCeéALREY E, aégéhlageareawpernwater
dilaurate, and the like may be added in an
re&@ﬁﬁ@pﬂﬁatéeaﬁoahabéhdtataad appr dpkeate stage as 5
needed. The conposition (C2) for the topcoat clear
pai nothekmex{ &) dpr e Bymdi tys ciandlaidis cltz=he mMRirSitut eulfate,
curing urethane resin (vi) (solid content, nanely, .
BOQRV AL BEI h8dCRAS EDE, OVNEE: thad {8y SOl Ve )s e %&tou%l(% as
anount of 30 to 9996by wei ght, and nore preferably 4

thEoc%Qé;B% @ﬁkgﬁhatg }QQW Ee gﬁ%ﬁptﬁ§g é%%]fﬁﬂ égrb natce

I ngredi ents ot er than ven e conpositlon

C2 ; 0 | oxane co ound an a
B shdesbeLy e ARe SR R et brelin TEE "eaShae

b wei ght of the 15 conposition ( %e(solld cont ent)
exgRNPRE BLFIR bAS $heafalrarherrPonare anbumt) ofs repdaced

50 parts by weight, and nore preferably 1.5 to 10
Wlﬁér&t@mw‘gmd@epm@@nﬁartl@e vy twdi aguniop fthiee extender

urethane resin (vi) (solid content); the noisture
piahsoktbent §é¥idescribad amowst-, of - -1. 0- to- _40

20 parts by weight, and nore preferably 1. 0 to 5
partsiByla®i @hto the calcium carbonate (ii-a), the talc

(1i-b} has excellent alkali resistance, filling properties and
abrasion properties (abrasion resistance) and is hardly
adversely affected by contact with concrete. Accordingly, it
is used as white pigment. Even if the talc remains attached
te the hardened concrete, it is quite unnoticeable.

Yellow iron oxide (iv-a), titanium, iron oxide and

20

cyanine blue as well as the talc (ii-b) are preferably used

~as color pigments.

The yellow iron oxide (iv-a) is a yvellow pigment that
may‘be used according to need. There are naturally occurring

and synthetic- (by wet and dry processes) yellow iron oxides.
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per 100 parts by weight of the urethane resin (vi)
(solid content); and the curing catalyst (viii) in an
s p@ef 0. 05 to 5 parts by weight, and nore
preferably 0.1 to 2 parts by m5|ght per SF-1163PCT 73
100 parts by weight of the utet hane resin (vi) (solid
content) The noisture curing urethane resin (vi)
contained in the above amount is preferable fromthe
o/ L@WPQI AL 1Qf ;3. Y | p 0 ag&gq{'c -i
off S0 Xgl.%tlﬁ ﬁ#gaaét%gsygggéﬁe{%gﬁ of e ARRILEALLAL by
contained in the bov mpunt referable fromthe
t o PROCBRS] AR AOORE B T oy Sadd tsEEpn () to

properties tg the paint filmsurface, and rovi di ng

| S%ﬁuﬂ?wﬁﬁ PpregisEtres 16V - 19l Pl POTRE Bigipg power,

absorbent (vii) contained in the above 10 anount is
wesrtdfearialll e Hfyiorhanire wndwpoint aofl eflkedtii vesipreventi end
of air nmoisture influence. The curing catalyst (viii)
canantikiuted ito therabove @MWl vedns: peefierabke dromd iint
viewpoint of a dying tinme and working life
£i3RNr 0PbrabgahBl e NeaRBP! i CatlON (NPhKat 4@ ¥¥1§fh& h:?xlde,
conmposition for the topcoat clear palnt film

ma%%'%*a%'t%e"dh%ya'i‘%m 1%6&3{ ] dI 8y I%A neet h%}% BAYFERROX -

anti-foam ng~ agent (Xi
nts th of _are, exa 1l to 6 parts
92 Gy erot RetaaE beber  RataBanEuLsh) by Boker) 1662
Hg@rts aht of the urethane resin (vi) (solid
ﬁtYéFhl)e ﬁfﬁl RY d6ABoSKifeR: ahdrblap2eiirgts caarks
by wei ght for the anti-foam ng agent (xii) per 100
obainsdbyy W gl pelidie brerhaned dSenrivi pxigdel izhd black
content) in the conposition. SF-1163PCT 74 The
irant bxddet| prgdagedt by xthe coat apnedess.t he above
The compesition (paint) for the filler coat paint film
(A) preferably contains the curing hydroxyl-containing
acrylic resin (i) in an amount such that the acrylic resin (i)
(solid content) preferably constitutes 0.5 to 60% by weight,
more preferably 0.8 to 45% by weight, and particularly
preferably 30 to 45% by weight of 100% by weight of the solids

other than the volatile solvent of the composition for the

filler coat paint film (A); and such that the acrylic resin

20

- (1) (solid content) preferably constitutes 0.5 to 50% by weight,

- more preferably 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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.tkﬁ?l%rtn}i’t?s@F%?HGEFW%@Fﬁé%@QWeCRPﬁElBF

amount effectively prevents the pigment fromsettling.
The anti-foam ng agent (xii) contained in the above

sprouptp@revents foans from occurring during
application. 5 The conpositi g for the topcoat clear
paint film(C may be produted by the common
procedure, and is generally used as a one-package
system and sonetinmes as a two-package system

ﬂﬁ@ﬁ@ﬂé}% &Egﬁtﬁgﬂ.@o@ﬁy&&gdéﬁfﬁi@@de@h’s aEQpEééTEy the

st or age appllcatlon envi ronne
ature a hun1d|t 1 he topcoat ,clear pain
Cégggg%e Sh ed by t%@d g?l l&f%gr lﬂuﬁ?d?£9un£ such
room tenperature. The clear Ealnt i's
e to 85° by
i socyanate curing agent (iii) (for exanple, blocked
wekdryarraiceyroreTheefopeloay 20 ebw i hty Wweigbmerdl tie cured
used in the 15 form of solvent type paint. The anount
pafntscdient ansl adko pard iwitdsr [amdumi teed,70an8 8oy beriH by
the range of 10 to 60% by weight in 100% by wei ght of
wdightt epeoad o JLals E?lﬁlgﬁﬂﬁ‘@ﬂlﬂhﬁgacffﬁlé@e\éﬁrﬁt Xi)lsoliag
the first concrete formplywod, the Tirst filler coat
ihnt film (A) and the second niddle coat paint
film(B) are colored to a sufficient |evel.
Ther or e, addi tion of .a pignment i.s . not ssar for
(he ghEne sparer S e3rLfar sBREY (it Hodtoe pabd: b an
film the paint is generally clear. In_the case where
a“t%’éltfu ts&bendspaivaratia wEoare (SHCP sgpatend is
l'ight-colored, a small anpunt of a col or pignent my
thee redded 1 inoeahel ttopebathiptiany ¥ grotipe (t Oy ¢onilemt Mg the
described in detail hereinabove, the first concrete
athﬁthI¢MUmd(ddcorﬂémgramlyhetneep&hhtiuaﬁﬂiim@ tise
conposed 5 of a concrete form pl ywood having a

isstivlbace cCoatredgWa gt t fvei £)i rigt & lamothitChri Psaco 65 parts
preferred enbodinent is made fromthe acrylic

nnlsture

"by%@igg}li’@ﬁeﬁ:eﬁdd“péffé%&ﬁ@?%h@@'an fogela} '1%%51'1}4?9 (solid

- I nacti ve plgnent and SnDOt es t

contk E@‘fe’ in other word, in an amount such that the isocyanate
groups in the isocyanate curing agent (iii) and the hydroxyl
groups in the curing hydroxyifcontaining acrylic resin (i)
have a numerical ratio ([NCO]/[OCH]) of 0.8/1.0 to 1.2/1.0.

When the composition for the filler coat paint film (A)

contains the curing hydroxyl-containing acrylic resin (i} in

20

the above amount, sufficient pigment'bonding strength and
flowability can be achieved.
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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co
SUBHEER! 17

the second filmwhich is produced by applying the
acrylic 10 urethane resin paint containing the above

POl PE3phgment to form an middle coat paint filmthat

favorably hides the substratﬁ]O surface; and the third
filmwhich is forned on the ddl e coat paint film by
applying the acrylic urethane resin paint or the 15

moi sture curing urethane resin paint that contains the
59! L X t bove_l.arge anount and .
B R R ol P Bh S e Brrs s DR pRaf e 7im

crete | .acenment en _the curing acrylic resin
{g Lﬁ&ya he. g Y

hay)95d ¥of Rt it Pupddant
clear paint film(C, all the first, second and third
apR} he? ek @ priedee @bl §F nmade from a t wo- package
conposition that is conposed of the conponent
cont dihimghiehésocageypkie cwsimgwiddnit wd idr) der eontained in
hydr oxyl groups and the conponent containing the ,
thes etyarabeophepoh yimes fwiltlkrt Wwoadr pA0RE, RAH Y@ mixed for
SF-1163PCT 76 isocyanate groups, in which case
eBx%geld ei%né&ﬂa@l@%%r‘éa%pﬂ%c%}ﬁcﬁﬁedchﬁpﬁj%qﬁsts di%1ays
manufacturing first concreté form pl ywo I'n the
: : anuf.acturi ng .t first _caongrete f.arm., 5
S%ﬁ%ﬁ%@%E%%%gggﬂh&Q%g%Fh§%§%§§§1ei@%@ﬁfﬁdn?%ﬁ%&cularly a
abpve-descri bed ints.for the films (A, (B) and (Q.  _.
WP RS ERFin s, ol BAPT ALES GO RhB e BB Sta S s enfkall
to formthe paint filnms in the order of
regiiSR-e/ paint film (A /paint film(B)/paint film
(©). 10 Preferred enbodi nents are presented bel ow.

(1) Mpphni thatifod lefr ¢het idindr £¢omt (Zdaiotpbel tfbe ddmistins
film To fill and snooth the unevenness of the plywood
theunfiagd, reshie apRb i cakldowof réheckidd eriwoat, padiiofrfpic

the first film involves a conveyer for conveying the
adfe@tM(R) YO thn tANG & thRiny Aéeﬁtzleﬁh Pl ML tEORLEE, the
y

that is arranged perpendicul ar
amounts thereof are, for example:

S50 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 65 parts by weight for the yellow iron oxide per
100 parts by weight of the acrylic resin (i} (solid content);

9.5 Fo 15 parts by weight for the thixotropic agent per

20

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

0.1 to 8 parts by weight fdr the anti-settling agent pexr
100 parts by weight of the acrylic resin {i} (solid content).

The optional use of the vinyl resin (ix) in the above
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(orthogonally) to the traveling direction of the

pl ywood. In general, one application using the knife
spoptefp@ften results ininsufficient filling of the

vessels with the filler coat__ paint, and good

snmoot hness cannot be obt ai nedf: Thus, the - - - ---

----- 20 knife-coater application will generally and

desirably be repeated 2 or 3 tinmes using the sane

a%é%#%éfﬁ??%f@?gﬂggiﬁﬁﬁ?Fh%é&%%%?%%ﬁ%%%f%ogg.ggﬁg%%gg with

uncur per- squar e er.

(2) Application of the m ddl.e coat paint for the
SRR T S8, FRSSHCP AL e apl TG RO toft Hfe

m ddl e coat _paint for the second filminvolves, for

exampite v2llem i&eat ekidad(1¥-pt eheedbly thepdumel arount

or 3 tines using the sane m ddl e coat paint such that
iBs@eualf e le ifrdmttdle ofi epe ipdi mif (widuraehtwinlidibe

applied 5 per square neter. (3) Application of the
piapaatescl ear paint for the third film The

application of the topcoat clear paint for the third

'fi|”WE%VQEKQ%trFBECGEQQH£e(é? hoLL £oater ﬁﬂﬂmiﬁgmunt is

preferably perfornmed 1 or times using the sa
th .C L NI, h 10 that 15 tp 60 in total . .

ori R S B DR SRRt o bt b 947 aahfe of the

net.er 4) Drying process Roomtenperature drying is
pﬂﬁﬁ%eﬁgF%y€%¥%¥byed to dry the filler coat paint for

the first film mddle coat paint for 15 the second

fil mardanspceattéfedarapanrht Ctbr ¢9rd tin rdhd ighave amount

Dependi ng on the ingredient conposition and the I|ike,
isf preédradigi figominpebel pepd onredf atresleavdtmdof settling of

tenperatures of 60 to 800C. In the case of the room
thicempemattr.e drying, the drying tinme for the first film

prior to the application of the second 20 filmis in

the raBgEoRboditPoB NOUL Per aRGaL NBLifOT ot NESREPNELY the
filmbefore the application of the third fl?n1|s In

fiﬁﬁ%rrggg% paint film (&) may be produced by the common

procedure, and is generally used as a one-package or

two-package system depending on the curing agent used.

The filler coat paint is curable at room temperature (20
to 30°C) 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 isocyanate

20

curing agent (iii) (for example, blocked isocyanate).
In.fhe case of a room—temperature moisture curing filler

coat paint of two-package system, the curing agent component

which is isocyanate prepclymer having 2 or more isocyanate

groups (e.g., tolylene diisocyanate derivative or
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of 0 to 1 hour. That is, the second filmmy be

overcoated with the third filmafter the second film
sRas peey sufficiently dried for about SF-1163PCT 78

one hour or imedi ately aftezzthe second fil m has been

applied (the drying tinme for“the second filmis O

hours) and is in an uncured state (wet-on-wet

process). After the third filmhas been forned, the

5 .pl. S [ for

S R S URRERa FU 08 P R 1Pl Lt o mionent

revent, sticking.of wet paint filns. Although the | ,

Wi E8 it P P it Y eGhe ab o B i) will
pl ywoods, the present invention is not limted to the
beyfMer@te AlTGRed terobP ARRE saPThécabpebat apdi Hie paint will

conposition of 10 the invention can be applied to a
bessapbddedotorgte enbgtirhéef dborrbut amd souneat.i ollbeithiEndng is

contacted with ready-m xed concrete to permt easy
pareiease)l cfludthaHattenher eanbaidened taenqr@te.) / (OH) ] of the

Therefore, the substrates to be coated with the
ié&ﬂ,%@%tteoglr%g?a?fw@@ﬁ VSR 198 ARG ARt chiThEesyd R (ii1)

wooden an boards 1S and i ncl ude ot her “boar ds

a j-C ffe f i_nvention The fi.rst

azﬁgﬁgﬁﬁ?gﬂ¥%§ﬁ¢p§§ﬁg d(cggiegnwﬁgﬁ £ §$?3505§ lnpéﬁﬁtas

co siti.gn can be rel eased easily from hardened
R 100 SaAg BHEUEE nes WL P F e COmbBalt i range of

permts the 20 plywod to be reused many tinmes (for
0.8{amM &° 1024f -Rore times) in concrete placenment,

nore than twi ce the nunber of reusing tinmes of the

convéhnei 6hal eroztad ladmrh plsyweondsaliyenetdr &n gooel form of

wor kabi lity and econom c efficiency can be achieved.
soAveartditiyglky pattheé .i nvention all ows for reduction of

concrete SF-1163PCT 79 forns used in construction

si ternhef o Chents MHd ARG eqh ancShRECLHEEN DAY Shts such

beauti ful appearance, and resource saving.

as toluene, xylene, methyl ethyl ketone, methyl isoblityl
ketone and butyl acetate. The amount of solvent is not

particularly limited, 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 viewpoint of, for example, controlling
the viscosity to improve application properties.

When the paint for the filler coat paint film (A) is a

20

two—package.system, the ingredients reactive with each other
are contained in separate components to avoid contact, namely,
the curing hydroxyl-containing acrylic reéin (i) is contained
in the principal component (resin compo.nent) , and the

isocyanate curing agent (iii) in the curing agent component.
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The high reusability of the first concrete form

pl ywoods enables 50% or nore (relative to the
sconvemtdéonal | evel) 5 reduction of disposal cost of

form pl ywoods that are no | opger wusable in concrete

wor k because of attached concrete or |ine wash or

that are to be junked wth danages, peeled surface and

cracks. Moreover, the use of the concrete form

O%Hd@@%@%e@ﬁenEB%ﬁfBﬁﬁﬂlﬁ@mﬁﬁﬁytgg% 1§¥ﬂ:f££§ﬁt§JOErthe

forest resource 10 conservatlon and effective
0 I te n1 The _sec
A eé f(glrrrﬁ ?ﬂe agccior%dl nj'jgO }{)aﬁ%\y%r ghgn FrLen
|nve t|on es, a concrete forn1substrate an a
PEqRGErS S&&' Ciq FREROPEEN (i adl eartdoaal,sa. h% ) and

film (B ) and a 1S topcoat paint film(C ) provided in
theh& ipwder e hdPediash beheombaBBdeg: &n «Gdrerepé fhemrincipal
substrate The substrate for the concrete form pl ywood
(regyirbe componsabe asheheusiibgt ageet usagonent-he fhrgineral,
concrete formplywod. 20 Filler coat paint film((A)
sukie ifigreeli et@at apai BbmbbhiAEA Ini hé o Bt ik B Sddacht .
of the above substrate (board) and has two

TMH@LE{B}%QB?lC%&éI{ﬂ %‘hdcgﬁé Qﬁtflsét%mr(af‘aﬁje)ntpﬁg%'&fﬂ are

by application [ er coat palnt
t SE- 1163PCT 80
sEnsao t.’:%ﬁsfﬁﬁ%@%aaﬂ%éﬁw& ot Rgoghany FRpgper with
th%%% T SoPhaR RSB L B o pghTent .

osition (a' 2) followed by curing. 5 In the second
AEPE¥EedeBF IR Yol e, tittfe cPmPEndisat arpaias 21smto the
(A' is excellent in adhesion with the substrate
nide@ar dpadngatihé ahddibectapcpaitncleielnpéBhy., hiding
properties for substrate vessels, snopothing treatnent
(processing) priagekt icestl e inhe fSubst(sat e surface,
al kali resistance, water

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, titanium oxide

and carbon black, and an isocyanate curing agent {(iii).

20

The composition for the middle coat paint f£ilm (B) may
contailn an organic solvent as described above, which is
generally used, ahd at least one of the anti-settling agent
(x1) and the anti-foaming agent (xii).

Thecuringhydroxyl—containingacrylicresin (i) and the
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10 resistance, depression filling properties and

abrasion properties (abrasion resistance) of the dry
spaid3gfd m  Filler coat paint film(Al) The filler

coat paint film(Al) is foryomed fromthe solvent type

curing acrylic resin conposition (all) that 15

conpri ses the above-described curing

hydr oxyl - contai ning acrylic resin (i) , the

| 1 RQver-qdesel:i-bad bﬁgﬁ¥a?§5§ #5% eé%l%ﬁ%g coé%“galnt

at ‘I east one exte
cal un1carbon , bar um sul f at

A P eFestn ?%%p%%iff?%%orz@i’nq)ﬂf%ﬁe Jh@éﬂ?mrértieoiﬁler
20 pai.nt film ( contain an organic sol vent,

SRR SRS f@éﬁe#&l | yru?éa fahdeat cPahsPadhe-of the
aforesaid vinyl resin (ix), color pignent (iv),
t hi xépridysi @oagéﬁte(f@rnapbmmdm%tm iLmgy eadermm, (K¢ mlddle
curing hydroxyl-containing acrylic resin (i)

coBk- PEGBPCTiBd (Fhefroui trige hyitddey |cooRiagint ngcAeiddsi ¢he
resin (i) is as described above. |socyanate curing

sa@@ent {4 idimithei hgeeyaBat s, PH-tNGuagenty féiin 1hasedient,
i socyanate group 5 content such that its equival ent

asr’é‘ﬂé@e()% el grt@@a@%sgmyh gypar%)%gng §éo§@%1ear

curing cont al nf ng acry

gnen

Paég% R Ch oot i hen b Co R aE o TP hayopared; she

to the npunber of mlligrans of potassium hydroxide
InZSREd QP oR@F ngEBL 12D lﬁgy hgaRexyPn gfepd ot BT e Fhes)
of a sanple. Extender pignent (ii) The ext ender
begwgﬁ@nﬁfsﬁ EHilteirnepatiecz b tiflilhc debyrat e (A) tand thel myddle
and bariumsulfate. In the paint film the extender
copitgpeimt ifs ltr dhsparents) Endbdtdees tioé dndiel d eat paint
coated surface (substrate surface) , and has
flﬁmgcn?%‘ﬁ OfBﬂe@rﬁ@Sﬁh@ntoﬁctd:ét Nl 4 Ones theseam |
reduction

In the first concrete form plywood, the color pigment
(iv) is at least one ingredient selected from yellow iron oxide,

titanium ozide and carbon black. The color pigment (iv) is

~contained in the middle coat paint film (B) and is not affected

© by the alkali or other ingredient in concrete to reduce the

possibility of discoloration or other problem. The color

pigment may be selected in confo_rmity with a desired color tone

20

of the concrete form plywood. In the invention, the color
pigment (iv) may be replaced with.or be used in combination
with cther pigment (such as red iron oxide or cyanine blue}
that is stable to alkali and the like.

The composition for the middle coat paint film (B)
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of the paint cost. The extender pignments may be used
singly or in conbination of two or nore kinds. \Wen
giwp] @fpdPre extender 20 pignments are used in
conbi nation, the total anDurgSShouId be simlar to the
amount in S|ngle use. Of theabove extender pignents,
calciumcarbonate is particularly preferable and is
preferably used singly or in conbination with one of
pPLASE, ender, pigments. SF-1163PCT 82 Conmercial ly
avallable cal ci'um carbonates are as described above.

Examl.es of_ t.he talc |qclude TALC NS nagé%eﬁkured by
NI PPON STASEYEAE S50 118 Fe 28x £BRE uch as
cal cium carhbonate nay contain a small anpunt of other
CxT ehidEre Ditnent® Yy ¥S10h OV BORAMF LR3I &t Lo 17 0%
al kali resistance, water resistance and heat
by webiohttyf 180&hbaddiohsnaf tévet sptied imympmime s nthadehan
Bol us al ba and kaolin. 10 Arbitrary ingredients In the
tIse comldreaoncivetteh o arompplsywadec,; t he col or pignent  (iv)
maybe used, with preferred exanples including yellow

i ron thexh e eddt BAEUWBION Begneyan] 1¢) hidie and @%ﬁ%now-
bl ack. The color pignent (iv) is not affected by the

J.J%rk%g('ld%r t%éal‘?igl‘? oﬁd_ sco Beggrﬂ)cgn G:?P&% tfﬁ taﬂ %rﬁgﬁ'r?@ such

t he possi bi |ty oratron or er pro
el ecte |n cq$forn1t

b
1jgﬂ§es?rggs &Ig e?oga¥8f§?h2b%dﬂ%% ot RPS erably
of .the yellow.iron_oxide are as
7 5?0@@.&& Voheyt OthPﬁ MRV ReSAS oRRdtHE o nppymsteunt

(iv) may be replaced wth or be used in conbination

Oinptle dRdrarers pi girdimht(Bec A Odsparied bt valoki de) thaatcrw ic

stable to alkali and the Iike. The vinyl resin (iXx)
ramy e lusdedlds aonadpitst eandf

the isocyanate curing agent (iii) in an amount on the
above basis such that the reaction ratio {(NCO)/(0H)] of the

isocyanate group (-NCC) in the isocyanate curing agent (iii)

‘and the hydroxyl group (-0H) 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 hydrozyl-containing acrylic resin (i) used

in the above amount is preferable from the viewpoint of that

20

a viscosity appropriate for application and handling and good

weathering resistance can be achieved.

The at least one color pigment (iv) selected from yellow

iron oxide, titanium oxide and carbeon black used in the above

- -amount is preferable from the viewpoint of that satisfactory -
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hardness and gl ass transition tenperature of the

curing SF-1163PCT 83 hydroxyl-containing acrylic
SFe3lA3PCT and can inprove adhesion wth wooden

material s and crack resistangg of the dry paint film

The conposition (paint) for the filler coat paint film

5 (A'l) preferably contains: the curing hydroxyl

-containing acrylic resin (i) in an anount such that
hiden@cpybpert £sd nfdr )t HS Bl HvsoNt 8t Jacdre&fienablaptained.

constitutes 5 to 6096by meight nore preferably 10 to

45% % P r 4

by 18M%e|ght of 100@6 gr h'Jg o) |d§§b#%6 Hove

e at i oIv t of the c Siti
=K captBREtakrs FOVE o O o ki o oron wich
ferably constltutes 4 to 56% by wei g nor e
W SR (7t 60 SPhD LT igRe. By PRE A ARpe such as
preferably 15 to 40% by wei ght of the cured filler
ek e mlikakl fregimtEmcel) ; and the extender
pi gnents (ii) such as cal ciumcarbonate and the |ike

i n aWtEmohe sugbot hiaton Herexhendeddpegment paint film (B)

preferably constitute 20 to 85% by wei ght, and nore
caiedaiabine 3o 3% iy Wejegit @fi)t Ry uRd PAitroaming
film and also in a total anount 20 of 70 to 800 parts

a ¥ el ght, %@’co%%(Rn%artESnQ)édV\e'tﬂgt afRbuhbe tﬁ&féq)fcare, for

resin (i) (soli t ent Thé I'socyanate curi ng ageht
645(§3 Wil be used in an anount such that the

yanate group (- hKI» content S theoretically
content in th

equal_to t h

SF- 1P6§p€6t%& ¥%%?39’VW%199%E.fﬁr( Fsle@é“stﬂr atﬁ%tlt%aggtlﬁt(m

contains the isocyanate curing agent (iii) in an
PethbiRPagTt2BY tigiobl phiche agyy Wes givs ipef il dgopadteppient)

wei ght of the acrylic resin (i) (solid content) , in
imptter cuondhsiitican amdunt such that the isocyanate

0.2tol.0part byweight for the anti-foaming agent (xii)

per 100 parts by weight of the acrylic resin (1) (Solid content)
in the composition.

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

amount is preferable from the viewpoint of effectively

- brevention of the pigment from settiing.

The anti-foaming agent (xii) contained in the above

20

amount is preferable from the viewpoint of prevention of foams
from eccurring in the film surface.
The composition (mliddle coat paint or agent) for the

middie coat paint film (B) may be produced by the common

procedure, and is generally used 'as a one-package or
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5 groups in the isocyanate curing agent (iii) and the
hydr oxyl groups in the curing hydroxyl -contai ni ng
SEcrMI3RCT esin (i) have a nunerical ratio ([NCQ/[CH)
of 0.8/1.0 to 1.2/1.0. Wen ghe conposition for the
filler coat paint film (A 1) contains the curing
hydr oxyl -contai ning acrylic resin (i) in 10 the above
amount, sufficient pignment bonding strength and
tvid-guediiddd g yeaambeepehd eve don Wien duhie rfg kbentceatéd or the
paint is conbined with the isocyanate curing agent
1ikd i) in the above anbunt for exanple imediately
bef ore application, the paint displays superior 15

adhe%@%%nBanhﬁ?%%%5%1&&%15 %%rgﬁraﬁaé% 5$talnlng

wooden” nate provi des goo SIS ance

al kal i the extepd
M Tl G Bl ot He LS < aBO0E SOtar o %ﬁa@%%@t roon

pai nt exhibits sufficient filling 20 propertles for

tamenpdedén stire d&éd@b%sfé?%ttﬁab%vmea dhawom e eing type

filmsurface, and al so has good flowability to permt
degegel ingnen é;bpl kit odntipe dpecticesmtaNrenintie gemriposi il oifor

for the filler coat paint film (A 1) contains the
ex@aipdre pbgpertd( i¥pcyarby) .resha fiddle E¢hdXobdDpt Cis

SF-1163PCT 85 agent (thixotropy regulator) (x) and

geRRirz196t hEENd rageRt £hXh)or %‘&Wéhﬂ‘&gb‘é pget .t e amount
anmounts thereof are, for exanple: to 70 parts by

B AT g R RS S Y gy
o455 5 I U R ALY ol by o

to 15 parts by weight for the

| paﬁﬁlxdﬂP&ﬁPélﬁgeﬁ?e(FQ}veBE} 100 parts by wei ght of the

acrylic resin (i) (solid content); and 10 0. 1 to 8

parts by meigﬁEpﬁgﬁtIﬁéeaﬁgpaéeﬁtﬁﬁﬁ@ dgent (xi) per
100 parts by weight of the acrylic resin (i) (solid
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 moisture curing urethane resin
compositién (C2) followed by curing. (The compositions (Cl1)
and {C2) will be collectively referred to as the topcoat clear
paint or the topcoat paint, the compositions (Ci) will be

referred to as the topcoat palnts (Cl) and the compositions

- 20

(C2) will be referred to as the topcoat paints {CZ).Y
The curing acrylic resin composition (Cl) contains the

aforesaid curing hydroxyl-containing acrylic resin (i),

“polysiloxane compound {v) and isocyanate curing agent (iii).

The meoisture curing urethane resin composition (C2)
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content). The color pignent (iv) used in the above
anount is preferable fromthe view point of good
gl o gpoF operties. 15 The vinyl resin (ix) used in
"the above anmpunt is preferaﬁ% fromthe view point of
good adhesi on wi th wooden erials and flexibility
of the paint film The thixotropic agent (x) used in
t he above anount is preferable fromthe viewpoint of
f g, 0f n1ed
Cﬁ%%-set 7 B5o3aaa:t; m?%s%’é% PR PR et e 1
rabl e fron1the Vi oi_.nt of prevention of
TR o TR gy . TS i SR (Pl St na
paint or agent) for the SF-1163PCT 86 filler coat
ag@d?tﬁt T+ mAPA $Yr iRy chEapredutett by ol vpmmbature curing
procedure, and is generally used as a one-package or
unatgrgyec kageé nsyistiem dependi ng on the curing agent used.
‘Depending on the kind of the curing
hydr akyl canntad pidg (C3)asr Yidx £esithd itbpdohe Elddehaint
coat paint is curable at room tenperature (20 to

£i3&h Q). nkbechbhkker §Rab-pah Nt é§l§gntQQ§cﬂ§§¥f¥H%d above,

thernDset ing type depending on the kind of

AP AR LD T 38

e _f.or lLvent t aint. The solvents
agﬁ%@d ﬁ%ﬁé APFn ggédiegﬁ éﬁﬁcag§ég é§ﬂ§l§uch as tol uene,
xyl ene, nethyl ethyl ketone, neth I sobutyl ketone
and Biit jie ac@rae el CIeRs afpuintansd \erithg Surigg acrylic
particularly limted, and may be in the range of 2 to
re40% aGuhys Wel gt { Gl il_SO%Ebyawei ghtthef cthhéntiddeyl ooaksin
paint (including the solvent) fromthe viewoint of
topentitopd img dorpowiitsdesi fyr dandfgO¥erappl yjwedd @Rscribed
properties. Wien the paint for the filler coat paint

abbivem (A" 1) is

| The topcoat clear ?aint.film (C) made from the cured
topcoat paint is excéllent in adheéion‘(peél strength) with
the:middlé coat paint film (B), surface smoothness and
formrrelEase_properties.fronlhardened 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

20

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 plywcod of the
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a two- package system the ingredients reactive with

each other 20 are contained in separate conponents to
spvpi gapent act, namely, the curing hydroxyl -containing

acrylic resin (i) is contalqﬁg in the principa

conmponent (resin conponent), and the isocyanate

curing-agent (iii) in the curing agent conponent.

ot her ingredients unreactive with the acrylic resin

ir(x?én@ﬂgq éﬁa}!ﬁgg % %.Elctalﬁec f 8&%@98}1%f‘3#{§£§s%§%g§t after

(irr), tor exanp exten

aIC|un1carbo tal c, .the such as

o8 T T SR et adhe e Uty a%eesq"rrorﬁoa%é«
conpounded |n elther of the princ (resin)
conpSterdt*SrTRESAELPRE Agent 2B%ch ﬁ%bneﬁ@e T Femererylic
such ingredients are conpounded in the principa

T @i oHERO S Thieont it ot nepied vagdmite anditfge acrylic resin
anti-settling agent as well are generally conpounded

tdprddie papnitneded s carpoient cdoges herr ot p1ihese according
settling and cohesive conponents such as resin and

tpitgrentnvdigried eptrsvifbe @Q@\éq 1:9td gﬁ%" I2RhieQR o8f Wi RE the
conmpoundi ng applies also to the m ddl & coat palnt and

mfcﬂﬁet %%QafpaQ%tntflflﬁ: l E?A,tglg%t cB?tgtl f' l (é‘lﬁl)e %ll’l

| er coa pal nt or ms rom {j

u n _co 2) .t hat co es at

i %gfas e B TR P e RUBR L b P e S £ Lo e PRUBPFBES. Trom

cal cium carbonate, talc, clay and bariumsulfate. The
hag COMATSItEn conposition (a'2) for the filler

coat galnt film(A 2) may contain at | east one of the

i socyardiee o thienee sjerte Chkrihgarratiemolesipicmentsition

(iv). 20 Aqueous enul sion The aqueous enul sion may
(Ceomprdniday exesili ewitt frottti~rd 1 @ $@tpirope rEX @rpt esm ofarideeed
- aqueous enul sions include acrylic emulsion, vinyl
coagelie samillsireR, tepexy §§B|§E06hén€oﬂﬁ855658n (Cl) .

emul sion, wth the acrylic emulsion and vinyl acetate

enul §508e Sz #1363REbve, the moisture curing urethane resin
composition (C2) contains the moisture curing urethane resin
(vi), at least one pclysiloxane compound (v) selected from
polysileoxane derivatives and silicone derivatives, moisture
absorbent (dehydratingagent) (vii) and curing catalyst (viii)

for the moisture curing urethane resin (vi). Of these

ingredients, the moisture curing urethane resin (vi) and

20

curing catalyst (viii) are selected and used in amounts in
accordance with general one-package (or two-package by the
case) molsture curing urethaﬁe resin paints.

The polysiloxane compound (v} and moisture absorbent

(vii} are the same as in the curing acrylic resin composition
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88 being preferable. The polynmer used in the form of
t he aqueous enul sion preferably has a functiona

sELPUps ekt h active hydrogen, such as am no, hydroxyl
or carboxyl group. 5 For exaﬂﬁle” the polyner for the
acrylic emul sion may be synthesized by a process in
whi ch 2- hydroxyethyl acrylate or 2-ethyl hexyl
acrylate is added to a copolyner of (nmeth) acrylic
@cj d or alkyl (meth) acrylate and another nonomer
such as styrene to produce a hydroxyl-tern1nated

pol y po or the vin etate
ol SPoRP el Bo SORENECe, BBy LTI &5 RGLesETF Furing
mhlch pol yvi nyl aIcohoI |s added to a vinyl acetate

Rt 61SiR iPpPpode®est e/ Vdl hylaehde essoiopraingeg by
produce a hydroxyl-term nated polyner. The acrylic
rgaadiing £he afseexsenidoyledcgbyubsi groliywitlheithmkxcess of the
invention are not particularly Iimted, and known
isacrydriate barbpglagerss (and) ¢opet wWienmp W Bh: ebbBeanate, such
nmononers are enployable. The acryli.c nononers
thdﬂﬂéﬂﬁied'ﬂ@bﬁbﬁﬁéfb|%r@%bdco%E%KEuQ@% 18k molecule end.

(et h)acryl ates such as net hyl (meth) acryla
| at b t
Eﬁ%ﬁ?%Ségﬁing%?r%E%E%ufgr88¥ﬁF§g§§|a %rya%ﬁ?hﬁll%chde

- t%%‘ééésﬁoﬂz@%é’é (el atslictle! et 69 Thermes

(meth)acryl ates such as phenyl (neth)acrylate;
W%baltﬂ%ﬂ aCRBERFLBEPYPAt BEYSYUEN! %%lh@hkww%tqﬁcess of the
acryl ate; hydroxyal kyl (C2-6) (neth)acrylates such as
ispohpdedeyet hyhg @oenlt) atiy) atfomedadphpdd okypepmydte 5 such

(rmeth)acryl ate; al kyl am noal kyl (neth)acryl ates such
thas a free isocyanato group constitutes the molecule end.

Because the polythiol is expensive and has sulfurous
(mercaptan) smell, the invention preferably employs the glycol
{(polyol).
(Polythiol)

The polythiols (polymercapto compounds) used in the

invention are compounds that possess 2 or more mercapto groups

.(“SH).

Examples of the polythiols include those described in

20

the columns [004€] to [0051] of JP-A-2000-37659, such as

1,3-propanedithiol, 1, 4-butanedithiol, 1, 6-hexanedithiol and

2,3~dimethylcaptopropanocl.

In the first concrete form,plywood} the polyol and/or

pelythiol, and the polyisocyanate are reacted in amounts such
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dime thyl amino ethyl (neth) acrylate,
di et hyl am noet hyl (neth)acryl ate and

ol etdndam nopropyl (nmeth)acrylate; (meth)acryl am de
and derivatives thereof such,as 10 (neth)acryl am de,
N- et hyl (et h)acryl am de, hyl ol (et h)acryl am de
and al koxynet hyl (neth)acryl am de; epoxy-containing
(rmeth)acryl ates such as glycidyl (neth)acrylate; and

_tﬂa@g}acﬁﬁwwkmhg isda E{aecmgaﬁ Saﬁ:eocpgll:}égg%%)éﬁ%l%er

e acry nonmers 1 nclu arona

NQMEr § ,suc styr nmet h t

oD SRSt yPaRE Bh CRey ebfubracted) FhRhe reeti the
ester nmononers such_as vinyl propionate; 20 esters of

1 SACYRNRTR SAOBIy WALBORYFERdadT dRUBRh Hae idigxyl groups
anhydride, maleic acid, fumaric acid and itaconic

( @di@) > (i) eSSt ) of Dh$atmméSédr@otynhm@ouyetham@irbsin
derivatives such as dinethyl naleate and diethyl

(nertaateen rdpeiiasdét I Utred qeletai dehasuchadso [NCO/ (OH+SH) ]
N- phenyl mal ei m de; and SF-1163PCT 90 ol efin nononers

ofSE@Rcashehhy| ened andk Ropylene s &hgﬁgvgon;o_ﬁamlémm&? is
used singly or i.n conbination of tmo or nor e Ki nds.

%ﬁﬁmx %CSEa{ﬁerfé ég{eugre? .Clﬁ gﬁi&ﬁs%c@anate

sion 1n the |nven n are

and kn I V|n acet nd ner s
aﬂé‘if %%ﬁg ) Sbe eat € il RE GTHE foﬁ%'[ Eh B iRt dhe in
nononer s copolynerlzable with vinyl acetate
thienE’Péléf@l i Fidh grosihyrekbe RolyRbia}acrin ivdew of
nononers such as (neth)acrylic acid, nethyl

neg@stliveactsildtesuehing S@Wtd@ramgyaadancmmdd foams during
(meth)acryl ate, isopropyl (neth)acrylate, butyl
mofimetimpacuybiatie, theobubytibnethkaerylate, shchutikt the

[NCO/ (OH+SH) ] ratio is up to 10.0, and preferably up to 8.0.

For example, the above ratio can be achieved by reacting

“a hydroxyl-containing monomer or prepolymer (e.qg.,

polyethylene glycel, polymethylene glycol, polybutylene
glycol or a derivative thereof) with the isocvanate curing
agent (iii) (e.g., tolylene diisocyanate or a prepolymer
thereof) in a ratio in which the isocyanate groups exceed the

hydroxyl groups.

20

The polymerization temperature and time in production
of the moisture curing urethane resin (urethane prepolymer)

{(vi) are not particularly limited. For example, it is

appropriate that the polyol'and/or polythiol, and the

polyisocyanate are mixed together in a stream of nitrogen gas
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(nmeth)acrylate, hexyl (neth)acrylate, octyl

(meth)acryl ate, 15 2-ethyl hexyl (neth)acryl ate,
spieagypofneth)acrylate, 2-hydroxyet hyl

(met h) acryl at e, 2-hydroxyprof | (nmeth)acrylate and

gl ycidyl acrylate; maleic ac esters such as diethyl

mal eate, dipropyl naleate, dlbutyl mal eat e, di hexyl

mal eat e, dioctyl mal eate and 20 2-ethyl hexyl nal eate;

AR aa;i&%?gg mlEg
Ftr}{ G%a%gﬁ}/ at eca&}\”(})gi}] caﬁrg e and vinyl versa at ee;

crotonic acid, itaconic acid, |tacon|c acid half
cRlrEt, M @sadidusye tiraféileuseta hantf Bbeefbke may be
styrene, vinyl chloride, nethyl vinyl ketone, 5
a@iﬁ’@/ﬁ@hﬁﬂfﬁ@l@?%Wb&ﬁ@@ﬂplu@m anil & acepbeiopraade stage as
crotonal dehyde. These nononers may be used singly or
néadexbnbi nati on of two or nore kinds. The epoxy resins
for use as epoxy enulsion in the 10 invention are not

par t irg @6&11)_60'5'1‘%‘16%(1 Célﬂdfalﬁf‘oﬂ\ﬁe @cgﬁé!oéﬁséféar BLint film
enpl oyabl e. Exanpl es include glyci et her epoxy

(1B ¥ oSG %§nﬁ%§9ﬂﬁn°| epoxy resins; glycidyl ester
ep Xy resin such as egC|dyI phthalate gl yci dyl

di am resins _suc
tetr SORVERY }¥‘dF%rﬁ%&&“ing3éﬂ*§/Pﬁ%?Hé‘?Fem 4ifdH) cypi td content,
oxirane 15 _epoxy resins such

naged Yap BFAPacHe ey ISRBERPIL- Stlﬂeépé%?@y@ﬂ'l@héﬁéﬁént in an
carboxyl ate. These epoxy.resins nmay be used singly or

ajopindoeisi At Fon99% hwweightnoeadkinnds. pThEeuakl hah@ to 98%
resins for use as urethane emulsion in the 20

by wekght dm apesrnot wpaght cd ahkysdld tiedreai@nkro¥her than
ur et hane

the solvent in the composition (C2);

the polysiloxane compound {v) in an amount of 1.0 to 45%
by weight, 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 to 50 parts by weight, and more
preferably 1.5 to 10 parts by weight per 100 parts by weight
of the urethane reéin (vi) (solid content):

the moisture absorbent (vii) in an amount of 1.0 to 40

20

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 curirig catalyst (viii) in an amount of 0.05 to 5 parts

by weight, and more preferably 0.1 to 2 parts by weight per
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resins are enployabl e. Exanples include cured urethane

resins obtained by reaction between a first conponent
sihei ngzecpol yol  and/or a polyam ne and a second

conmponent being a pol yi socy te that contains at

| east two isocyanate term nal SF-1163PCT 92 groups in

the nol ecul e. The pol yol s include pol yester polyol,

pol ycar bonate polyol, polyester polycarbonate ponoI

1 Gngapekyey hen gpel yo bhe uTﬁL.ecrp&Léﬂz%%qylaE@i )ejls'o'i‘ib%ﬁ@lt

(tolyl ene diisocyanate) , 5 (net phenyl
d | d t d
H'Nb?"i?iﬁeiﬁéﬁé%ﬁrfecﬁ@l %@%%%%ﬁ?% s i%%me%aﬁﬂesdean the

n conbination or .nore Ki nd
a%%% é%%t'rrlﬁelar% ' eﬁ?ﬁﬂ%% dnfogd %l‘ﬁg‘-’r%PSltY

in conbination of two or nore klnds 10 The aqueous
aié?ﬁﬂ%ﬁﬂcﬁwt%r@rérw%}%ﬁ% ASG harsdlings at 30 to SO%
by wei ght, in which case stable properties can be
obtaﬁﬁedEmﬁnﬁﬁén@Bablyoaanhdee)a@oeaaeneduﬁsibhe above
~include Boncoat EC-100 (aqueous acrylic enulsion,
ammamtf acd yrred dnab 1S fRARNERBON il ANR CHEMCALS ing water
| NCORPORATED) and KR Bond F-29 (aqueous vinyl acetate
r BRI, JRRNET AS tHHR rRY KOYB SROPLint $am %%Pfﬁce, and

I'socyanate curing agent (iii) The aqueous enul si on
k
P e B e op it B - and may
further contain th socyan rin ent i) The
igoc aFQLEEhFﬁ éﬁ?e%?|?Ylﬁ u§b Fég g éh%#% above

cont ai.ned in the filler coat paint film(A 1) and

anoE ts g1y e fieype leu ey ther Yipwredsitn ofofpésrEiga

(all). SF-1163PCT 93 The conbi ned use of the
prieyseydmat @ Tc@dimgoagépre( iLhifluence.

The curing catalyst (viii) 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 cliear paint.film
(C) contains the anti-settling agent (x1) and the anti-foaming
agent (xii) according to need, the amounts thereof are, for
example:

1 to 6 parts by weight for the anti-settling agent (xi)

20

prer 100 parts by weight of the urethane resin (vi) {solid

content) in the composition; 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) (solid

content) in the compecsiticn.
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allows for inproved adhesion of the filler coat paint
film(A 2) wth a woden nmaterial. Furthernore, the
strSspryapat e group of the isocyanate curing agent (iii)
reacts with the active 5 hyd{‘gen-containing
functional group of the polyher used as the aqueous
emul sion to forma crosslinked structure, leading to
i mproved wat er and al kali resistance of the filler
coat mdlanth LB AR, oHa8eXEaNIROMLIRRA! 3] hatlflove
optional col or pignment (iv are simlar to those
t.ain inthe filler .co aint fil A 1) .and the
A A 5 SHER & NS p oS 68 -9y
The conposition for the filler coat paint film A'Zg
pr ef %0 IAP tdohPaTABIt RESPESi(Fiin gquéadscdminsitbr RBPFE
in an 15 anmount such that the resin preferably
EMPHET iRUAVER LE0 frems0 %oy weicyhtr, ingpdeirgmnef epgiliyats ono
30% by weight, and particularly preferably 20 to 25%
by wéihghtombo dDOR6bYF owet gttt afcddte c3ekirdsa it Fannd han may
the sol vent water of the aqueous enul sion conposition

bd prodhcandguthk: tBahohhsrbeshnrBr ef:8d 3kl ¥eBBrally used as
constitutes 10 to 40% by wei ght, nore preferably 15 to

s 3006 k0B, candopar Lisulanl e ocetenabl k22040 28y

cured I'er coat paint

by wei ght “of

: he fill i.nt, fil ' ition,
depehisld bhn€ Win Rl i dn o (e bt A0 otnd i iint, stprage

uni,such that the SF-1163PCT 94 extender pignent
an@?&?@ 67 L o AT ERRESTI0ShE N et PRERGHE S andduRBrEL ty -
preferably 30 to 75% by wei ght of 100% by wei ght of
t he beeePRriait clepmpaint dissoenarahl grmurad by 710 taetion
800 parts by weight per 100 parts by wei ght of the

ofr esirn himgHidyctmbeathireb asedoas thepaguenus.emisi @lear

The isocyanate curing agent (iii) is desirably added
palift @%Casshebmykew ohgt Bopkaebpbhatinpabh hetRend of the

i socyanate curing agent (iii) is consumed by water in
isbl§aRYeouE ey 240RL (PRLRY) (for example, blocked
isocyanate). The topcoat clear paint is generaily used in the
form of solvent type paint. The amount of solvent is not
particularly limited, énd‘may be in trfle range of 10 to 60% by
weight in 100% by weight of the topcoat clear paint (including

the solvent).

In the first concrete form plywood, the first filler coat

20

paint film (A} and the second middle coat paint film (B) are
colored to a sufficieht level. Therefore, addition of a

pigment is not necessary for the paint (Cl) 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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(a'2) The ampunt of the isocyanate curing agent (iii)
is 10 generally in the range of 10 to 40 parts by
speiHpdeer 100 parts by weight of the resin (solid
content) used as the aqueous, enul si on. The anount of
the color pignent (iv) , mhié% is optional, 1is
generally in the range of 10 to 70 parts by wei ght per
100 15 parts by weight of the resin (solid content)

-%ﬁﬁd agu . osition
llf or tC%gOH%I ’eg %géla?l pagrllgn{%ﬁf ?)I%ma\(/%ﬁ%lt %ggn%g% néa hkge’ addea
resin.as the aqueous e Si .in the above anmobunt (in

Txigiﬁ%tgpcggﬁigg}n u%??g%éﬁt%gﬁﬁﬁeﬁﬂﬁﬁonding strength
and 20 flowability can be achi eved. \Wen the
conpbsi EEHRT Lot ainsletiaid berednpbgient thei §1yst tapmcrete
above anobunt, it exhibits sufficient filling :
fosmopeniired focorféngoodebhs wfasentyasselrstidm i @omgese
a snooth paint filmsurface, and has good flowability
oft @ penniretexcekhepl yapphi tatiian preperttescosSted163PET
95 The isocyanate curing agent (iii) contained in the

aboveheampudt #51prefialhef pEBFLPe- ¥ SR e 15 made
superior adhesion to the substrate (board) |,

rii ; rialk, an 0 wat.er .
e i R LR R PR R T S e
iv) _contained in the . ahove anount is preferable fraom
mo R R RN ET e B 0GR T Ty SHPURLeS: ELe e, cadace
pai nt fiIn1(B'%_The m ddl e coat paint film(B) is _

f or MBS GEORE St ¥ded Chots PROdUCeddrY epRt ypaanthe ecmylic
(A') by application of an mddle 10 coat paint

UreghRBAE Sy kot hgonThe niinddt ive ebatvepad I r pogpenseso dorm
noi sture curing urethane resin conposition including

antthiddbd arcertepiioned iimi shat ef sust gl yietdwane heesiuBstrate
(vi), curing catalyst (viii) and noi sture absorbent

sut¥hity; dhe conposition for the mddle coat paint film
(B') may 15 further contain an organic solvent as

desceh e :ab0¥e ) WM €8 is formed on the middle coat paint

film by applying the acrylic urethane resin paint or the

moisture curing urethane resin paint that contains the

. polysiloxane compound in the above large amount and which

permits easy release of the form board after concrete

placement.

When the curing acrylic resin composition (Cl) is used

20

for the third topcoat 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 componént

containling the isocyanate prepolymer with two or more reactive
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is generally used, and at | east one of the |eveling

agent (xiii) and the anti-foam ng agent (xii). The
spdddd e goat paint film (Bl ) is formed by application

of the middle coat paint conta i ning the noisture cur

in g 20 urethane resin conp03|t|on and inparts

~excellent crack resistance to the concrete form

pl ywood. Furthernore, excellent ply adhesion (bondi ng

1 YQRer tﬂeea)rohﬁ;sacEhewﬁgcﬁe&éogsn i@@ﬁéﬁ%;&g%}}&%}{ can

fil'm (layer) (A) and the ni ddl & coat p

bé|Q%1%%- B') and SF-1163PCT 96 between the m ddle
coat "pain i Im(layer) (B ) and the topcoat paint
fhln1 C%) Thug the forn1can be reused gan times, for

and particul arly preferably 20 or nore tines.

Mor ediielthe pie s sgohey aravifeciplipaode ¢fl nsieconuresit ¢ dorm

enabl es significant reduction of disposal cost after
rlysecds aceopdied Wwiot theherasealk iaeahedofior hpl ywoods.

Moi sture curing urethane resin (vi) In the second
aearcHeeribed peywead rokhenpaoirstEe (BUring) 484 (c) are

uret hane resin (prepolyner) (vi) nmay be one as

appasell kedy Qﬁf?égébefethgog%kgg@%ﬂ@’aﬁ I SLY @ orm the

curi ng uret hane resin ont al ne by reacti ng a

.paqln)ECfQ;!L %&LQ °§1¥ 01{1% ex%rﬁ,[);cicfe S%u‘i)fsotclg;tahttea)tp OCrYtS ?8}‘}%[ ﬁg{) I/ g% int

soc anat.o rou constitutes the nol ecul e end.

flf§ ?B&/§8 ?tTﬁélgol§ s are as described herei nabove.
(Isocyanate curing agent (iii)) In the second concrete
fornFpEianbed eWeopongts arve tiees ot §d Jeeleimat e are
reacted in anmounts such that a noisture 20 curing

(l) séppanabbiterof nabedt Ut sdhane ipgdainer fwd ltheedibtst £ilm
That is, they are reacted such that the isocyanate
gr oups fwillll an@xeeedh thaufbeenhbe shyttaxyhl giesPsut face,
(-NCO > (-OH) This

the application of the filler coat paint for the first film

involves a convéyer for conveving the form plywood, and a thin
steel-plate knife coater that is arranged perpendiculariy

(orthogonally) to the travelin.g direction of the plywood. In
general, one application ﬁsing the knife coater often results

ininsufficient filling of the vessels with the filler coat

paint, and good smoothness cannot be obtained. Thus, the

- 20

-knife-coater application will generally and desirably be

repeated 2 or 3 times using the same filler coatf paint such

" that 80 to 150 g in total of the paint (uncured} will be applied

per sdguare meter.

(2} Application of the middle coat paint for the second film
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nmoi sture curing urethane resin (urethane prepol yner)
(vi) ogenerally has a ratio [(-NCO/(-OH] of nore

- st-hrasIzcmand SF-1163PCT 97 preferably 1.5 or above, in

which (-NCO) is an equival enf5 of the isocyanate group
in the polyisocyanate and (-OH) is an equival ent of

t he hydroxyl group in the polyol. In view of negative
results such as slow curing and increased foans during

5 nmzehteué@ QHElaE‘QrantdF theast han ot akee il age rsechnt halcong
t he - ? ratio is up to 10. 0, and

flp_Lr fl%r lvyeéjp ftogr éxalq l 05 ?é?ﬁp!:gaiféglgnaaié gpfeaf]epa%ly

by 'r éact 1 ng conta

| r%ﬁit . /By But J e ua¥§%2\‘41%?5@%034%@%%%2%%%‘“h P S

ereof Wi th the isocyanate curlng agent (iii)

'tlxaéi §9, tCt SLGI A8 oA @adita (BREpBEGheti Hhbpesmlied

ina ratio in which the isocyanate groups exceed the
pety grandeyde mpteups. The pol yneri zation tenperature and

time i'n production 15 of the noisture curing urethane
(Mespplivaetibanet phepobpret)y clyh) pHnnEorpahki €hl ad 184 1m

limted. For exanple, it 1s appropriate that the

pol yehcang { hea poly bgogyany) gﬁoaartecmbé%aw@%@{hé 1 rd

stream of nitrogen gas and the mxture is reacted
f our s,
fl%%g%%g#%?gﬁ | Sorapr oLy triehh e i aq%f%"fably
di t n_di| urate na added [in an ap |ate

PELFSGRERh® 4t CaReapT 5%’?5? SRS b D o Bhear mhpst such

nD|sture absaorbent (vii) renoves the water content of
thedel RitRIPE Edat tpbRhtof She BabrEpyEAY yl@éﬂ@%a@@lled

of the SF-1163PCT 98 paint and contributes to
pegupatiege sEedesge stability of the paint. In the

second concrete form pl ywood, the conposition for
{4) Drying 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

20

film is in the range of 1 to 3 hours, and that for the second
film before the appliéation of the third film is in the range
of 0 to 1 hour.

That is, the second film may be overcoated with the third

filmafter the second filmhas been sufficiently dried for about
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the mddle coat paint film(BlI) preferably contains

the 5 anti-foam ng agent (xii) in view of snpothness
spfithepresultant paint film and prevention of foans

on the filmsurface by bubblgs caught in the paint

during application. The conposition for the mddle

coat paint film(Bl) preferably contains: 10 the

noi sture curing urethane resin (vi) in an amount such

ohdaoe rUgt AN J 18S LR+ LY Qhé%@ﬁﬂﬁéﬁ?ﬂ&ﬁ as BRTB! Ypplieq

nonvolatlle content "ot her than vent

o0 R By et B 2B " Rstae By Wergne BT e ] g 1n en

ients o her than the volatile 15 solvent in the
u%%ﬁﬁ g TEOF (B9t IHEtuRERFSS )l yst (viii) in an

~amount_of 0. 05 to 5 parts by weight, and nore

pr ef S¥eAYy thel tharg padnshpy Reeghtopeed, 100e p@m‘se@yform
wei ght of the urethane resin (vi) (solid content) and
pROredds mossthe ér abd didieat l(ast) Sihvuals laabong safick Htdvage
40 parts by weight, and nore preferably 1. 0 to 5
opartandporeitghtn e prkRmrardts A e ightyed dahet films.
urethane resin (vi) (solid content). The noisture

CU“ 9 tWRlMaRE LSt Vé&rl%cﬁ{ ned c'ﬁse@of?%h%@%?gete

above anount provi a‘viscosity approprlate
0 I -.and t.he resul tant ncr
f‘?‘% s ERLY %%%é%%%féa i B TRodichs g LA £ tne
urin ata [ii), contained in the above anDunt
%Ip%ﬂb% e&‘y é(ﬁ Ii)% and*SvbPRFAGEIRF e lapprBpei sian of
for the appllcatlon wor k. The npi sture absor bent
the/ ity easAehi ¢asd benaPRéiaBove 2 amsdacepe buictesnly the form
effective prevention of air noisture influence. 10
buthed sphea compoditemsncéotathed i iddi e cadgt-mpaiedt cébhtmete to
(B
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 metal boards
and include other boards such as plastics.

Effects of the invention

The first concrete form plywocd coated with the topcoat
paint composition can be released easily from hardened

concrete. Coating one time with the composition permits the

20

plywood to be reused maﬁy times {(for example, 10 or more times)
in concrete placement, more than twice the number of reusing
times of the conventioﬁal coated fofm plywoods; therefore good
workability and economic efficiency'can be achieved.

Acceordingly, the invention allows for reduction of concrete
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m .
CradFent MPypRY

contains the |eveling agent -(xiii) and the

anti-foam ng agent (xii) according to need, the
s gt 54 hereof are, for exanple: O, 05 to 5. 0 parts

y weight for the |eveling agent (xiii) per 100 parts

by wei ght of the urethane re 7n (vi) (solid 15

content); and 0.02 to 2.0 parts by weight for the

anti-foam ng agent (xii) per 100 parts by wei ght of

t hane resi.n (wvi.) (salid content). . The |.evel

fé\%ﬁ%ﬁi ?eexclplajiqi %oonﬁtaﬁuglcetdl %h FHi€a elca%r%ﬁnlbmgﬁllinﬁ o1

referable fromthe viewpoint of inparting a snooth
S&H?% 8"lflﬁea&i?§&ﬂttlafﬁtl PRPREIERFP AT T8RPV £BatE Y -

agent (xii) contained in the above amount is

pr ef dhgbhegh rnn aahd Mitewpditite 6fi rptevamiaiy foanmmplywoods

fromoccurring during application. SF-1163PCT 100 The
ercanipos i 3% oronche rmalddlieecaat tPai rionfvienieBal) lewel)

be produced by the common procedure, and is generally

- rafetiam of @NEpPSLKage tsystmapd yeRBki IS 3% eno longer

t wo- package system <depending on the conposition of

ud 18 PahNtonaPde Ra; M HN AL %@%@53%5%158?{)égpe}%eor lime

envi ronnment such as tenperature an

,ddl e..coat. _paint,_is ner al ured by th ctio of
vl e S iR e o4 b AR apaPeed i Face and
iddle coat paint is generally used in the form of
gér nthe Hfe Ahoblt SINSH VRO Hgfwoods of
particularly limted, and may be 10 in the range of 10
thep G0y oe PgIei iide s100%xby efidieghes of theeshi ddbeucoat
pai nt (including the solvent). In the second concrete
cohermvpltywaodnd le€ feictsdtref ikl éd zacdah.paint film (A")
and the third topcoat paint film(C ) are colored to
a sufficient lsveind Ebﬁh@%@%efo@%debgﬁo@f a 1S
pignment is not necesSary for the paint for the second
m ddhge LQUnPELRErEEL FOERIL T i B@be%diﬁ_ g:gunflrlél esent
T t Pr palﬁi

c!ear. In the case where the first an
infvjelntﬁo?ir Solnbgﬁg'egogoéoeI%Iete form substrate, and a filler

coat paint film (A"), an middle coat paint fiim (B’} and a

topcoat paint film (C’}) provided in the order named on the

substrate.

Concrete form substrate

The substrate for the concrete form plyw.ood may be the

same as the substrate used in the first concrete form plywood.

20

Filler coat paint film (A’)

The filler coat pzint film (A’) is formed on a surface
of the above substrate (board) and has two embodiments:
a filler coat paint film (A’1) produced by application

of a filler coat paint, that is, a solvent type curing acrylic
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a small amount of a color pignent may be added to the
m ddl e coat paint for the second film ----------
sF=rrezpdpr11--- ------ L 20 Topcoat pai nt
film(C) The topcoat paint g'ln1(Cf) is formed on the
surface of the mddle coat paint film(B ) by
application of a topcoat paint followed by curing.
The topcoat paint conprises a curing acrylic resin
r SOOsiddan 4 gl udimg &Gyt ng; $F; (lis@%%g 194
hydr oxyl™- contal ni ng acrylic resin (1 ,anh isocyanate
curing..agent (iji) .and _a.colaqr pignment (iv). The :
o Ao FRGR T GP = P Bipddts g A PRPARES) Dbl ication
further contain an organic solvent-as described above,
ohRifdh 1Y FQaerdérhr I5ialske; adnadaeoressulspenciontreition
anti-settling agent (xi), the leveling agent (xiii)
(adrd tfvdl lawad foaiuvrgnggent  (xii). In the second
concrete form plywood, the topcoat paint film(C)
made Ifr aimet Becoutedohopeoat fpamnpliywoescethentilberlBoat

- adhesion (peel strength) with the mddle coat paint
pdidtnAiBm )(aF )SUkf ag8e 51BRL hDESSIROE: S Q1M 18l 8ASGubhstrate

properties fromhardened concrete. Accordingly, the
d y ed,,wi th. t oat, .

O e ChE e T PaRse SERARR ATy R e

concrete having high surface snpot hness wi thout 15 any
O FHEEG S PECE Mas CEOPERAPHI nGeRtESBhed F BoERELPEY m

surface. Further, the fornplywods are unlikely to be
Preppadeds Tahdlenddgiintcanubearsusddiaddnyesipeanceomwater

exanple 10 or nore times, preferably 15 or nore
regiyggencgnd depreissabar F§lpinbeprabbgr20eeor andr ebramgsn

Mor eover, the concrete form 20 plywood of the
priopeetitiesn (ebablsésnsirgniftaant)reducheodrof pathsposai.

cost after use as conpared with the usual coated form

pl ywoods. The rgunichgchyér @xyhtCcential nikngyacrylic resin

(i) , the '
' The filler coat paint film {(A’l) is formed from the

solvent type curing acrylic resin composition {a’l) that

~comprises the above-described curing hydroxyl-containing

; acrylicresin (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 acrylic resin composition (a’l) for the filler coat

20

'paint film (A’l) may contain an organic solvent, which is

generally used, and at least one of the aforesaid vinyl resin
(ix), color pigment (iv), thixotropic agent {(x} and

anti-settling agent {xi).

- Curing hydroxyl-containing acrylic resin (i)
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i socyanate curing agent (iii) and the col or pignent
(iv) SF-1163PCT 102 contained in the topcoat paint
cerersivatar to those contained in the filler coat
paint film(A) and the fill coat paint. The
conposition for the topcoat paint film(C ) contains:
the curing hydroxyl-containing acrylic resin (i) in an
5 anount such that the acrylic resin preferably
constry ; Y% Dy, ' ; r f.er abhy:
R s e S A A A M
[ e solvent of the conposition; and such
d%%égagﬁgag%%gTic resin (i) preferably constitutes 30
to 70% by weight, and nore preferably 40 to 65% 10 by
IReEHe W G Nd, A0 o ddd: ! paint film(C); the
i socyanate curing agent (iii) in an anmpunt on the
abov&SakFeC et farintiadegdct Loh) hats an [ seNg@nate group
(OH) | of the isocyanate group (-NCO in the
carsogyansate tharti igs agentaenit) raahd (Nhe/bydrioxyhegralymxyl
(-OH) in the acrylic resin (i) is 15 theoretically
gregipabeanentof 8Rd MEAtid ealdnsxl e t=arde OhcrP1 86 Lrdkin
to 1.2/1.0; and the color pignment (iv) in an anobunt

_ (
(i9uglk thatnd heel 8k oPhoreNnt Pref ey %?%Eg%tggi%%%sﬁb 1.2,

to 30% by weight, and nore prefera

i LS, d f h - .- [
PO 90115 BROXE DS A LA Dy e 0 1B W8

ight . of .the acrylic resin (i) (solid content). The
%nafh%ﬂr%&%Q%rﬂ%mﬂiﬁasaﬁwfwe}r%é@ﬁ ¢¢yresponding to

contai ned in the above anmount is preferable fromthe
he dwesioryl gfrorpyvrsasaingdappr dpei afeaf srmapplki cati on
~and handling, -and SF-1163PCT 103 good weat hering
Extesidstrapdemelfe (¢d) or pignent (iv) being at |east one

of yellow iron oxide, titanium oxide, .cyanine bl ue

and chebentbhack pihgieniss Cont aimedidd daeiakov@rbonate,

amount is preferable fromthe viewpoint

talc, clay 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

20

pigments are used in combination, the total amount should be
similar to the amount in single use.

Of thé 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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5 of good hiding properties for the plywod surface.
The i socyanate curing agent (iii) contained in the
spboyes unt is preferable fromthe viewoint of good
pa?nt ??Fﬁ1 properties such as water and al kal
resi stance. \Wen the conposi%?on for the topcoat paint
film(C) 10 contains the anti-settling agent (xi) ,
the anti-foam ng agent (xii) , the leveling agent
(xiii t.he l.i ke accor.ding.ta need, . the anmpunts
ner Sopiache M) S0 M A R i it s

for the anti-settling agent (xi) per 100 parts by

- dGRFgHREDrRRE acrylic resin (i) (solid 15 content):

0.2 to 1. 0 part by weight for the anti-foam ng agent
(xi i Exaerd eB00 Ip&hes thy cwehghtidef TRhe 8r yhanufestured by
(i) (solid content); and 0. 05 to S. O parts by
Nivek @htTHIgr acthe IIevel)i.ng agent (xiii) 20 per 100 parts
by wei ght of the urethane resin (vi) (solid content).
The amd =sekhkicrg ga@@n@h (6l hC @Rt @hned uhin chReARRKe Ay
anount is preferable fromthe viewoint of effectively
cHEMENT nghhNe RN £ 1L é%ekﬁ¥ﬂ$¥&e SE&%#%%EC{h%Q4iS
The anti-foam ng agent (xi1) con ained in e above
: ni_ i.s preferabl.e fromthe. viewpoint of preventing
B R
| evel ing agent (xiii) contained in the above anmount 5
re?ssls&raéﬂff%r ég’ide beedmstReWiLdWpoi AEChf addbhiPiay axsapdeh
surface to the resultant paint film The conposition
PYIWFiSatngadiide Belagentpaf end keoflépcoat paint film
(Cf ) may be produced by the conmon procedure, and is
Arderieraly yngsediasta one- package systemor a
two- package 10 system depending on the curing agent
usedInThige tRENRd RAIJHeteS fORMABN wabal OO teMReF }lidiRnt

(iv) may be used, with preferred examples including yellow iron
oxide, titanium oxide, cyanine blue and carbon black.

The 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 may be
selectedinconformitywithEidesiredcolortoneofthecnncrete
form piywood. Examples of the yellow iron oxide are as

aforementioned.

20

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




dependi ng on the kind of the curing
hydr oxyl -containing acrylic resin (i) or the like.
sehasrgrat 50 to 70' C permits reduction of the drying
time. The topcoat paint is qﬁﬂerally 15 used in the
form of solvent type paint. e amount of solvent s
not particularly limted, and nay be in the range of 2
to 40% by meight in 100% by wei ght of the topcoat
hyRaloRt 1 Cl B?lltléq' ol veat). (As gés&afﬂ 9ﬁ?rb@e%§h@s.10n
herelnabove e seco concrete form
cordi,ng to the esent invention js co
P R BRRE AT Fadoa Hagt AL o ST T HER RO o S i Daint
the first filmwhich in a preferred enbodi ment is made
fiflfom t he acrylic urethane resin filler coat paint
containing mnuch extender pignment and whi ch snoot hes
t he Pheweodrssitface; (ISEM63IRCTthe5f 1l hersecohdAfidtmEilm
whi ch is produced by applying the noisture curing
5 (Airét bapderebilly pahntihe:forman mddl e coat paint
' filmthat inproves crack resistance of the concrete

for mnpl yeosdy @tk fihedhidit ifrid r@dﬁw% kashar (‘P)d 10 an
the nmiddle coat paint filmby applying the acrylic

r i.n c n 0 t
am%%‘m% hoF, Pie eég*y“??%fegé‘a% Yhe o oL oA
af.t er oncret . .Process .f manuf act u
ord ekt orer e 0 B Db 3, 5o hemgrsa%rs%{w?ﬂy 10
nanufacturln% t he second concrete form g wood .
togéedrBynyetatithe2pPebeht iFhb@Ri Y oRrefREaDLY 15%o0 208 by
above-descri bed paints for the filnms (A ) , (B) and
10 wefght)oflddO0%ppl veloh o Shefawel &f otherstbsnridtevapdtile
cured to formthe paint filnms in the order of
so(lsubst ot ehpacotpd sl iy )drphinich thdt lthe Beryl/iparetin
f i Im(C.) ) . Preferred enbodinments are presented

(ibelgrid EbnArpli) Caté Bdr &1 ¢ henfsidlileh «coat: P86AtLY Qkight,
the first film To fill and snpoth the unevenness of

motBepPLYNPRH1 $ULHAEE. 458 by weight, and particularly

preferably 15 to 40% by weight of the cured filler coat paint

15 film (A’1}; and
the extender pigments (ii) such as calcium carbonate and
the like in an amount such that the extender pigments preferably
constitute 20 to 85% by weight, and more preferably 30 to 75%

by weight of the cured paint film; and also in a total amount

20  of 70 to éOO parts by weight per 100 parts by weight of the -
acryiic resin (i) (solid 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 {-0OH) content in the
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the application of the filler coat paint for the first
film20 invol ves a conveyer for conveying the form

splymwoos;brand a thin steel-plate knife coater that is

arranged perpendicularly (cg&hogonally) to the
traveling direction of the plywod. In general, one
application using a knife coater often results in
insufficient filling of the vessels with the filler

a&ﬂ?itic,SFfééﬁ?’P h 1065pakLAY a@ﬂeggg%%mthEQ@ﬁ§ Eﬁ‘@lnlot

be obtai ned. Thus, the knife-coater application w
s ge esi.rably. be .repeated 2 or ti_me
1 EER Y AR ERRY LD dal R SRR 265 b pTES
in gtal ﬁé t he paintéuncured% will be applied 5 .
big‘é?lgﬁ &F HRf BRTLEIY KpPRE&T BheGCriHe GF et e (ddatsolid
paint for the second film The application of the
COfitRaite coatoPaehtvorsr tharsawobat fsucmthaiothes sdayanate
exanple, aroll coater and is preferably perforned 1
groord tinnebeussogydivet s amer imgdloertogti ipai ahd stied hkHroxyl
that 20 to 90 g in total of the paint (uncured) wll
griempappld ethe pelrisguarerERiercoht iNRRlY GatryaR cofckhe (i)
topcoat paint for the third film The application of
nalle of RERAL AR Hathel (TR DIRE )L IR o BYa ¥ess 105/1 0.

exanple, a roll coater and'is preferably perf orime
201 806t % 5P g O P R BB AT Tpg (A7)

appl.i ed per square ter. Drying process_Room L
caﬁgﬁl&@ﬁa?gree%w%dw FeHercai fR EHpihed vild CaE g5 tmell) in
20 filler coat paint for the first film mddle coat

- theaiaRo vieo amomd s s8SAd CLERfh RAEGTEDFcOandpasnstfengtheand

third film Depending on the ingredient conposition
flawdbtiie thvi ken foer eediedrying may be perforned at

el evated tenperatures of 60 to 800C. In the case of

t he whem taeperat urecdayipgint hes deyiPInSk-1168PGe
isocyanate curing agent (iii) in the above amount for example
immediately before application, the paint displays superior
adhesion to the substrate (board), particulariy 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 £illing

20

properties for the wooden surface vessels to provide a smooth
paint film surface, and also has good flowability to permit
excellent application propertieé.

When the compositicn for the filler coat paint film (A’ 1)

contains the color pigment {iv}, vinyl resin (ix), thixotropic
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107 tinme for the first filmprior to the application
of the second filmis in the range of 1 to 3 hours,
spbd ghptofor the second filmbefore the application
of the third filmis in the égnge of 0 to 3 hours. 5
That is, the second filmmay”be overcoated with the
third filmafter the second film has been
sufficiently dried for about 3 hours or imediately

ro. d fi been pl.i.ed t.he dryin .
e R AT S0 R e et e e
uncured state (wet-on-wet process). 10 After the third

2 FPT TS Hodteahr HE ARG 5 m A TR y Wedd SRR € ¢
be dried for at |east 5 hours before stack storage or
t r ansigbicPat P drettes prvevenohst Feki Hge ofo et ppamentf i(Lws. per
Effects of the invention The second concrete form

10 ywodd by weghilly ofeshstantyl dc Adsior adks (aalidarobeent) ;
rel eased easily from hardened concrete. Coating one
tinesd th Bhe pepeoaty pal Yhi€ MPOSHY @Anper fbtsn t1e) per
pl ywood to be reused many tinmes (for exanple, 10 or

10®5R -t BPS)eddhiC@RCEELE, PLACENBN 51,66 (DAD VWSS ent ) ;

the nunber of “reusing tinmes of the conventiona

( f ;2 f d kabi | | .
and. CeonDai EFF PR her Lot BaT Heh VSR T RS G B RIFy! 1%

all g for. reduction of concrete forns

: the j ti i ) , Y
Ped’sgudﬁr \#%Qf&kggﬁfu&*ﬁla tsPte Fher BCOYAREC BESHE g’ dFod1d

structure having a beautiful appearance, and resource
COTEhATG.; 9mH163PCT 108 The high reusability of the

second concrete form pl ywood enables 50% or nore

(rel &tilvieo Barathess corwenghbifalr teyant i vedudtilmgnagént (xi)

di sposal "cost of form pl ywods that are cracked
pedurlioty peener eewesbpktand &he terheijurkedn Vhyequenid

the use 5 of the concrete form plywoods of the
corBe@iti on provides great effects of forest resource

conservation and effective

The color 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 £ilm.
The thixotropic agent (x) used in the above amount is

preferable from the view point of prevention of sagging of the

20

paint from edges.

| The anti-setiling 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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utilization. EXAMPLES 10 The present invention wl|
be hereinafter described in greater detail by
sEXp@ims; but it should be construed that the
invention is in no way limt to those Exanpl es.
Table 1 sets forth the conposition and properties of
the ingredients used in Exanples. - - -- - ------- -

f1411er0 coat pa n]t l?[fl i]‘ 4%\}587%) @Sor%ceg? @ %)a;e )&o on

OIu .a
u, a )

ced %! 42%# neral #s jéa a = k & %r4

pli?a‘iuorl 9195)1)3/ R 434“§)P51)Ca@o,JE
O@Oa) 1) u 14 0fora E a) -P
two-packade system depending on the curing agent used.
Depending on the kind of the curing hydroxyl-containing

acrylic resin (i), the filler coat paint is curable at room
temperature (20 to 30°C). The filler coat paint is of
one-package thermecsetting type depending on the kind of the
isocyanate curing agent (iii) (for example, blocked
isocyanate) .

The filler cocaf paint is generally used in the form of

solvent type paint. The solvents used herein include organic

- solvents such as toluene, xylene, methyl ethyl ketone, methyl

iscbutyl ketone and butyl acetate. The amount of solvent is

not particularly limited, and may be in the range of 2 to £0%

by weight in 100% by weight of the filler coat paint (including

. the solvent) from the viewpoint of controlling the viscosity

to improve application properties.
When the paint for the filler coat paint film (A"1) is

a two-package system, the ingredients reactive with each other

20

érecdntainaﬂinseparatecomponentstx)avoidcontact,namely,

the curing hydroxyl-containing acrylic resin (i) is contained

. in the principal component.(resin component), and the

isocyanate curing agent (iii) in the curing agent component.

Other ingredients unreactive with the acrylic resin (i) and
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Or >a 9 ~ O0r O ~p0 .H9% 00041 rafaoO
a) 41 4) 043 0) ~i a) 0) '04)a ~srl >-i a) 0>1
sMxdetlr 0 0 Qarcl 00 a w(a o 0~400 ~ 43
0490001400r ')Yyro -Hro .11 1i mRd) (dr
~4 HO a) 4 Q 4~ Hr4 0 ( Uw'Ha) a) H~4 U ~4
d wOm1l1l-11r ~s, r ~sra0Oro ZD ~40a)Q)fa
ma>10>2>10-Hr4 E tm~4a) p:j >:~0~s a)r
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tHe "Yéo)c:yra)naQ:e %u‘l“l‘ﬂlgnbéénf: (8 9%/5 f% é’x%’t%le the)‘ %cgte%{der

mwra
rd

'plgz}ne%]ts such as %agcgum cal?bonate )and talc, the color pigment

such as yellow iron oxide and the vinyl resin, may be compounded
in either of the principal (resin) component or the curing agent
component. In general, such ingredients are compoundedl in the
principal component. . The thixotrbpic agent and the |

énti—settling agent as well éré generally compounded in the
principal cémponent togethej: with these settling and cohesive

components such as resin and pigment ingredients. The above

- description of the compounding applies also to the middle coat

paint and the topcoat paint.

Filler coat paint film (A’2)

The filler coat paint film (A’2) is formed from the
aqueous emulsion composition {a’2) that comprises at least one
extender pigment (ii) selected from calcium carbonate, talc,
clay and barium sulfate.

The aqueocus emulsion composition (a’2} for the filler
coat paint £film (A’2) may contain at least one of the isocyanate

curing agent (iii} an the color pigment (iv).

20

_Agueous emulsion

The aqueous emulsion may contain any resin without
limitation. Examples of the agueous emulsions include acrylic
emulsion, vinyl acetate emulsion, epoxy emulsion and urethane

emulsion, with the acrylic emulsion and vinyl acetate emulsion
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The polymer used in the form of the agqueous emulsion
preferably has a functional group with active hydrogen, such
as amino, hydroxyl or carboxyl group.

For example, the polymer for the acrylic emulsion may

- be synthesized by a process in which 2-hydroxyethyl acrylate

or Z-ethylhexyl acrylate is added to a copolymer of
(meth)acrylicacidcnralkyl(meth)acrylateeuuianothernmnomer
such as styrene to produce a hydroxyl-terminated polymer.

The pclymer 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
copolymer to produce a hydroxyl-terminated polymer.

The acrylic resins for use as acrylic emulsion in thé
invention are noct particulariy limited, and known acrylic
homopolymers and copolymers with other monomers are employable.
The acrylic monomers -incliude:

(meth)acrvylic acid;

alkyl (C1-10) (meth)acrylates such as methyl

20

(meth)acrylate, ethyl (meth)acrjlate, propyl (meth)acrylate,
butyl (meth)acrylate, t-butyl (meth)acrylate and hexvyl
{(meth)acrylate;

-cycloalkyl (C3-12) fmeth)acrylates such as cyclohexyl

(meth)acrylate;




ranm '4 oz~ x|l 43 mO04 z z PQu El mw Eg~ Eg~ 5Q
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g#-f1&83T 04 HO~40001q ~E <E > (-) 4 ~) H

El H E EIHmU)'-IzI~§FéIII~,,4J 04J 0
4 ZS 00 r 0Qd ~Q-~r I a) zrr 0~4a a) Q
>>1>1fdo4 00 >10-~4 -Pfo~40 r-1 a) O,

14 0 r

aryl (meth)acrylates such as phenyl {(meth)acrylate:;
aralkyl (meth)acrylates such as benzyl (meth)acrylate;
hydroxyalkyl fC2—6) (meth)acrylates such as
2-hydroxyethyl (meth)acrylate and 3-hydroxypropyl
5 {meth)acrylate;
alkylaminoalkyl (meth)acrylates such as
dimethylaminoethyl (meth)acrylate, diethylaminoethyl
(meth)acrylate_and diethylaminopropyl {meth)acrylate;
(meth)acrylamide and derivatives thereof such as
10 (meth)acrylamide, N-methyl (meth)acrylamide, methylol
'(meth)acrylamide and alkoxymethyl (meth)acrylamide;
epoxy-containing (meth)acrylates such as glycidyl
(meth)acrylate; and
(meth)acrylonitrile,
15 | The monomers copolymerizable with the acrylic monomers
include: |
aromatic vinyl monomers such as styrene,
o-methylstyrene, p-t-butylstyrene and vinyltoluene;

aliphatic vinyl ester monomers such as vinyl propionate;

20 esters of unsaturated polycarboxylic acids such as
maleic anhydride, maleic acid, fumaric acid and itaconic acid,
'andestersofunsaturatedpolycarboxylicacidderivativessuch
as dimethyl maleate and diethyl fumarate;

N-substitutedmaleimides such as N-phenylmaleimide; and
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J These4m8n8mé%s may usé% si%gly 0 9% g mblnéklon of
twe or more kinds.
The vinyl acetate resins for use as vinyl acetate

emulsion in the invention are not particularly limited, and

known polyvinyl acetate and copolymers of vinyl acetate with

~ other monomers are employable. The monomers copolymerizable

with vianyl acetate include:

clefins such as ethylene;

{meth)acrylic monomers such as (meth)acrylic acid,
methyl (meth)acrylate, ethyl (meth)acrylate, propyl
(meth)aérylate, isoprbpyl (meth)écrylate,_butyl
{meth)acrylate, isobutyl (meth)acrylate, t-butyl

(meth)acrylate, hexyl (meth)acrylate, octyl (meth)acrylate,

" 2-ethylhexyl (meth)acrylate, stearyl {meth)acrylate,

Z2-hydroxyethyl (meth)acrylate, 2-~hydroxypropyl
(meth}acrylate and glycidyl acrylate;

maleic acld esters such as diethyl maleate, dipropyl

20

maleate, dibutyl maleate, dihexyl maleate, dioctyl maleate and

Z2-ethylhexyl maleate;

fumaric acid esters corresponding to the above maleic
acid esters:

vinyl esters such as vinyl-proﬁionafe, vinyl ca?rylate,

vinyl caproate and vinyl versatate;
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™ ... m0O a4 >1 > u HX~40PQ -P

r-4 U u-P PA4O0OE ro~$x~4E QOO0 tlo 10 >1
> HB3a%y10 BREGES Ronbmzrs) s¥bh as crotonic acid,

itaconic acid, itaconic acid half esters, maleic acid and
maleic acid half esters;

styrene, vinyl chloride, methyl vinyl ketone,
acrylonitrile, methacrylonitrile, acrolein and
crotonaldehyde.

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

The epoxy resins for use as epoxy emulsion in the
inventrnlarenotgmrticularlylimited,andknownepoxyresins
are employablie. Examples include glycidyl ether epoxy’resins'
such as bisphenol epoxy resins; glycidyl ester epbxy resins
such as glycidyl phthalate; glycidyl diamine epoxy resins such

as tetraglycidyldiaﬁinodiphenylmethane; 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

20

invention are not particularly limited, and known urethane

resins are employable. Examples include cured urethane resins

- obtalned by reaction between a first component being a polyol

and/or a polyamine and a second component being a

polyisocyanate that contains at least two isocyanate terminal
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- OThardERTPRER

O4 4] r.4 0 SF-1163PCT [Exanple (1) (First concrete
form plywood)] [Preparation of paint conposition]

s lderpeoat first-filmpaints Ato C shown in Tables 3
to 5, mddle coat second- fl|d2:palnts A and B shown in
Tables 5 6 and 7, and topcoat third-filmclear paints
Ato Gshown in Tables 8 to 14 were prepared. Reuse
test (otherwi se referred to as concrete placenent

gifsls fPRd elaasgitest or the like depending on the
testing object) and JAS test were prefornmed as

foll d | I f
e At TP PR, RO e
oate t est and they were built_into a
PO?J&H%U 0688885 Lbfglx YR RIR TP IR, 228 E%Y%twﬁtmlyol

and 30 cn1|n depth in which the coated surfaces of

Thehpot gdeopyapases 1B1¢kadsl Twdtalvilane €hesepvaient dox MDI
was poured ready-m xed concrete consisting of cenent,

{meding/ larad pgpreanwe| diin sacyehemre) p afiP@Iof(ikppBobréne
(cenent:sand: gravel) plus water in a volune ratio of

A 8rktQ ) ( eaaentns ack-gamyeh Yl vak eq) i sJbeasoney et ehese
was. 20 allowed to harden for 4 days. Thereafter, the

maRAAened LNt e pas,r eppred 5 am b%etwtenegeﬂokeexkﬁngs.

and the insidé Surfaces of the wooden box were

with te nd, dried. Aft r the i nsi.de _surf

rces TSR VBT R R pe e ™ T PR sipsty

si.m | ar rea ﬁ gd concrete i Eoured and all owed to
°Ha§s. tiHePEafPER, XEREShar dened concrete

was renmoved fromthe

The aqueous emulsion preferably contains the solids at

30 to 50% by weight, in which case stable properties can be

‘obtained.

Commercially available aqueous emulsions include
Boncoat EC-100 (aqueous acrylic emulsion, manufactured by
DAINIPPON INK AND CHEMICALS, INCORPCRATED) and KR Bond F-29
(agueous vinyl acetate emulsion, manufactured by Koyoc Sangyo,
Co., Ltd.).

Isocyanate curing agent (iii)

The aqueous emulsion composition (a’2) may be used as

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 contained in
the filler coat paint film (A’1l} and the solvent type euring

acrylic resin composition (a’l}.
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wooden box, and the inside surfaces of the wooden box
were 5 washed with running water and dried. The cycle
soansdstdmg of : pouring ready-m xed concrete into the
wooden box; hardening the c rete; renoving the
concrete; washing the coated surfaces of the wooden
box; and drying the wooden box; was repeated ten
times (10 cycles) , and 10 the coated surfaces were

obserped cbAbeRegkutBe; £0NEL f 8o MASE e WrudtidP ARSTE (114)
attached to the coated surfaces.” The term"l1ne wash"

aﬂgo%ng;@r%ﬁg‘g%gg@ﬁhgens#yﬁgggﬁeg%ﬂgf%o%% -ggf;ﬂgxﬂtmm

oor 1 n stre

Cc
j i ined. _The I i's_mainl d t
DA 1RGP B e T TRSTHS" B Afor PAF YFRELE SHRED oF

easily attaches to the formsurface when the formis
Chee | 1egCa@ PRt EnFEsABFeRECNEIAS iiésEpaTall WifhpEhewasEige
forth procedures of plane tensile test, repeated high
hysinpdegwopsipénatngr éunesionad a@ro0ptesttispauifymek iused as
Japanese Agricultural Standards on Concrete form
thal yonedss ewhil Beoar doSisfmee cQuabiltiynkedmedudiukd, deading
41 ~Q-i ucl~ -,Aru"i coO0 ~s HYV) g-4H > 4J
td im;@ﬂoﬁ'ecﬂwgﬂefgr@) alraDi G4 s't%nc@of‘ﬁhe“fli 0 Acodd p%int
Uy > C ~4 r-I ~- ro MUO 04 0 4] 04

Cfilm (Af2).

The extender pigment (ii) and optional color pigment (iv)
are simi.lar to those contained in the filler coat paint film
(A’l) rand the solvent type curing acrylic resin composition
(a”1).

The cqmposition for the filler coat paint film (A" 2}

preferably contains the resin in aqueous emulsion form in an

amount such that the resin preferably constitutes 10 to 40%

by weight, more preferably 15 to 30% by weight, andparticularly
preferably 20 to 25% by weight of 100% by weight of the solids
other than the sclvent water of the aqueous emulsion

composition (a’2)'; and such that the resin preferably

20

constitutes 10 to 40% by weight, more preferably 15 to 30% by
welght, and particularly preferably 20 to 25% by weight of 1';he
cured filler coat paint film (A’2).

The filler coat paint film (A’2) composition preferably

contains the extendei: pigment (ii) in an amount such that the
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4) 41 --1 Ma) p m~-! UC~ ~11 mro Ua) 4 -P ~QO0
a) 4J tDI 43 00 41 rC- 40 ~f 01t3l 41 A? 44 U) O
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- V) u0) 04V a) o041 a) a) 4 4 E a) 41 0

an@ﬁo@)a ﬁréfégabiyr% aeo 7%%~be %:ngH)c 8f 100% by weight of

“the cured paint f£ilm; and also in an amount of 70 to 800 parts

by weight per 100 parts by weight of the resin (sclid content)
used as the agueous emulsion.

The isccyanate curing agent (iii) is desirably added in

-excess in view of the fact that part of the isccyanate curing

agent (1ii) is consumed by water in the agqueocus 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 weight of the resin (solid content) used as the agueous
emulsion.

The amount of the color pigment (iv), which is optional,

- is generally in the range of 10 to 70 parts by weight per 100

parts by weight of the resin (s_olid content) used as the aqueous
emulsion.
When the composition for the filler coat paint £ilm (A’ 2)

contains the resin as the aqueous emulgion in the above amount

(in terms of solid), sufficient pigment bonding strength and

20

flowability can be achieved. When the composition contains
the color pigment (il) in the above amount, it exhibits-
sufficient filling properties for the wooden surface vessels

toprovide a smooth paint film surface, and has good flowability

to permit excellent application properties.
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good water resistance and alkali resistance. The cclor

pigment (iv) contained in the above amount is preferable from

the viewpoint of good hiding properties.

Middle coat paint film (B')

The middle coat paint £film (B") is formed on the surface
of the filler coat paint film (A’) by application of an middle

coat paint followed by curing. The middle coat paint comprises

- a meisture curing urethane resin composition including the

aforementioned moisture curing urethane resin (vi), curing
catalyst (viii) and moisture absorbent (vii).

The composition fo.r 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 middle coat paint film (B’) is formed. by application

of the middle coat paint containing the moisture curing

20

urethane resin composition, and imparts excellent crack
resistance to the concrete form plywood.

Furthermore, excellent ply adhesion (bonding
properties) is achieved between the filler coat paint film

(layer} (A") and the middle coat paint film (layex) (B’') and _
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example 10 or more times, preferably 15 or more times, and

l

'particularly preferably 20 or more times. Moreover,. the

concrete form plywood ¢f the invention enables significant
reduction of disposal cost after use as compared with the usual
coated form plywoods.

Moisture curing urethane resin (vi)

In the second concrete form plywood, the moisture curing

urethane resin (prepolymer) (vi) may be one as described

hereinabove. For example, the moisture curing urethane resin

may be obtained by reacting a glycol (polyol) with excess of
the isocyanate curing agent (iii), for example diisocyanate,
sUchthataifreeisocyanatogroupcnnstitutesthenmleculéend.
{(Polyol)

The pclyols are as described hereinabove.
(Isocyanate curing agent (iii))

In the second concrete form plywood, the polyol and thé

polyisocyanate are reacted in amounts such that a moisture

20

curing isocyanate-terminated urethane polymer will result.

That is, they are reacted such that the isocyanate groups will

exceed in number the hydroxyl groups ((-NCO)>(-0H)). This
moisture curing urethane resin (urethane prepolymer) (vi)

generally has a ratio {(-NCO)/(-OH)] of more than 1, and




10

15

MgQ a a) 4-4(ow4-j -i ci 522 4U-PO0-"4M-~P
Q-10Q -PrJ U a M, -0 r-i 4 ~4 43Y) a) ~4 r-i
Alitkepcdd U 43 -0 43 0 (o a) 4J ~4 -14 ZzDI Q LHO
m4JC)4a)~Iag~ 89 ~4 ppR-1, 0 4J (a
M url Q)U4J~4C~ U412D04)0u~4m
Pf05:,r N~14 forj 5a rJ OH-05 ~-4 0400
Ar ~4rl ~40U a o0 Z) lc~040) -r-]

e, it 000 g o Bl f‘%‘a o

4A O

ol %j%cpyp@r?fl%r 5 A{JP &)n el 2ptutioyanges g el b

41, 0 % r-4 a) oOa)~a4UHa3‘ 104
e‘wl‘@le@w heU)hYQ)roé'fYé) 9ORUB- 3nafhe DOOYAY .- 1IR iRy of
u0(1)-144-r|0a) a) +1 ul r~0a) 41Vl 4 (0 :
negatplve|reguhls Qurhsz§ sfHow qur g ahdninedregsed framsviuring
-1 ~4ra0 04) 4] ~4 ~P a) L14 4 04 r-' 0 Ca 75 a)

- mef-gkiRe bid-ing,0 thle ‘r@acdion: raked 41204 Sﬁchat&ht tRep

~| rQ4~ (DUTrOUO0O0 (1) -H41 -P -0 r-i 0 -rq ~ O
[ f-aiced / OoA] I8t S 14 up 4001d)0)al PR fRdb1v uf & 8.0.

For example, this ratio can be achieved by reacting a
hydroxyl—containingﬁmnomerwxrprepolymer‘(e.g.,polyethylene
glycol, polymethylene glycol, polybutylene glycol or a

derivative thereof) with the isocyanate curing agent (iii)

(e.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

appropriate that the polyol and the polyisocyanate are mixed
together in a stream of nitrogen gas and the mixture is reacted

at 60 te 100°C for 3 to 8 hoursju In the reaction, an

20

organometallic salt-based urethane catalyst such as
dibutyltin dilaurate may be added in an appropriate amount and
at an appropriate stage as needed.

The moisture absorbent (vii) remo#es the water content

of the middle coat paint, and thereby prevents gelation.of the
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the mlddle coat paint film (B’) preferably contains the

anti-foaming agent (xii) in view of smoothness of the resultant
paint film, and prevention of fpams on the film surface by
bubbles caught in the paint during appiication.

. The compesition for the middle coat paint film (B’)
rreferably contains:

the moisture curing urethane resin (vi) in an amount such

that the urethane resin (vi) (solid content, namely,

nonvolatile content other than the solvent) cons.titutes 30 to
299% by weight, and more preferably 40 to 98% by weight ofk 100%

by weight of the solid ingredients other than the volatile

solvent in the composition (Bf);

the curing catalyst (viii) in an amount of 0.05 to 5 parts
by weight, and more preferably 0.1 to 2 parts by weight per
100 parts by weight of the urethéne resin (vi) (solid content);

and

20

the moisture absorbent (vii} in an amount 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 moisture curing urethane resin (vi) contained in the
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above amount provides a viscosity appropriate for applicaticn
and handling, and the resultant concrete form plywood shows
excellent crack resistance.

The curing catalyst (viiij 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

influence..

When the composition for the middle coat paint film (B’)

contains the leveling agent (xiii) and the anti-foaming agent

(xii} according to need, thé amounts thereof are, for example:
0.05to 5.0 parts by weight for the leveling agent (xiii)
per 100 parts by weight of the urethane resin (vi) (solid
content); and |
0.02 to 2.0 parts by weight for the anti—foaming-agent
(%x11) per 1OO}parts.by1Neight of the urethane resin (vi) (solid
content) .

The leveling agent {(xiii) contained in the above amount

20

is preferable from the viewpoint of imparting a smooth surface

to the resultant paint film.

The anti-foaming agent (xii) contained in the above
amount is preferable from the viewpoint of preventing foams

from occurring during application.
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be ﬁfoﬁu@e@)b§)the b%m&o% progegure, ané is ggneralgg‘used as

a one-package system and sometimes as a two-package system

depending on the composition of the paint, and paint storage

“and application environment such as temperature and humidity.

The middie coat paint is generally cured by the action
of air humidity {moisture) at rﬁom temperature. The middle
coat paint is generally used in the form of solvent 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 solvent).

In the second concrete form plywood, the first filler
coat paint film (A’) and the third topcoat paint film (C’) are
coiored to a sufficient level. Therefore, addition of a
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

Topcoat paint film (C7)

The topcoat paint film (C’) is formed on the surface of

- the middle coat paint film (B’) by application of a topcoat

paint followed by curing. Thetbpcoatpaintcompriéesacxming

acrylic resin composition including a curing
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>1 uTﬁe %8m%ggi%log4f8r the topcecat paint film (C’) may
further contain an organic solvent as described above, which
is generally used, and at least one of the anti~settling agent
{xi), the leveling agent (xiii) and the anti-foaming agent
(xil).

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 plywood
coated with the topcoat paint film (C’) allows for productiqn
Aof hardened concrete haviﬁg high surface smoothness without
any hardened concrete waste remaining attached to the form
surface. Further, the fqrm plywoods 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

plywood of the invention enables significant reductioﬁ of
disposai cost after use as compared with the usual coated form
plywoods.

| The curing hydroxylmcontaining acrylic resin (i), the

isocyanate curing agent (iii} and the color pigment (iv)
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contained in the topcoat paint are similar to those contained
in the filler coat paint film {(A’} and the filler coat paint.
Thecompositionforthetopcoatpaintfilm(C’fcontains:
the curing hydroxyl-containing acrylic resin (i) in an
amount such that the acrylic resin preferably cénstitutes.40
to 80% by weight, and more preferably 50 to 75% by weight of
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 weight, and more preferably 40 to 65%
by weight of the cured topcoat paint film (C'):
'the.isocyanate cu¥ing agent (iii) in an amount on the
above basis such that the reaction ratio [(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; and
the color pigment (iv) in an amount such that the color
pigment preferably constitutes 1 to 30% by weight, and more

preferably 5 to 20% by weight on the above basis, and further

20

in an amount of 1 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 preferable from the viewpoint'

of a viscosity appropriate for application and handling, and
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gocd weathering resistance.

The color pigment (iv) being at least one of yellow iron
oxide, titanium oxide, cyanine blue and carbon black that is
contained in the above amount is preferable from the viewpoint
of good hiding properties for the plywood surface.

The isocyanate curing agent (iii) contained in the above
amount is preferable from the viewpoint of good paint film
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 (x1ii) and the like according to need,
the amounts thereof are, for example:

0.5 to 6 parts by weight for the anti-settling agent (xi)
per 100 parts by weight of the acrylic resin (i)} (solid
content);

0.2tol.0part byweight for the anti-foaming agent (xii)
per 100 parts by weight of the acrylic resin (i) (solid

content); and

0.05 to 5.0 parts by weight for the leveling agent (xiii)

20

perIlOO parts by weight of the urethane resin (vi) (solid
content) .

The anti-settling agent (xi) contained in the above
amount is 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 viewpoint of imparting a smooth surface
to the resultant paint film.

The composition (topcoat paint or agent) for the topcoat
paint film {C’) may be produced by the common procedure, and
is generally used as a one-package system or a two—péckage
system dependiﬁg on the curing agent used. |

The topcoat paint is curable at room temperature
depending on the kind of the curing hydroxyl—cbntaining
acrylic resin (i) or the like. Stoving at 50 to 70°C permits
reduction of the drying time. The topcoat paint is Qenerally

used in the form of solvent type paint. The amount of solvent

- 1s not particularly limited, and may be in the range of 2 to

40% by weight in 100% by weight of the topcoét raint (including
the solvent).

As described in detail hereinabove, the second concrete

20

form plywood according to the present invention is composed

of a concrete form plywood having a surface coated with:
the first film which in a preferred embodiment is madg

from the acrylic urethane resin filler coat paint containing

much extender pigment and which smoothes the plywoed surface;
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the second film which is produced by applying the
moisture curing urethane resin paint to 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 acrylic urethane resin paint that contains
the coclor pigment and which permits easy release of the form
plywood after concrete placement.

Process for manufacturing second concrete form plywood

Inthaprocessformanufacturingthesecondconcreteform
plywood according to the present invention, the
above-described paints for the films (A"}, (B’) and (C’'} are’
applied to a surface of the substrate and cured to form the
paint £ilms in the order of (substraté/paint film.(A’)/paint
film (B’)/paint film (C7)). | |

Preferred embodiments‘are presented below.

(1) Application of the filler coat paint for the first film

To fill and smooth the unevenness of the plywood surface,

the application of the filler coat paint for the first film

20

involves a conveyer for conveying the form plywood, and a thin

steel-plate knife coater that is arranged perpendicularly

(orthogonally) to the traveling direction of the plywood. 1In

general, one application using a knife coater often results

in insufficient filling of the vessels with the filler coat
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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
pef sguare meter.

(2) Application of the middle coat paint for the second film

-The application of the middle coat paint for the second

- fiim involves, for example, a roll coater and is preferably

performed 1 to 3 times using the same middle coat paint such
that 20 to 90 g 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
involves, for exampie, é roll coater and is preferably
performed 1 or 2 times using the same topcoat paint such that
20 to 90 g in total of the paint (uhcured) will be applied.per

square meter.

(4) Drying process

Room temperature drying is generally employed to dry the

20

filler coat paint for the first film, middle coat paint for
the second film and topcoat 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
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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 3 hours.

That is, the second filmmay be overcoated with the third
filmafter the second filmhas been sufficiently dried for about
3 hours or immediately after the second film has been applied
(the drying time for the second film is 0 hours) and is in an
unéured state (wetfon-wet process) .

After the third film has been formed, the coated form
plywoods must be dried for at least 5 hours before stack storage
or transportation to prevent sticking of wet paint films.

Effects of the invention

The éecond concrete form piywood is highly resistant to
cracks and can be released easily from hardened concrete.
Coating one time with the topcéat paint composition permits
the plywood to be reused 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;

20

therefore good workability and economic efficiency can be

achieved. Accordingly, the invention allows for reduction of
concrete forms used in construction site, efficient building
of a structure having a beautiful appearance, and resourée

saving.
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enables 50% or more (relative to the conventional level)

reduction of disposal cost of form plywoods that are cracked

during concrete work and are to be junked. Moreover, the use

of the concrete form plywoods of the invention provides great

effects of forest resource conservaticn 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 no way limited to those Examples.
Table 1 sets forth the composition and properties of ther

ingredients used in Examples.
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Filler coat first—film paiﬁts A to C shown in Tables 3
to 5, middle coat second-film paints A and B shown in Tables
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
fest, form-release test or the like depending on the testing
object) and JAS test were preformed as follows.

(Reuse test procedure)

A plurality of test pieces 15 cn long and 30 cm wide were
cut from each of coated test plates, and they werénbuilt into
a bottomea wooden box 15 ¢m in length, 15 cm in width and 30
cm iﬁ depth in which the coated surfaces of the test pieceé
faced inward. |

Into the wooden box was poured ready-mixed concrete
consisting_of cement, sand and gravel in a volume ratiocoof 1:3:6
(cement:sand:gravel) plus water in z volume ratio of

10/0.8-1.0 {cement+sand+gravel)/water). The concrete was

20

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-mixed 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
into 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

withwaterandwhidaispoorinstrengthbutisveryfinegrained.

The lime wash is mainly used to repair cracks in tile jointé

and mortar faces and easily attaches to the form surface when

the form is released from concrete.

(JAS test)
Tablezzbeloﬁsetsforthproceduresofpﬂanetensiletest,

repeated high and low temperature test and alkali resistance

20

test specified in Japanese Agricultural Standards on Concrete

form plywoods, “4. Board Surface Quality”.
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[Filler coat paint C]

Thereafter, the mddle coat paint Afor the second
film conprising the principal ingredients and curing

-agent shown 20 in the above table, was applied two

OT VWYY =-DTO " ~DT +PLDOM-sNIT—™

ti mes consecutively at roomtenperature using a roll
coater, so that approximtely 50 g of the paint
(uncured) was applied per square neter. The coated

rm plywoqgd w dried-at roomtenperature for 48
purs.| Thud, |al doncr etk |f or.ah pl ywogfl was prepar ed.
F-11163PCT |123] |(Testind) | THe concr&®te form pl ywood
ag testegsby-tde|fleuse (Fes? and the JAS test. The
squl tis ardeshgie|Tin Tabtesg15 and 416. 5 [Test
xanmplie 1 2] (Prepa’rat an| of concre&e form pl ywood) A
@crete f gqr m plly\wod Was|pgepared §n the same manner
5,[In Tesf [Exapdl € T-1} [except thatxthe filler coat
gist-ifilm| pafnt|A and |t hean ddl e+coat second-film
ir&_ Aoveriel applieds1P |so @hat appfoximately 90 ¢
@ofgtneﬁmgt.}a_;v\ﬁre appbi ed perg square neter.
Testi|ng) The| goNcr et e f orim pl ywogd was tested by the
euse test | and |the JAS|tese. 15 The results are shown
HFabBtesri5raRg—16r 'e‘tmExanpl%l-B] (Preparation
f [concrete 1orm pl yvvoocé Adconcrete form pl ywood was
reparjed | n t{he [sane nanBero as i ntrest Example I-1,
xgept| that| the |filler| goatPfirst-fglm 20 paint A was
epl aced vgiﬂ%l’%tre fi 1l erigeoat paint; B, which was
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pplied pEr sgyare net el @nd thatsthe middle coat
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in Tabl es 15

The results are shown

The concrete form pl ywood was tested by the reuse test
[ Test Exanple 1-6] 10 (Preparation of

and the JAS test.

and 16.

pai nt A was

as in Test Exanmple 1-4.

concrete form pl ywood) A concrete form pl ywood was

prepared in the sane manner
except that the topcoat third-filmclear
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the paint was applied per square neter.

30 g of

(Testing)

The concrete form pl ywood was tested by the
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Next, test examples will be presented to describe the

'55{316@@6ﬁ10 ~4 U) 51 r 41 43 ~-4 4-) a) U 2-1 04 ~4 W
0

invention.
In the test examples below, thoée that resulted in good

form-release properties (Test Examples I-6, I-7 and I-10)

- correspond to preferred examples of the present invention.

The other test examples are Reference Example (Test

- Example I-5) and Comparative Examples (Test Examples I-1 to

I-4, I-8 and I-9).

[Test Example I-1]

(Preparation of concrete form plywood)

n ~ 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
coater, so that approximately 50 g of the paint (uncured) was

applied per square meter. The filler coat paint A was dried

for one hour.

Thereafter, 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 48 héurs. Thus, a concrete form plywood was prepared.




10

15

20

E~ 00 m(drd (b (0xr4 CDad a4 P4 43 U 4-) 47
41 U U U Q gq, U cooolU U U U (u 00rom
0 (
1

- gpM I IBE X (D 4 04 a4 -P U 41 43 >1 (D 4J -X U M

ul 10 ~4 in

)2§ (d (Oro04-J E--PO
134 04 P4 x 5~ 41

a U ul

oOuU 41 AU Uy u 00U U wo
00 (0(dro 0 E~(dFI F-(DC4a404xU 0 O
Z5 00>1 0(0-P(04 colU U 4 -0 4-J ~s 0,1
Té%ﬂ'ﬁ_ng;Prl U a U a) 9, 0 0) 0.14 04 'ri 4 z EH

U O04r 4-4 -P4~ (0O

The concrete form plywobd was tested by the reuse test
and the JAS test.

The results are shown in Tables 15 and 16.

[Test Example I-2]
(Preparation of.concréte form plywood)

A concrete fornlplywood 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
so that approximately 90 g each of the paints were appliédgper
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 16.
[Test Exémple 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
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 90 g of the paint‘was applied per square
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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 16.

[Test Example I-4]

(Preparation of .concrete fdrm 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 so that épproximately 90 g

each 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

the sufficiently mixed principal ingredients and curing agent

. shown in the above table, was applied one time using a roll

coater so that aéproximatély 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 reuse test
and the JAS test.

The results are shown ih Tables 15‘énd 16.

[Test Example I-5]




[ Preparation of paint conposition] Filler coat
first-filmpaints A A to D (filler coat paints A to

sp3 143 wn in Tables 17 to 20, mddle coat 5
second-filmpaints A" and QEESniddle coat clear paints
A" and B') shown in Tables and 22, and topcoat
third-filmpaints A and B (topcoat paints A" and BI
) shown in Tables 23 and 24 were prepared. Crack

' ribed below. 10
(PEEhSLENGE deSLoas merk e g dlgoct bed bel ow
~ab . Crack i st test) Test pi. 1
oo A St T LSS L8 by LSRRI Bl B pannes

: test plates, and they were allowed to stand in :
~ as fprarisEaemelappdr suirerk thes &g B?pQOﬁBGP%rQﬁ'ofaltlﬁ‘éﬁlear |
in a 15 thernostatic apparatus at -2030C for 2 hours.
paikii sh pracassplavgsi mapdatdt twpadatesst eard REa T ekt
pi eces were allowed to stand at roomtenperature
5 . (Tedttidgt he tenperature of the test pieces reached
S anbi ent |level. Cracks on the surface of the test

Pi ecORk WRIHR reQUNtSE Hﬁﬁuésﬁwé{\@&dﬁ@ﬁb@dtﬂet euBBNyest
20 cracks occurred on the test piece surfaces. 4~ 0

anden A0 t_é>é't.4') ~4 04 QI p4) (00 u4dl .HO

The resulfs .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-film clear
paint A was replaced with the topcoat clear péint C, which was
'app-lied so that 30 g of the paint.was appliedrper .square meter.
15 (Testing) | -
The concrete form plywood was tested by the reuse test
and the JAS teslt. |
The results afe shown in Tables 15 and 16.
[Test Example I-7] |
20 {(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 D, which was

. applied sc 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 tesf

and the JAS‘test.

The results aredshown in Tables 15 and 16.
[Test Example I-8]
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
aé 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 meter;

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 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 g of
thé ﬁaint was applied per sduare meter..
{(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-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,l which was applied so that _90 g of the paint
was applied per square meter;

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

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 squaré meter.
(Testing)

The concrete form plywood was tested by the reuse test
and the JAS test.

The results ére shown in Tables 15 énd i6.
[Test Example I-10]
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
as in Test Example I~4; except that:

thé filler coat first-film paint A was repiacedwuith.the
filler coat paint C, which was applied so that 90 g of the paint
was applied per square meter;

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 B
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the topcoat third-film clear paiht A was replaced with
the topceoat 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 16.
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[Exanple (II) (second Concrefé form plywood) ]
{Preparation of paint compecsition]
Filler coat first-film paints A’ to D’ (filler coat
paints A’ to D7) shown in Tables 17 to 20, middle coat
-5 _,second—film.paints A’ and B’ (middle coét clear paints A’ and
B’) shown in Tables 21 and 22, and topcoat third~film baints
A’ and B’ (topcoat paints Af 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 aﬁd 15 cm wide were cut from each
of coated test plates, and they were.allowed to stand in a
thermostatic apparatus at 8013°C for 2 hours and then in a
15 thermostatic apparatus at -20+3°C for 2 hours. This process
- was repeated two times, and the test pieCeslwere alloWed to
stand at room temperature until the temperaturé of the test
pieces reached ambient level. Cracks on the.surface of the

test pieces were counted. The test was repeated until many_

20 cracks occurred on the test piece surfaces.
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O ufd~4m H() HHH4J CO-, , | ol Z3) -Hu ol
SFrﬂl 74l ~4 ~4 04 a) -Poo0>1>2V E-H F4u0
on | Ln SF-1163PCT 137, . [ Exanple I1-1]
(Preparatlon of concrete f 3thl ywood) The filler coat

paint A for the first film conprising the
sufficiently mxed principal ingredients and curing

own in the above table, was applied to a
E}é%“rﬁeetg ?lgrm pl ywood three tines every hour at room

tenperature (25 C ysing a knife oater, so that
(Prepa ot iRt é?é ‘%f%fe f%’éf r}ﬁ{ Oﬁ?ﬁcur ed) was appl | ed
per square nmeter. The filler coat paint A _was

drie
for Trre fAGLPT Q@RTIREISHT Bér fo{fh@emfdqué Edap p%?ﬁ%’rksmg
for the second film conprising the principal

the ngriedicdrhs Lo cant iorg regerstl showadients mndlgvaéng agent
table, was applied two tinmes consecutively at room

5 shéwiRereidleBotsitadla,r vhk podatied tse thatrappriodmal eiigod
50 g of the paint (uncured) was applied per square

thiBl %lmegh%ée%ﬁent dEL‘@ L3 tQﬂ%QEatA\lr@’a@ Eﬁ’bg e@siﬁ’cﬁ a2knife

ours the topcoat paint A for

third fil
kS48 R AL P10l o danis i
AR TR IR

per squar e net er.
for one- hour.

10 . Thereafter, the middle coat paint A" for the second film,
comprising the principal ingredients and curing agent shown
in the above table, was applied twb times consecutively at room
temperature using a roll cQater; so that approximately 50 g
of the paint (uncured) was applied per sdquare meter. The

15 middle coat paint A’ was dried for 2 hours.

Subsequently, the topcoét paint A’ for the third film,
comprising the principal ingredienfs and curing.agént shown
in the above table, was applied one time at room temperature
using a roll coater so tﬁat approximétely 50 g of the paint

20 was applied per square meter.

The coated form plywood was dried at room temperature
for 48 hours. Thus, a concrete form pleood was prepared.
(Testing)

The concrete form plywood was tested by the crack




The coated form pl ywood was dried at roomtenperature
for 48 hours. Thus, a concrete form pl ywood was

pr e&gr er. (Testing) The concrete form pl ywood was
SFiested by the crack SF-1163PCT 138 resistance test

and the JAS test. The result® are shown in Table 26.
[ Exanpl e 11-2] (Preparation of concrete form pl ywood)
5 A concrete form plywood was prepared in the sane

manner as in Ex le ]l-1, except that the filler
reglodta s o4 m@%e JRS ltteﬁg‘m ddl e coat second-film

paint A" and the topcoat third-filmpaint A were

r eplTaced amuly st e ef ishoen dBaf2BaPnt®-B', the niddl e

coat paint B and the topcoat paint B, 10
[Exagpectiiedly. (Testing) The concrete form plywood

was tested by the crack resistance test and the JAS

(PE&Sdrathig (5 Wdkcry @ sfawn pliywbakl)e 26. 15 [ Exanpl e
11-3] (Preparation of concrete form plywod) A :

5 Con%(%%chQEg1P&¥MW5¥&QMQ§1&%@pﬁfgﬁakedtﬁ@1§ﬂﬁ@aﬁanﬂﬁmner
_ s in anpl 1 t

a e I1-1,” except that e mddl e coat

d- fi | int, A I ] the-Ja-ddl in
s SBa R Thr & S R T P Conor 8LS Tarm by ™

was tested by the crack &esi st ange .t,est t J
B ohe TR LRSS R o & send [ Haitae

11-4] SF-1163PCT 139 (Preparation of caoncrete forEm :
thprgwobld) paint A’ were replaced with the filler coat paint

B’, the middle coat paint B’ and the topcoat paint B,
10 respectively.
(Testing)
The concrete form plywood was tested by the crack
resistance test and the JAS test. |
The results are shown in Table 26.
15 [Example II-3]
(Preparation of concrete form plywood)
A.concrefe form plywood was prepared in tﬁe same manner
. as in Example II-1, except'that the middie coat second-film
paint A" was replaced with ?he middle coat paint B'.
20 {(Testing)
The concrete form plywood was tésted by the crack
resistance test and the JAS test.

The results are shown in Table Z26.

[Example II-4]




A concrete form plywood was prepared in the sane
manner as in Exanple I1-1, except that the filler

co irst-filmpaint A was replaced with the filler
SFLo 3‘%'16111'[ nt C. 5 (Testing) The concrete form pl ywood
was tested by the crack rési%tance test and the JAS
test. The results ate shown in Table 26. [Exanple
11-5] 10 (Preparation of concrete form plywod) A

concrete form pl ywoad S prepared.in the same nmanner
- (PREPE5EdGRI *F | Qr{?r%&%“?ﬁgtmq?éﬂfi |l er coat
first-filnmpaint A, the mddle coat second-fil m paint
A dndorfeetepEont Piwiood FesnPpaPateA 1dhe FRBFJERYNeT
with the filler coat paint 15 D, the mddle coat _
as paimdan®rl @hl-1 hexoeptddtaipahatfiB ler cespdétrsrelfjilm paint
(Testing) The concrete form plywood was tested by the

L Giafkreg Bt &Y afcen tesd fand diheohAS dasigtt 0. The
results are shown in Table 26. [Conparative Exanple

5 (Tddeidg(Preparation of concrete form plywood) A
concrete form pl ywood was prepared in the sanme manner

-as in Exanple I1- e th t f. ceat f '
s i e PagRer B At Shpiey creo
t hat approxi mately 50 of the paint (uncured) was

reyiohiaee pe?ss RRg éj}ﬁathﬁS, 56RF 'm ddl e coat  second-f ilm
paint was not applied, and the topcoat third-f ilm
pai ithen ramsl thpticedhoss thatl 24P oé-mately 50 g of
the paint (uncured) was applied 5 per square neter.

[EXabgste nO)-5The concrete form pl ywood was tested by the
crack resistance test and the JAS test.

i0 (Preparation of concrete form plywood)
A concrete form plywood was prepared.in the same manner
asinExampleII—l,exceptthatthefillercoatfirst—filmpaint
A’, the middle coat second-film paint A’ and the topcoat
third-film painf Y were-replaced.with the filler coat paint
15 D/, the middle coat paint B’ and‘the topcoat paint B’;
respectively.
{(Testing)
| The concrete form plywood was tested by the crack
resistance test and the JAS test.
20 The results are shown in Table 26.
[Comparativé Examplé IT-11
(Preparation of concrete form plywood)
A concrete form plywood was prepared in the same manner

'.asinEXampleII-l,exceptthatthefillercoatfirst—fihnpaint




10

15 .

20

The results are shown in Table 26. 10 [Conparative

Exanpl e 11-21 (Preparation of concrete form plywod) A

C form pl ywood was prepared in the sane manner
SFagfﬁg%ﬁéﬁnpar ative Exanple I] Ql _except that the filler
coat paint A" and the topcjo% paint A were applied
"so that 15 approximately 90 g and approxi mately 40 ¢
respectively of the paints (uncured) were applied per

n SRs i DT rerePrae e Entd ot ny BRdfadifgtpsa
20 The results are shown in Table 26. [Oonpnzs{“%.i;ves)a%\nt

wa ERRRPL @IS 3 $ TP PF @ BRITAY oAN B B 6P Rt F6EM

~concrete form pl ywood was prepared in the same manner
waasotreGohiped athg shExtepteat thi rdetddpoaint Af as ppPeét-ed
coat SF-1163PCT 141 first-filmpaint Ar was repl aced
soWHdt therbikihetetgato paioft thBlpaimhi cmovasedpplasedppdied -
that approximately 90 g of the paint (uncured) was

pedPPlihfde PREtSAUare nmeter, and that the topcoat
third-filmpaint At was replaced with the topcoat

' ', S which was applied so that approxi mately
(ng{gﬁ%‘? the paint (uncured) was applied per square

nmetey.. (TeStinﬁ%)e The concrete formnpl d
by the® THEK S Sﬁcg%@@gwoeos i ti%sgceﬁg%%tdeﬁg?é é1I(e)a'5(£[lﬁe
results are shown in Table 26. [Conparative Exanple
regyshaneerbpar A%SEY Honcr@ile: f or m pl ywood) A
concrete form pl ywood was prepared in the sane manner
as i Th&Exaaplled lark séxoeaptin Habihe?§+ | |1 er coat
~ first-filnpaint 15 A' was applied and dri ed,
[Compaeaties Ehenplopcoat2t hird-film
(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
paint A’ and the topcoat paint A’ were applied so that
approximately 90 g and approximately 40 g respectively of the

paints (uncured) were applied per square meter.

'(Testing)

The concrete form plywood was tested by the crack
resistance test and the JAS test.

The results afe shown in Table .26.
[Comparative Example II-3]

(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
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paint A" was applied and dried, and subsequently the
m ddl e coat second-film paint A" was applied.
(Testing) The concrete form plywood was tested by the
SF_ér]a%?&go resi stance test and the JAS test. The
results are shown in Table Y8 [Conparative Exanple
11-51 (Preparation of concrete form plywood) A
concrete form plywood was prepared in the sane manner

. SF-1163PCT ,142 as in_Conparatiy anplLe.]1-1, except
£infait i W BFAPLeR cBaS RPN ECeR Wﬁflbgﬁﬁ? 113%15, ?%%f&%l&t
with the filler coat paint C, which was applied so .
B’ t héti chppe o dnmel 63§ 0 thadt apREOpaRAEeLlY (IRt & od) thgspalint

appl i ed per square neter, and that the topcoat 5
(utduret)f ivbe papbi eA' panss qpté ek ot had dpprokhestergoat
90 g of the paint (uncured) was applied per square

- thimi-efiin Feshicng) whke repneietiewf enmptynopdonasph st edl’,

y the crack resistance test and the JAS test. 10 The

b
wh & g,&lats(s 5?%%1%‘&9% i} kbl 8 26e i mALEARPBRY W Bt

paration of concrete formplywod) A

concrete formnpl.y d in the sane manner
(o Fiase e B S MRl ot S The 111 e
- coat 15 first-filmpaint A was replaced wth the
(T§5%3F) coat paint DI, which was applied so that
approximately 90 g of the paint uncur ed) was appl i ed
per Bguaoacreter foamd pfatoach@asopesaed O s 9rack
paint A" was replaced with the topcoat paint B'. _
redfesdnay))ted Hiel donerBA® ey pl ywood was tested by
the crack resistance test and the JAS test. The

resules rae1$R0Wrd thball er@able 26.
[Comparative Example II-4]
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner

'asinExampleII—l,exceptthatthefillercoatfirst—filmpaint

A’ was applied and dried, thereafter the topcoat third-film
paint A’ was applied and dried, and subsequently fhe:middle
coat second-film paint Af was applied. | |
(Testing)

The concreté form plywood was tgsted by the crack
resistance test and the JAS test.

The results are shown in Table 26.
[Comparative Example II-5]
(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
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4) 43 43 43 43 -P rl 91, rrl r -H-rA-1-14J ~P
4-J -P-P~p (d 0000O0OuU Q 01 04 41 43 43 4-)

-R %9 E~ Eo~ PO PO Eo~ g, r r r, r, I rA10

SF~1163 = e
ri>ET(cs (0 ro (0 Fz~ 5D4.Q- 04 01 41 ~P 4-J 4-3

4-) -P 43 4~ 4-J 4-) 000 0 2)) zuuOuu P-4

Q- Q- P~-04 Q 4 $D4A Q-000r 00 4-J 43 4) 43 4~

ppHPE- 411 (bmmmmm- -1 (IS000O0O0O0 04

Uuuuu0.4-1_4J 4- -) - 0,12 - ~ T, '
as g sinidgted i¥e miamfn 2, i BeSot(ehat fng ey o

10 -0 FA -l -1 - (- N - -)s
fipﬁpjiiléfp@iyt4§f H@sé%e@éa%g&?@itﬁftgec?i?fér>%8%élQalnt
C’, which was applied so that approximately 90 g of the paint

(uncured) was applied per squaré meter, and that the topcoat

third-film paint A’ was applied so that approximately 90 g of

" the paint (uncured) was applied per square meter.

{(Testing)

The concrete form plywood was tested by the crack
resistance test and the JAS test.

The results are éhown in Table 26.

[Comparative Example II-6]

(Preparation of concrete form plywood)

A concrete form plywood was prepared in the same manner
as in Comparative Example II-1, éxcept'that the fillerx coat
first-film paint A’ was replaced with the filler coat paint
D’, which was applied so that approximately 20 g of the paint
(uncured} was applied per sdguare meter, énd that the topcoat
third-film paint A’ was replaced with the fopcoat palnt B'.
(Testing)

The concrete form plywood was tested by the crack
resistance test and the JAS test.

The results are shown in Table 26.
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INDUSTRIAL APPLICABILITY

The concrete form plywood according to the present -

Jinvention is excellent in water repellency, slip properties,

mar resistance, crack resistance and the like, has a coated

surface excellent in ply adhesion, and possesses far improved

releasability-from hardened concrete than achieved by the

conventional plywoods. The concrete form plywood can ke

‘reused greatly increased times without recoating in building

concrete structures such as condominiums, buildings and
bridges. The invention enables reduction of costs of

construction and industrial waste disposal.
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WO U -4 U U 410 Www(l)(L) z3n a) 1-1 4J --i

r-~uv r-4r-1, Uy UUuuu ~4 (0>1>1>1>1 47 -P

4 4) U U U U CCA~-T ~-DmCDcqa) r, 4-1 1| u
SFZﬁl%’Pg“ﬂ u 4J u U)E~U)o ul) zZD) ~4 ro S P)4 4] H 14

CY) U r-1 Q 41 (d -Pu 4-347U) ~4 -P 43 (d 04 U O

r<4 --1 (1) (1) z U P4 ~4 SF-1163PCT 146 | NDUSTRI AL

APPLI CABI LI TY The concrete form pl ywood according to

the present inventjon j cellent_ in water
repellency, slip Mrlﬁse@hﬁﬁﬁ i%si stance, crack

resi stance and the |i ke, has a coated

1. A curing acrylic resin topcoat paint composition

for concrete form plywood, comprising a curing

hydroxyl-containing acrylic resin (i), a polysiloxane

compound (v), and an isocyanate curing agent (iii).

2, The topcoat paint composition according to claim

1, further comprising an anti-foaming agent {(xii).

3. . The topcoat paint composition according to claim

1 or 2, further comprising a leveling agent (xiii).

4, ThetopcoatpaintcompositionaccordihgixJanyone

of claims 1 to 3, wherein the composition contains the

polysiloxane compound (v) in an amount of 1 to 100 parts by
‘weight per 100 parts by weight of the curing

" hydroxyl-containing acrylic resin (i) (nonvolafile content).

5. A concrete form plywood comprisging a substrate and
paint films (&), (B) and (C) provided in the order of

(substrate/paint film (A)/paint film (B)/paint film (C}),

wherein:

the paint film (&) is a filler coat paint film formed
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| hy@pe ¥Ry~ oMy BIR -2 bt i FgSakr §

5 surface excellent in ply adhesion, and possesses far
inproved releasability from hardened concrete than
SF@f?%gg F by the conventional plywoods. The concrete
form pl'ywod can be reused geatly i ncreased tines
wi t hout recoating in buildi%% concrete structures
- such as condom ni uns, buildings and 10 bridges. The
i nvention enables reduction of costs of construction
and industrial .waste disposal..  SF-1 A T
£ Gl R FED RSACE Y ACUTT Y RURY I SRR T COBE A 54 A
conposition for concrete form pl ywood, . conpri si a
{I'c FaLFhop yarhdndre
pol ysi | oxane cornpound (v), and an isocyanate curing. .
(imgeht t&le) (iD-bTheandpeoatspavaratenpesipfopgent (11i);
according to claim 1, further conprising an :
ant i tioading dgent (BXiiy. adOmBddThecdapquaminipafinte formed
conmposition according to claim 1 or 2, further
fr&RPELBING aR rhev el + ek RaetpdoXitiion tHat Higndopeaah curing
pai nt conposition according to any one 15 of clains 1
W ' LtiQn: contai Nt lor
hy%%?gglm@&ﬁfé{hf o%%g?%?/(; Fopigont pi NgrtNgast one colo

I'l oxane co In an anount of 1 to 100

. part y_ ., wei.ght per._100 ts by weight of I Ng:
oL B S 1) GO nG a0 YT T bl (T {Borkvor St Th Siride

~content) 20 5. A concrete form pl ywood coq?risbﬂggq 4
ang Btk LA FEIchET (4 TRCYHIECY BHRE (IR ovt e 20

in the order of (substrate/paint film(A)/paint_ film

( B) /= maifit] Fi.L0) J¢) wher dopcopfecpapnt PRI Fijm ogred

filler coat paint filmfornmed SF-1163PCT 148 froma

fremr i nguatty |4 ylesi recarpositpari tiat Ohprilses epmprises
curing hydroxyl-containing acrylic resin (i), calcium

a AR BRY8roxyl-containing acrylic resin (i), a polysiloxane

compound (v) and an isocyanate curing agent (iii), or amoisture
curing urethane resin composition (C2) that comprises a
moisture curing urethane resin {(vi), a polysiloxane compound

(v), a moisture absorbent (vii) and a curing catalys{: (viid}.

G. The conérete form plywood according to claim 5,
wherein the filler coat paint film (A) is formed from the curing
acrylic resin composition that further comprises a vinyl resin
(ix) .

7. The concrete form plywood according to claim 5 or
6, wherein the filler coat paint fiim (A) is formed from the
curing acrylic resin composition that further cpmprises yellow

iron oxide (iv-a}.
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(ii-a) , talc (ii-b) , and an isocyanate curing agent
(iii) the paint film(B) is an mddle coat paint film
SFI 5 froma curing acrylic resin conposition that
iSes a curing hydroxyl-containing acrylic resin
(|), at | east one col or pﬂéﬁ%nt (iv) selected from
yellow iron oxide, titanium oxide and carbon bl ack,
and an isocyanate curing agent (iii) ; and the paint
film(C is a topcoat clear paint filmformed 10 from
a curing acrylic resin conposition (C) that conprises
a curing hydroxyl -containing acrylic resin (i) a
pO|¢%I|OX§%@ cebFpdhadt ¢ Rdndroat i éﬂéﬁ%tEU??ﬁdﬂ“BOf
agent (iii) .or a noisture curing urethane resin
clazionposte |70nwb€2¢1nh1a‘a1e donprarsesad babistiiden dis i hy formed
urethane resin (vi) , a polysiloxane conpound is (v) ,
frém MHS talle rap s benic (véd n anthpsosiitioy thadl §stther
(viii) 6. The concrete form plywod according to
co@ﬂéaé,a MISI S g e a&_ﬁ;éﬁ@rf €pat paint film(A) is
formed fromthe curing “acrylic resin conposition that
further conprises a vinyl resin 20, (ix).:7. The
concrete forn1p|ymood according to claim5 or 6,
whereln the filler ai [ f orne
the 2-curi HPE aE?]S}F'F‘E ]é?ﬁn g‘r}’ﬁq@ﬁ{na%lgotrléflq Elgt%ey e of
conprises yellow, iron oxide (iv-a).,6K SF-1163P
clginghetedncraeseibr b pIided seabrih Myt i dhyi? nJeS ofromed
clains 5 to 7, wherein the filler coat paint film(A)
from flor meding mnyﬂelccmewgn acmyp gl ke nthohpbsrtheh
that further 5 conprises a thixotropic agent (x). 9.
corfel Soncaretan tf pFde ot yiog dagecor (khpg. t o any one of
claims 5 to 8, wherein the filler coat paint film(A)
is formed fromthe curing acrylic resin conposition
that further 10 conprises an anti-settling agent (xi).

e C?H‘ér&‘& £8EE‘ P(B%MW a@d%g:ciﬁuf% ang &fle of

ola ms 5 t wherein t ddl e coat paint film(
clallfms % Erecb wherein the middle coat paint film (B) is formed

from the curing acrylic resin composition that further

comprises an anti-settling agent. (xi).

11. The concrete form plywood according to any one of
claims 5 to 10, wherein the middle coat paint £film (B) is formed
from the curing acrylic resin composition that further

comprises an anti-foaming agent (xii).

12, The concrete form plywood according to any one of

~ claims 5 to 11, wherein the topcoat clear paint film {C) is

formed from the curing acrylic resin composition (Cl) or the
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fromthe curing'acrylic resin conpositioh that further

15 conprises an anti-settling agent (xi). 11. The

C form pl ywood according to any one of clains
SF%ﬁE%ﬁ%%f wherein the mddle coat paint film(B) is

formed fromthe curing acﬁﬁq C resin conposition that

further 20 conprises an anti-foam ng agent (xii). 12.

The concrete form pl ywood according to any one of
~clains 5 to 11 erein the topcoat, cl ear~paint, .fi
o CUrdRe TP RO AP ENEe S U S e YT Lo e h et fufcher

conposition (Cl) or the SF-1163PCT 150 noisture
COMPILSRF WetHbne Fe e GBS t 1% (C2) that further

conprises an anti-foam ng agent (xii). 13. The

concrete form pl ywood according to any one of 5

clains 5 to 12, wherein the topcoat clear paint film

(O -1izs f oneedofitoet & hito i Ingrcaet ylcico rdgsignto any one of

conmposition (A) or the noisture curing urethane
cld&8 & GYmas! twrﬂgkegi@)thteh%bgddfatth%’lea&mﬁ&rﬂr&eii&m (C) is

l eveling agent (xiii). 10 14. The concrete form

agear di 0 e-0f i n Gt PBs P 160 1&1) or the

fo%qé/edrl\gﬁ:(n%n} ¢ g'&l@gn{; aéP%](%F) ?o%nt% P&s (?C )

he “conposition e topcoat clear

paint film(C contains the polysiloxane u
nofstke SHIM SForTegeI 060 b PO By het gt Gt 00 echer
by wei ght _of the curing hydroxyl-containing acrylic
copagiise iy evehihd AT elFohtlent ). 15. A process for
manuf acturing the concrete form plywod of any one of
clains 5 to 14, which process conprises formng the
paint films (A, (B) and (C) on a surface of a 20 -
subgtsr.at e The theceoederfofm (Eubsiadte/gpaidind ithnaip)one of
/paint film (B)/paint film(C). 16. A concrete form
clPinavepd canpriyskraia sHBESEsAbSs abfonpainl fot nend Agpcoat
- (BlI') and (C) provided in the order of SF-1163PCT 151

clear paint film (C) contains the polysiloxane compound (v)

| 'in an amount of 1 to 100 parts by weight per 100 parts by weight

- of the curing hydroxyl—cdntaini_ng acrylic resin (i)

(nonvolatile content).

15. A process for manufacturing the concrete form
plywood of any one of claims 5 to 14, which process comprises
forming the paint films (A&), (B) and (C) on a surface of a
substrate in the order of (substrate/paint £ilm {(A)/paint film

(B) /paint film (C}).

16. A concrete form plywood comprising a substrate and

paint films (A’}, (B’) and (C') provided in the order of
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(substrate/paint film (A ) /paint film (Bl ) /paint "
film(C wherein: the paint film(A) is a filler
C knt film (A1) formed froma solvent type
SFEﬁf %gégcryllc resin conp03|t|on 5 (a'l) that
conprises a curing hydroxyl %ontalnlng acrylic resin
(i), an isocyanate curing agent (iii) and at |east one
ext ender pi gnent (ii) sel ected from cal ci um car bonat e,
clay.and._. m,sul f.ate,_ .qr Il er_coat . pajnt
PP F R TR R i (o B Beusded Tl cpapmE F1IRAE)
conp03|t|on (a'2) that 10 conprises at | east one
whegeshter pignent (ii) selected from cal cium
carbonate, talc, clay and bariumsulfate; the paint
fil mi{dB'payints fegri. i [ddle icoat Ipaler fgdan fnﬁriméd fiimoma 1)
noi sture curing urethane resin conposition that

- fo£ASRIF668 & SWIEdnt e valy ing iHetdhane restas (vigomposition

curing 15 catalyst (viii) and a noi sture absorbent

a(Y{'%ha@ngoﬁgﬁlgééné éﬁfﬂh&chyﬁrb§y§ L8REQRhiRal Rlerylic
m f or med rom a Curlng acry IC resin ConpOS|t|On

reébﬁt on@&&% é}éﬁgy n%urq%%r%éékt QQFH? Qh?gaeci¥559 one

ocyanate cu

Iea t one color sel ected. from
SXERIURT BreTRY i (o 58 ss(t E%éﬁpﬁleca ﬁéu%n%a%%?%ﬁef tdle,
bl ack. 17. The concrete form pl ywood accordi ng
clay arpd 182 riwkes el Fathe 9T | ﬁe?légaf parht Pf—‘ilP‘n'w (fAl)m (& 2)
formed fromthe SF-1163PCT 152 solvent type curing
fommeg| fromesnnagoaposi ¢mohs{anl Fosposhéioaquedds that
enmul sion conposition (a'2) that further conprises at
cohBBstc ONEL COLASt phigeesttéhdprsplignead fham sellanitwm from
oxi de, vyellow iron oxide, cyanine blue and carbon

_ cap£§ﬁ% cRrb8nadbe €Q0&) etea{,OLANPLYYWOOR 8GLEREENg tO

claim16 or 17, wherein the filler coat pai nt film

(A Be 153 HQr n8q gfq )igﬁaarg'?dl\bw o bYRE BUELRIraekYEbEmed

resin c np03|t|on

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
a'curing acrylic resin composition that comprises a curing
hydroxyl-containing acrylic resin (i), an isocyanate curing
agent (iii) and at least one color pigment (iv) selected from
titanium oxide, yellow iron oxide, cyanine blue and carbon

black.

17. The céncrete form plyWood according to claim 16,

wherein the fillér coat paint film (A") is formed from the
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further conprises a vinyl resin (ix). 10 19. The
concrete form pl ywood according to any one of clains
SF ﬁ , Wherein the filler coat paint film(AIl) is
for romthe solvent type curing acrylic resin
conposition (a'l) that furt®er conprises a
t hi xotropi c agent (x). 15 20. The concrete form
pl ywood according to any one of clains 16 to 19,
wherein the filler co aint, fi
S0PV { RS GT RS 1 ey Lt KOS 4r GPIRO BEHRBC SAnga Brofie
(a'"l) that further conprises an anti-settling agent
aqpys erpglpipn TREPSSHciare (Béem Eh%o%lélr*é]a%r%?%f%%es at
claim1l6 or 17, wherein the filler coat paint film
leﬁ@tZ@nescéImrmmh@m@nt {hve) agadeusednfitemonitenposi préne.
(a'2) that further conprises at |east one resin
ye BEbRCL £6h s o1A@N @psylhé BBEENand ¥bnAybnSE14EG3PCT 153
acetate resin, an epoxy resin and a urethane resin.
22. The concrete form pl ywood according to claiml16,
17 or 21, wherein the filler coat paint film(A12) is
For Tfhr o@otn%%e%%uef%lﬁn tf‘do %Ol{b (@2 16

that urt her conprises ‘an | Anat 6 curing

1), 23. The concrete rm r.di.n
&n yper@pgl e ]ﬂ%ljt]t??foa%hgﬁgpﬁmfhg“ ?ﬁ%ggH 1go£?r163| njtrom
film(B) is 10 formed fromthe noisture curing ,
therea Heeret rtedien CEGAPEs REFTA LChEE S IRUFPINRP S EbABP| g%sl y that
| evel ing agent (xiii). 24. The concrete form pl ywood
fuacker déowpt Dsanya onenpl rebannd1%6-to 23, wherein the
m ddl e coat paint film(Bl) is 15 forned
fromt henoi sture curingurethane resin conposition that
further conprises an anti-foamng agent (xii). 25. The

concfgt e fefdMeBhyweed 2scargl Peobe Aoen®fto ehngl BRe of
16 to 24, wherein the topcoat paint film(C ) is

clgfﬁMG to 18, wherein the filler coat paint film (A’1) is

formed from the solvent type curing acrylic resin composition

(a’1}) that further comprises a thixotropic agent (x).

20. The concrete form plywood according to any one of

‘claims 16 to 19, wherein the filler coat paint film (A'1) is

formed from the solvent type curing acrylic resin composition

(a’l) that further comprises an anti-settling agent (xi).

21. The concrete form plywood according to claim 16
or 17, wherein the filler coat paint film (A’2) is formed from

the agueous emulsion composition (a’2) that further comprises

at least one resin selected from an acrylic resin, a vinyl -
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15

20

20 fromthe curing acrylic resin conposition that
further conprises an anti-settling agent (xi). 26. The
C e form pl ywood according to any one of «clains
SF_llglrkgg 5, wherein the topcoat_ paint film(C ) is
formed SF-1163PCT 154 fromthe curing acrylic resin
conposition that further conprises a |eveling agent
(xiii). 27. The concrete form pl ywood according to any
one of 5 clainms 16 to 26, wherein thet&t o(%)cggéirpai nt
acqtqhf (91 rs ForFRHY frTT HEC Ut i Wy BeP YT it T esin
conposition that further conprises an anti-foam ng
agent (xii). 28. A process for manufacturing the
concrete form 10 plywood of any one of clainms 16 to
27, 28hi chTheocessrebrpfosesel Ferad recedved pag o fdlaig 16,
(A), (Bl') and (C) on a surface of ~a substrate in
17 the par deneeb iqsubst Fal eépaboit fpd € Aidm/ @eint i iflonmed
(B')/paint film(C)).

from the aqueous emulsion composition (a’2) that further

comprises an isocyanate curing agent (iii).

23. The concrete form plywood according to any one of
claims 16 to 22, wherein the middle coat paint film (B’) is
formed from the moisture curing urethane resin composition that

further comprises a leveling agent (xiii).

24, The concrete form plywood according to any one of '

~claims 16 to 23, wherein the middle coat paint Ffilm (B’) is

formed from the moisture curing urethane resin composition that

further comprises an anti-foaming agent (xii).

25. The concrete form plywood according to any one of
claims 16 to 24, wherein the topcoat paint £ilm (C’) is formed.
from the curing acrylic resin composition that further

comprises an anti-settling agent {xi).

26. The concrete form plywood according to any one of

claims 16 to 25, wherein the topcoat paint film (C') is formed
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SF-1163PCT
- 154

from the curing acrylic resin composition that further

comprises a leveling agent (xiii).

27. The concrete fofm.plywood according to any one of
claims 16 to 26, wherein the topcoat paint £ilm (C’) is formed
from the curing acrylic resin composition that further

comprises an anti-foaming agent (xii).

28. A process for manufacturing the concrete form
plywood of any one of claims 16 to 27, Which.procéss comprises
forming tﬂe.paint films (A'), (B’) and (C’) on a surface of
a substrate in the order of (substrate/paint film.(Af)/paint_

film (B")/paint film (C')).




