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3 February 2006 F-P05105SK(SG SPECI FI CATI ON

MULTI - COLOURED PAI NT COVPCSI TI ON, AND NMETHOD cgpruary 2006
FORM NG A PATTERN FACE Techni cal Field The present
invention relates to a new water-in-water tyRfsip5sK(sa)
nmul-ti-col oured paint conpasition. Background of the

Art. Htherto, paints which are generally' called flat
pai nts have been frequently used at the tinme of
painting interior or exterior faces of bui | di ngs, such
;as. wall faces, cellspgxuaucagnqns Typi cal exanpl es

of . the flat paints aregpalnts prescribed.in JI'S
KsﬁwLTéﬁthﬂﬁEﬁeEMN nGOMBESITION, ANDLMETHOR FOR

oy APATIBAN KARA T LoV opLors DY vsing plarents

obtainned by the flat paint is a'single color, and. a
. pattern wherein plural colors.. are present tc_) be.

“Techinieal Foelthot be shown by a. si ngl e painting

operatl on. On the other hand, various paint,
conbB&i Present inventign relages §ﬁcﬁvn@waﬁer@a~mteu type

ing operation are suggest ed.
mu!ﬁ%h%@r%%g%zﬁ%@%g%%&@% B on of such a pai-nt was
started froma patent issued to P. Busch. A typical

exanpl e thereof is an. oil-in-water type

E .Backgmundmbthemtm nt made practicable by'J. C. Zola

: : Paten ﬁ 1904- and Jﬁpanese Pat ent  No'
23 er QSPPHEF%QY L age gengrally salled tat paints have

B e T

of buildéngs) Yathpe wall )‘a@edyaéﬁl (gs 2ht doss. ( fodye) .
iiir) an. oil-in-o0il type (0/0 type), - and .a

. éxanmleﬁs oftheaflat paigdsawe painks) pra‘smxbedrxpl éIS Iﬁﬁﬁ

ot RSk RO LR BSRA Sl Rr g SEEE
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Howeverpthe aslpe! obeiinedrbyithieflat paiat a6 biﬁ‘gl%gcolor, and a

functional -group into an aqueous type dispersive

pattggaiwherein pharal eelorsare present to be mixed cannot be

e shown by a smgle pamtmg operation

20

On the other hand, various paint composztions which can

i.show a multl-coloured pattern by a smgle pamtmg operat:on are
Suggested An 1dea about the eomp051t10n of such a paint was
_‘ .st—arted from a. patent issued to P. Busch A typleal example thereof

isan. ocil-in-water type mult:—coloured pamt made practlcable by J. C.

o Zola as U¢S Patent No. 2591904 and Japanese Patent No. 231698.

25

30

"Thereafter, home and forelgn paint engmeers have been developmg _
_various multi-coloured paints. These can be classified to i) an

- o:l-m-water type (O/W type), 11) a water-m—oﬂ type (W/ O type), 111) an
5 oﬂ-m-exl type (O/O type), and iv) a water—m—water type (W/W type)

For example, Japan Patent La1d-0pen Applzcatmn (J P—A) No.

| He19 302281 descnbes a multl-coloured pamt compnsmg

1



.- 'use( 95? W?IYGPSS %a@%ﬂm f odor scri bed
an GRHCUTs G At iicibe HERFLGLRRY fle IRCorRBHIAREA S0

‘crowslifking- d’&ih%ﬂe\ﬂﬁli@h‘éh* ‘H%@@r{f_ﬁhét pdintadditirbed in

crosslinking conponent therein. However, the |nt
described in this publicationis an 0|I-|n W£? 6@06
mul'ti-col oured paint conprising an organi.c- solvent
in the enanel -dispersed particles. Thus, whemdigsk (sG)
paint is dried, an odor of the sol vent i s gener at ed. .
The enanel-dispersed particles in the publication have
a. high hardness, and a substantially spherical,
t hree-di mensi onal shape. - 10 It is therefore difficult
enamel-disperdddpastidlesobtdingal by dispersing enamel yielded by

water-in-water nulti-col oured pai nts V\herel n aqueous_ .
SSEI opﬂ;,group into

descri béd i n Japan Patent 2651533 he paint in- this

 thip pililication-issan aibinwatemtype myltiadlpuget pm'lntr ed

arji,cl es nade ro sodi um _al gi nate, _pol yvi
cox:E I { poly

PriniBg an organic ge %ﬁ-ﬂf i sheos mlr@sage@e@r%@wles —

T o AT BSOS 05 R s
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‘algipate, pohyvinsd alcphol of the likg amde

- Thcaaﬁampﬂisplﬂlseﬂ patticieanid the Publication Have V£ highn

the paint. in the - publication; the hollow particles

hardaess| pgida gwtstenm@lsp spperical, tthgeefdmensmadcshape

o e Ehhie b BESATR Bd hodl ai

10

vvat fh %&gw&ﬂk%gszs%ﬁqgg t'sswﬁePo s ggeous type

descri I n Pat ent Wever

partivlés areslidpesséddd dm aghicousibypé ahediuai, e problem of
encapsul-ated partjcles, and a liquid aqueous-type
genegation ofodercagsiaseriked abewe, saintlm ﬂ%tsgelydmpmged An

T e e .
desbfib&lin hﬁgﬂﬁrlbéﬁﬁtaﬂssl%% r C’l‘h‘%})ﬁi‘itriﬁ s%ul?ﬁé‘ﬁﬂon is

painting 30 iIs perforned, prob e such t col or

" a paimtesomiprisinghsedly gel toldresl pﬁrﬁeh!w madé(l'ﬁﬁm’raddxum _

.(bjects_thereof are to rovi de. gr acti cal

oblavh pagkicles masésas

Berieadma P rIBy e eti

. 'publﬁﬁtﬁﬂi is Adeld, ¥ rORitBEd1yOfiat Bindd SBYSHED PAihe ﬂl‘i’n can be

20
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provi de a wat er-in-water In I'i ght of sucCh problens,

.formed. pibswever imethegaintsitbthe pulkdieation, iﬂmuheﬂow n

int -in the publication, the_ inside of"

t h
-particfeé) ave llght scattering property; therefore, formed pamt

' ﬁlms become offawhlte so that the finished surfaces lack v1v1dness

N Another example of the water-m-water multl-coloured paintis -

‘a paint descnbed in Patent 2525197,

However, colored partxcles described in this pubhcatmn are

encapsulated particles, and a liquid aqueous-type paint is.

__(_encapsulated in the particles. For this reason, the capsules break

:"dépende'ntly on painting conditions ,sb that a desired pat—fe-rn may -

not be formed.. Ii; pafticu—lar, when roller p_ainting or brush painting

: is performed, ﬁfobléms such that a color oozes out from the particles

] .



capsules is liquid; therefore, there also ari a
problemthat forned patterns vary easily in:fﬁéxumyzooe
accordance with the tenperature and . painting

- pressure when the paint i's applied. "Disclgs
| nvention type multi~col oured pai nt which gagbgleéSkng
possi ble to forma mat paint filmexcellent in:
fl atness,’' snoot hness and vividness. 15 A second
obj ect of this invention is to provide a

are Gy bATNE ! Ih ¥AR Puldt ik Qh@%ﬁﬂlnﬁﬁtﬂn VWheCthdTREEST the

it possible to forma certain flat and $noot hness,

i ':‘ capsules tschk[wd;jtheu‘eibres there ladsg edtisesen prbblemrﬂhatgformed .

as. a pai nting too and 20 paintin

dit
3 -"Pat'(::é)"g}?lpgé‘%%ﬁgﬁir’é‘ afgAsdance ‘F*Fl %EF%?e’@ft“Fﬁlaél o
hod which: k .
RS, el IR D

filmface by roller painting or brush' painting. In
order to solve these objects, the.present. inventor

. _Dismuwe@fth:ageweptimesu gated. 25 As a result, it has

sol ved

oy T HEHEof gheh pranfetat é%fpr%%#p?ép%%ﬂﬁfﬁe% has hgen

| 'ma&é.a”égzét%%tthd}%'o'ﬁar‘é‘%gﬂéb _ rﬁﬂi:‘ﬁ:%‘l' %ra{t%i' 2 -ﬁg?efi"_@%pe:
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ext en pi gment  havi ract Ive

 multbcbldurdd paint which seakes 4t Ijﬂ:ssmlet ttﬂfoi:hea iﬁﬂ dilm

- '0obj ect can be 30 sol ved by adopti ng, as the f
exceléf:et dn fatneny and amoothness; and apainting mshmoe
F1P051058K( SG .. product made from an aqueous- resin
7 a color pi grrent (b); water (c) and a reactive

CONRat dBfectBfthizthvéiRtbn & t8DrBYERE ARafér-in-water -

water. That” is, this itnvention has“the toll owng

'fype: Imulshi-tcmlbutedspam:t whichtmeukes- itopessiblepto form a mat

multi-col oured ,paint conposition, characterized in

| paint filmaexcellent éﬁeﬂktmﬁ%fsmoathwsgr%d yévidness.cl es

o ERRAL BRIk e Bls SERRRPRLF I SRURRRIPL o' "0 o

‘ ﬁatéﬁiﬁ&ﬁéte&etyﬁéi ffulti-dolburedlpdint %hléhVﬁ?.ﬁes' it-pedsible to

type mul ti-col oured paint conposn tion

form lsacertadéni fatiaind snmtaﬂmmsmumecmm'd)wmeh isol or ed
' rticl di tt t {
unclapgReven if plg.glagialéggr fifions uchas L%%?B"E‘Lfg” tegi" 2

| painting temperature are changed.

A thlrd object of this invention : is to prowde a pamtmg

B method whwh makes it possible to form a colorful, ﬂat and smooth o

25

- pamt film face by roIler painting or brush’ pamtmg

. In order to solve these ob_]ects, the present mventor has been :

' eagerly mvest1gated

Asa result, it has been found out that the first ob_]ect can be -

solved by dlspersmg flat colored gel particles into a mat transparent' _

o pamt comprxsmg an aqueous resin and an extender plgment havmg a .

RS refract:ve index of 1.4 to 1.7.

30

It also has been found out that the second object can be

'solved by adoptmg, as the ﬂat colored gel part:cles, a gelatm:zed

3




and an extender i gnment having a refractive i X
1.4 to 1.7, and ?hg flat col ored gel partlc|é£H§Fgmy2006
made of a gelatinized product Made froman aqueous .
resin (a), a color pignent (b), water (c)

‘reactive conmpound (d) -which can react in tﬁg%%ﬁggéﬁgeSG)

. of water. 3. . A-water-in'-water type nulti-col oured

_‘paint conposition, <characterized .in that at |east
one kind of flat colored gel particles is dispersed in

protiutt maidR Bl Al agrédlis $88TH [H) A:A8r M gl R I(rl])zs'bv'&ter (c)

10

and- an. extender pignment having a refrac ex of

"anq aseastive compoand: (&) which cahoresabtgial the presehes of

particles gelatinized by m xing a water-based .

',wa%efrnt conpri si ng an aqueous resin (a), a color pignent

(D) 78t 2 4hlis &ﬁ*ren‘ﬂ&ﬁ‘ has' @i’é:rfo%ﬁwﬂgwto&‘e@stm ch

can react 'In the presence o

- 1. vat & wiaterdhewateptypehul€iotslovad dpiiit sompvEitio).

characterized in that at |east one kind of fl at

chaggriprigeddn that atleast onedrapbof flat ¢oioaedrgeis;mrtmles s
disPEietd f dhlay, ?%n%vgg HE PHint e RPIIEAR AaRpus resin

andPiA Bsete ndSFIFighh t er ?ihﬁﬁge%‘réﬁ%%ﬁ% iAdexDbf P Pto 1. YO

- pignent (b), reactive conpoun

2. (d) Avdvatét-fm-amteraty ¢ mtltd-quleased paintves@iposition,

February 2006 F-PO5105SK (SG) 5. A water-in-water type
chagapterizéd durthatoat Irastoane Jindoof flagioalared rge,i_lezant:ples is

s} el LSBR SabRPARE b lochfh PSRt i o

- andamemenuesw Pt WaRihkal réfhetRe BRdePoir!l 415127 eand

15

5 particles geI atini zed By m xi ng a.water-based pai nt
conthe flatealored ged particles are)madecsf @ gelptinized prbjiuct

maded b olSlosth e b5 SR (o S o
ondt98 iy le BBl U EREE L profb AT,

8. aquacvstdreRi-wdter Hypd avilts-cdl6aR6d 'ﬁéﬁnﬁ:l&ﬁhb%i’imn,

‘group, and the (d) “conponent is a reactive conpound
Oha{‘an-ell')zwdl inthasrat Mat cme kindeof flat @,o)onenhgmﬁqmrtmies is

resence gf wat e The wat er- | n-wat er

disnetpeRIBoR GOt TRAFRRT SR ALRT CORDTIBNE At ARG BEcTesip

. 'and‘mﬁeﬂi:elgdef 9z§mex¥%“ﬁ5%hﬂgm€‘eé§$t&8%%‘§%f 134%0 1.7, and'

20
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the ﬂat colored gel particles are

partmles gelatrmzed by mxxmg a water-based paint

. comprlsmg an aqueous resin (a), a color plgment (b} and water (o)
. witha reactive compound (d) which can react in the presence of
'water | _ ' i
"4-._ A water-in-water type multl-coloured paint compositien,
_charactenzed in that at least one kind of ﬂat colored gel partleles is

, drspersed ina transparent pamt oomprzsmg an aqueous resm, and

the ﬂat colored gel particles are made ofa gelatuuzed product
made from an aqueous resin (a); a color pigment (b), water (c), and a'

reaotwe compound (d) which can react in the presence of water.

4



reacti ve conpound (d-2) which can be self-co sed i
the presence of water. 8 A water-in=water t Egbr”aryzr&%

nmul ticol oured. pai nt conposition, characterized in:

that at least one kind of flat colored gel ppantigkes sg) - o

is .20 -dispersed in a. mat transparent paint
conprising an aqueous resin and an extender pignent
having a refractive index of 1.4 to 1.7, and the fiat
colored particles are: particles obtained by

- 5. di spekaitegia-watet type Wulitbiblre 8P Antech _;eﬁwﬂég. |

a wat er-based pai nt” ‘conpri sing. an aqueous résin 2

. chafaectéripediingthat at dteasteoherkinidoafflatgralope dgelcpanticles is

(c) with a reactive conpound (d)

- .. pigment (b) and water _
dlsﬁﬁgﬁ%f mn gtgfﬁ@éﬁa‘rﬁﬂttﬂ?énﬁ%ﬂ'bﬂﬂg anAgqueoys, resig, and

HFTSSH, b A TROAPRrP ALBRTIS QUBREISIBE aRdamecyre
oo g SopdiAd g BRrleaf TTCNC otng (o 1)

whi plreieles peRiniédd biymikingd h wateAbBaskd %&iﬁthe ,

- presence .of water with the resultant. 3 February 2006

confprishug asKagarons mesinti(a),-a colet pigmentdb) and water (c)
' characterized in :

© L.qulti-cQql d pai- ~oNpPQsSj ti , :
witfliz reactivg dampblind (4 Fhighigam seaftin Fhe prosenser

watks, di spersed in a transparent paint conprising an

aqueous resin, .and the flat colored particles are:

6. parThel watebiniweteiotyst maltiiculoargd miiinti ceshpositiont

.10

15

aquipfifesia i8R

wat er - based paint conprising an

2?):_0 rﬁp; iwige:agi‘neﬁm lar)ecf#mm!irt]@nh is an
_ R TRRCLIE Bpbp ol grantes phddBece)
contoGhEls al feddifvé @dﬁz#&gﬁﬁd—&iﬁﬂ?ﬂl@ gan AldtRith the

aqueous di-spersive 10 urther mxing a

a&cgmﬁéxﬁjto 1Baky ane(

obt ai ned by m xi&?

-

®.

{a-~1) camiponenbripothel prdsdpcatofatean react with the

. (a-1 c_o'nPongent in the presence of water, with the
7. resthegratenin-water tgpemuliinelenred paint compasitiond

accfibe (O ART pheSL 27 B 7 sideln Whe Il comPanehh i d°

readtie bj@iﬁf)o%ﬁ]Td-ﬁthﬁci:)‘;a&PfﬁE WReNEoniderised A EREPresShice

water. .~ 11.. The water-in-water type nulti-col oured

_,'oprtt'en.t conposition according to S. or 9., wherein. the

(d) conponent is a reactiyv

8, ‘A water-in-water type mu-lt?eeoloured- pd—int’ coniposi-tion, _

) _oharaéte-rized in that at least one kind of flat colored gel particles is '

20
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. .”'30:j

dispersed in a mat tran‘sparént' paint comprising an aqueous resin

R ‘a;id an extendéf pigment having a refractive index of 1.4 to 1.7, and

the ﬂaf'colored. pa'rticles are:

: . particles obtained by dispersing A_a. gelatilii”‘zed product

h obfaine,_d by mixing a water-based paint comprising an aqueocus resin

: (La—-l)‘-having a reactive functional group, a color ‘pigmeht (b) and water -

(c) with a reactive com'pound (d) which can react in the p:;ésence of

'-Wai-:_er, in the form of flat particles, inte an aquequé dispersive
' medium, and further mixing a rgactiire compound (d-1) which can - _

- react with the (a-1) component in the presence of water with the

resultant. |



compound (d-2) which can be self condensed i
presence of 20 water. 12. A nethod. of form n%gll-;e;b?uary2006
pattern face, characterized by malting an undercoat

o layer on a substrate of building froma colgo tSthSG

under coat -paint, and then. formng a topcoat Iayer

- appl ying the‘,vvater--i n-water type .25 nmulti-col oured
pai nt conposition according to any'on_e of 1. to 11.
with a roller or- brush. According to this invention, a

9. Prai wdlerial ®ater type ShultiPColdied p&ﬁi%ﬁfpd&ti&n, :

capabl e of forming a paint filmexcellent in

- chamacserizes imthatabileast onedkirdt of lﬂat celvred(gel particles is

: dlsggem in@at

.obtexneddm rﬂtwaﬁ

|call¥ a. vvater,|n wat er -t mul ti-col oured

ARFRATESIPRLRRmPL I AgHRAUs s'rsm, and -
for Qt'@i’:tlo % cllgg gygellent in flatness, -
1 -

snoot hness an ness can-be obtained by

di- s peirticlgs idhtained Byedisrspag d geRaihited prodact
transpar ent pal nt co S ng an aqueous resin and an-. o
ggﬂged paintcompsisingean efueons resin

RN, i e

T (c) AR Hadtdbd %fdhﬁéﬁ%d d)Rehich ¥an FOAEN id the ﬁa‘é%@

a -pai nting tool pal hting tenperature are “change

" wateay ihdheofaimasf figit particles, irfto aheaduedus disperive!

10

~ particles, -a gelatinized product made fromthe -
medinm, @nd fartherasixing acrrantive qamgpennd (d-1) sthich can

readEfbn(tHe (217 dolinbRRRE TS PRRHFARE ST AL REER she

restiltaipti S i nvention, a colorful, flat and snooth paint

face can be forrred by appl yi ng the above-nenti oned

10.vwat The wa\tsar-en-Watm' type |mult1wdoqtedrpanxtr¢nmgosétlon

.- : “1 a.roller %m_brush Best Modes .for Carrying
~acc ’%§1$°I$rv‘%9rso S“brt@e(ﬁﬂ QWHH%# lst%g'EFﬁ%We\M th

15

20

‘11, aqu
. su enf th t t
‘ accorél Eo rg Eerem the (d) component is a reactive

D

- confBBTRRP wilEhal reloh wlf, 65 AR RARIR i e

- pregénédiof watantion, a transparent paint is used. as a

di sgersn ve nmedi um This transparent paint conprises an
beswater-inswater @p@muwl-qninmedrpamlttcompesmon

compound (d—2) whlch can be self-eondensed in the presence of -

'-water

o .12.' ' A method of form‘ing a’pattern face, oharactenzed by makmg

- 25

© s

an undercoat layer ona substrate of a. bulldmg from a colored mat

" undercoat paint, and then

forming a topcoat layer by applymg the water-m-Water type

' mult;—ooloured paint eomposﬁlon according to any one of 1. to 11.

| with a roller or brush

Accordmg to this mventlon, a practxcal water-m-water type :

' multl-coloured pamt eapable of formmg a paint film excellent i m

_.ﬂatness and smoothness can be obtalned.

f Speclﬁcally, a water-m-water type multl-coloured paint -

6 -




_degree of the -transparency is such a degree tﬁg} th§006
flat colored gel. 25 particles can be recog

~vi.sual observation- and vividness. is not |ost. The . -
‘aqueous resin in the transparent paint is

‘having a function for fixing the colored gg|g§§?§533é56’
when a paint filmis forned. As such an aqueous

resin, a water-dispersible resin 30 and/or a . ,
wat er-sol ubl e resin can be used. Exanples of the kind

, capabld o'f?@fnﬂﬁﬁ 200 aé %ﬁﬁ%&mnﬂ fiLfheakss, siplodthness

10

acry resin, ur'et hane resi n, Vi ny acetate reS| n

' andsvividaessicmi be obitatnéd dycdiepsrsing finti oglosedygelpanticles

acetate resin, acryl-urethane resin, acryl-silicone

inte oAt enEpRRGAE Nk SOMBRISIDEAR HINEOUSFISI Adan

lext%%@l%" nf RSRESE ACAdRErfacthag Bt o glpopys o

I eapl v fe-Sn SPARITAYE nitlitRcololifé d paint Bapabi® offérming
By having such crosslinking reactivity, properties of

an unphamgeﬂu flat audwsnmotlnoelo:rfni Macm gmauﬂmmtmg

cons B 4 St BOST oS g RSl e

S B .
a géqatﬁhhau diyetind d frémetied: S fe¥iada); eheplont

pai nt wi th an extender pignent having a refractive

- pigmendx(bif the water (g),;andithe regetivectomposad (dewhich can
S in the t transparent 15 paint, the
rea% &ngﬁgsgf%ﬁe‘%"ﬁengaﬁ’w Ttilmcan be kept and at the

Sa@urthéigg?rg?gﬁgét% €3LHE ipYLALIS, a BEAGPRAS fRlt and

t he exten can be used i nclude héavy

~ smaatic paimt fade eanche formdd byl applyingaie abovermnemntioned

white carbon; talc, kaolin, clay, potter's. cla

- watgriinawates type anulticeolenrest pﬁm%apmaosfs‘éimz:ew ¥baa raHer
.15  .or

bsul ate, 20 precipitating bariumsulfate, 'silica sand,

¢a rock powder, quartz .powder, and resin powder
(except hol l'ow material). These may be used alone or
i'n a conbination of. two or nore thereof.. The

- Best Modes ifue Cardying Out thednveastioned by use of an Abbe

refractonmeter. The average ﬁartl cle size. of th

e
ext Ehecpresegidnvention, spepther wigh gmbodiments thereof,

- winfiehepehntd %ijg]ﬁ?aé)ﬁ%s‘?]iglg&%eaggt ender pL?;ﬁéﬁ? | Kav. g
: "(Traiis‘ﬂ%réht pamt) , |

In the composxtlon of this 1nvention, a t»ransparent pamt is

used asa d1spers1ve medlum This transparent paint comprises an

L _aqueous resin as an essent1a1 component. It is sufficient that the

Cop

degree of the. transparency is such a degree that the flat colored gel -

'-_-partxcles can be recognized by vxsual observation and vividness is

. not lost.

The aqueous resin in the transparent paint is a component

= havmg a function for fixmg the colored gel particles when a pamt

- film is formed. As such an-aqueous resm, a water-dispersible resin =

30

andl ora water-soluble resm can ‘be used. Examples of the kmd of .

',7



aver'age parti cle size, the vividness of the int fil
can be made higher. The average particle si %ﬁ&ruawz%e
referred- to herein nmeans a 50% 30 particle size
‘nmeasured with a particle size distribution I s
usi-ng a 'centrifugal settlenent system -3 ES%?&?@%SK(SG)
2006 F--P05105SK (SG The blend ratio of the extender'
pigment in the mat transparent paint is-usually from
S. to 200 parts by weight, preferably - from 10 to 100

ol RIS Wiyt ot POt DYkl WA L resin,

-acrghpgethane resincaerylSpdidane zes

content I n the agueous resin.

- silicone veison, flaorivecoitainetyresisl] aofyl-vhiyl acétatieSresin,

only thirty-percent gl oss, fiftgl- percent- gl oss and .
L, PﬂWﬁﬂS’I*ﬂM@h@LCﬁnd

‘_"englldgg% Hiyselor ‘i}éga%&s’&g’?ﬁ%gﬁ%ﬁ?“%}gns'parent :

10

15

90

95

30

. pai BudiSaHSiplddud delin h&‘éﬁ’bdoéqfegiﬁ‘kﬂa‘hiﬁgé’ha'tﬁ%é’that

- and 10 nore preferably 10 or |ess. The gl 0ss of the
crossiinkimg spaction pageherated bftaparintfikkhyisdfhrnsedd By

L gg sel ecting the kind-and, the particle _size of the
hav, gé‘m@r"{ﬂ%ﬁ%‘ repctivity, propgstiesafa paintlilmsuch as

atj . .het n e Di an¢.. ot her, factor he .
wated refjetAiclt Wed Ber L ATREA e i FetibnnldF RAL cBtficat
resibt@ncéd TanSBeGwade Hg@ss” i n Jib K5400. Specifically,

- this is a value obtained by applying a paint to one
surImtheotase gf doesmingt ® mat painBfilppea mhatransparent
| acin

 paifhls piftablags the dsPeauge Msdingh s Ak ReasoRreRt

 paid{aRBE WA AYY, oRAR S 0800 S Ed EERLp Rl ent

e surface a ryrng e pl o
pain€ewith A/ eftehded (faiFﬁdeﬁt hlvihp e réftdctive/ iRde 2 WH 1.9 to
.. 48 hours. -(Flat colored gel particles) In the .

- L7cobpoesingauch amiextendentpigment in the matitrpnsparent

paifl; e pEadngyS 5t BRe oiini ol G he BEpf sl ¢he Shle

tim AL FRE QiEbe SOARRRET | pRGiHlop o ( Sxfehqer pigment.

whibli ¢ bertised inthade Hvavhenteiuim idiboslates ¢abeite| tigdst

is flat. The word "flat" used.in this invention nmeans

 calcinm crabenates witite carboneitalnekanling clapnposter’s slaye
ohitlg CTAP At oTnARE Sk ST by PAGTG S PORAeTs PAFLSHR, BLEte,
-5predi§‘i‘€dt‘iﬂk-%?lr¥uhi_@utl%, ¥ificd'$und, silica rock powder, ‘quartz

'pciwd‘e'r, and ifesi‘n'po,wder. (except hollow material)-. These may be

‘used alone orina conibination of two or more thereof. The

. refractive index is a value 'mé_asured by use of an Abbe refractometer.

| '_I‘h_‘é average particle size of the extender pigment is usually

' 20 pm or less, pref_erably from 0.1 to 15 pm, and more préferably
_frbm 0.5to 8 pm. '_By using the extender pigment having such an
- é.vé:ége particle si;z_é, the vividness of the paint film can be made
~ higher. The aVerage particle size referred to _herein.méans a 50%
| pa—fticlé- rsi-ze-m'eas_u-red with a particle size distribution analyzer -

‘ ‘using a centrifugal settlement system. .

g



30 usually from0.01 to 10 nm preferably fr 401
5 nm and nore. 3 February 2006 F-PC5105SK(S ettusy oe

preferably fromO0.7 to 2 nmm ‘At |east one kind of- the
~colored particles nust be contained in the

conposition. In order to -show a col orful Eat tosl‘lr(i-)‘r’SK S6)
‘face, it is.- desired that two or nore kinds.

of -col ored particles. having different 5 color tones

are contained. The color tone of the particles can be

appPHY bided ¥ati) of eRE R de :g’ln@ﬁ%'xh%@%&@f“ -

As the colored particles; part havi ng

. transpaam panyt isoydeally ftainnS.do Z06 pares by weighqfprefierably -

artlcl es i s usuall from 50 to 1000 Egrts
o

- .fromlg’e? aa&%bxwv@t&@n @ pasobyaveighyy

of solid content

AQUEHES “HRAP M ORI H\RSh 18! fifclude’ S0P 8ndPlor@haty nﬁ\at
gel atini zed product made from an aqueous resin (a),

from 200 to 800 parts by wei ght '
cm["tgn%rllgi(){%éa%tqg{eby Wel gﬁf in the '

| butcadsg ronlwi thirty-perpentgless,(fiftyapdreent glxlssmndcsqme ru:ther '

 glods’) SPecihcily, iEhis recnionidlpss oan bReRAsHEE BY on
-speﬁﬁléﬁ%ﬁ:ésnvefﬁe %ﬁgg?%g&f%s%? @Pﬁas[ dé ?&eﬂ angielghé)f

10

15

.20

appro rrate so reng an un
transparent paiftl issusualy 40 ordess( p¥ferably 20 etrl 1égs, and
- .condi tions such as a painting tool and pai nting
mo!teenﬁ%feafﬁbil!é 10 er dﬁ&"ng ¢The| glossofthe mat toansparent pemt

cani RopoRrs Y adiiehi By feleeting the B il bartiste

smogﬁﬁﬁﬁ@'eb&@nﬁtar% ﬁaéﬁfﬁ 128d iR lﬂ Iﬂiﬁ"‘:ﬁtﬂ‘%h@bfe@ﬁl ratio

colored particle or "ot hers. eréfore

- betweeni the pigmehitts| and othér faotb:\sat er type

rrultl - col oured aint- which.is also ‘useful for roI | er
pai hherpesular glaspis avalye msasp@edfxmcrvdmthh 7.6

“spfGurGIRT LS KiHody, BReRifeRuy, s i H yathd Sitatmed
by apply#hgia pMﬁf‘t@ ol S{lrﬁ%%egf ﬂ%lﬁ‘ss 17 'ﬂtﬁg? t]E»h-ﬁype f'llm"

aqueous resin (a), the:color gnent

-applisator baving xyghptofl 30 nmlmdeegthapmm the and

this gelatinized product into the

B | ‘,?a“{trﬁﬂgssﬂg?eﬁrsfﬁssrhon#ﬂetﬁlaﬁeayé measuring thespeeular gloss
. (medShAFEng: tét? de&i’éesﬁ SFPhY %@éf&gg gffef 8?}%£5ﬁ§%?1ate at

a temperature of 20°C and a relative humldlty of 65% for 48 hours

. (Flat colored gel partmles)

- In the composition of this inire_nt_ion, flat colored gel particles

. (hei'-.ei;;a.fter referred to merely as “colored particles” on occasion)

o are dispersed in the above-nién_.t—ibn_ed transparent paint. In this

e

" tnvention, a flat and smooth paint film can f:e_ formed by the matter

thet the shape of the colored perticles is flat. The word “flat” used

- in thls invention means the state that the ratio of the short diameter

S to the thxckness is more than 1, The short d.iameter and the long

80 -

.diameter of the colored particles are not partlcularly lmuted and are |

usually from 0.01 to 10 mm, preferably from 0. 1 to 5 mm, and more. B

9



10

15

S 20

_.-the reactwe compound (d) which can react in the presence of water

conmponent™) in the water-based paint functio

vehicle. A water-dispersible resin and/or arhSngsmgy‘?006
~water-soluble resin can be used as the aqueous resin.
~ Specific exanples thereof include acryl TegiBos105sK(s6)

..emul sion, urethane resin enulsion, vinyl acetate

resin-emrul sion, silicone resin enuIS|on

fluorine-contai ned. resin enul sion, acryl vi nyl

acetate resin enul sion, acryl - urethane resin

' premdtﬂycmom 0a%rtw 2 shkb.cone resin emnul sion, . pol yvi'nyl

al cohol, poly(neth)acrylic acid, polyethylene oxi de,
wat &tlesstipne kinst ofithe clalortyll pﬁry@lles mﬂnhenontamed in -

d d h f
the SmRRsition, e B shay aSolardul patumtice, s

desHQENGAE (Y B 0P 1HRY IS rkﬁfg&#iﬁi% fﬁéﬁ»ﬁé)mffemﬁt

oxi di zat i on, ation oxXy

: eolcbnyuonegetrbwmtainedhywmmoﬂbau ofhthe wrtiiﬂeercan be -

phosphoryl ation, or cationization. One or nore thereof

- _appsanr&?éelxéet dependentilyon sdesired patterpa) Astheralored
. Par*ﬁlé%tpﬁ\%ﬁétgb@%?% Pitfept it gy B Phfaiel 0™

(2) ThePRAME Fatio Or B V1S ré & Pt AUE N8 isudlhf Yi'd/ﬁ) 5? to

functional group (hereinafter “referred to as ™(a-1

_looﬁapatks hyemierm préferatdy frenl 100 tp @00 tparts hyeweight,

propr| used after conbining

yofrom 200 L0880, pads lmmuzhbmmilb? parts

and

kg SHBEUACRE i Beble RSy Bl RER IR

traﬂp;ﬁemrphﬁtkoxy silyl groups 25 As the col or pignent
(hereinafter referred to the ' "(b) conponent"), a
pi ghngelatinizadi progiuadr aidde froowr po megusbus resinple)na color

ol o e ) S £ s E oL (e R Yot

the FBEbAGE oty bl 1 Bofeite ORGP Al e

'composiﬁmn dPithislaheetivige, SRehneoltedpartibRisBaesboth of

Carmne, 11 3 February 2006 F-PO5105SK(SG

appropriate sofinessaud staepgthe amljanqamhenggdmolmml
N L | Yel | t .
- patthfp ot BeXenfed SFencif Seintne iinditions Spohis apuinting
 tool AN A PHR¥AIY esn{‘p“e%%@ur&' ézreaaﬁahgsdb' 46 tHRPEhSE of
fperformmg roller pamtmg or brush pamtmg as well as spray painting,

it is poss1ble to prevent the generatmn of ooze based. on the p1gment

out.of the colored partmles, or others._ ‘I"t_1s.therefore possible to

' obtain a water-in-water type multi-coloured paint which is also
: useful for roller painting or brush painting. |

Speclﬁcally, such colored particles can be obtamed by mlxmg -

: with a water-based pamt compr:smg the aqueous resin (a), the color

| :pxgment (b) and water (c} te gelatmize the water-based pamt, and

B then d1spe.rs:ng_thls gelatu_nzed product into the tran_sparent paint.

_ The aqueous resin (hereinafter referred to the “(a)

10




Bl ue, cobalt bl ue, Phthal ocyani ne Bl ue, Quna one
Violet, Dioxazine Violet, alumnum pignent %frfg) MYREY, 206
pi gment. One or nore thereof can be used. The blend-

) ~armount of the (b) component in the vvater-bg.se,grr)@@?gk(sg

- is-usually fromO00l to 50% by wei ght, preferab
0.5 to 40% by weight: 10 As a di spersing agent for-
the (b) conponent, a polyner, dispersing agent is
preferable since the color stability of the col ored

| corPbhiesitEpin ithePduter-Baged pdiatounRtions bisld benatld. hoa

tinme, of storage at high tenperature can be i nproved.

E Watﬁ!’ediweeexhlarremngmdmr swaterssqlubjewesiti cparbe wped as

oot 5ot Shectiie cxamulan Sherord inbinspaar rosf

- emi¥i6h %ﬁ@h&ﬂ@rﬁﬁlﬁ@ﬁnﬂl&f%ﬁ? ne'arcengE P0L{n BRANILESn,

i oni c 'po I Spersing

I spef'sing agents

silicgneotresin nalsibel, flicripe-yohtaiticdfdsin omadelvs, . 01e

or nore -thereof can be used. Anong. these, the

- acryhvinyl acptatenresia epurlsion, 2oryl-urethanenresin emulsion,

 orBl B3Rk Sohh (oAb Py T o, st

10

15

-acidPolyethyIbhetmde) witeniRHIO WRPhYAE] boTRARS TP, |

agent”. having such"an HLB Is use

 galarftorhennaroderivatives, dlginitenciibot derhvativeptherdof,The

- _H is an abbreviation of .25 the bal ance between
eeﬂ%% gerivativscgelatinogaseinalbuming a%d apro ducts

obt{EE bR Aol RTIGR ShifiFhlly o bRidigh Ui pathviation.

carbuRpEREYIatibit KPMLyLIy] mm%m&&mbﬂseﬁn,;n |

t he presenceo wat er (hereinafter réferred to a

fsuli?ahmn,(pmlosphpwhtuon, os cationizmtion. . Ohd or more thereof

&@Datl i zing the water-based paint conprising the 3
canigpsefly 5006 F-- PO5105SK(SG above- mentioned (a) to

(C)Tﬁggﬁﬁ%@ﬁﬁm?ﬁﬁt to'?ech ﬁ.\j %Jﬁk %:%it(i?l the WM‘E&&ed

I'S use I'S |nvent|on

‘ pammsueuyqnoﬁﬂsetdm:s%lb §aReigdit( prefdrably Eeom( etb)SO% by

conmponent in the presence of water (herelnafter

- weighf.erred to the "d-1 conponent") is preferable as t he

ombi nati on of reacti,ve funct|ponal

s RS Mo mponents g BaBRpas TSI BAvIng 2 TBRGHTE

- _fnnct‘ioﬁﬁi ghdth ﬁiklr@rinélfﬂe'r'?etf@précf to s “(a-1)") can be used.-

- 20

:Such a an (a-1} component can be appropnately used after comblnmg

. w:th a (d-1) component which will be described later.

25

30

Examples of the reactive funct:onal group in the (a-1)

' component include carboxyl epoxy, h_ydroxy, carbenyl, hydrazmo,

amlno and alkoxysilyl groups

As the color p:gment (heremafter referred to the “(b)

oomponent”), a plg__ment which is generally mcorporated into paint

- can be used. Examples thereof include titanium oxide, zinc oxide, -

| c'a-rbon black, lamp' black, bone black. g"raphite, black 'iron oxide,

copper chromium black, cobalt black, copper manganese iron black,

. fred oxide, Molyhdate Orange, Permanent Red Permanent Carmme,

11




conbi nati on nmakes the gel atinization possibl
Exanpl es thereof include conbinations of a g%ﬁ%?“‘JYzooa
group and a carbodiimde group, 10 a carboxyl group
and- an. epoxy group, .a carboxyl  group andFa@05105SK(SG)
~-azi'ridine. group, a carboxyl group and an oxazoline
group,. a. hydroxyl group and an, isocyan-ate group,
a carbonyl group and a hydrazi ne group, an epoxy
group and a hydrazi ne group, an-epoxy group and an

- AntintagquigoaepRed) Pexiykeny Rdd;| QuinuprideiioRe d| lyelkay ie6n

 oxidg, Titan Yellawp Easto¥oling, BenzimidagelanaiYellewy eiromium

% or 15 nore of these conbi nati ons can be- used.

exeff, RobRIC gréflcPhefRlodpuis 5 en, hiftamsdnpe R, Ber#m -

- ‘BludgicobatObfife @hﬁﬁmymne%ﬂi@'t@hﬁ&eﬁd@ﬁ@%bléﬂ de

group; polyethy ene ¢l ycol digl’y& dyl-20 et her,

. qumlzmdhoi@laladammuhygigmenylami penyl gigineasts 0lOne or
. _pol et her, and sorbit ol ponegC|dyI et her as'
mo %ﬁ%gfl%%écgﬁrh%ilﬁ? an epoxy group; ' '

2 BN R il AL B0k

paift i eRylallt Hia-Gi0L fo B0%.BY wihighly pPefiaSly FFom 0.5 to

e R M SR oo i e i
particlesydinl particaldd, the &6ldhetabilityldthEhe eilpeUof stétage at

15

conpounds ~ contai ni ng an aziridine group; resins
O%BXYaWFéﬂhby copol yrrerl zing a. polynerizable oxazoline

nB una such, as VI ném é}%xb Z&',,'nnfonent a polymer

conpounds . 13 3 February 2006 F- POSlOSSK(SG)

- high fempenatyra ran &soimmogeéup

o CRERNEFRRY w3 IHE BT stions aetvonen Hispsingageny is

_ushﬂﬁ&' frah 2T00 ke £0H0DD, ?}%ﬁz}i}? Cf'i'BBi FHJVE Y0 30000.

i 'socyanate group; and mal onat e,

' Sped:ﬂ'my déxamplesstheievftiacladéutionic pogynia-rdisq;eramg agents,

razide adj pate, dihydrazi de sebacate,.and

d
nonao“%pa Iymer Aispsreing sgenkpotationienelymer dispersing

 agelEA Moy kB Sober wShoFAMORI ke SR Hipre

' :A"'.theﬁof\/ﬁzﬁbe(m&' NARiGhg thlelE! Qﬂetéhttlﬁﬁlc pﬁgyﬁier dispersing

- 20

conponent") can also. be used. - Wien t he

_".'_'.o.gemtamm prefernble fosdihis uhve{:mjomo rrp onent is not

par,H1 larly Limted and nay he
e. LB of the polymer dispersmg agent is desxrably from 3 to

- 15 more des:rably from 5 to 10. When the polymer d:spersmg :

" _fagent having such an HLB is used, the color stability of the colored o

o partlcles can be further 1mproved The HLB is an abbrewatxon of

25

0 5

‘the balance between hydrophilicity and llpophlhcity, and is a

numencally—expressed strength ratio between hydrophxhclty and

=11poph111c1ty of an amphxpathlc substance.

The reactwe compound which can react in the presence of

wa.ter (heremafter referred to as the “(d) component”] isa component o

;for gelatmlzmg the water-based pamt compnszng the

12
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10

aqueous resin other than the (a-1 conponent t
(g 2) conponent, preferable |g a ¥1ydrolm)3t|cal‘ﬁﬂvFeEEe’pﬁ;aw9806
- condensi ng reactive conmpound containing an al koxysilyl _
group. Exanpl es of such a hydrolytlcally @e@@gqm@SK(SG)
conpound include 15 tetranethoxysil ane, :
t et raet hoxysilane, tetra n-propoxysil ane,
tetrai sopropoxysl ane, tetra n-butoxysil ane;
tetrai sobut oxysilane, tetra sec-butoxysilane, tetra

"abqvebmemyenledr{a) todc) epmepoxnenitsane,

dii di ehho si | ane nmet hyl tri_nmet hoxysi | ane,

nme ?. ea&?e )spmpwsnstlﬁdaw aart@e (a)

oo S, S ol O AR

- withi thee (a9 lc@ﬁﬁﬁﬂﬂt'l@ﬂae presence of water (hereinafter

y-gl yci doxypropyl trimet hoxysi |l ane,

| l.r.efgngﬂyt@ the )'(‘ylpl qgmpoﬂeﬁtm nstplrefwﬂleiras, the (d) component,
The 95%{#‘1'%1;%18 l t ! %e;( I@ﬁ%(: a Ia. groups in the (a-1)

) co%éﬁ%nsm%ﬁw RUUAOH hot BEERALAMIEuited if the

- combimatiénanykes thy géldtﬁﬁizfﬂ!ibﬁ y6¢diBl, Examples thereof |

- et hacryl oxypropyl met hyl di met hoxysi | ane, 3

* inclyde,gembiantions of & earkemyL sremp and a eashestiimide group,
| Feb 2006 F--P 105
2 et U R o o REORV TR, R HBSRY Ly pagian

Do oy AT LSS AU, syt

| i ke can be used or1n

- group@uichani isocyhniate groum= carbengdgrodpongdid hydrasino

t etraal koxysi | ane conmpound i s preferably wused in this

- £TOYR, BRGAOFY EX0RP fard BT ESRIRCROUR AR epeILgroup and an

y amlﬁgrgw 5.3@ Eiﬁg%&%%ﬂ%rﬂy ﬁ%%é gﬁlanil%l\t@rﬁggel hdlor®

15

moﬂeﬁyﬁﬁhéwco‘iﬁb{ﬁéﬂl&ﬁé)@ﬂ %eus&amoounds wher ein al kyl
- groups having 1 to 2 carbon atons and al kyl groups

h aﬁn@ﬁm axmplesaobbhe {tlohpeompinentlipchideo nizterdals

.esent in a mxture formare m)st preferable The
desqibefl &@mnsﬁe Hatept Laidh Do appl Not.rom 0. 1

A e

wei ght

o coni(dhlﬂ@@éﬂﬂf&dilﬁlﬂd g’fdthe, polyéthyiepab %iyédl dx?hiémwng

20

gel is insuffijcient. Thus, it is feared'tha

'Vether, polyhydroxyalkane polyglycldyl ether, diglycerol polyglyc:dyl

ether and sorbxtol polyglymdyl ether as compounds contammg an

- .epoxy group;

*2 2-blshydroxymethylbutanol tr1$[3 (1-adlrizmyl)proplonate], _

1 6-hexamethylened1ethyleneurea, and

r diphenylmethane-bzs 4, 4'-N, N-’-dlethyleneurea as compounds
‘ ,contammg an aziridine group; resins obtamed by copolymerizing a.
: polymerlzable oxazoline -compound such as 2-vmy1-2~oxazolme,
'2'#viny1-4-metl§yl 2-oxazoline; 2-vinyl- S-methyl -2- oxazolme or
- 2 lsopropenyl-z oxazolme with a monomer whxch can be

30

_g0polymerlzable w1th‘ _the oxazoline compound, as compouﬂds-




15 col ored particles are broken at the tine
painting (in particular, at the tinme of rol |%6February2006

. pai nting or brush-paintlng ). In the case that the . o
-~ (d) conponent ‘is rich, the colored particl B
hard so that a flat and smooth pai nt f||ﬂ1?§P?%Q%%%K(SG)
easi | y obtai ned. | -worder to promote the reaction of

the ((d) conponent, a 20 ..catalyst for the (d)
conmponent can be m xed as: necessary. Exanpl es of such

comtaining uai okazolide g f;gaﬂvtﬁaﬁfdtdi?léﬂéﬂlﬁ&cyanate,
u

hydrochl oric acid, sulfuric acid, nitric acrd and
e%%hﬁhl%e@éﬁ‘-‘lpyamtﬁnsopharaueshmmmd:et or detivatives
t.ol yenesul f oni c aci dl{ﬂ?r: kali

Ri d, and
-thegg?i?‘g?%mgﬁg'hﬁﬁgém%m JsPoEanate LEoRR:
| dxh?ﬂ%ﬂi’ﬂéjﬁlalﬁ ﬁidhgﬁ’azfit el _ ?&?g?gfhﬁ&%ﬁe gl'dtg.rate,

conpounds suc
dlhydnazgdeaadxpasued dlﬁyhh'hzide Beﬁaeﬁﬁé Land dihgd@tagide maleate
al um num conpounds such as al um num |

 as qomponnds canteiniags hydrezinorguoup.

TP LRSS | AEL SR, Y FAAEE ORI € Wi R B be
selfl €61 dEn§¢Q GhYIHRS Proseh e of A aeEY gher’reF TRRFA defe PR FoiBle

5105SK (SG ). zirconium conpounds such as zilrconium

o a- 2} coaupopenty) eantalsattsd nsednd Wheantios (@) mesmpontemtsis

15

rocess for praducing a nulti-col oured

d. (P
10 “segaH’ug)(gfh°FHé°'&?BH&Etﬂ%PBﬁiPHéaﬂ&'dmé‘s?@ iagd sray thesan

st AT B Al e lgod 71,17

- cormethiet (1-2) bampanemp Prefirableal A h?a%s&ﬂ%aﬁ yct.
The gelatinized product in this invention enbraCes

_condensing §¢P-ati§fevmmoungdmtammg mmauanqsmyﬂ group..

Cco onent

e e s e e
eteSaletiey g0, Canib BBy R ficd gt bnggl.

pal nt

' ‘tetrahupmlﬂcmysildnép ﬁeﬂ:dal:i-b&itexgena&ief,lItéefaﬁabmaﬁfvbﬂane, ,

can be started. The pHis usually from7 to 1

- tetrg aeprhgtqmﬁsl&ngf tﬂr@ t-hatoxysilens, ;tatmph@noxybllane, |

"-dlm%%l#{lgﬂ} su|t Lg(%&hi;ﬂqécgn be . 5 obt(gl) ned, in

' ~ methy Pdﬁ’é’fmys;l&ﬁe étﬁ?#r@tﬁgﬁ@%lg%gnen 1?12 'éagéxyﬁﬁane,

wat er- based pal nt

%0 A'phenpltdimteeﬂoa:ysﬂeheertlmietliﬁcmniétﬂioﬁymlﬁ@,er to promte

| ‘dletltmyldzmethoxysﬂane, d1pheny1d1methoxysilane,

gelatinization reaction, heating . .my .be

-glycldexypropyltnmethoxysﬂane,

o yeglyc1doxypropylmethyldimethoxysﬂa#e-,

L2

. y-mercaptopropyltrimethoxysilane, -
.y_-a-minopropyltriethox.,ysﬂahe,

- N-(B-aminoethyl)-y-ami-nopropyltfimethoxysilane,

-(B—ammoethyl] y-ammopropylmethyldlmethoxysﬂane,

o j v-methacryloxypropyltnmethoxys:lane,

'"v me_thacryloxypropylmethyld1methoxysﬂaﬁe,' |

methjrltrichlorési‘lang, and condesates th_éreo’f. -Alkoxys!'il-ane o

14



conducted. 20 Next, this gelatinized product_i,s
added to an aqueous dispersive medium so aséF?PrH@’ZOOG

~ dispersed in a flat particle form The tim.ng when.-

- the gelatinized product is .added to the -aqg@_%gi%sk SG)

di spersive medi um can be appropriately set, and may lS.e
i medi ately after the water-based. paint is - mxed wth
the. (d) 25. -conponent or after the resultant is
all onwed to stand fora given tine. As.the aqueous

coB SRR é@ntmﬁjiﬂgla Saltitidyl¥rolips aBplfoRdl %i;clf‘%?,l'a'sulfonic

a
transparent paint.. can be used. Wen the ni zed

-'groppomi:Olea.lkykbathgtmp foer thipulikkescain feeusede Miisencan be -

t,he, aqueoys resin not be contained in the aqueous

- may ,
o usegia Py dnrembination of twe ef mere thereok supsequent -

¢ hokmang o h fAORRTERRARIRE Ciibpohafl OF prboriBlg,

- usetoinmnthis invemtlons abl' ke tetialiRokysiladd d6inpound is a

- appropriately the shape of stirring fans,” the size
compgupdstepreseotedrhy RO{Si(@R)e«Oh-Rrwhereine R is an alkyl

. stirring tank, the rotat)jopn speed of, the stirring .,
 grofpandihd. W phtficlan i Bbicinrerntiony tekiealkomysilane
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cont POl WhE M I e heWAE ] B 2 Uekbob tomp end
alkylogtowps haiving S orhfiorel @irbdnpatimel (prefératily 3dpub2pare
~ in the sane way. Since the shape of the col ored

prespnt injacmirture formare mosbprefemablon, a pajnt f | m

i abBednond AmrhOR] thedil compfngRE isgially Hom 0.1t

109 ¥y (et op FefRPhbly Hldoﬁacﬂ.@{é 6% Lu%ltvf/‘éi]gh%'}sk- e

rom0.1to 5

ustal l'y-from 0. 01 to nm prefe

. waterrbased paint. piaf thabhye thainthe{d) conponeids « little, the
bap%ﬁl atinized. product is dispersed in the aqueous '

15
gy of ermding gl is insufBicient, <Thys, it ds feared that the

coldif HERLSR BRP i uah, & s Formelh BERELOR, A PAR Gy, o |

the die SEFOHEY PaintHth WP U pa ARSI UTh Tie! gaséibiiat the

“borates. A conponentfor pronbting reaction o

- (d) compegtent isorich; kheotol@@d particlas becpme hardssa dhat a

al's ed,into the agyeous _dispersive

o be incorpor |, 3
‘flat Bl sRaath, patat HmsE Ak AT ORIRES) o

g -Bpﬁéﬁkbgﬁqéﬁ?Q%;O{"%J&%ﬂ%ieﬂyé (gi %B‘fﬁﬁi)ﬁght, a

| gelgl.
© . mediumTS Us o
-catalyst for the (d) component can be mixed as necessary.

Examples of such a catalyst include inorganic acids such as .

hjdr—ochlbri@ acid, sulfuric acid, nitric acid and phosphoric aéid;_ :

“organic acids such as acetic acid; benzénésulfon_ic acid and
: '_tdluenesu~lfeni.c acid; alkali 6ata1ysts such as sodium hydrox-idé,

' potassium hydroxide, ammonia, and amine compounds; organic tin -

coinp’ounds' such as dibutyltin dilaurate, dibutyltih dioctylate, and

; ,dibut-yltin diae_ei:ate; organic aluminum compounds such as

aluminum tris(acetylacetonate), and alumhinum

monoacetylacetpn_ate bis(ethylacetoacetate); organic -titanium _

B .jconlilfpou:nd“s sué_h as titanium tetr.al';is(act_yl_aeetdnate)_§ organic

. 715



10, preferably from7 to 9-. In particular, t he
(d-2) conponent is used., it is desired-to 2£quﬂﬂyﬁﬂ06
-of the aqueous dispersive nedium?25 into such a .
range.. In this invention, after the, dispegrsp@n®fsk(sa).
the gelatinized product in the aqueous dispersive
medi um the (d-1) can be further -blend therewith.. In
this case, as the (a) conponent, the (a-1) conponent
i s ysed. 30. Through such a step, .the (a-1) conponent
zirgpaiupe compgugdscincinag zioeenmmﬁaﬁame(se):ymmonane),

- W th each.other in. the colored particle surface
anfifio d

10

15

- 20 |

| ‘dlsperswe medlum so as to be dlspersed in a flat particle form. The

"‘.25A

',_':30‘

- component;is st mrized wstlu

(o0 B (P BBl eh®E RS RS celdvbnd prodhc. The
| g_elamﬁusaqeoaucﬁmem xdﬁﬂﬁgﬁtéﬁ% E6 AU A TRa10 G Srherein

n'cgmpoynds sych ag barie aci

painting suitability

- (Prokels Yo ﬁaﬂ'ﬁdlﬂg %ft‘i‘@dlbﬁf‘?&fpaﬁﬁ‘t‘bw' ti-col oured:

paint still properties of the.

pai rin the predubtitm vf theormpdisitiohCEf BHEE Miedition, the (tl}
resi st ance can al so be IrTBr oved. The bl end anmount of
L QIW§t¢n~basedknamt @okiprisifigithe
bl e

- conducted as' necessary In or

- gelatimizationoreadtioni is stareed |hynthe\in&§rpbl'@t16h oDtRe (d)

colored partigcles different in color tone, it is
compene; | gagdigss et thgd %ﬁ%ther@mwnﬂge
gel&‘ﬁh aré?étjfcgﬂ of producing paints wherein col ored
partic es Ina .single color are di spersed

N ndemﬁnﬁmbf YheaRatSLBASEd Pliny fﬁ!r’fb?&l g‘t %‘g‘éfatlnxzded

pai nts; or a nethod of adding two or tinze

. proguga ugtxgotdpampmrlm hmited nfttheegelamiﬂmmm geyction can

medi um and di spersi

e SRRHEE. Rhelob s ipalbe R ¥ o cHi sasting o pbi of L

e Bt SRAPLSIEE W 3ond By b R

lat co
obt&irsedh| isspaftieutdr, Oﬁhehech@@d&)Oise&séd‘ ak4dfe [Bi¢dMponent.
stone cracked products, col ored aggregates, plastic

lﬁ?&le rﬁhateﬂ;e meim:luremietles wated-hasedjpaint with

 the E%’S%%%r ueialiyCegARpteq Rt phiont i REAHIreanin
. _ord&et@%’b%t@ttﬁb é% 9mz§>éfaﬁ>'rsac ox, hé&ﬁp@gﬁgﬂgeg

i ncl ude a pi grren spersing age ,

eonducted

Next, thls gelatmlzed product is added to an agqueous

tlmmg when the gelatmlzed product is added to the agueous

dlsperswe medium can be approprzately set, and may be

- lmmedlately after the water—based paint is mixed with the (d)

_component or after the resultant is allowed to stand for a given time,

As the aqueous dispersive medium, a part or the whole of the

-transparent paint can be used. When the gelatinized product is
"-iadded to the aqueous dispersive medlum, the aqueous resm may not
- be contained in the aqueous dlsperswe medmm and can be ml.xed in

a subsequent step

16



t hi ckener, an ultraviolet absorber, an anti o% na ?’506
antifungal agent, a' preservative, a filmfor %)gr%’ )

and an anti-freezing agent... A color pignment nay be
‘added to the transparent paint unless the gB3@g571055K(sG)
vi vidness of the resultant paint filmis danage&. An
extender 3 February 2006 .F-PO5105SK(SG) . pi gnent or
"the like can be used in. the water-based paint which
makes the colored particles. (Painting method) The
- comiasoidaante®indlbé thenviedpe OF R fbnedocblored paxticles
. purposes, for example, for building, building -
intes Eﬁtaﬂosl,n,oit\ismdtéﬁgbhs Soisedectosdhdiuist appropriately the

s EOH S e ke PESEHELS and BTt Rl Broducts.

10

15

20

_725-’

- om0

- |
© gellly

| parﬁ@aﬂ?

reldtve a:w*etfgg_ -—.t@nﬁ,%ﬁ%tam gg%g& of & .e;rgi?éip ans &he

varil ous su rat es such as conc norta ng 1

* viscosity, ofthe witdriHascespahitysties beander peidddinghtive d,

ywood, plastic board, nmetal plates, glass, and

. "been fornmed, a-substrate to which 15 wall paper is.
- ‘pasSénce dhiessinapo oiidhesabbireal particles i flatrimetiison,
it .Js desired to make ,an undercoat layer froma

inventigiea paint e ezsellentin fisknesssenche formadd The

shoff UEkih A8 e ehy NUSE SR ARILT 100 B56AN PRkMBRIOLE: not

e painting o -col oured pal
NndeedPahd éecusiially Honi©.01°t6 10 Ai@, preferably

thereof, fine irregularities having a size in

- fromi Qrlo ke tfemmy rajut mate preferablydyon O.¥ites2onimes an

I HETERG, Ak iRARR P etk SBpetad B s aaneous
disﬂ\ﬁ_’_sﬁ@'rh?m/uﬁf a{ﬁgsréér@?oﬂfs %liiiﬁér RAnA1sd%H & ugdld!Sh

pai nting), -s0 a uni formand even pattern face

" Exassplescof suchta dispérsidh stabilibeeiineludd ahaghesiine salts,

~ _of-coloration in the undercoat paint is such- an. .
calcinm salts, bariva salbs: alaminum salts; sodiuncpalts; posassium

the s ,of the undercoat paint in this invention

_sa!t.stﬂﬂgo@o’f?etﬁsned by the specul ar gl oss thereof.. The

SPCAUGHpRIRIR R pidiACHINE FeRR O B Mpredota Ydstidhs of

- .or. less, p O or~less, an

‘the potéredipaytidlescanesiso ba intorporatédants thespguobas

.gl-oss of the - _

- dispers_ive medium so as to conduct the more reliable gelat—iniz‘ation.’

The pH of t_h’e- aqueous dispersing medium is usually from 7 to

) {10,,preférabl’y. from 7to 9. In particulér, when the (d-2) component

s used, it is desired to set the pH of the aqueous dispersive medium

into.such a rangé.:_ _

 In this invention, after the dispersion of the gelatinized

plrddiict in the aqueous dispersive medium, the (d-1) can be further -
- ‘blend therewith. . In this case, as the (a) component, the (a-1)

component is used.

| Thr_ougﬁ Such_ a step, ,the {é—_l) component and the (d-1)

nized nyoductstheniseopity afthy transpareatipaing; andng on.

N Thd BpRHUE SR ot 8 BISHA RS HAER T be iftho i IR e same

- waylBy be a substrate on which a paint filmhas already




3 February 2006 F-P05105SK(SG " undercoat pa

high; it is difficult that the undercoat pa|§EEMﬁay20m3
uni formy applied.  The adjustment of the gloss of the
undercoat paint can be appropriately perfqnqm@lwﬁsmhgg)
kind and particle size of an extender pignhent or

ext ender pignments, which will be described later, the
bl end rati o between the pignents, and so on. The

under coat paint can be produced by m xi ng the aqueous

 compgsient reastcwith epehrother tmthextaloded prrginletufacés
g 'l t he. aqueous reS|§1e ngiyter di,spersibl e . resin and/or, a
- AYEEN 89 AsdQifrake therollgy painting suitabilityosbrugh painting
el.u@.'ibi!lﬂﬁr S£8hE miftil &G olﬁq-ﬁd%ﬁﬂtr éﬁ;ﬁ' ﬁ'igliJer ethang rre%%lp

vi nyl “acetate resin;

| proplerticisnef thetpaiine dika Suth as fvb‘éé.thdb’fes’iﬁﬁéﬂé@ aiRBlater

gcryl/urethane ‘resin, acryl/silicone resin,

. resistange; ¢an alse beoimpzavedel | ulose derivatives. One or

" S i g e el Rl fom

- abo'ilft\(!) J9to A 0% BY Wdighlt oF ﬁﬁé%ﬁiﬂﬁf&ﬂ g&?ﬁ%‘iéé’n *tsls %dwsable
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‘generated after the formati pai nt f

that shierilesut bf thesd- 1 hcongponent tis wisuallyp copchidted @If a
a| t film such as water resistance and.. adhesi veness

' -,‘am vtempgeatim. Neatingmay be eopdugted msamecessary.

T hePbgPUEsYSBUAR tE cof bRl ot {1 i eApatRAaving

. twoldSinbrescolsesd @ﬂfﬁlb@iﬁﬁ%réﬁ@ A Qo6 mbaaenf é@tﬁé‘%ﬁ&e to

“titaniumoxide, zinc oxide, carbon Iack

adoptsifohexamples sbki following methods:oxi de, copper

~chrom um bl.a bal t bl ack, copper manganese jron
© bl R pReH d ‘f‘gﬂf%‘%‘ﬁ’é’g piRtswhereim qplored waskigles in a

B e 3B dR, A 0y i

thesk pai]nﬁé;-';ldlow Fast Yell ow, Beazi m dazol one Yellow, -
- chrom um green, cobalt green, Phthal ocyani ne Green,
ul t& snethort of siddingRave on Bbre gelatinized products different
0C anl Qunacri done . Viole oxazj ne '
in °?/f‘%ﬁ g‘?n rl%ﬁﬁﬁﬁ“&l&ﬁt' soﬁﬂil%t&ﬁllypttg ﬁtd?‘lSB?rs@(?

. t he
medithiila A1 3poRbhfy the IS B (e JHRRNIm, 1% o sg

be Textbok e cbﬁhpoﬁ:tdﬁﬁﬂ%ﬁdﬂeﬁt@ﬁﬁ, colored particles

.other than the ﬂat colored gel particles can be 1ncorporated

'Examples of such colored particles include natural stone cracked

products, colored aggregates, plastic p:eees, rubber pieces, metal

'- pleces, and inorganic mineral pxeces

In the composxtlon of this mventlon, known addltlves for

r palnt other than the above can be appropnately used. Examples of
_such additives include a pigment dispersing agent an antlfoamer, a
. thlckener, an ultravmlet absorber, an antioxidant, an antlfungal

', agent a preservatwe, a film-forming aid, and an ant1freezmg agent. .
B A color pigment may be added to the tra-nsparent paint unless the -

vividness of the resultant paint film is damaged. An extender

18



Exanpl es of the extender pignent include heav.
carbonate, calcite, light -calcium carbonate, éli\i\?gb%ac 206

carbon, talc, kaolin, elay, potter's clay, china. ,
clay, diatomaceous earth, barite powder; harggifossk SG)
sulfate, precipitating bariumsulfate, silica sand,

silica rock powder, quartz powder, resin beads, glass
beads, and hollow ball oons. One or nore t her eof can

be used. The average s particle size of the extender

pigmentoir tite likeatdy He aged.ih tie sRtepbasedpaist wtivh

froml to 200 pm 10 . About the blend ratio of. each
makesithe eplgresbpacticles.he undercoat paint, the anount
Lor, pigment is from1l to 300 parts by '

, L he co |
(Pa\é?:glgtnre rably from 5 to 200 parts by weight),

and [ I l
 S0THE coIBUBISh Of SRR ol GBS hfed SAE varidhs

- punppsnsl, dor )examplm (Forebuilding, ieuilding imiferdals, civiint ent

i,n the aqueous resin. |In the undercoat_ paint, known

' engi&&?ﬂ%swpeﬂ“ff&'lkatPléﬁﬁmoEm%%%pml abpyodystspesi des |

o B B R iy FRRTES i, SEPRI IR pheCT

10

15

.20

- compbkitiafiféan del ﬁs@& CRSY exdthple! bsay s&rﬁcéﬁéebliﬁingan

antioxidant, an 20 - anti fungal agent, ~a pr-eservative,
material for various substratésauchas fmetg, aportal, $iding:

Iortoeof t he undercopat paint is not _particularly
hosff, Srtiided Fletiooplasterhated rseréb#eoboasﬂepiswaoelo piistic -

boal‘ﬁ% m e‘léﬁ dﬁrg.?%%%l%se gﬂ ﬁé%telgln @{lel | e3gle Qfestclﬁ:hese |

ng suc

subbtiitteshiiaiobe Githjbtted Ite"bih/y 3rfade ﬁféaftxhéﬁltt(fétl example,
appear ance can be obtai ned. For the application of the

with giseales; amurfacen onfiller). JThemithstzate maygbe asupstiate

hat '

on WhithS pafft i Kes Bikaaybedh fsPRed. & subffrate tqwhich
walBidier 0bSstiaret B by ke of PA N0

appl ying an ng ability, 21 3

FebIn a:liis aﬁﬁﬁnEcHO,Mé&&s(rS@)ttﬂﬁihlﬂé 5 ﬁnd@rcbb.t layee
't cati on, the undercoat paint . nmay

 froma pelRren matandricankpabi (horsianenredeieto merely as
the %qxeclé:r%zgatpal mt”I én uoscuc%!slrgn; lxe%lge gﬁe pam%mg o(lJ trHZe i
| 'multr-coloured paint composition. Such an undetcoat layer has, on
'.the surface thereof fine 1rregular1t1es havmg a size in micrometer

: order “The fine u'regularrtres causes an improvement in the

painting workability of the multi'-celc)ur.ed_ paint {in particular, the

25

80

A_p_aintiing workability at the time of roll"e'r painfing or blush pairlting_.)_, S
-~ -so that a uniform and even patterrz face can be formed. Itis
“sufficient that the degree of coloration in the undercoat paint is such = -

an extent that the substrate can be hidden.

' Speciﬁcally, the gloss of the undercoat paint in this invention- -

 can be defined by the specular gloss thereof The specular gloss of

_the undercoat paint is usually 40 or less, preferably 20 or less, and

more prefcrably 10 or less. Inthe case that the specular gloss of the -

19



It is advisable that the drying of the under ai
after the application thereof is usually per%%ﬁ 2%06
ambi ent tenperature, and optionally by heating. The-
‘time for the drying is usually from .0.5 t@p @@§k(se
After drying . the undercoat paint, the nulti-col oured
pai nt can be applied thereto. Wien the nulti-col oured
paint-is applied, various applicators 10 such as a
spay, a roller, a blush; and a trowel can be used. In

underoddtcpaint is hagmextqgsmfrmt that ableoufdepsdat phthit is
are particles nade fromthe (a) to (d) conponents, a

unifermdy applied) uThei adjustment of thef gldss ebthe atdercoat -

 pe B S ST AR b Bl bt sise ot

an dk&éﬁaﬁf‘?é&éxé}ﬂpbt eatehded rﬁgugéﬂté QhPEE witl hatfe lbed

For this reaso inish giving no fee

be app

latex, threohlpad sationbbétwebh dilrepigmeinits; aabsoloal. a

roller or a blush is used to re alr after spragIe
coailifyundercpat painat san he eed by mixkag § naqmsms

ol i 0 el kit it

10

15

.COnAistelid Rguldldtstdiindh ﬁﬁ?eﬁ@#ﬁéﬂlﬁle réSin ahayery

t he undercoat for the applicatioh, the tenperature at
Wahehfscﬂubiae vésitheandpphised i cExampiestdfetlm kihd ofpthe regin:

ﬁ-ﬁfg f the conposition, of this invention ig,
inc prykresipouyethane Geﬁg}mnyﬂma&swsm,oﬁ#@om gesin,

18 B bl e N i s R e
-resin) Wiyl psilicond Pesitl PolyvihyEdleéhabasdicellulose ,

tenperature, and optionally by heating. The tinme for

: deft‘fﬁetlm% n@ﬂesor wsote thereoficantlbe isechours. 30 The top

_coa yer. romthe multi-col oured nt nay be | :
REBYE Sl isp e nle Fein an ALt spLjle Fostn may be a

*ros RV A nabiid Vot 3-B60IHIHE2RAR TS B atoPattor

I'spersible resin acry

* the dorhsition (off & 'paiat filivhy | By having.such crosslinking

- ~mot hacryl ate/ 2- et hyl hexyl . acryl ate copol ymer, mni num
reaqtivity, mrmqrémﬁaﬁawamt ﬁbspweheasewa@er iresistanee and

| '1adhgo'keq% case atmagdé: % ELed re 1%1[]}111 %hgsf.:%%ef&at @ﬁe_

' ‘_ substrate contams lye, gum or the 11ke, the oozing thereof can be

95

30

.prevented if a cationic aqueous resin is used.

" Examples of the color pigment include titanium oxide, zinc

oxide, carbon blaek,'l_a"mp black, bone black, graphite, black iron

: ‘fldxid'e,' copper chromium black, 'cobaltl black, cbppi_er mang'anese iron
black, red iron oxide, Molybdate Oi-ange, Permanent Red, Permanent :
"Carmme, Anthraquinone Red, Perylene Red, Qumacridon Red,

: yellow iron ox:de, Titan Yellow, Fast Yellow, Benzumdazolone Yellow,

chromium green, cobalt green, Phthalecyanine Green, ultra_.ma-rme

- blue, Berlin Blue, 'cobalt blue, Phthald'cjanine Blué, Qunacridone'

Vlotet D:oxazme leet aluminum ngment and pearl p1gment By

‘usmg one or more of these color ngments, the undercoat pamt can -

20



. pat t.ern, face giving no feeling of wongness e
formed even, if the top coat |ayer does not 30%1)”9”3’2006

conpl etely cover the undercoat .| ayer. Exanples will be

~ described hereinafter, thereby making the g_pg5105sK(sa)
characteristics of this invention clearer. The
followi ng ingredients were used in the production' of
a . Exanpl es paint: weight) . Water-dispersible resin B
acryllc resi-n enul sion (styrene/nethyl 15

. be neldmdmimte/@setddlcbh;/toneryl at e copol ynmer, m nimm

10

15

20 1 mf terrperature: pH 6.2, solid
“con ‘?E g eqfler N&@P-“(h léﬁé‘éliéﬂ theaveepjcigm

- ear{:ahg. yl‘:aﬂ.rl é'dglr'igﬁ c%',lgltpg' gé@%ﬁc eé%ilei}ﬁ e%%sp,gt]alc,

_kaamp,obwwrpomfrsrm umhaoémyn%hmﬁdﬁseearﬁl badite

8.2, solid contentf = 50% by wei ght) Wt er-di spersible

powder,rbayium S}llﬂatte; precipitatisigbatitmranéitatsilica sand,

poI mni pum fil mformng tenpperature, =

sti§grbek; onalE, (NBHz PosoeR, Tsin onds: Flave beasso ot o
holid® 'H&lﬁeﬂ%dr@ﬁe%p%&ﬂi yi%i)ééf BR %ac t o:Fhe average

Wat er - sol ubl e resin y wel ght mannan

particlesize of thet éxete RlONPiFmentRAUYuSE qum eaut&nsoe m,.

refractive index 1.50, average particle size =

- pre r@hﬁ‘ht&gﬂ 1ito 3Q0rpok powder (refractive index =

</ sRboll fohresi £EHlo"8F kalh of Fi cnpmpanente. Bibhe o

. uade&eéﬁegmﬁe tHé @mopht U thé el de’r&?{r tcise &J:E.el t84300

grrent D silica TOC rac Ive 1 n

pam hyaﬁelghte(lpa-gﬁeralﬂytﬂrohe 5t6 200 parpshby WedgBt), and the
zinc oxide (refractive index = 2.01, average particle

- amqupt of the extender pigment is from 5 to 300 parts by weight
' (preferably from 10 to 200 parts by weight) per 100 parts by welght of -

solid content in the agueous resin.

In the undercoat paint, known addi_tives for paint can be

"app-'ropriately used besides the above-mentioned components.

Ex-amples of such ‘additives include a pigment dispersing agent, an

' s antlfoamer, a th1ekener, an ultravxolet absorber, an antloxldant an

20
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jantlfungal agent, a pr»eservatzve, a film formmg aid, and an

'antxfreezmg agent

The color tone of the undercoat pamt is not partlcularly

'j_lxmlted It is desired that the color tone isa color which is
- '.approxlmate to that of at. least one of the colored partlcles By
: settmg such a color tone, harmomeus finish having a highly

-beautlful appearance can be obtamed

For the appl;catzon of the undercoat pamt a roller, a brush a.

'trowel a spray or the like can be used. In the case that the

appllcator is used mdoors, a roller or a brush is preferable from the

v1ewpomts of pamtmg Workabllzty, applymg and adhermg abll:ty,

21



0.2 pm Pignment F: silica rock powder (refractive
i ndex 1.55, average particle size = 150 pn) dfebruary 2006
White pignment solution A: 60% by weight titanium oxide
-di spersed - solution (dispersing. agent: carfog i
- type di spersing agent, nolecular weight = ?i_g%% 1%%?-59%)
pi gnent. solution B:: 60% by weight titaniumoxide '
di spersed solution (dispersing agent: cationic
pol ymer ; di spersing agent 15 (al kyl ene oxi de adduct of

~-andidthlezsi nAt thie! tiené of thel gfjlicatiod)the whBeftoat paint may

: sal uti oni\éf“ spersi % agent: carbonic acid type
- be dibged with mater. Fheapplying-aniount o§¢be 2odereest paint

i QAP BlOBNCR SR 07 O ook, Lron oxide

2L AR 8y BB Bt o c

applicationcthawafdsnisually perfyrmed 4t agabicartité myperatibe,

'ah%et r_arretﬁo'xysi | ane condensate .30 Reactive conpound B:

OnteRIRBIE heating.onThestime foréherduringigusnally. from

o salss! W bl W idal AR 7

10

15
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‘30 -

muiti-celoife niéah B RpplcaeBie@ty, 2006 -

. F-P05105SK(SG i [Test. Exanple 1] . (Production of
- mul When|the sul§iicolefre®paint ds mpplied ovatiotisrapplicators .

PR R R e
_paﬁ:ﬂﬁxﬁa?,siﬂ‘ tﬂ@scdi% E@%ﬁﬂe éJiPEQS %ﬁi@le%% &ggﬂcl?% I;ﬁ;ade.

_ rotation spee_ r_r| ng ans S Se _

frofh the () ty (dptohipehenbe, A2bHer sy dW1asheis préferdble.
~parts by weight of the pigment A 1, part by weight of
-t helfthe colared partivlescire particlesymesle;firomf thea) to (d)

.¢omm§<r>gé% ,_Q,eﬁln'i o%'rrgtfgn%%dcauqul;eo Eagjtzinrgé %vdl’len different

applicators are used for.one surface to be ép,plied. For this reason,

- finish giving no féeling of wrongness can be obtained in the case that

a rpiler..or a blush is used to repair after spray coating.

At the time of the application, the paint may be diluted with

;water. It is advisable that the blend amount of water is ‘
-appropriately sét,_ éonsid_eri'ng the k‘.‘im_i—of the applicator, the state of
- the undercoat fi_jr th_e application, the tfe"mp'era‘ture'at the time of the -

| applidafion, ‘and others.

- '_'_I‘Iie applying amount of the conipos-itidn. of this invention is

usually from 0.2 to 1.6 kg/m?2, preferably from 0.3 to 1.2 kg/m2. It

" is _é-dvisable that tlie pattern face 'a.ﬂ:er' the application of the

' composition of this invention may be us-uallyvdried at ambient

temperature_, and optionally by heating. - The time for the drying 1s L

- usually from 1 to 5 hours.

The top coat layer made from the .mul_til-éoloured paint may be

-a continuous layer or a discontinuous layer. In particular, in the .

oy



10 thereby producing a transparent paint 1-A H
of this ... transparent paint 1-A was 8.0, f«{ﬁfua?yzoos

specul ar gl oss was S. Next, 90 parts by melght of the
mater-disper5|ng resin A were charged . i NFoPaBALBEK (SG)
container.. Wiile stirring of the resin was perforned
in the state that the rotation speed of stirring fans

-~ was set 15 to 1800 rpm 180 parts by weight of the
wat er - sol ubl-e resin B 90 wparts by weight -of the.

' . casgtihat @ucgiemd gaatipaint is userd forithewnglercoat lager, a
: nt | f oamsr: ht of wate and 5, parts _
patfiia BEl St nRTer ing o rdnupans Sanba foBngi e If the

R b e e e

vvater-base’d paint 1-A was O S. To 474 parts . by. -
ht. of the above-mentioned transparent . paint, 1-A

-E’“\EP %dded 8- parts by weight of an aqueous 5% by

o aE B R RO RERb Ene et St hy mpingthe

O cha‘l‘@éteﬁﬁrcfs(bi%ﬁ)isrﬁi@éﬂtr&hkl&ﬁfm‘s0| ution 25 uniformy.

10

15

Thereafter, 450 parts by weight of the _
wat ?hebﬁzllniwmg ihgrédientseery aded!inythe q:a'ddhmt&m ofa .
dlspersed in the mxture while the stirring was
ai9%, ¢ her cont i nued. In this way, a paint conposition

W%te@'?“@%%ﬂ“g tishh ARETIPE e L SR Yo fo B Koo

'memwatdmlethirﬂr@:@yﬁagﬁﬂhﬁé‘% o1pffer, RIRLARIK( SO A

pai nt was- produced .t’he same way as the paint

 filmefomming |tempemtebreep3°6bqrﬂ Fe8R;ciolid damfent =80% by

re used at a blend ratio shown in Table 1. In this
welﬂ\é\l@ . pai nt- conposition 1-B wherein flat gray

WS4 18 Al o Bl BT U g et

:met\lﬁ%rylmethylhé)eylsﬁaﬁlw cdpalpmér]imini@@HROSI t'i on

1- A except that respective |ngred| ents were used at a

filmpflansaing temperatare = 256, pH = 6.2,ts0lid woptent &A% by

A-]we otgposnlon 1-C 10 wherein flat black particles having

ize of /0.8 to 1.2 mmwere di spersed was yi el ded.

, Wa@éi‘ﬂixsﬁ@i‘%ﬂie tre8ih lc:Rarboxyl group-containing acrylic resin

- . emulsion (methyl methacrylate/ butyl acrylate /acrylic acid

20

_-copolymer, mmrmum film formmg temperature 0°C pH = 8.2, solid
-content 50% by werght) o ' |

oo Water-drspersrble resin D: acryhc resin emuls:on (styrene/butyl

e acrylate copelymer, mm1mum ﬁlm-formmg temperature 0°C, sohd '

%5

.;3{_).

| 'eontent 50% by welght)
Water-soluble resin A: hydroxyethyleellulose powder

. Water-soluble resin B: 3% by weight galactomannan aqueous

-solutmn
e Prgment A; heavy calcium carbonate (refractwe 1ndex 1. 50
- average particle size = 8 pm) '

. ngment B: s1l1ca roek powder (refractlve mdex 1. 55 average IR

23~




A paint -was. produced in the same way as the
conposition 1-A except that respective ingred? Ip{%aryzoos
- were used. at.a 15 blend ratio shown -in Table 1. In.

this way, a paint conposition 1-D wherei an-Paglgng(sg) IE

particles havi ng a size of 0. 8 to 1.6 nmwere

~di spersed was Yyi el ded. Pai nt conposition, L-.E A

pai nt was produced in the same way as the pai nt 20
..conposition 1-A except that respective ingredients
pazkicle sised 3tnm) bl end ratio shovvn in Table 1. In this.

- piiend EIRPATEE bt fRC fachigheodndek - 1o,

:' avethgl Partfel E’?%ﬁwﬁﬁdf%,! Pai nt coms osition 1-F 25 A ..

pal nt was uce the sane -way as the paint

* Pigmaent D:isilica- ﬁo@(powdetrl”(aéfﬂatftmihdexlmwm &Géfa e )
were used_ at .a end ratio shown in Table 1. In t

Parw}esazm A0 BMposition 1-F wherein flat gray

- PIBAIAC 2 308 nlfle PrtiaSeiYs dridest 2 2. od, Fetfks © forticleize

- = 0fZhmipry 2006 - F PO5105SK(SG) A paint was produced in

the same way as the paint conposition 1-A except that

. Pigont Ft silica rgckipewtler (pefravtive idex bl Ri55, radémge |
o hown.in Taple 1. ' In this way, a paint. conposition
-paréc@gm &i ﬂBPIE\‘P)bI ack particles having-a size of 0.8

10

i i T

soliftioh{@ifPé¥ing GBS idarBBnic Aty I§Pe diPerbASPAMS

ingredients were used at a blend ratio "shown in

' 'molesul@rweightﬁ 1809)way, . a paint conposition 1-H 10

16

- solution (dlspersmg agent: cationic poly-mer dispersing agent

- wiliE ighncef g o BprEL 00 By meleht titaniim oxip ispessed

_ -sollﬂtlong‘ *@}%{@2%&%&{,{& bgg,%ggﬁv ; n%‘é%ﬁ%ﬁ?' nt

conpaos
(alkyda&me oamie aidd?actléﬁankﬁ&dniﬁé M olBewiar weight ¢ 15000)
his way, a paint. conposi tion 1-1 wherein flat bl ack

'HLBpﬁrQMCI es having.a size of .1:2 to 1.6 nm were
_ * Black p:gment solution A: 15% by weight blaek iron oxide dispersed

- solution (dispersmg agent: carbomc acid type dlspersmg agent,
_ melecular we:ght = 1800) ‘
. Black plgment solutlon B: 15% by we:ght black n'on oxide dispersed - |

' (alkylene ozﬁide addact of alkylamine, ;holecula-r' wei'ghi: = 15000, -

25

: ";'30 |

| HLB = 8)

* Reactive compound A: butoxy-modlﬁed product of a

tetramethoxysilane condensate
- Reactive compound B: .tetramethoxysilane condensate
. * Reactive compound C: ' |

' 2 2- blshydroxymethylbutanol-tr1s[3 (1-az1ndmy1)proplonate]

*pH adjustor ammonia water

* Antifoamer: silicone type antifoamer

24




di spersed was yi el ded. Paint conposition 1- ain
was, produced in the sane way as the paint 233¢%H%" &006

., conposition 1-A except that respective. ingredients :
were used at -a blend rati o shown in Table F-HosIloHisK ( sg) .
way, a- paint conp03|t|on 1-J. -wherein flat gray
particles having a size of 0.8 to 1.4 nmmwere
di spersed was yielded. Paint conposition 1-K 25 A
pai_nt was produced in t he sane way as - the paint

- _[T%@M%#]l A except that-respective ingredients

bl.end r.at in Table 1. In th
(YRGB R gpiEiredPatiSlner e n (la biack

10

15

20

%5

R _pamrééﬂ_

gy paa size of 0.8 to 1.2 mmwere
i spersed was yielded. . . 30 Paint conposition 1-L 27 _
3 Fdtirsty 20 pastsbpaedfiflof €6¢ wakepaiispe Eﬁ@iﬂl&‘ﬁﬁ:re .

conposi tion 1-A except

: n the same way,k as the paint
ch 118&6{1 o comfaineyyr cWhile stigsing of sheatesin was performed

, Tab| hi

in SRR P LR Bl of SR K telfirtp 3300

rpnij 3cpHits by wiedght MR
D aon Eo, o e Wlterbalub oL ean MR pariEEy

weightofthe pigmeatoh hipartdpweightof tha axvifpamieraand 255

; ective i redlentsvveeused at a blend ratio,
Pa"s”hif&n Weight of water, were,; %th%rqctsu and upifesmly gnixed; -

thefébypipduibibl d IAGARNY bELFC1 IR Alepl gfeRls 1 O

tramsppeait pRintll M Avan 80, 4ad tHOdpeedldrgldd wags.way
as the paint conposition 1-A except that .respective

i ngNe#teR0partscdhy seeight of tﬁe lwa;m‘ dmgewsm@ms:mA were

| ""h“%ﬁg‘ﬂéf‘#ﬁ%r*bt@ﬁgﬁ" afdiner, | b g?‘i"s' ok the resin was
' peri’or@ngH‘lﬂﬁiﬁ: stdieaffatthe mﬁbﬁls‘zﬁ% gﬂﬂ}ri&%%ss' whBet

to 1800 rpm, 180 parts by weight of the water-soluble resin B,90

- parts by weight of the white pigment solution, § parts by weight of -

‘the antifoamer, 80 parts by weight of water, and 5 parts by weight of
“the reactiv‘e compound A were- added thereto and unifermly mixed, -
‘ 'thereby producing a white water-based palnt 1-A. The pH of this

fwater-based pamt 1-A was 9. 5.

To 474 parts by weight of the above-mentloned transparent

‘paint 1-A were added 8 parts by weight of-an aqueous 5% by welght B
'-ammomum borate solut:on as a d:spersmn stabﬂlzer The rotatmn .
: 'speed of the stlrrmg fans was set to 900 rpm to mix the solution
-umformly Thereafter, 450 parts. by weight of the water-based palnt . '.
. 1-A were gradually added to and dispersed in the mlxture while the

stirring was further continued In this way, a paint compomtzon 1-A.

. i wherem flat white part1cles havmg a sur.e of 0. 8 to 1. 2 mm were -

| 30

dlspersed was yxelded

'_Pa:‘nt composition 1-B |

25
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15

20

"blend fatio shown i in Table 1. 1In this way, a pamt compos1t10n 1-E

Paint composition 1-D

A pai nt was roduced in the same way as the 2
cgnp03|t|on 2 A except that respective |ngrég?gﬁ?@79006_
mere used at" a blend :ratio-shown in Table 1. In this
. way, a paint'conposition-.l-o wherei n flat sbip@GR 053K (SG)
~particles having a seize of 0.8 to 1.4 . mmwere.
~di spersed was yielded. .25. 3 February 2006 N,r i H M
coC4 G 00O 10tiNr"E >q ~-! .0 .00 w' 10 olcor0Oi N
t-colOllnws co cq 4 Nd"I1l 1Imlt-1 00 OORt00 r 1pld
1~ Nﬁep@mtqmpmducemm thoe swmcsmsoas the pamt/ ~t/~

f_c-ox%:ﬁ@itzbn 1-A exce-pq i{h%tore]isple 1ve mgre%xcogs were used at a

blend ratio shown in Table 1. In this way, a paint compos:tlon 1-B e

wherein flat gray particles having a size of 1.0 to 1.6 mm were

dispersed was yielded.

VPaint com_pos:txon 1-C

A paint was produced in the same way as the paint

. composition 1-A except that respe_ctwe ingredients were used at a

blend ratio shown in Table 1, In this way, a paint composition 1-C
wherein flat bléc‘k:parti’cles havi‘ng a size of 0.8 to 1.2 Vm'm'wer_e'

dispersed was yielded.

A paint .was,_produced in the same way as the paint

- composition 1-A except that respective irig-redieni:s were used at a -

bI‘end ratio shown in Table 1. In this way, a paint composition 1-D

wherein flat gray' particles havmg a size of 0.8 to 1.6 mm were

.dlspersed was y:eldedt

Paint c,omposﬂ:.lon_ 1-E

A paint was produced'iﬂ the Same ‘way as the paint

ﬂcompos:.tmn 1-A except that respectwe mgrechents were used at a

wherem flat black part1c1es havmg a size of O. 8 to 1.2 mm were

L 'd1spersed was yielded.

25

- 30

Pamt compos-nt:on 1-F

A paint was produced in the same: way as the paint

coinpomtlon 1-A except that respective mgrechents .were usedata -
‘blend ratio shown in Table 1. 'In this way, a paint co:ﬂposxtlon 1-F :
| 1-wherem flat gray partxcles havmg a size of 0.8 to 1. 4 mm were

rdlspersed was ylelded

_‘ ;f.:.l?amt composition 1-_G :

- 26
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‘16

20

.' "blend ratio shown m Table 1. In this way, a paint compos:tlon 1-J

wherein flat gray particles having a size of 1.0 to 1.8 mm were

Ocoi n00. 3 V4 coNt p Nrr-l co 001A0 .0 103%6%%%/2606

r-4 O
cir-4 x 01.eword U toOO| 00" "i O coON d| O “co
- Opp O~yl1 1 rP~W,! "i |I01UN11,~ Ocia,00cqrd4 y VvV -
i Mul wh,. M v O ‘14‘cor‘ 11 .Yy"'"~. ny@GEﬁn&BSWLSﬁG}
_1[ 1Q cq T _

'CO cow co

A paint was produced in the same way as the paint

: compdsition 1-A except that fespective‘ ingredients were used at a
. lilend ratio shown in Table 1. ' In this way, a paint composition 1-G
. wherein flat black particles havmg a size of 0 8 to 1.2 mm were

" l dispersed was yielded.

' -Pamt composﬂxon' 1-H

A pamt was produced in the same way as the pamt

'- compos‘ltwn 1-A except that respectlve mgredients were used at a

* ‘blend ratio shown in Table 1. In this way, a paint composition 1-H

dispersed was yielded.

. Paint ¢omposition 1-I

A paih-t was p'r:oduced in the same way as the paint

_ cemposm.on 1-A except that respeetlve lngredlents were used at a
" blend ratio shown in Table 1. 'In this way, a paint composition 1.1

-wherein flat black partlcles havmg a size of 1.2 to 1.6 mm were

dispersed was yzelded.

.Pamt comDOSItxog 1.J -

A pamt was: produced in the same way as the paint

composition 1-A except that resPectIVe mgredlents were used at a |

. “wherein flat gray partlcles having a size of 0.8 to 1.4 mm were

""dispe,rs_e_d-was yielded.

E - Paint composition 1-K

25 -

30

A paint was produeed in the same way as the paint

composition 1-A except that reépective ingreciients were usedat a -

blend ratio' shown in Table 1. In this way, a paint composxtxon 1K .

-wherem flat black partxcles havmg a size of 0. 8 to 1.2 mm were

dispersed was y:elded

Palnt compos:t_mn 1 L

21
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A paint was produced in the same way as the paint

_ eomPOSition 1-A except that re:ejseetive ingre-dien’ts were used ata
‘blend ratio shown in Table 1. In this way, a paint composition 1-L
‘wherein flat gray particles havmg a size of 1.0 to 1 8 mm were

- dxspersed was yielded.
- Paint composﬂ:xon 1-M.

A pamt was produced in the same way as the pamt

, compos:tmn 1-A except that respective mgrechents were used at a
- blenad ratio shown in Table 1. In thls way, & pa:nt composition 1-M

- wherein flat black particles havmg a size of 1.0 to 1.6 mm were

dispersed was yielded.

‘Paint ‘composition 1-N

A pamt was produced in the same way as the paint

- comp051t19n 1-A except that respective mgredlents were used at a

blend ratio shown in Table 1. -In this way, a pamt-comp-es:t-lon 1-N

-wherein ﬂat gray particles havmg a size of 1.0 to 1. 6 mm were

dispersed was ylelded
‘. .Paint compomt:on 1-0

A paint was produced in the same way as the paint

‘ _-eomposﬁlon 1-A except that respeotlve ingredlents were used ata
- blend ratio’ shown m Table 1. In this way, a paint composxtlon 1-0
| 'wherem flat black particles havmg a size ot‘ 0.8 to 1.4 mm were

'd13persed was yielded.

28
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3 February 2006 F- POSlOSSK(SG) (Exanple 1-1) A sand
skeleton roller was used to apply a nul ti-coldtssdary 2006

pai nt wherein the paint conposition 1-A and the palnt o
conposition ' 1-B were nixed at a wei ght rat

50:50, at an applying anount of 0.6 kg/ng, Eaﬁd%fasﬁg(SG)
plate which was beforehand coated with a gray sealer,
and-the paint was dried at anbient tenperature for 24
hours. = Thereafter, the state of the paint filmwas

(Exals e/gdl) In Exanple 1-1, a flat and smooth and

highly vivid pattern paint filmwherein white. and

gr as send skeletonavlxyl was aiseel toapnly a\lmaltlimuiehred )
es. _(Examp

o B S R S o bSetion
I .
BYID O D080 0 gt o

conposi

- 0.6/18g hin¢ 08RO 8ldteOplaté whithl WA hefdrehalbd ¢oaRediwitda gray |

1-C were nixed at a weight ratio of 80i 10:10 as the

sealgy, taind: the padut was dried at ammm tlempeaatm fen24 hours.

 enRR, 358 U Mt R e Bt ABESe 1.,

10

15

" a ﬂieaﬁeﬂsﬂ%@baa?rﬁﬂ%y eﬁ?@;ﬁ@g% I‘l:#g:ﬁ\’\:;@ﬁ%gﬂ@{-&ﬂ: whrte

particles or ned
andt geny werevamixzed was ablentbehd farmexteMo tdlﬂioﬂnhahey\ms
._used_a paint conposition wherein the paint
obseprasd dnithecolonedpartiglessai nt conposition 1-E were

: a wei ght ratio of 50:50 as the nulticol oured
(Expa:fﬁg f‘bi

5 1n Exanple 1-3, a flat and snooth and
hi gbhintihg &aeqiéﬁéfmeeﬁimhél édﬁ;\eﬁwag'ds B BxaAPle 1-1

bl ack were m xéd was able to be forne

excaphdxha:ﬂlbhqremas misedh a grhint ddmpositioadwherein ltée. paint .

le_1-4) 3.0 Painting was perforrred in the sarre
ggon d-&« 2hs| rainticompasitian drBiawd dhgapainted

_conﬁf’dﬁtro‘:ﬂ’ TRESEFE BRI Gty wWelgnP q’a@{o of 46110710, QQQ

- multi-coloured paint. .

In Example 1 -2, a flat and smooth and hlghly vivid pattern o

‘paint film wherein white, gray and black | were mixed was able to be

' formed. No abnormahty was observed in the colored particles.

20

';;25

(Example 1-3)

: Pamtmg was performed in the same way as in Example 1- 1

'exeept that there was used a pa«mt eomposrtron wherem the paint

comp031tron 1-D and the parnt eomposrtron 1- E were mixed at a

‘ wer‘ght ratio of 50.50 as the multr»eoloured pamt

In Example 1-3, a flat and smooth and hlghly vivid pattem ‘

_'_pamt film wherein gray and black were mixed was able to be formed
- No abnormallty was observed in the colored partrcles : N

g N -'_--(Example 1-4)

Painting was performed in the same Way as m Example 1-1

3 30 i.:...'ex_cept that there was uls_ed_‘_a pamt composition wherem the pamt e

30



--10.

15

F- P0O5105SK (SG) conposition 1-F and the paint
composition .1.-G were nixed at a weight rat]/FRggary 2008

-.50:50 as the nulti-coloured paint. .In Exanple 1-4, a
fl.at and snooth and highly vivid pattern  paigfsd
wherein gray and bl ack were nmixed was a'ble%?—oﬁbse%dégk(sm
fornmed. However, ooze in gray and bl ack was generated
fromthe colored particles. .(Exanple 1-5) Painting
was perforned in the same way as in Exanple 1-1:

‘compuaitid ALF dirt ehegint asbia poitibnt VIR efdild Alixekdesehn

the paint 10. conposition.1-H and the paint - :

| weighb 5atio; o 59:50 asr thenxultimolouredipgints ati o of 50: 50-

i vit Bk Bt HoefShdlismenhn 72 Bighly piit Pafferh

| paffitRIWheAbliPehey AAd MIailwe i RIREd ddleaBi {612 Mitned.

a pattern wher nirregularities were nore conspl cuous

- Howemer, ddzehosgray abdblack wak. géieateldefrbnt thiacoldred

was, performed in the same way as in Exanple 1-1

e Pa‘@&'@ﬁt that there was used a paint conposition
RS WYY | R-={ he paint conposition 14 and the paint
' '(Eﬂgﬁ%ﬂ 1 s)t '20 wei ght ratio of

osition 1-K were m xed at a .

50: FZindh , dai avlak
Fainting Mg pbiforafd @ $hahd safile wdgﬁﬂﬁm&ﬂf@ﬁ 14

flat and snooth and highly vivid patt paint film

exogpdrthat theze was wsext a paint conmbsitinmiretednithe paint

- forned. Hoyeve 0oze in gray and bl ack was generat ed
¢°"Pi_’8ﬁ¥¥!?ﬂeﬂg%fﬂaithe nadnticqapositjon bl wpre mixed at a

- weig Mt 59 gm'g:?f %.ﬁ Qﬁﬁdﬁﬂt{-gﬁﬁé@d ;ﬁ%%fng.(smipg SIE:( ?gﬁl ©

. -1 exce _ ere was ‘used a pa i
- WhelaiExdigpledi-B) a Kiphlgsvi@pattérapiht GilpwHerein gray
conposition 1-Mwere mxed at 'a weight ratio of 50:

- andyblacle weret migedovasablritotbe formed:x dipivevery the pattern =
_and ot h_.and ,hi ghl ivid. pattern . 3 FehQruary 2006 :
- wa patfgsu whegsin rnbulantticn Bhee mgra sonmpionank an

tho8k N80 ¢.£,0 be forned. However, the.finish
t her eof a finish which was slightly poorer in

“(Exainplénk€s). than that of Exanple 1-1.

Pai-n-tiﬁg"was performed in the same way as in Example 1-1

. éxcept that there was used a paint composition wherein the paint

' _ _c_ompoSit_io'n 1-J and the paint composition 1-K were mixed at a

.20

.weight ratio of 50:50 as the multi-cblétl_fed paint.

' In Exahiﬂe 1-6; a flat and smooth and highiy vivid péttern

~ paint fi_l-m.whereingi'ay and black‘were mixed was able to be formed.

‘However, ooze in gray and black was generatéd‘ from the colored

- - particles. -

S 25

30

(Example 1-7)

Painting was performed in the same wé.y as in Examplé 1-1

k excgiit- that there was used a paint composition wherein the paint
composition 1-L and the paint com;"a.osition- 1-M were mixed at a
' weight ratio _ef—SO:SO_qs the multi-coloured paint. S

In Example 1-7, a flat and smooth and highly vivid pattern

31



| HO\FG’VQI,, thefinish

(Reference Exanple. 1-1) . Painting was perf [
the sane way as in Exanple 1-1 except that t%f%mzoos

used a pai nt .conposition-wherein the paint
conposi tion 1-N-and the paint. conp05|t|onFlP@5m@59K(Sg)
m xed at -a- ‘weight ratio of 50:50 as the
mul ti-col oured paint.. In Reference Exanple 1- 1, t he

- whol e of the paint filmwas 10 of f - white, .and no
pattern paint- filmhaving high vividness was able to.

, pa:ht filed welerefini grayRxadiblackiwé ¥ pdixeid wasaible to be formed,

rrultl-colouredtglalnts) Pai nt conposition 2-A 16 o
t e&syom&gm finishhwhigh avasislightly pgorer in

N sin r ged a container. Wile ] :
vivi ahinl ﬁba%ﬁﬁﬁﬁé’%g S '&érforrred in the state that -

10

15

p of stirring fans was set to 1800
 (Refdi@rcd Ekhtagp%yfﬁg. | to

rpm 4 par i ght of the water-soluble resin A
35 Paintinipywaspaifornied e t}ﬁegsaanh Waylaspim tE:kgm\péé dhi
of the antifoamer, and 380 20 '.Parts by_weight _of

. exceptdhatdhergag used arprintcompasitiop m@f&mtth@r BRint
confbaELR 3R 4ARNHCDRR BikRbodithn 106 BdsR il et
weiB$ ratid\e¥50: 55 ithe Mbltecedudd pamt. -

wat er -di spersing resin C were charged int o anot her
contniRefereinte Examiplei hd, dhe wholesifrtheapabst film was

rfor in the staje at the r eed of

lt?,.%gma%nse@%n b V%ﬁé’sw jinessyyas able to.

H}#} of the water-soluble resin B, 50 parts by _
wel of the white pignent solution A 50 parts by

__'[Tes@eEﬂhhlpmfz he bl ack pigment solution A 5 parts by .

wei ght of the antifoaner, 50 parts by weight of

-(Prqﬂa;cguonarfomﬂpacpbom;emagnts) of the reactive. 30

Paitd ound gvvereadded thereto and unifornly mixed,
aint e ORI <38y 2006 F- P05105SK (SG produci ng a

i essioaoy BERRLY Nt o (G Gabel fapiielng regin A wore

 chagged linteoven taitieron it hiifeastipringnbf theiresin #aewpaeib rmed-

added 10 parts by weight of an aqueous 5% by wei g o
in theftate thestheratationospeed @fcﬁ%ﬁenguibnswasuaqtz@ 1800

o] B PP P RERC B B IAAR R AS Bhrbod™

- We-iélgﬁsﬂhé pEEh O, Phakrb by Weisnas ehe Eﬁit‘ifoamer, and 380

20

25

30

“‘parts by weight of water i;vere added thereto and uniformly mixed,

'thei'eb'y produéihg a transparent paint'2"'-A- The pH of this

transparent paint 2-A was 8.1, and the specular gloss was 5.
- Next, 85 parts by welght of the water-dlspersmg resin C were

charged mto another container. While stirring of the resin was

'-Lperformed in the st-ate that the rotation speed of stirring fans was set

to 1800 rpm, 250 parts by welght of the water-soluble resin B 50 .

| , .parts by welght of the white pigment solution A, 50 parts by weight . "
- of the black plgment solution A, 5 pa.rts by weight of t_he antifoamer,
50 ;iiar-t.s by weight of water, and 3 parts by weight of the reactive

compdund C wé{i‘é added thereto and uﬁiformly mixed, théreby

IR



15

20

- 2~A were gradual |y added to and di spersed i
m xture while the stirring was further cont ﬁw%%ﬁ”a'?ﬁoos

this way, a paint conposition 2-A 10 wherein flat

gray particles having a size of 0.7 to 1. mepo\gqrogSK(SG)
di spersed was yielded. Paint conposition 2-B A paint.
was produced in the sane way -as the paint conposition
27A except that respective ingredients were used at a
15 blend ratio shown in Table 2. In this way, a paint

Producingia white-watérebased faiht B-Ack Tiee L bfthievi ng a

SIZ‘H‘\Of 0.8 to 1.6 nmwere dispersed was yi el ded.
watezhased, ppint 2-AjRas 8(:9A pai nt was produced in the

5. R
f ﬁg? °\p§?8§‘f‘{f‘!\%§"§ %gq ?1{ 3 Igtvlgglg}?lﬁt@oge rgH&Parent :
painfR-A WA dded 20! ﬁa&s Hj“vﬁe'igﬁt Whan agulduli5d by weight

conposition 2-C wherein'flat -gray particles havlng
B ammem hﬁralzecsqlutioﬁ asna dmpexmdnsgtabshdemsmwm(tmn
, ar@t QS|t|ofnZD25Apa|nt was producedlnthe -
speg %""H’IS pas was sepde ?Peﬁpzn/i%m¥ ¢ golution

unifdiih ﬁ--t 'Tﬁegﬁﬂi‘%‘}' ﬂ@‘ss?ﬁﬂ’seb\,%&%‘igﬂ ch‘gﬁg%é t&.gsa paint

- 2-Aiwére ghedaallyl dtaaealtacdsnaamspekﬁd lirﬁ\uﬂegnﬁxtuie while. the

to 1.4 mm were . dispersed was yielded. 30 Paint -com
stlrbtﬂg wes further comtinned20ls thiresyq3pale) compositiomg-A

whefP 6 a1y RaTsAEs RENing 2 arte bL G246 JBqum Were

disgdreed wa $§oyn in Table 2. In this way, a paint
I*clnlorrpo& tlégﬁez wherein flat gray particles having a

Paind eem:ioé.ttihn@—ls 6 nmwere 5 -di spersed was y| el ded.
- Paint conposition 2-F A paint was produced in the sarre
way? Raiptevagiproducsd in itheosame/way s the paint

con{iRfifi, LA PREGP FRAF retBhEyve FagrbHiCata pate MieA Stye

blenddrytie’ Showi fh- 'll%{!ﬂé@ Pafg 'tﬁh@%:ﬂéf}‘éiégﬁﬁt oitphitiod 2-B

to 1.5 mMm were dispersed was yi

‘wherein flat black particles having a size of 0.8 to 1.6 mm were

_ dispersed was yielded.

Paint cbmvosition 2-C

A pamt was produced in the same way as the paint

-;compomtxon 2-A except that rESpect:ve mgredlents were used ata
- blend ratio shown in Table 2. In this way, a pamt comp051t10n 2-C
' wherein flat- gray particles havmg a size of 1. 0 to 1.6 mm were |
- dlspersed was yielded. ' |

* Paint com osition 2-D
25

A paint was produced in the same way as the paint _

composition 2-A except that reSpectiv‘e ingredients were used at a

B ,blénd-ratio shown in Table 2. In this way, a pamt compomtlon 2- D :
. wherem flat black partlcles havmg a size of O. 8 to 1.4 mm were
e d:spersed was yielded..

1 I\.’a-m.t composﬂ;l.on 2-E

33



~"In the production of the paint conpositions.2-E and
F, a mxture of the water-based paint and t e%ruaryzooa
reactive conmpound C was added to and dispersed in .
the: transparent paint, and subsequently, gl9g54108sKk(sG)

~reactive conmpound C was further m xed therew th.. Paint
conposition 2-G A paint was produced in the sane way -
as the paint conposition 2-A except. that respective
ingredients were used at a - blend ratio shown in Table -
2. Anpaintswasyprodysed in thiepssind waylasthe pdiatei n -
flat,gray particles having a size of 0.8 to 1.4 mm :

comppgition 4 exgeph thot spgpactivg ingreslipots wene used at a

iR g PR e A Y, £ Phiion 25

wheéfRifi filsegray partivles HRARe & ife DTWD ’I':é‘,lTGti']hg!tl %ﬁl‘g’;k

. this way,” a paint conposition 2-H wherein f
disperseidcwas yielded. a size of 1.0 to 1.6 mmwere

' P .dj spersed, was vielded. In the production of the paint
-' %gﬁﬁm&igand H a mixture of the. water=based

- PRt wig SRR L WRe Ra3s (O RS 1
contpbsitivie Z-AVexxcdPDENAE YeSpObtiveiphddntSWerk¥sed at a

reactive conpound C was further mXxed therewth. ‘

- blemd ratiocshpwa in Jable 12.A huthis way,m padot ¢ompositien B F

10

15

20

95

S 80

S WA the paint,, conposition 2-A except that _
whefgln 3ad Ol pretielen Bavers Xiskes of 8 9 L msre
pg}g Lh. Tald £,.2. In this way; a paint conposition 2-1
dls V\her&gi‘ga?ljy—gtgi(ger%y particles having a size of 1.0 to

1. Hnrﬁhe@fmdttﬁﬁaﬂreﬁﬁﬁhd\?&int Joinposhibnis ZEaad Fj an
ced in the sane way as the paint

. 7-JJ A paint was produc _ . ‘g
- m!.xinr%sfrﬁgﬁ vrter-based paint anditheserctiveccomponnid & was

saalfih 454 bl 5o A, h b bty
the POALHVESO RPN © WcrltilrimiRed theflwit o

e. :
di spersed s ylelde Pai nt. conposition; é A pai nt

Paintesomypoxitioar 2-G t he sane way as-the paint

A pain-tr-was produced in the same way as the paint

- composition Z—A'exeept‘ that respective ingredients were used at a

blend ratio shown in Table 2 In this way, a paint compositi_on 2-G

'_ﬁwh'erei.n flat gray particle_as' having a size of 0.8 to 1.4 mm were

dispersed was jié-—ldéd. _
H

o A*painf was produced in the same way as the painf

Paint com’ o.s'iti_on

ico'mpo’sii;ion 2-A excepi: that_respective ingredients were used at a

‘blend ratio shown in Table 2. 1In this way, a paint composition 2-H =~

wherein flat black particles having a size of 1.0 to 1.6 mm were

. dispersed was yielded.

In the prodﬁct-idn of the paint compositions 2-Gand H, a |

.mixture' of the Waterébased pai’ni: and the _reacﬁvé compound A was

added to and d:ispersed in the ‘_'tl"azispal;ént paint, and subsequently -
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15

20

25

30 -

- whe,qeép
' 428 'the paint.conposition 2-A except
 dishPedd il el |

- Paint composition 2-

conposition 2-A except that respective' -ngre ients
were used at a blend ratio shown in Tabl e 2.3 ‘?PWW@OOG
way, a paint conposition 2-K wherein flat gray
~particles having u size of 0.8, .to 1.4 m“fWO%lOSSK(SG)
d| spersed was yiel ded. 20 Paint conposition 2-L A
pai nt was produced in the same way as the paint
conmposi ti on 2-A except that respective ingredients
were used at a blend ratio shown in Table 2. In this
the/\ﬂe_,act&vew giothpoandoSiwae furttheieixidthéfRiwithack
partlcles haV|n%aS|ze of 1.0 to 1.6 nmwere .25
i el ded,. Paint corrp03| tion 2-M A pai nt -

oo BRI RS ﬁf"‘ﬁ&%ee‘ienﬁﬁ%/ s, Bl 58 the paiton: s

| eoﬂpasﬁaﬁcm efoopt el rEbpRotA hgidBidARk Srére hied s

way, a paint. conposition 2-M ein gray

‘blepdtaitit shovayinFables2 .z eInft]:ﬁs&vap, | pizmmempo&tmn 21

Febrgﬁﬂg 2006 F PQO5105SK (SG di spersed _was
graypart ﬁﬁd’sﬁ‘f@ﬁwa zsmp RiphOnto 1a€ 1 ere

ingredients were used at a bl end
Pamabb@nﬁbsmong frable 2. In this way, a paint
conmposi tion wherein flat black particles haV|ng a

si z& phint @as prodiiced inthe $alnmomaseais the, paindl ded. 3
- Feb | ~+ 0 ony) 00| | +70 Cz~
en?f%fr)i ‘KIZ% q:gaep%that respegtrve mgred?ents? %ve;e used at a

blend ratio shown in Table 2. In this way, a paint composition 2-J

- wherein flat black particles having a size of 08 to 1.5 mm were

dispersed was yielded.

‘A paint was produced m -'t__he same way as-the paint

‘composition 2-A except that respeetive'ingredients. were used at a
‘:blend ratio shown in Table 2. In this way, a paint composition 2-K

~ wherein flat gray particles having a size of 0.8 to 1.4 mm were

dispersed was yielded.

Paint comﬂosrtmn 2-L

‘A paint was produced in the same way as the pamt
composition- 2-A except that respeetrve ingredients were used at a

biend ratio shown in Table 2. - In this way, a paint compesition 2-L

- wherein ﬂat black partlcles havmg a sizé of 1.0 to 1.6 mm were
: d1spersed was ylelded

- Pa_r_nt comnosrtron 2-M

_A pamt was produced in the same way as the pamt :

- composztmn 2-A except that respective mgredrents were used at a .

blend ratio shown in Table 2. . In this way, a pamt composrtmn 2 -M "

' wherein flat gray partlcles havmg a. size of 0.8 to 1.5 mm were

'E‘35f
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'disjierse-d was yiélded.

* Paint composition 2-N

A paint was produced in the same way as the paint

_cbmpos'ition' 2-A e;kcept that re’specf:i've ingr‘edien-ts were used at.a |
‘blend ratio shown in Table 2. In this way, a paint composition 2-N
' wherem flat black partlcles having: a size of 1. 0 to 1.6 mm were

o ,dlspersed was ylelded
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pai nt wherein the pai nt conposition 2-A and thl_e pai nt
conposition 2-B were mixed at a weight rati o ggPruary 2006
50: 50, at an applying amount of 5 0.6 kg./nR2, to a

slate pl at e which was beforehand. coated -w #-bp@s 95 8¥xK (sG)

.sealer, and the paint was dried at anbient tenperature
for 24 hours.. Thereafter, the state of the paint
filmwas observed. In Exanple 2-1, a flat and snooth
and highly vivid pattern paint filmwherein gray. and

A'(Exh_kmple 2et)e nmixed was able to be formed. No abnormality

was 10 observed inthe. col ored particles. &iaaml e. -
2- 2 sand slelgtop sollerrwasmseidita pppiy semii-golowred .

peiff WRAIR the PATEP omBonirit 2 KhndH pfel eSmposition
 2-BP@kié miniBat %iglilpr&ﬁ'beoﬁisé?ﬂoﬁht%nl?gw&%? n%ﬁgiﬁﬂt of

of -50:50 as the nulti-coloured palnt.

| 0.6%g/m3, toat shte plavewhivi wrisghéforehaind coatédwith a gray

~_paint 4‘%m wherein gray and bl ack were mixed was able
sealey, gad thepaint Resdradat pmbignt temperaiqrefor4 hours,

TRk PO i s AR Epple 2,

10

15

~ except that thefe was used a paint composition wherein the paint

.‘-25

30

a ﬂifl.&hdtéﬁiddth\@ﬁdltﬁgﬁl% Wivid pat e8P Palih f I WiedfeihEray
pai nt conposition 2-E and the paint conposition 2-
dklacknwete mixed was ghle tatheofaximed; 5Noagbnhemality was

L multiscqloured paint. . In Exanple 2-3, a flat and
°bs§%%éhn§='?&-ﬁ?ﬁﬁ ,W‘(ﬁi‘ﬁﬂﬁattern .25 paint film
. (Ex W 1€id1o9ray and bl ack were m xed was able to be -
( o] 'rreglzgl\lo abnormal ity was. observed in the col ored

parPairténg Wiy pErfcrmed) ilPehsiddifle Wa§ agcin Bkaiple12-1
__the sane _way as in Exanple 2-1 except that there was
except 4hat there wampsed a painh@cgnpositiopavhereigothe paint
. CO i.tWOR 2-6,.,and fhe paint .co sji.tion 2-H r .
confyfdiitits 228 AR nEpatnt bGPt iR Bob KPR ia G AE 2
k2tief o PR ' ila Haga int. In Exanple
we%ﬁﬁ&&g@f?g?egﬁg%?ngggﬂzg %‘?@r‘% ' 'v?%' pattern ‘paint
fi |In Braneple gr2ya dlat dhdcdmooth shddiighdy vabid pattém
formed._. .No abnormality was observed in the colored.

painffilm whereingrayandblick were mixed was able to be formed.
. Neo abnormali{;y was observed in the colored particles. |

(Bxample 2-3)

- Painting was perfé;’med in the same way as in Example 2-1

'éqmpo'sit_ioﬁ;z;E and the paint com;ios_..ition' 2.F were mixed at a :

* weight ratio of 50:50 as the multi-coloured paint.

In Exé-mple 2-3, a flat and shiooth and highl‘y vivid 'patte_rn_

: pa-int film wherein gray and black were mixed was able to be formed.

No abnormality was observed in the co‘!ér_ed pérticles. ,

(Example 2-4) - -

Painting was performed in th_’ésaine way as in Example 2-1 ‘

- except that there was used a paint composition wherein the paint

" composition 2-G and the paint composition 2-H we'r_é.' mixed at a

38



Pai nti ng was perforned in the sane way as in Exanple

2-1 except that there was used a paint 3 February 2006
conposition-wherein the paint conposition 2-1 and the
pai nt conposition 2-J were, nixed at a- mngbb5§gggg (SG)
of 50: 50 as the nulti-coloured paint. 10 In Exanple
2-5, a flat and snooth and highly vivid pattern paint
filmwherein gray and bl ack were m xed was able to be
formed. However, the finish thereof was a finish

' ‘weighitaatiaof S0:50 4y theonaﬂti-aolddrécﬂpaﬁﬁt than that of

Exanpl e 2-1. Exarrpl e 2- 15 Painting was perforned
in 1REXMPIOR a8 flat mqﬂnandxmghlytmdm@tem

T TR RN —

Co10

.18

- 20

- Welﬁbt @a‘ﬁweﬂ

No Bbie¢nitility wati di¥ervdld fa the bl | ticol oured
pai nt I“{r? Exanpl ee2 6, a feat gﬁ?}la? F"-hlggnd hi ghly

‘,(Example %-zﬁ)tern 20 paint-filmwherein gray and bl ack

xed was ahle to beforrred However, ooze in
gr a?aéﬁ‘l ng wag Rerdormedinthe 3318 WAE asoin Example 2-1

| excggf tth%'tﬁ:glere (‘gﬁée %s%%& \@ﬁg@ﬁ%&i%g@gbg&% g%é@falnt

comﬂsﬁxtidﬁé 28] andSthie gﬁmtrw:ﬁ?oammaszn weréhpigéd athe
pai nt rrgo& tion M and the paint conposition 2-N

8: 54 asythgmultit¢olasfredopaintas t he

RIS B Bat A amaath S BIZE Yiid patkern

P U880 UDHUKEOSS A 1 sofe formea

Hovs(d%’e:rd thiel finisH thetéof waiscu Fitiishavhich wdsélightly poorer in
onposition 3-A First, 200 parts by weight of the

| V1VIS%§F§F thathat pf Emlﬂ%he charged into a

While stirring of the resin was perforned
(Exa%ﬁﬂ@%?lgs ate that the rotation speed of stirring fans
VWapERitihf wad Perfd¥thed Rithe %W%tas%? Eskﬁmple 2-1

wat er-sol Uble resin A | part by wel

‘except thatithere aves #sedpm painb eowrpokitionh whepsin\ehe paint

d
compos?gion 2- K and the pamt compesition 2-L were mixed at a

- weight ra-tlo of 50:50 as the multl-eolo.ur-ed paint.

In Example 2-6, a flat and smooth and highly vivid pattern

'_pamt film Wherem gray and black were mixed was able to be formed.

However, ooze in gray and black was. generated from the colored

‘ partlcles

- V(Reference Example 2- 1)

25

630

Pamtmg was performed in the same way as in Example 2 1

-'except that there ‘was used a paint comp051t10n wherein the paint

compos:tlon 2-M and thie paint composition 2-N were nnxed ata
weight ratio of 50: 50 as the multi-coloured paint. |

In Reference Example 2:-1, the whole of the pamt film was

off-white, and no patte_rn pami_: film having hlgh viv1dnes_s was able to s

_be formed.



15

20

25

30

. there{Pﬂl
10 -

thereto and uniformy m xed, thereby producin
transparent paint 10 3-A. The pH of this tran’gﬁ‘%?'lé?wzoo‘s

paint 3-A was 8.1. Next, 90 parts by weight of the
-wat er-di spersing resin A were charged |n§Qng95$§k(SG
container.. Wiile stirring of the resin was performed
in the state that the rotation speed of stirring fans
was set to 1800 rpm [80 parts by weight of the
water-soluble resin B, 90 15 parts by weight of the

[Tem%mlgn%ht sol ution A, S. parts by weight of the’
ntlfoa ts, b wei ght of water were added
(Prof Pf%\lfﬁ‘i/ t hereby producing a
ed paint 3 A The pH of this
W 5p taait 3-Awas 9.5. To 454, parts by \NEIght
of Fizse, 200vpartarty weight oFthRAwREr-dfs s Eh% %eéiﬂ‘ﬁr@ere
5% §

added 8 parts by weight of an aqueous.

| char to M eentaisnero| While stirringi ofthe iresis walsi peﬂermed

i o bR Vi 0B g F e b S0 s s ke o0

 rpm, praalpg?tsel_:yfwé?ﬁ%ﬂogg the Q?f)a @&\l&jlb% frhpﬁne A, ' pkt @%ngglght

of the mmtnmmmndgaaoqmﬂt; Iiydeb@ighﬁ offWatéswere alidéd t he
t he stlrrln was further continued. In
i}' ﬁgmﬁr@wm dransparenthpaint

f .0 nmm wer e
3-A. g? %%ﬂ:"?fmig\sg Ui &é@égﬁj’“ﬂf‘t%’ ﬁ‘p‘é’?Ft]? 3-B 30 A
paiert, @0 parres Bycdheight 0F tHAWate) dispdiink ?e@in £ Wrete
February 2006 F P051 5SK( SG conposit

- chargeghinto-apethey contginds.cnWhile stiniveg| oittha ré:dmndas

s o i i
‘to 18005tgM, A8d partd by & 85%&%?% REELPEdIIAS MsipdElag °

Pai nt conpoSition®3-
parts hyyweightof mherwhltmpigmehlt@blﬁtﬁrﬁm; @%ai‘iﬂy weight of

tive redi ents were used at a lend Tati o
the a’%‘ﬁi A ?A@l Ozparts by weight,of wapar wereongdedithereto

e B8 gl A Dt Eabbed i

| 3-A mfm of ¢his water-based paint 3-A was 9.5,

To 454 parts by weight of the above-mentioned transparent o
paint 3-A were added 8 parts by weight of an aqueous 5% by weight

ammomum borate solution as a dispersmn stabilizer. The rotation

- speed of the stirring fans was set to 900 rpm to mix the solution
umformly Thereafter, a mixture of 445 parts by weight of the
' water-based paint 3-A and 5 parts by welght of the reactive

compound A was gradually added to and dispersed in the mixture

while the stirring was further continued. In this way, a paint

” composition 3-A wherein ﬂat white particles having a size of 0.8 to

- 1.2 mm were dispersed was yielded.

Paint com J)_omt:on 3-B

. A paint was produced in the same way as the paint

40
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15

20

25

AA palnt was produced in the sane way as theéf |nt
conposition 3-A except that respective ingre eqbrgary 2006
were used at a blend ratio shown in Table 3,.. In .
this -way; a paint conposition 3-D 15 mherelngdgyogggmgG
particles having a sirze of 0.8 to 1:6 nmwere _
di spersed was yi el ded. Paint conposition 3-E A pa|nt‘
was produced in the sane way as the paint conposition
3- A except that respective ingredients were used at a

‘compasition BaAm:dtqitdshat tespebtive ifigré didntisowesy usad at a

bl E’?&/m cor{gq(,)& tion 3-E_ wherein flat black particles
eng Fatjoshowa in Tebbe 8o In thiswags 8 printeeempogition 3-B

w0 R PN s 4 i AELTY T PSRER

. dispeebed adhe yieMR d. ngredi ents were used at a blend.

ratio shomn in Table 3. In this way, a paint
B OR) n 8-Cwherein flat gray particles having a
siz 0to 1. di spersed was yi e| ded.

ot A Bagt e Psﬂggce;iserﬁu%aamew Shepaint he

| :_ ‘corﬁ PORitBY Q%%Qiegsggztatt?ft rc?iééé’p i nﬁg%%f Sﬁ%gg)at a N

- conp05|t|on

blendrmtun@hmnan 'mbm rnﬁnmgw arpaiﬁhlﬁnﬁ ok&mns C
a paint corrp05|t| on 3-C wher ei.n fPat bl ack

Wh?o"@rlﬁ @%i’\lﬁﬁk mgta: et havingla size of G5 8nto Ae2 anm were
sed.was.yi,el ded. Paint conposition 3-H A pai nt
dls’?\afé%ﬁ# C‘g id¥ﬂ the sane way as the paint

glﬁgmﬁbbggﬁoﬁ Apxcept that respect ive ingredients
Were used at a blend ratio shown in Table 3. In this"

way A pajrd was@mmmdd in thebanlcwaiynas thet painty

r I havi n (4 f 1.5. mm wer
.conggt es having a size of 0.8 to wer e

1 B-Raexge Rt that respactiveningredients sveremmdmt a

bledft ya Bl SHBWh, 48 ol oty VE Thig Sunmocn BRRE Ao wmEeatpacs-D

whereeadlae iy i:l&%{bléél hEAhS #sjzd o g*b 8 Y& eqnpg%re .

conposition . 3-1 wherein flat black partl C

-dlspmcdgwassri#bdm 1 0 to 1.6 nmwere

_Pamt [o]e] os:tmn 3-E

- A pamt was produced in the same way as the paint

compos1t10n 3-A except that respective mgredlents were used at a

rblend ratio shown in. Table 3. In this way, a paint compomtmn 3-E

wherein flat black partlcles having a size of 0.8 to 1.2 mm were

dxspersed was y-lelded

,Pamt composxtlon 3-F

A paint was produced in the same way as the paint

: comp081t10n 3-A except that respectlve ingredients were used.at a

blend ratio shown in Table 3. In this way, a pamt eompos:tlon 3-F

- wherein flat gray particles having a size of 1.0 to 1 8 mm were -

. dispersed was yielded.

| o Pamt composition 3-G
80

" A paint was produced in the same way as the pamt

41



di spersed was yielded.- Paint conposition 3-J A paint

‘'was produced in the. same way as the paint 3 February 2006
conposition 3-A except that respective ingredients =
were used at a 20 blend .ratio shown in Ta

this way, a paint conp03|t|on 3-J mherelngﬁlg%ﬁ8P§§(SG)A
particles having a size of 1.2 to '1.8 nmmwere .

di spersed was yi el ded. Paint conposition 3-K A palnt

was produced in the sanme way as t he paint. 25 :

-co:ﬁﬁ%i’ﬁbh' 3 %xéegi’:ct‘h‘&tt félfiiec& ‘Fﬁéi’ééﬁ%h'ﬂﬁ 'v&‘%‘eeflééd ata

were used at a lend ratio

- blendyratio shiown darfpable 8onI8- ﬂhls\/\hsy,ea rpa‘:hatcehhpﬁkltmn 3-G o

whgartlﬁles having a size of 1.0 to 1.6 mmwere ..

at blagk narticles havinga size @fck.2oke 3:6 mme were

N g*_.gg ijons .3-J and K, a-30 m xture of the
,dls ba%ggfeiggﬁ and the reactive conmpound C was 3

alﬁehjdiﬁhbsﬁqgﬁ &FP05105SK( SO added to and dispersed in

the transparent paint, and subsequently the reactive.
co n#opnihMSprdud:md ini thexl sahee waiyt &s tHei Paint

* conbBRHIeh. 21 Jube Yl R S it et e o

10

15

e A S 1 Yt A i

whaedy flat pray parbioles havinig 8 size @f.B0tol 165 W&e
di spersed was yi el ded. Paint conposition 3-M 10 A

dlsmsmi was Sﬂﬁ&@@!&ed in the sane way as the paint
. except that.respective ingredients -
i : 2Bl end ratio shown in Table 3. In this
Wa¥A ﬁﬁ' bhd ATK
i 8 bR

partlcles avi'ng a si ze

‘compogitioe 8-Acexgept thdt respettiviehingredients aerefusdd at a

pai nt, conpositions 3-L and M a mxture. of the

ble%rétl%ﬁbewqow fabiadB+ hin this wax apapet compesition 3-1
th nt t d

whelliE Aok PREBRIEE haing R atAnAT 4 030 HE et Whteed

‘dispdife@Whd yiefeddit conposition 3-N - o

Pai_nt comprition 3-J

A pamt was produced in the same way as- the pamt

o compos1t10n 3-A except that respective mgredlents were used at- a

- 20 : blend ratm shown in Table 3. 'In this way, a paint compos.ttlon 3-J
_wherem flat gray particles havmg a size of 1.2 to 1.8 mm ‘were

- dispersed was yielded.

o 'Pamt compos:ltlon 3-K

25

A paint was produced in the same way as the pamt '

Tco’mpos:tlon 3-A except that respective ingredients were used at'a

' blend ratio shown in' Table 3. In this way, a paint composztlon 3-K

where:n flat black particles having a size of 1.0to 1 6 mm were

‘dispersed was yxelded

30

In the product:on of the paint compos1t10ns 3-J and K, a

mlxture of the water-based paint and the react1ve compound C was - :

@
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25

30

20 A paint was produced in the sanme way as the_ paint
corrpogiti on 3-A except that respective ingre Feeﬁ)( W?OOG
~were used at it blend ratio shown in Table 3. In this
way, a paint conposition 3-N wherein flat ggpa¥iossk(sG)
particles having a size of 0.8 to 1.4 mmwere
.di spersed was yi el ded. 25 Paint conposition 3-0 A
pai nt was produced in the sanme way as the paint
conposition 3-A except that respective ingredients
addq;cbte aqut dispersed imthedransphoent paidtband Bubsequitly

' pai nt co sitiogn 3-0 wherein flat_ black
 the FEgctive

¥¢ SompoH was dugther mimed thesawitde 30 |
asftivasSz i el ded.- . 43 3 February 2006 F-P05105SK

. dli
,Palnggg | Iagi 6_3_%- 3-A3-B3-C 3-D3-E3-F3-G

Waepaihts wasspridiuesd in AHP 808 0wagORs e 3000 4J A .
V\ate? soluble. resin A 34..4 4444 974 Antifoaner 1.1.1

compositiqni3-A excent thet sespeotivecEredients parei used at a

blendAbid Bt R e S, "Dn s s podnt somnposition 3L

I I |
e e S IE g e S1018 55 ol ore

" dispexsiest was yieldédi e pi gment --- 50--- solution B Bl ack

- -50100 --50100 solution A
Paint congposittlon 3-M

A p_a-mt was produced in the same way as the paint -
composition 3-A except that respectiire'ihgredients were used at a

blend ratio shown in Table 3. In this way, a paint compos:tion 3-M

wherem flat black particles having a size of 0. 8 to 1.4 mm were

dispersed was yielded. _

In the production of the paint compositibns 3-Land M, a
mixture of the water-based paint an.d the reactive compound A was
added to and dispersed in the transparent paint, and subéequently

the reactive compound C was further mixed therewith.

Paint compos;tion 3-N

A pamt was produced in the same way as the pamt

composition 3-A except that respective 1ngred1ents were used at a

blend ratio shown in Table 3. In this way, a paint composit_ion 3-N

Awherem flat gray particles having a size of 0.8 to 1.4 mm were

dispers.ed was yielded.

Paint composition 3-O
A paint was produced in the same way as the paint
composxtlon 3-A except that respective 1ngred1ents were used at a

blend ratio shown in Table 3. In this ‘way, a paint comp031t10n 3-0

| wherein flat black particles having a size of 0.8 to 1.2 mm were

dispersed was yielded.

. 43



"Black , pignent --- 50100-- solution.B H adjustor4
4 q Antifcamer 555 5555 \Wter ...803070 50703 é@amaryzoos

Reactive conpound. A " 51025 1025-- Reacti ve conpound
B---1025 Reactive conpound C LJ PH 9.59.2. §J§b5105SK(SG)
-9.011.29.111. 2 Reactive conpound C Al'l ‘nunerica

val ues, except t int he le are values representing

6H. t ab parts by weight. 44 3 February 2006

F- POSlOSSK(SG) [ Table 3-2] 3-H3-1..343-K3-L3-M-N3-0

[Taw @-1§li sper si ng200200200200200200200200 Cresin AP
ter-soluble resin4d44 4444 aoi. A a

Aftifoaner 11111111 Vit ér3e83B@B0388-Gp BB03EA:BI03-F | 3.G
Dif Wster-dispeiraing #eid (830810568 | 200 | 200. [ 200 | 200 | 200
¥ Pl A8. 28. 28. 28. 28. 28. 28. E§;24 oL, : 1 '

Pl e e ey e i e N S T
Bes Ani_:iioamer ‘ 1. 1 |1 11 1 1 1 |
g_n. Water , 250 380 | 380 | 380 '._380 380 | 380
& | Dispersion stabiiizer | 8 10 | 8 10 8 | 10 | 8

PH . |81 |82 82 82][82]82] 82
| Water-dispersing resin | 90 | 85 | 100 | 8 | 100 | 85 | 100
A : | : ' ] K
‘Water-dispersing resin | - | - - - | - - -
C ' : : -
| Water-soluble resin B | 180 | 250 | 200 | 250 | 200 | 250 | 200
- - | White pigment| 90 | 50 - - - 50 | -

E- solutionA 7_ - .

_ i ‘White pigment | - - - { 850 - - -
o solution B . 3 K
2 |Black . pigment| - | 50 | 100 - ] - 50 | 100
8 |solution o | R R | --

% [Black . pigment| - - - | 50 | 100 | - -
® | solution B ' : -

B' PH adjustor o - - 1 4 - 4 - 4
" Antifoamer _ . -5 |5 | B 5 | B 5 5
Water L | 80 | 50 | 70 | 50 | 70 | 50 | 70
Reactive compound Al 5 10 | 25 | 10 | 25 - -
Reactive compoundB | - | - | . - - 10 | 25 |
| Reactive compound C - o - - |- -
_|pH . 195 |92 11.5_ 9.0 [11.2} 9.1 [11.2
Reactive compound c R D - i - -

All numerical values, except pH in the table are values representmg
patts by we1ght

44




resin C Water-sol ubl e resi n250200250200. 2502(\)50|_2§)0200 E
VWiite pigment------ 50- solution. A Wiite ebruary 2006
pi gnent 5050- 50-.-- p solution.B, p, Black
- pignment------50100 solution A Bl ack B F_pg51-05SK(Sg)
" pi gnent 501005010050100- - solution B KH - _
adj ustor----4-4 Antijfoanmer -555S. 5555
Wat er 50. 70507050705070. Reacti ve conpound--1025- A
Reacti ve conpound B Reactive compound3333---. C
- [Tables353] 798. 79. 211. 9.011. L54 Reactivve . com ound

" 3TI3T-- AT TUMET T CRi; yAluEy, é@éﬁ Y% 3E'gxey ii&_}ﬁ 3_d

orefipl & a mul ti - col pured| pai nt- wherein {he paint _
OWterisalabfe Aresth | NG phi @ ¢onpo$i 4 ofi 4 3{Bawicqg | 4
Xed. at a wei ght rafio" pf 50150, @t anjapplying

s r s pe aing o0 | 2062004200, 509 | 200,208 (200 200 |

4 1 o .
Tt eOf 06 Kg/llz O @ Slrate Pt S -
l[l- fﬂs e]"'“’* ed—w h.l"!a.— -—Qe,al_e anc { ‘\P?"pf-l ntl: 1

1 ull 7

Wa&prpd at _anbi ent | B&Ghe S80Q 380 hg80s| 380 | 380 | 380

hBispdnsion stabilizet ¢ B0 | h& pai 10 {i18n WabQopse vEdio | 8
nppxanple 3-1, ~a b %tz?“%.?@%.& glon @Y 88 g o | 8.2
Water-disp el-lrtsinl' PALL LA LIS DR T 85 100 | 85 | 100 |

Transparent paint
— S TO® 30 FTNQ

| resin A , K
- Water-d:lspersmg | 85 {100 85 [100| - | - - -
| resin C » L ' : : -
Water-soluble resin | 250 | 200 | 250 | 200 | 250 | 200 | 250 | 200
B . .
White pigment - - - - - - 50 -
‘solution A _ ! B ]
. | White pigment |80 | - 80| - | BO| - - -
B |solution B : e K ' _ _ ‘
8 | Black pigment - | - I - | 50 | 100
'g | solution A : _ :
- .§ Black pigment | 80 [100| 50 |[100| 50 (100 | - | - |
*¢ |solutionB H e '
8 | pH adjustor - - - « | - 4 - 4
| § |Antifoamer 5 5|5 |5 5|5 |55
7 | water |50 |70 | 50| 70 |50 | 70 | 50 | 70
| Reactive compound | - - - - 10 | 25 - | -
a0 _ R I e |
| Reactive compound | - - - | - - | - - -
B b ‘ | .
| Reactive compound | 3 3 33| - - - -
3 PH . 189|187 89|87|92|11. | 9.0 | 11.
. - 151 |4
ReactWe compound [3) - | - 3 | 113 1 | - -

-  All numerical values, except pH m the table are values representmg :
. parts by weight. ' :

.. (Example 3-1)
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and gray were mxed was able to he fornmed. No
abnormal ity was observed in the col ored part3kghsgary 2606

‘(Exanpl e 3-2) Painting was perfornmed in the same way -
as in Exanple 3-1 except that there was US]_E.dP@:‘,mgﬁ SG
. conp03|t| on wherein the paint conposition 3-A the.
pai nt .conposition 3-B and the paint: conposition 3..C
were mxed-at a weight ratio of 80:10:10 as the 15
mul tj-coloured paint. In Exanple 3-2., a.. flat and®
smod isamdiskeleton voller wast osed toppply élmmlﬁtmlaured

it ray, and-bl.ack vvere M xed was_able to be :
. Pa%‘ﬁ@& iy the Rang FRRRSitions dri and fhe paiag| epmposition

10

15

, -B)Wetriecﬁﬁﬁed 4t W%tgrascl)n %2‘ ﬁ@'ﬂgw%ge a@%{lfﬂor e t of

the same way as in

, o Gukgdn®, i atslatephote mcmﬁae Iuemf@hd)ﬁar&oated with a gray

3=D and the paint- conposition 3-E were

| qi?rrpo& tion.
_ sealenandithg pajntgwas dnied atambiendtemperature for 24 hours.

B e
- a fideensl Bn%é‘bh and B i{&yWﬁ tre: V‘é@irﬂ;b# %‘f‘en& white

- formed. No. abnormali e co ore
anqggmy Were mx@zemtsataeéeo bedorinietl NG difiéAnatiy Was
gne _way as in Exanple 3-1 except that there was -

_-obsgggﬁa&ﬂpgmpo pagtisdesvherei n the paint ~ 30-

- 0gidyi on 3-F and the paint conposition 3-G were
(Exafifiies.d) OF February 2006 F--P05105SK (SG wei ght

| r at Pa oti n'%wé | |
z; hll I ygv%ﬁighglaﬁgr?h%g% nt e??ﬁﬁ?é%erel n‘%ﬁ

excsna tlhasdfhmrw:amumﬁ wopsainitl compdsition w&rbrelihw&w%pamt
ularities were

the att attern wherein irre
conipFsftion i, ABespafih compesicion 3B and fhecpaint
| _e°n‘€‘ﬁ;‘“§a33°5*e?§ 4 2% s <AEfo of A0t g 6%as t¢

_multmcmouw@qﬁmt,on wherein the paint conposition 3-H

and the paint conposition. 34 were m xed at a 10
InExaqple 8250 8ot and smoutiht anddhighlydvivddnpatteen
and s

' .palrgtx f' l % hser?ain w“t%t, gray ang%%gka}nggrg In%’gl:eyd &a\g gble to be
- formed No abnormal:ty was observed in the colored particles.
| o (Example 3 -3)
20

Pamtmg was performed in the same way as in Example 3-1

‘except that there was used a pamt composition wherem the paint -
. compos;tlon 3-D and the paint composrtron 3-E were mixed ata

, _'_welght ratio of 50 50 as the multl-coloured parnt

In Example 3-3, a flat and smooth and highly vivid pattern

'.pamt film wherein gray and black were mixed was able to be formed L

No abnormality was observed in the colored partxcles

| -';(Example 3-4).

30"

Pamtmg was performed in the same way as in Example 3 1

-except that there was used a. pamt compomtzon wherem the pamt

'compos1tmn 3-F and the pamt compos1t1on 3-G were mixed ata
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palnt filmwherein gray and bl ack were m xed ab
to be forned. No abnornallty was observed |ﬁ¥€ﬁg %006
colored particles: (Exanple 3-6) 15 Painting was
performed in the same way as in Exanple 3-lp- g@gyﬂysK(sg)‘
that there was .used a paint conposition wherein the
pai nt conp03|t|on 3-J and the paint conposition 3-K
were mxed at a weight ratio of-50:50 as the

mul ti-col oured paint. In Exanple 3-6, a flat and

'we@htaldtmmf 30550 gs\vthe thyhi-celouséd paiint. fi | m wher ei n

grag and bl ack were m xed was able to be formed. Nog .
abndrfxamplasi-s gchighly vivid pattesn paint fim Filerein gray

 and GPR HinE Jh TSP BEFHEE. HRFRHE flpr

10

- 16

C20

wa#ﬁﬁiﬂt@rh'"ﬁh&?ém 11‘&@%1‘:1%3:5 Boke Thdgitubdisthan

conposition 3-M were m xed a wei ght ratio of

those iB0Examplke 8t - col oured pa| nt. In Exanple 3-7, a

flat aad%’srmoth and highly vivid pattern paint film .
ample; ray and bl ack were mi xed was able-to be

-LSH.%’ % @R P BpEbled T8 SRR meY of 16 BRUAAE 01

: excaﬁa&hl&tmﬂ%ﬁaéﬁﬁe&’al Paintdcodipdifitio &ikreinitie paiet

as in. mr(r,npl e 3-1 except that there was used a
conpmmmm -8 a %hmiannt composition 3d-were aixesd phiant

R T 48 e A g B 2 0,01 50,50

bl -
[rof E’i%ﬁ“s“ﬁ?%?gﬁéﬁ bafotH SRR £1via pattern

painnfitncodieredn gray dndblaykpeeis niikeibwaiiable tdbe forred.

pi gnent -solution A, 30 parts by weight of t he bl ack

- No ghaeemality wesopbservesl yathe eglogedgpartielesot he
(Exdm

r#ﬂﬁl: and .1 part by weight of the antifoaner were .
N mxed with 200 parts by weight of the
- Wat patﬂlmas%ffswe@m Rh §a1h'er {v‘i& ad BR'BEYmple 3-1

producing a gray undercoat paint 4-

‘except that there was used a paint composmtmnwherem the paint -

composition 3-J ‘and the paint composition 3-K were mixed at a
weight ratlo of 50:50 as the multi-colouréd paint,
In Example 3-6, a flat and smooth and highly viv1d pattern

-‘,pamt film wherem gray and black were mixed was able to be formed.

-+ No. abnormahty was observed in the colored. particles.

o (Example 3-7)

25

'_‘307

Pamtmg was perfermed in the same Way as in Example 3-1

_' except that.there was used a paint wher-em the paint composition

:3-L and the paint compos;.tzon 3-M were m:xed at a weight ratio of

50:50 as the multl-coloured paint. _ .
In Example 3- 7, a flat and smooth and hlghly viv1d pattern

_‘ pamt film wherem gray and black were mixed: was able to be formed;

No abnermahty was observed in the colored partlcles

(Reference Exa__mple 3-1)
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' was-75.

80

i sgloss of this undercoat pai nt 4-A was 3.0. The

specul ar Undercoat paint 4-B Twenty parts by3\,{7@b§mry2006

of. the white pignment solution A 15 parts by weight

of t he bl ack p| grent sol ution A, 5 parts by peigghly 5@k (sa)

the pignment F and 1 part by weight. of the antifoaner

were uniformy mxed with 200 parts by weight of the

wat er -di spersing resin Din a 20 . stirrer, thereby

produci ng.a gray undercoat paint 4-B. The specul ar

gl oPniatingd wasupdrforanéd paithe dathovimyBas i Eeimgde 3-1

paint 4-C Twenty parts by weight. of the white pignent

ex%tuth%thcremasmq% appaint wikerginithe paintkcompeasition

- 3N 8l Ui paif Pornddition o-LE itk Finad i Tl ORE of

50 ﬁﬁﬁa%h&rm@lﬁpééﬁilﬁ% dpaidt. BbWevet| doz8'in &1 black

producing a gray . ercoat paint 42C. The Zpécul ar

- wagjgenerated Iiimnuﬂdenomtedmautlodeﬁ was-75. (Production:

. of multi oured paints). 30 ..Paint conposition 4-A
[Test ﬁ%ﬁ*ﬂal%/"iooa F- PO5105SK (SG). First, 200 parts by

. ___{Pr&&{lgﬁtonoaf%l@l%e%iawlﬁﬁg sing resin A were charge. d

0 a con ner e stirring of the resin was

Underdodtpainti 4-4 he state that. the rotation speed of

stirring fans was set' to 1800 rpm 3 -parts by weight
of Flestygaats byt welight e hheAwlﬂﬁe ﬂagmebysohﬂghn Ajf 30

pebd o O i il A et o
A g AR O gty

| mixk@with 200 atpe by weigho o t\lﬁswﬁtei?hﬁkpefﬁing%dsinm ina

wei ght of the water-dispersing resin A were

‘ ;stlrsﬁbr@webmnrmm amwamdﬂrcwt peint #rdi nFhgospecular
er ned t hat rotati on speed. of.
| glo% Fﬁ’ “P:Sﬂ?c S%”éf‘ {52 W66 é‘Bfn 180 parts by

15 U

ndiiceak khegwat er-soluble resin B, 90 parts by
~wWei ght r‘ga{")l'fl‘l_t‘ﬁ“‘v\,hlte pi gnent solution A 5 parts by

wei Tiste mtfy- phnt@hylweigtm of tHe white piymenitgdtlueion A, 15

wat er, and 5 art i ght of the reactive 15

B partshpeight pigeent sohation %meiéwelght of

the g:?ﬁh]%t F 99&] i' nzgri:abv\'hl ; eig‘f\al%to_elr tl?g gﬁglﬁaalm%r élere unﬁ'o?mly

mlxed with 200 parts by welght of the water-dispersing resin D in a

'-;stlrrer, the::eby producmg a gray undercoat paint 4-B. - The specular

_ “gloss of this undercoat paint 4-B was 35.
. Undercoat ggmt 4-C

. Twenty parts by weight of the whxte plgment solution A, 10

parts by weight of the black pigment solution A, and 1 part by weight
‘of the antxfoamer were umformly- mixed with 200 parts by weight of . =
" the water—dispersing resin D in a stirrer, thereby producing a gray

o undercoat paint 4- C The specular gloss of this undercoat pamt 4-C .

7 (Pmduction of multl-coloured pamts)

g Pamt composﬂzmn 4-A

48 -
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‘-traﬁsp%r%ﬁtaiéinttm GRASPSSS,| XA tHE Eﬂéé&iai- %ﬁ{s% wasdr at

wat er - based paint 4-A was 9.5. To 474 parts i ght
of -t he above-mentioned transparent. paint 43%5%?@2006
added 8 parts by weight of an aqueous 5% by weight 20
Anmmoni um borate solution as a .di-spersion st %|51|02:)%§< (SG
The -r ot ati on speed of the stlrrlngfans was se _
900" rpmto mx the solution wuniformy. Thereafter
450 parts by weight of the water-based paint 4-A were
gradually added to and dispersed in the mxture. while
t he Fisdt, 200nparesshy weight oftlid waeer-dispéiiing/Resind were

pai_nt composition 4-A 25 wherein flat white
ch%’&ﬁﬁ intes ﬁantegler siWhily stirging)of themesinrwas petformed

o R 4 s o AT 58 P T
o ol Sk o RV,

were used”. 30 _
weight ofitdhe, pigmeint B,ch part by wmght‘faf ﬂhEthﬁiﬁia(m%QQ nd 250
B1053K(SG) . . 4-B-wherein flat gray particles

- _
g PafFFaGVn‘ge%glsﬁ E%W@fte{ wexeadded therste and smiformlymixed,

thei’él:gag) gugfﬁgé G%%%%ﬁ%?%n é]i# ﬁ\_ Jgai ﬂ;e éigprﬁgbﬁﬁog nWas

bl en atio shown in Table 4. 1n th palnt'

conexts POrparts lﬁr ﬂ&igblt ro!f tlm wammmpewsmg sesiﬂml wgre
di spersed was yi el ded,

éhaﬁﬁ‘i f’%‘bﬁ%?ﬁ?? 8ﬂnsael% Awwlﬁﬁt%mwlmfmed in the

'st;ai':@rﬂﬁﬂcw‘?1 'r?t:lﬁSns%E?eW ﬁr%ﬂ%ﬂ%«a@l@ %3 5 'lgdﬁ] rpm,

except respective 1 ngre

180partd By weight Ofthe wktlersclublé rbbish vaago p’hrl@é'lﬁat weight
conposition 4-D wherein flat gray part| cl &s having a

of the whide pigment somtionwd; § paiits hor wedghtiofithe amtifoamer,
nposj t.1.on

80 AR oL HAIBAE R AT it KCPRHS BRI MERLADSRPTePtITe
conrRpm #a?"?%e SRRRRE HRERekd St By bR elirly

: prodlmim@a twhite water-based paint 4-A. The pH of this

' water-based paint 4-A was 9.5.

- To 474 parts by weight of the above-mentioned transparent

. | paint 4-A were added 8 parts by weight of an aqueous 5% by weight

ammomum borate selutmn asa dxspersmn stablhzer The rotation

- _speed of the st1rrmg fans was set to 900 rpm to mix the solution

.25

un;formly. Thereafter,; 450 par-ts by welgh_t of the watet-based paint

‘4-A were gradually added to and dispersed in fhe~._'mirz_‘ture- while the
. stirring was further continued. In this way, a paint composition 4-A

-wherem flat white particles having a size of 0. 8 to 1.4 mm were

o d:spersed was yielded.

Pamt comtms:tmn 4-B

A pamt compos:tlon was produced in the same way as the

: pamt composﬁmn 4-A except that respectwe mgredients were used

at a blend ratio shown m Table 4. In this way, a paint compositien

- 19
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4-E wherein flat black partlcles having a size of 0.8
to 1.2 nmwere 20 .dispersed was yiel ded. Paj figoruary 2006
conposition 4-F . ‘A pai nt comnposition was produced In
the sanme way as the -paint conposition 4- AEe-)%%ﬁtOStsl?ﬁtse)
respective-ingredients were used at a blend ratio _
shown in Table 4. In this way, a paint conposition’ 25"

- 4-F wherein flat gray particles having a size of 10
to 1.8 mmwere - dispersed was yi el ded. Paint

- 4-Bwherein fRit drdy ?a?ﬁ'cl@s HAVDRS ial side ¥R, ortedn.cemmwwere ;

the. sanme way as the paint conposition 4-A except that

- dispessest wascyleldeddi ents were used 30 . -at a blend

rtlosho |nTbIe4 In this way, a paint

Paint com: February 2006 F-P05105SK (SG) 4- G

- wherehgidi aag?igagﬁl AL pESaflaNth P shindlw &og%.stﬁae

wer e persed was“yl e al nt co ition

paifit toinpasitionosnpeiicept that respdetivt mgtdtﬁemsmw used
as _the paint conposition 4~A except that respective

| "t 2 hémd iratic; showsn in abled. Almithis wax. » peinfucamposition

Bl A b ofierdh B8 ARAH O 't A mmmywere

d,séeﬂsmrﬁéjagaersed was yielded. Paint conposition
-1 110 A’paint conposition was produced in the sane:

- Paint\coapobitionadsD conposition 4-A except that

respectj've ingredients were used_.at a blend rati.o
shofnPrintrepripasition maspreduced igi the cameyay @ the

* w8 1iab 21y BLASSCHAL!SLFRRH MR iR ot fsea

at £BINS rhtsHowr iR Adhle @RS thi®WaffSa paddt c¥npBsition
the sane way as the paint conposition 4-A except that

4-Drwberecin flati geayepactictesbaving edsizét ofi0b8 diodl.4 anhowere

) sho in Tapl In. this way, a paint conposition.
dispers E’P@lﬁeﬂaﬁé gray particles having a size of 1.0
'Palﬁeelnﬁ SRi6h%. 30 --di spersed was yielded.. Paint

A pamt cemposxtmn was produced in the same way as the

‘palnt compos:tlon 4-A except that respective ingredients were used
: at a blend ratio shown in Table 4. In this way, a paint composition
- 4-E wherein flat black particles havmg a size of 0. 8 to 1.2 mm were

ﬂ.dlspersed was ylelded

o ‘Pamt compomtmn 4-F

.25

.  530  

- A paint composxtwn was produced in the same way as the

= ﬁéint composition 4-A exce_,pt rth_at respectlve mgredlents wer-e used
-ata blend ratio shown in Table 4. In this way, a pamt compos:tmn
"4-F wherem flat gray particles havmg a size of 1 0 to 1.8 mm were

: dlspersed was yielded.

Pg nt compos:tmn 4-G
= A paint composition was produced in the same way as the
palnt composition 4-A except that respeetwe mgredrents were used

at a blend ratio show_n in Table 4. In this way, a paint composlt_lon

50
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A pai nt conposition was produced in the sane
thg pai nt rr(F:)orrposi tion 4-A except that respec %ﬁguary 2006
i ngredi ents were used---at a blend. ratio shown -in

Table 4. In-this way, a paint conp05|t| on .2%pas1535K (SG)
wherein flat black. particles havi ng a size of X.O to
1.6 mm were dispersed was yielded. - Paint conposition
4-L .30. A paint conposition was produced in the sane
way as the paint conposition 4-A. except that

- -G seherainfat hipckliparticles hmvisg size of 1l.2ntb 196 mom were

I'n thi's way, - a paint corrp03|t|on 51

ho Tabl e 4,
- d‘ss?erfggﬁlfgﬁ%%ﬁ’& “F--P05105SK (SO 4-L wherein flat

pa,a,y ving a-size of 1.2 to 2.0 nmwere .
0 01 ddifidirald el ded. Paint conposition 4-M A paint
conm:patma RoMBPORIIOH G0 iproldiReWRIIE tha Ysatficl Wiy R the
conposition 4-A except that respective ingredi ents

- paindyeompasition 4-Aexeeptthiat respactive ingredientsrwehe nised

s , f1 at
at {bend A0 snet R 18t A<, Yo Ui ey 8 Bmint samposition

Y (AR IR A e

dispeadodis Piclded. |t WwONL?b~ ' Q MBOO M -

Paint composition 4-I

A paint composition was produced in the same way as the

- paint composition 4-A except that respective ingredients were used
at a blend ratio shown in Table 4. In this way, a paint co‘mpositj.on.

__4rI w_herein flat black particles having a size of 0.8 to 1.2 mm were

dispersed was yielded. -

Pamt comp031txon q4-J

A pamt composition was produced in the same way as the

paint compos:tlon 4-A except that respective ingredients were used

at- a blend ratio shown in Table 4. In this way, a'pai'nt composition

4-J wherem flat gray particles havmg a size of 1.0 to 1.8 mm were

-dlspersed was y1e1ded _
‘Pamt compos:txon 4-K

A paint compomtmn was produced in the same way as the .

'pamt compos:.tlon 4-A except that respectwe mgredwnts were used-. ‘
' at a blend ratio shown in Table 4. In this way, a paint compos:.taon

4-K wherem flat black particles havmg a size of 1.0 to 1.6 mm were =

dispersed was yielded.

- Paint compgsﬁmn 4-L

80

A paint cenipositio‘n was pr‘odﬁced in the same way as the

‘ pamt comp031t10n 4-A except that respectlve mgred:.ents were used

' at a blend ratlo shown in Table 4. In thls_._way, a paint composﬁmn o

51
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4 00 7r.NeNVNQr i 1.4 d.00eq NO. W wCaV-1

In0. 1 .0NO 4 60 MNICN - - F-P05105SK(SG)

- 4L wherein.ﬂat,.gray particles hav'ihg'a size of 1.2 to 2.0 mm were
dispersed was yielded. | '

- Paint composition 4-M-

A paint coemposition was produced in the same way as the
: ,pamt composxtmn 4-A except that respectwe 1ngred1ents were used
-at a blend ratio shown in Table 4. In this way, a pamt compos:.tmn |

. 4-M wherem flat black partlcles having a size of 1.0 to 1.6 mm were

-‘ dlspersed was ylelded

52
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474 04A h wO. edf 43 43 .,.w. " O
sb' ~aa k 0~4)410 , 41V.O 0 wt F4w 41 4143 ?1’1'%5’&’3&12005

up d ;uaj vdsuux.L;up-ed Pas7sq-. a4lsAl. M LO 3
February 2006 F-P05105SK (SG (Exanple 4- Fy-PASWOBEK (SG)
roll er was used-to apply the undercoat paint 4-A at
an applying anount of 0.3 kg/n2, to a slate plate.
The resultant was dried at anbi ent Iterrperatlulre for 2
hour.s, nd subsequently a sand skeleton roller was
(Ex glﬂ} ‘Bﬂppl y the(rqeto a nulti-col oured paint wherein

"8 Bl xof 08 Ysd ob RoBY hE o PR 't am
Anuat 0. te of the col ored

appl%{aﬁu cl egﬁof tr?;krgruglnﬁ %ﬂga?gﬁpiﬁt was observed. 7
AbAdventesuljant wan drieal ptambidnt tymperatare for 2\Rotrs,

d nbi ent tenperature for 24
and sﬁ‘ﬁsé&&&:'zh%”é sand s{:eleeq:on roller was used to apply thereto a

7 _multi-coloured paint wherein the paint composition 4-A and the

‘paint composition 4-B were mixed at a weight ratio of 50:50, at an

applying amount of 0.6 kg/m?2. The state of the colored particles of

‘the multi-coloured paint was observed. Abnormality was not

particularly recognized.
_ Next, the resultant was dried at ambient temperature for 24
hours. Thereafter, the state of the paint film was observed. The

pain‘_t film formed in Example 4-1 had a flat and smooth pattern

. wherein white and gray were mixed, and the finish thereof was even

and uniform. .
(Example 4-2)

' Painting was performed in the same way as in Example 4-2

7gxce"pf that there was u'sed'a' paint wherein the paint composition
'4-A, the paint comprition 4-B and the paint composition 4-C were

mixed at a weight ratio of 80:10:10 as the multi-coloured paint.

In Example 4-2, no abnormality_ Was observed in the colored

parfi‘clés. The formed paint film had a flat and smooth 'pattern

~ wherein white, gray and black were mixed, and the finish therecof was

- 26

0

even and uniform.
(Example 4-3) |

Painting was performed in the same way as in Example 4-1

~except that there was used a paint wherein the paint composztlon
4-D and the paint composxtion 4-E were mixed at a weight ratio of

50: 50 as the multi-coloured paint.

The paint film formed in Example 4-3 had a flat and smooth

- 54
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15

hours. Thereafter, the state of the. paint fi] mwas
observed. The paint filmfornmed in Exanple &iégﬁ%ﬁHYQOOS
flat and snooth pattern wherein white and gray were-

m xed, and the finish thereof was. even. 15_ '
uni-form (Exanple'4-2)-Painting-masperfor%egﬁg%ogﬁg(SG)
sane way as in Exanple 4-2 ‘except that there was used

a paint wherein the paint conmposition 4-A, the paint
conposition 4-B and the paint conposition 4-C were 20

- pattefih weheféinogiy 8hd BRICEOWeke R84, 1 OHdWdVA, ooze in gray

~ -multi-coloured paint. In Exanple 4-2, no abnormality
and\blaclk seas; generated froghdibed coloreidc pasticlse f or med

e pali ilmhad a flat and. snmooth pattern wherein
‘E"aml% I""g‘J”)ay and bl ack were mi xed, and the finish

PR PR SO BRI T she SRAPLE Ekabhplo 41

. Painting Was perforne sane way as

excépt thutctipire Wak sl & peintuvrheréin ehatpathe 'impoletion.

pai nt _conposition 4-D and the paint conposition 4-E
4-F\gnd th cempgsition 4+Govere miixesbatia whight ratio of

 ma.BKW L1 g0l ourad paint.. 30, The paint filmformed in
,.SOEQa#pFégﬁ&rlﬁé wres P sroot h 54 3 February 2006

- F- PR Mieaple9-40 3d %ﬂo?ﬁﬁﬂﬁjy"wgﬁ?(% % keﬁ{Aigi;kthﬁored

m xed. However, 0oze in gray ..

partjeles.at Fliefformed patnt dtlew Ipat 4ipdttern thergincgrayand

Pai nting was perforned in the same way as in Exanpl e

black werg miredn o flowpres the patterm weas apaktere wherein

(Exgmtlﬂéwq;g)oured paint. In Exanple 4-4, no abnormality -
‘was opserved in the colored particles. The forned '
pai Rainting was perfermedninvtbe siame rvegy aiscin Eganhphk4-1

| _were. nxed. However, the pattern was a pattern wherein
except Ehat Hhere eas dsed B Rains Teperaiz the paint f@ﬁnpgs#mn .
HERTEE poine Cotifibiol ol g0 hited Bt SR BRER R er

 50:50 a4 the aultiWiibared igiinkal Nt conposition

The paint film formed in,Example'4-5-' had a flat and smooth

‘patte_rn wherein gray and black were mixed. However; ooze in gray

~  and black was gefner‘ated‘frbm the colored particles.

20

-25-

. (Example 4:6)

~Painting was performed in the same way as in Example 4-1

except tha-t.‘thér undércoat paint 4’- B was used as the undercoat paint,

. The paint film formed in Exa:mpié 4-6 had a flat and smooth

. paftern wherein gray and black were mixed. However, when the

‘multi-coloured paint was aﬁplied with the roller, the colored

particles turned into the state that they were unevenly applied or

. adhered, and unevenness was generated in a part of the formed paint -

' (Example 4-7)

80

| Painting was 'pei’formed in the same waf as in Example 41

55



15 4=H and the'pai nt conpasition 4-1 were m
wei ght ratio of 50:50 as the multi-col oured &?eﬁruaq@gos

~paint-filmformed in Exanple 4-5 had a fiat and snooth

pattern wherein gray and bl ack were. mixed. F@V)ﬁcq%[ﬁ%(cﬁe

‘ooze in gray and black was generated fromEi"l?
‘particles. 20 .- (Exanple 4=6) Painting was perforned
in the sane way as in Exanple 4-1 except that the
under coat paint-4-B was used as the undercoat paint.

exaaﬁ PRaOEnéid WdLREEE ﬁa gaﬁr@% b?’n Q@j@ afht E8fdition

snmoot h pattern wherel ray  an re mxe

© 4-Jrbnd\tire pahehcbhep@Sition 4-K alcrsikadiatla WRSghPRatRs of

10

15

20

25

30

with the roller, the colored particles turned into
50:5Q:as thecmu ﬁt'cPF@}r%Pélahevenl y applied or - adhered,

a0 AREYRIRE Fint TR 1 kel BT e kSl S

| patiterhReherdin, %fg& and P12 W:e hitedd ﬁopv?@&é’larﬁhezﬁ%sh

F- PO5105SK ( except that there was used a pal nt

themmf was atf'mqsh whichnpasigcarer i vividdess¢haai that of

ﬁoséﬁm -K were ni xed at a weight ratio of 50:50
Itl-col oured paint. The paint filmforned in

d flat and snooth pattern wherein
gray an%%ﬂaﬁ% e m xed. However, the finish thereof
was Paifititigstra m}bmom&@ewe Sdme wa?rséfntmyiéw
of Exanple 4 (Reference Exanpl e 4-1) Painti.ng was

excpptftbm undeneoat paintdyB wiss usefemnthe uhdertdat paint

cept that t he undercgat paint 4-B was used as the.
an RRne as f pant slmwwtacwnﬂmmé F and

t [
e SO B b B AR o
the miulti-colomreddpaiaitit . I n Ref erence Exanpl e 4-1, when
~-the_mul ti-coloured paint was 15 applied with the

rol I Refemnee |Exa@p,&eﬂ-1e when l!thnsnuiltu-eoldwed pamt was
aPP,ﬂ}g?{( aasbﬁg enI XIO%’H i)glqtlg es 1(:31:{t=.(e3 %o the state

' that they were unevenly apphed or adhered, and marked unevenness

Was generated in the formed paint film.

(Reference Example 4-2)

- Painting was performed in the'same way as in Example 4-1

: 'except that the undereoat paint 4 C was used as the undercoat paint.

In Reference Example 4-1, when the multr-coloured pamt was

applied w1th the roller, the colored particles turned into the. state
that they were unevenly applied or adhered and marked unevenness
~was generated in theform_ed paint film.

[Test Example 5]

(Prb,du‘ct_ion of undercoat pai-nts)
Undercoat paint 5-A

Forty parts by Welght of the wlute p:gment solutmn A, 30
parts by we:ght of the black plgment solution A, 28 parts by weight of '

. the plgment F and 1 part by we:ght of the antrfoaer were uniformly
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-810%%Pﬁ{cﬁss goa paing,

was'generatedintheforrred paint film (Ref ce
Exanpl e 4- 2) Pai nting was performed in the S%@e‘l}wygg%

in Exanple 4-1 20 except that the undercoat paint 4-
was used as the undercoat paint. -In Refergn qgnﬁf%h (%G)
4-1, when the nulti-coloured paint was applied Wt

the roller, the colored particles turned into the.

state that they were unevenly applied or adhered, and
mar ked- unevenness was generated in the forned paint

miked with2200T, dp@itsﬁ%ﬁ'ﬁ&xghi]el(ﬁi@ %&fﬂisﬁérsi‘ii?féﬁﬁtn in a
paints) - rcoat paint S-A Forty parts. by weight.

- stigger; fhergh r prpdyicing ssgray uodescodt paint S-Ay ERhghpechlar

etob e Rt aRlpt ol e 08T o (RS

o Undé; fat'BLg uniformy 56 3 February 2006
' F- %@m xed with 200 parts by wei ght of t he

wat dfweinisp parta by eeighDofthe white ng:ﬁfldtesmlmn A, 15
€ Specul ar

duci ng](l gray under coat paint 5-
'SF sWeight o thedlasckpigment svlnthz Sopaﬂmley seight of

the@%ﬁ’?é"t ¥t bghf Pﬁsﬁgyﬁ of e At gt i Bty

- mixed WitR RGO parks By wight %eoévatép-‘?hggg{ﬁﬁﬁ 15&3?%‘4?( ég a

part by wei ght of "t he nt| oaner were
Stlmrﬁmmpredhglngagmyoﬁndbmm paint SpBI sTh@ spedular
stl rer, thereb %rodum ng a gray under coat
8. of this undercoat
Hnies. 5 Undercoat paint 5-C "Twenty parts
er gt the. white pignent solution A 10 parts
by ‘Deiegitly phréd By ety fent waitd b fgméntaé%ﬁu%mzpﬂ tJho

by wei ght of the antifoaner were un rmy m xed

. ---pargsoby wegight Qi/th‘ebgmk pligatentheolutien -Ali apd lspadt by sweight
“of e dhAgStlduost Sorifatmly Sobeed %kn L0 narts by waight of

the %&er"‘@% Esxﬂg &89?? B 2Ol i, e YeBY Sb RTINS ¢ ‘gray

Paint co OSIt

- undercoat pamt 5-C. The specular gloss of tlus undercoat paint 5- C
_fwas 75. |

' (Production of multx—coloured paints)

- Paint composition 5-A

20

- First, 200 parts by weight of the water-dispersing resin A were

o -charged into a éo‘nté_.ine.xf. '_While_S'tii.‘ring of the resin was pefformed

“_25;

30

“in the state that the rotation spéed of stirring fans was set to 1800
-rp‘m,' 4 parts by weight of the water-solﬁble reéin A, 35 parts by |
weight of the pigment B, 1 part by weight of the antifoamer, and 380 |
'-'parts by weight of water were added thereto and umformly mlxed

. thereby producing a transparent paint 5-A, The pH of this

_-transparent paint 5-A was 8.1, and the specular gloss was 5.

Next, 85 parts by wel,ght of the water—dlspersmg resm c were'

' #harged m_to_another container. While stirring of the resin was |

pé:arformed in the state that the rﬁté.tion speed of stirring fans ﬁa,s‘ set
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- 15.

20 First, 200 parts by weight of the water-di rsin
resin A were -charged into. a container. v%ﬁfgeruwy%OOB
~stirring of the resin was performed. in the state that.
~the rotation speed of stirring fans was set ©9538@8x (sg)
rpm 4 parts by weight of the water-soluble resin A _
35 parts by .weight of the pignment B, 1 part by weight
of the antifoaner, and 380 2.5. : parts by weight of
“water were added thereto and uniformy m xed, thereby
to p800uping 250 pastshyrweeightabfthe-wateihsohiblefresin B, 50
_transparent paint 5-A was 8.1, and the specular gloss .
parfg bysweight ofgheswhite pjgmsintrsolitiond, 50 parts by weight

or 8 ik BSOS oame,

50 pﬁﬁ@b?&ﬁ?ighﬂﬁfw%tté},eahﬁa% }{i\i‘??/ rbgvtogtéa':ie_ﬂt %g?%s%é 'csizéye_

stirring fans was set” 3 Fe

 compossdCrwere atdedptheietoyandiwhifopmiyhniredsthenibypl

resi,n B,,5Q parts by weight of the white pignent
prodycing & ,wRite waterhased paint B-Aor The P o€ £hs gnent
= gyg.vvei ght -of the antifoaner, 50

 watslyd A"
.wat%grl%%d.e%p%&gﬁtﬂo water, and 3 parts by weight of the
.. reafol 620 ﬁaﬁﬁwv&%ﬁgﬁt\Qﬁ'fﬂx@dﬂaﬁetﬁ%&ﬁ:‘ihenéﬂctranssparent

. uniformy mxed,” thereby producing a ite

Paink Sef -werecaddednl O pasts byeweight of hinsaquebas 5% deyl weight
- aint 5-A was 8,9, To 620 parts, by wejght of the .

am’;ﬁ'{?&}&%ﬂf?’?ﬁ é&liltl&ﬁsﬁaﬁeﬁfspeprm% .stsbgﬁmee Theaotagion
vedd St ' X0 _ [ 10 4 ..
spefd drny SHEFUIE ol MR R DO Bin 48 81l 4i olution
unifermiyt aTheredfiter,198 pdits By weight bfthe'Rat&ehaked paint

900rpmto mix the solution wuniformy. Thereafter, 493

5-A meresgradypllymdded toanddispersestinzhe migturevarhile the
I a

st Wb A Sl B EREARS s B 5 -
whe@éiﬁ”ﬂét%ghgfl@%és'?ﬁtaﬁg bl o 7o i!ﬁﬁgﬁ%&&' es

-having a“srz mm wer e di spers

“dispersédesas yielded.conposi ti on 5-B A paint was produced..

i.n the same way_as the.paint conposition 5-A except

Paintcemposj 811 weBi ngredi ents were used at a 20 bl end

corb

hi s wa

B Yas BrdlHcRarin Hig shme Rdy 4 e ity ng. -

- comyokttidh 8-Aeddept thllhedpicotith IhghsatbrBSwEke il at o

90

95

Co 80

ai nt - conposition 5-

- blend ratio shown in Table 5. In this way, a paint composition 5-B

 wherein flat black particles having a size of 0.8 to 1.6 mm were

dispersed was yielded._

" Paint composition S-C :

A paint was_.produced' in the same way as the paint

”c_o:_ﬁposition 5-A ekcept-thaf respective ingredients were used at a

blend ratio shown in Table 5. In this way, a paint composition 5-C

_whe_:_'ein flat gzray-pai'ticles having a size of 1.0.to 1.6 mm were |

- dispersed was yielded.

: Paint composition 5-D

A paint was produced in the same way as the paint
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. ‘20

25

30 -

A paint was produced in the sane way as the nt 25
conposition 5-A except that respective |ngre§ &hyyary 2006
were used at "a blend ratio shown in Table 5.- In._. ,
~this way, a paint conposition 5-C ‘wher ei nEfIP@%ng%%k SG)
particles having a size of 1.0 to 1.6 nmwere"

di spersed was yiel ded. Paint composition S-D 30 . A
-pai nt was produced in the same way as the paint 3
February 2006 F-P05105SK(SG conposition 5-A except

compesitionp® @ exeept dhadirespectbreingrdishts wéﬂeEﬁQed ata
ratio shown in Table S. In this way, a paint

- bleggintie shewm in Tabler 8i nInithisvagka paint cdqmlpg&gﬁlﬂg aD
840 1.4 .
whidih et Mgk PrH{IST BT S obbB SR A 4 B et

dlsﬁéiﬁséﬁwta!&eyi-eﬂaé&t conposition 5-A except that .
respective I ngredients were used at a- blend ratio

'_‘-Mmposﬂﬁohes-&i: In this way, a paint conposition 5-E

-vvhereln fl at gqfi/ particles having. a size of. 1.0 to
It was pradueed inthgsamewagoas bhempaint -

.~°°ﬁa€g?ﬁ£6’%;5.° h cabeph BBePraRBEctE iRt iblite Paupifod Bt

blendgaeit SAb& 'R Td1185. Al IR ths SRy, 2 pafné %‘ﬁﬁgb&ltlon 5-E
Table- S. In this way, a paint corrp0|t|on _

'-whemen dlat gray pairticiles dravinges shee/ ofid.0 to 166 afind werteo

'd g persed was yielded. In the production
ISRFFSF Wﬁﬁlyﬁ?l‘gﬂirpositi ons 5-1 and F, a nixture of the
" PaifPbehiPisSitthfd. gt and the reactive corrpound C was

a ersed in the transparent paint, and

s ubawmtﬁas Prodicddnt &huesm@pﬁugchscmes‘paﬁh&t her
m xed therewi th. Paint conposition G A paint was

_ compositiani Srf exreptathatugspective lpxgrndxentsmmetusnd atm
cept that res dients were used at _
- blerfff §8Ho 4R AR NGH & AEEEI R Pap compasition 5-F

a size of

whe?@i’ﬁ’?ﬁt%ﬁ%k?pﬁ*ti%fef"ﬂﬁ(rﬁhﬁJ é%péf B RY i 's;ymﬁ,du%weng

-displexsad wa)srmelded)n 5-H

In the productxon of the paint compos:tlons 5-Eand F,a

' _mlxture of the water-based paint and the reactive: compound C was

added to and dispersed i in the transparent paint, and subsequently

;the reactive compound C was further n:u.xed therewith.

Pamt composxtlon 5-G

A paint was produccd in the same way as the paint

- composition 5-A except that're-spective' ingredien_ts were used af a
fbl'cnd ratio Shown in Table 5. In this way, a pa.mt comp051t1on 5- G
"wherem flat gray particles having a size of O. 8 to 1.4 mm were

:dlspersed was yielded.

| Paint composxtzon 5-H

A pamt was produced in the same Way as the pamt :
composxtlon 5-A except that respective ingredients were used at a

blend ratio shown in Table 5. In this way, a pamt-comp_os:txon_ 5-H



A pai nt was produced in the sane way as the joai nt
conposition 5-A .except that respective. ingrediasyarng2006

were used at a 30 blend ratio shown in Table 5.- In

this way, ‘a paint conposition 5-H 59 3 Febrjugiyr 2006 (g
" F--P05105SK(SG) wherein flat black parti cl esaE{wavll ng a( )

size of 1.0 to 1.6 mmwere dispersed was yielded. In

t he production of the paint conpositions 5-G and H, a

m xture of the water-based paint and the reactive -

- whereipoflad blaskspafticlidcHatinga Gide UTe1. 0o I1N6! Min were

. transparent paint, and subsequently the reactive
dispg wascyieldedur t her ni xed therewi th. Paint:

SRR BRoduictipd ring D3 Eominesitions BelRd i

mikfifiecof ?Hléf]wt £bHSEF plint ankdthE FedctRld ﬁF}%‘ﬁv\ﬁgp% was

10

15

Tabl e 5. I'S way, -a paint conpositl oneg

~addddito gy dispérsscin thel ransparéat Paintahd suks

ently
~were dispersed was yielded. Paint conposition Sagl _

.- theprgaqtive cosnpeyadiC wasfarther mixeditherewitli.nt 15
) 'Paiﬁgl&qﬁ' Bﬁﬁ g—_é\_lexcept- that respective ingredients
‘ € used ' Table S. In this

lend rati o shown in.

Wey A pafifl WasCpro@atédan fids e piyhad e Bhaft

a
particles. having. a size of ‘0.8 to"1.5 mm

comipesitice S-Aaexgept dhdt respettiveningiedients wez0uded at a
b1 lg@l n&, vvai Hproduced in the sanme way as the paint - _
DIeRBHAEY FROWIS IR Taklen®. « haithis syasw: 2 waint qampesition 5-1

L NEEL dlsed. i ho iNalablie,. S In this
whefRiE ASCEEY dhrtRUEN hdfings SRS fiorfaag g el
disparseidowas yielded. 2 size of 0.8 to 1.4 mmwere ,

di spersed was yiel ded. .25 'Paint conposition 5-L A
b compesitpondded i n the sane way as the paint
ongosi.ti on 5-A respective ingredjents

r

c ( except .t hat
- werd BT Wpspr %Fg&.q‘ SRS AR EBEPRING n ¢ hi s

conifiniy 8. cfedpeThal edchepl Figipubhth il o o

“blexnt satiosshowasiy iRillleds. In this way, a paint composition 5-J

wherein flat black particl’es_.héving a size of 0.8 to 1.5 mm were.

dispersed:wfas yielded.

~ Peint composition 5.K

S20 .
' compdsition SQA except that respecfive ingredients were used ata
blend ratiq-sh'own in Table 5. In this wa.y,__a-'p_ai,nt comj:oSition 5K

jw-'h‘erei!'_l_ flat. gray particles having a sizé_ 0f 0.8 to 1.4 mm were

2

~ 80

A pa‘int- was iaroduqed in the same way as the paint

- dispersed was yielded.
'Paint composition 5-L

A paint was produced in the same way as the .pa'ii;t-'

| compb'sit_ion 5-A except that respective ingred_ie-nts were used at a

. blgnd ratio shown in Table 5. In this way, a paint com'position 5-L

wherein flat blat;k particles having a size 0f 1.0 to 1.6 mm wé;'e

* dispersed was jiéldéd'.-.

'.60 !



60 3 February 2006 F-P05105SK(SG Paint conmp t.i 0
S-M A paint was produced in the same way as ?i#ebﬁ%ﬁrﬁtzoos
conmposi tion .5-A except that respective ingredients
were used at ‘a ‘blend ratio shown in Tab eESPdﬂOténg(SG
way, a paint conp03|t|on 5-M wherein flat gra

particles having a size of 1.0 to 1.8 rrmvvere

di spersed was yielded. Paint conposition .5-N A paint
was produced. -in the same way as the pai nt

7 Palmmﬁds@ﬁo&&mxcept t hat respectlve i ngredi ents:

~were used -at a-10 blend ratio shown in Table S. I n
t hi A pajot afqﬁapmdugﬁg dsi the namwwam asdie paint bl ack.

‘ co%%r“ lggiSlE Ixygg% %:e SIS b“a‘? gngfﬁfyegﬁsm)ere used at a :

s bleﬁﬁlﬁﬁio Q%Wﬁ:‘ih ;I‘aﬂléﬁ%io ﬁn?@1§' &%m&&a@nt composition 5-M

- 10

_ -wherem ﬂat gray partlcle_s having a size of 1.0 to 1.8 mm were
- dispersed was yielded. '

Paint composition 5-N

A paint was produced in the same way as the paint

' comp051t1on 5-A except that respective: mgredlents were used at a

“blend ratio shown in Table 5. In this way, a pamt composition 5-N

wherem flat black part1cles having a size of 1.2 to 1.8 mm were

dlspersed was yielded

61
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(Example 5-1) :
- A wool roller was used to apply the undercoat pamt 5-A, at an

'-applyrng amount of 0.3 kg/m?2, to a slate plate.

The resultant was dried at amblent temperature for 2 hours,

- and subsequently a sand skeleton roller was used to apply thereto a
: mu-ltl-coloured paint wherein the paint composltion 5-A and the
.pamt composrtlon 5.B were mixed at a weight ratio of 50: 50 at an
| applymg amount of 0 6 kg/m2, The state of the colored partzcles of
‘the multl—coloured pamt was observed Abnormahty was not

E 'partlcularly recognized

Next, the resultant was dried at ambient temperature for 24

hours.” Thereafter, the state of the paint film was observed. The
paint film formed in Example 5-1 had a ﬂ'at and smooth pattern
- wherein white and gray were mixed, and the finlsh thereof was even

.and uniform.
'(Example 5- -2)

Pamtmg was performed in the same way as in Example 5-1

except that there was used a paint wherein the pamt composrtzon

. 5-C and the paint composition 5- D were mixed ata weight ratio of

20

- 25

'B50:50 as the multl-coloured paint.

In Example -2 no abnormality was observed in the colored

partrcles. The formed paint film had a flat and smooth pattern -

'wherem whrte, gray and black were mixed, and the finish thereof was

- even and umform.

' (Example 5-3}

Painting was performed in the same way as in Example 5-1

| 'except that there was used a paint wherem the paint composrtlon

5-E and the paint compos1tron 5-F were nuxed ata welght ratio of

- 50 50 as the multl-coloured paint.

In Example 5 3, no abnormahty was observed in the colored
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(SG (Exanmple 5-1) A wool roller was used t0 @ARAIN: _
-undercoat paint.5-A . at an applying armurﬁ) @%ﬂ _gtKI"t%G)_
. kg/n2, to a slate plate. The resultant was dried at
anbi ent tenperature for 2 hours, and subsequently a
sand skel eton roller was used to apply thereto a
partidles: c @hufedmpd phint Rl Had Reflatiatid SHIGOEH paee-em
5-A and the paint conposition 5-B were mxed al a

| ‘whergighwhite,i grayfand black sterermized) andthenfimish dticpeof was

10

15

20

eiI%/mrzi Tt}% state of the colored particles. of the .

- CVERLPAPL-EBMHSERd pai nt was observed. Abnormality was not
B Elgul arly recogni zed. Next, the resultant was = -
-( xérglug%rat ’zl;rrbi ent tenperature for 24 hours.' '

The Padhtitig widsepeiformen ih tBengimie Walyasin Raasepled-1
The paint film fornmed in Exanple 5-i had a flat and

- excepbdhatothere was\wred prpaimtiwhenein thy paind compbsition
B the  fini sh. thereof. 15 and_upi f . L
sl RS E BRI i el h PRI of
_ ‘-50:'56%@k-ﬁe5n%ltieé&ﬁqire@%£iﬂﬂ?e-re was used a pgi nt. _

- wherein the palnt conposition. — ,
. In Exaniple 5-4, no abnormality was observed in the colored

particles. - The formed paint film had a flat and smooth pattern

- wherein white, gray and black wére mixed, and the finish thereof was

even and uniform.

- (Example 5-5)

' Painti-n‘g was performed in the samie way as in Example 5-1

- except that there-was used a paint wherein the paint eomposition 5.1
“and the paint ‘composition 5-J were mixed at a weight ratio of 50:50

-as the multi-coloured i)ai'nt.

‘The paint film formed in Example 5-5 had a flat and smooth

-pattern wherein gray and black were ;’niﬁed; However, the finish
- ‘thereof was a finish which was poorer in vividness than that of

 Example 5-1.

 (Example 5-6)

N

80

- Painting was'performe'd' in the same way as in Example 5-1
eﬁcept'that the undercoat pé.i‘nt.s-B was used as the undercoat paint.
* The paint film formed in Example 5-6 had a flat and smooth

pattern wherein gray and-blaek‘w.er.e mixed. -.HoﬁreVe_r, when the

| multi-coloured paint was applied with the roller, the colored

p’articles turned into the state that fhey were unevenly applied or

- adhered, and unevenness was generated in a part of the formed paint

 film.
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5-C and the paint conposition 5-D were m xed
wei ght ratio of ~20 .50:50 as the nulti-col gf}geé:éuawzooﬁ

~ paint. In Exanmple 5. 2, no abnormal ity was observed in
the colored particles. The forned paint fFlpoBadss8K (SG).
~flat and snooth pattern. wherein white, gray and
bl ack were nixedﬁ and-the finish thereof was even and
uniform 25. ' (Exanple 5.3) Painting was perforned. in .
the same way as in Exanple 5-1 except that there was

(ExasapleaSg@l nt wherein the paint conposition 5-E and .

the alnt co 03|t on 5:-F re m xed ata weight rati
of SREFOTHAY 1o dhetAms Wayas iagirampte 51

%ﬁﬂd e A5G EbAsl WRS O PRUSHhILE LdiBposition

5K anﬂethqs) palbht cohtpbsition 5-Layvefd thinebab apeeight ratio of-
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. . 30 ,

erein white, gray. and bl ack were m xed, and the

' 505%?§f¢hﬁm’é&°mf¢&9ﬁ1%d uni f orm (Exarrpl e 5-4)

o1 T BallFE AE Ol wEEna B R i Cend oot

| pateafmtwwm S%ﬂdyoﬂnd LR Erd MR, ntng R h*do% f11 Pray

- were m xed a weight ratio of ,50:5

andﬂalaok wsisogererated friom ItheEeelm‘ed particles. abnormal ity
observed, i-n the colored 10 particles. The. fornmed

(Re Wﬁﬁ#ﬁmﬂeﬁkn at and smooth pattern wherein - :
100

wh d d_the. f h ,
- her B ahRe Rl ettt i 1 e Way niCint Ehsitlnte 551
excépt thatftienRdefoddiepaIES B Waliséd dR @i L deréoh® paint
except that. there=was used a paint wherein the paint

 andcthereswasorser R paimt wherein the quripdtampositibnsrM and

mul ti - col our ed

e R Sl 1 e oS B PR 0.86

‘thefﬁﬁi%%mat&‘t Rattern. wherein gray and bl ack were

heflnlsh .20 ':thereof was a finish

© . whi It Refere oo Biarhple 6ui fodesn themidEicslbursapamt was
5-1. Exanpl e 5-6) _

-applled with the roller, the colored particles turned into the state _

that they were uneven-ly applied or adhered, and marked unevenness

vras generated in the formed paint film.

(Reference Example 5-2)

Pamting was performed in the same way as in Example 5- 1

except that the undercoat paint 5 C was used as the undercoat paint.

In Reference Example 5-2, when the multi-coloured paint was -

' apphed with the roller, the colored part:cles turned into the state

that they were unevenly applied or adhered, and marked unevenness

‘-'was generated in the formed paint film..

' Industnal Appllcablhty

- The water-i n-water type multi-coloured pamt composltxon of

-the present mvent:on is capable of forming a mat paint film

exeellent in ﬂatness, smoothness and v1v1dness ‘The
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Pai nting was perforned in the same way as in npl e
5-1. except that the undercoat paint 5-B magﬁégggnggOOB
- the undercoat paint. 25 The paint -filmformed in -

- Exanpl.e 5-6 had a flat and snmooth patternpwheEgigRsk (sg)
gray and bl ack were m xed. However, when the ' '
mul ti-coloured paint was applied with the roller, the
colored particles turned into the state that they

: wer e unevenly applied or adhered, and unevenness was
. watarir-statdr itype marlti-ebléwfed paikt codpositidn fofl this64 3

. February. 2006 F-P05105SK (SG) 10 I5 (Exanple 5-7) :

- Invegtion i3 alse cppable efforminganamchansed flat andgmoeoth
S oab-d. cept that.there. was ed a paint whergin the
colgiftil paURER exerolf pebiting onditiond sielmn & Pripting ool

-.an , e I o 13
- and Bhntlelpsfalitture At Pt Holagoording to

. thigiavphtion, A celoful) fintanod smwedth ppbht Gice ¢asr be formed
| ray ,and bl ack were m xed. However, ooze in gray and
bY%’. ngtheabpyemantiongd matestisrwatentype mylti-coloured

Ref nea. e _b-1) . inting was performed in

ﬁgq;%ﬁég&é@%h _ﬁ %’g@;&:p?gﬁguiﬁ except that the

under coat paint 5-Bwas used as the undercoat. paint

and there was used a paint wherein the paint

conposition 5-M and the paint conposition 5-N were

- mxed at a weight ratio of 50:50 as the - '
mul ti-coloured paint. In Reference Exanple .5-1, when
the nmulti..coloured paint was ~applied with the o
roller, the colored particles turned into. the state
that they were unevenl y-applied. or adhered, and
mar ked unevenness - was- generated in the fornmed paint
film (Reference Exanple 5-2 ) 20 Painting was

. perforned in the sanme way as in. Exanple 5-1 except
that the 'undercoat. paint 5-C was used as the

undercoat -paint. In Reference Exanple 5-2, when the

nultifcoIOUfed. pai nt was '

pai

66



10_'

15

20

95

aoi

applied with the roller, the colored particl turne
into the state that they wer e. unevenly applléﬁ @pmy%006
adhered, and marked unevenness. .25 was generated in
the formed paint film I ndustri al Appl i calgi-Ipioty 0FBeE (5G)
wat-er-in-water type nmulti-col oured paint conposition
of the present invention is capable of formng a mat
paint film30 excellent in flatness;, snoothness and
vi vi dness. The 55 3 Februar 2006 F- PO5105SK( SG)
‘mater-in wat er type mulG Soured pai nt conposition
g%? tion is also capable of formng an
unc a geé t and snmooth .colorful pattern even if
pai2ot | A gateRdin-water TR Bulfi-Sdidired %ﬁﬂ! co&[}?osiuon
alntlna tenperature are changed. . Fur? ernore ?
charggtexige gnt that at deastvencikind of ﬂaltwdluh-edfge‘rltpaa-mi:les is

: h paint face can be formed by applying the
disl’ggsoa’\% & mattrangpazent pajnt &omyﬁtsinm an aqae@me:esm

=nd 3B R hORAYIAE Podfbl Hyclndf 58 1.d &0 b

the flut eolored\géEpaititfedatd madé a!raegemaﬁize@ﬁfegh& Bade

characteri zed in that at | east one nd- of
froman aqueans resint (a)) axcdlor pigepent @), watern(e), and a

s arent rising an agueous resin. and an
reactiyd ] "b‘ﬁz‘ht WIGH RFTLIeREt M thsDTaRRCRLOT Watero
1.3, ArbiCles (are made of
a églel a??r?‘lt‘zﬁégﬁpro uc?y#raéﬁgla B cﬂé&}s ompasition,

charmctm'iznd P girittat RastVeie kih@)of AR el a1
npound (d) which can react |°n t he pr%geg(ﬁghl!’?rtmles 18

. _dispefgeg inpamat transparent p;timt comprising ancdqpeodns resin

s 7 TREGHE B R St O e 231 355 R

the flatoésideea Vel sing an agqueous resin and an
" extender [)Elegﬁ@é %\%lr%éa refractive index of 1.4 to

parti¢les, geladinized by ahixingoa avatEatbavéd palif€ c¥iprising an
arti cg*es gel atini zed, bg m xi ng a vvater-based parnt -
aquequssesin (7), ancolos pigmen slbhapd)maen (Elowithi grmemictive

reacq\%ﬁ&tlﬁgéi‘p%ﬁgﬁa {58 g;esen ¢ orll%vétdr whi ch can

4. A water-in-water type multi-coloured paint composition,

' 'characterize'd in that at least one kind of flat colored gel particles is

. dispersed in a transparent paint comprising an aqueous resm, and

the flat colored gel particles are made of a gelatinized product made

" from an aqueous resin (a), a color pigment (b), water (c), and a

:rea’ctive cbmpound (d) which can react in the presence of water.

5. A water-in-water type multi-coloured paint composition,

characterlzed in that at least one kind of flat colored gel partlcles is

dispersed in a transparent paint comprising an aqueous resin, and
the flat colored gel particles are:

particles gelatinized by mixing a water-based paint comprising an

- aqueous resin (a), a color pigment (b) and water (c) with a reactive

compound (d) which can react in the presence of water,
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4. A water-in-water type nulti-col oured paint
conposition, characterized in that at |east OHPHIHAFI06
of flat colored gel particles is 20 dispersed in a
transparent paint conprising an aqueous resipfs18BdxlBe)
flat colored gel particles are made of a gelatini zecs
product made from an aqueous resin (a), a color

pi gnment (b), water (c), and a reactive conpound (d)

whi ch can react in the presence of water. 5. A

watéer -The weater-in/paten|tyipecniulti-edlqadet paniposi ti on,

25 characterized in that at |east one kind of flat

compgsitien WAorMngita anyiene afglaimsd ito 5, wheneimthet(a)

cormEpn 8 B4 o AT P s b

- group, aindbtife (@) CEMPBIRh PR Are4LER%E e:th%gvtoé‘ﬂrht% @ﬂjﬂ%ch can

resmé@) a col'or pignment (b) an
react sithithe (4) mmpondn@:d)l the presence afowater.t he

prgsenge of .wat.er. February 2006 F-F05105SK (SG
- 10 150’51?% Siatezria- WH&G{ GYPSoWbﬂFﬂeﬁ?lqu'e&I paint i ve

- t

comgg%%%&?;ﬁt} ’ﬁgq gfie]% nce o? ﬁéi‘@”? ilfofgh‘&gergm the (d)

compehent i aweiattive/ Gﬁn{pouhdqal-%ﬁi’clﬁ’ 2hfbe sE éiz@?d

according to any one of clains 2 to 5, V\hereln t
in the presenge of waterat er type nulti-col oured paint

cCogpo naccorgl toa one of clainmse 2 to ,’
gp ?’hw granywa ulyi- cplozxed pai qtééﬂ"ﬂ!(%i!lfm,
chardtirbded ihqae %ﬁ%{ﬂ%‘%@ MngCHPREE ordd Bef FaFHcIEs 1s

dispersedcinca mitvmanspafen?padht comp¥iing dn/A§ueous resin
nul t| cqQl oured paint conposition, characterized in

and g1 gxtender pigmant haringa refsactivednstenyef 1phtoi Li%Gand
I r transpar ent pal nt corrprl Si ng an
Stik IR écﬁg;reaaﬁadr[tg%legxereender pi gnent having a

aqueous resin

r epartitlescobtuite by HidpkPsihg’a goldtiniged ﬁg‘m gor ed

Jparticles are: particles obtal ned by disp ng a _
obtaiged-by mixismgn water-basedipaint bonprishgg anvmqwéoi‘iﬂ%edm

B R 5 ol e

(€) withi£ &eaéﬁ)vew':o ‘f&* Wit P Wabfhin Wl Pré&ince of

react in the pr ence
water, in the form of flat particles, into an aqueous dispersive

-‘medium_, and further mixing a reactive compound (d-1) which can
react with the (a-1) eomponent in the presence of water with the

_' resultant

9. A water-m-water type multl-coloured paint compos:tion,

'charactenzed in that at least one kind of flat colored gel particles is

dispersed in a transparent paint comprising an aqueous resin, and
the flat colored particles are:
partlcles obtained by dispers;ng a gelatinized product

obtained by m:xing a water-based pamt comprising an aqueous resin

(a-1) havmg a reactlve functional group, a color pigment (b) and water

.(c) with a reactxve compound (d) which can react in the presence of
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water, in the formof flat particles, into an agueous

di spersive 20 medium and further nixing a rebcgqryary 2006

conmpound (d-1) which can react with the (a-1)
conponent in the presence of water with thepgsigssk(sa)
resultant. 9. A water-in-water type nulti-coroureg
pai nt conposition, characterized in that at |east one
kind of flat colored gel particles is 25 dispersed in
a transparent paint conprising an agueous resin, and

 waterin fthet foruh afeilap particles, ito apaiquedns dieisivs by

Lfdispersing a gelatinized product obtained by mxing a
med P.na%?wm mixingprrefative compound (del) which ¢an

' e i neti.ongl  grou a golo [ [
react MBI (737 oobipbHeth in e Fx8sPuce o5 petermith the
resubtingh can react in the presence of 68 3 February 2006

F- P0O5105SK(SG water, in the formof flat particles,
i nl0. aThe wates-iv-wates type madtiicplaanéd paiter ni xi ng
active cgoppound (¢d-1) which_can, react wth the. -
g Eﬂ "tlégnpé o Hcwhsreip the (d) campenent is
= resCeR taipoifa (B06) WLER: L VEAEL YRS ERRRHG e
in thehpresdncecopormter. is a reactive conpound (d-1) which
can_react with the (a-1) conponent in the presence of

wallr . The wagerinrwatern type anuitiscolomred-paindur ed

L T TR LT —.

a reabtivd) cultigdusddln S9AER O HREficddihsdy B2 2 O

-~ water. 1Z2. (Amended) A ne ormng a pattern
presemggeof wtsract eri zed by maki ng an undercoat |ayer on a
' 15 bui | di froma col ored mat

t f [ .
: E s (r:gégle;%ﬂéﬂ)ﬁdﬁ&tﬂhgrp?gﬁﬁl%& pafesnifaceyer by

e i B B BN £

buildi(mg I)t‘rdnr aldalored Matihd&RoatrpRintdandénF- PO5105SK
SG \ K |
forming a topcoat layer by applying the water-in-water type

multi-coloured paint composition according to any one of claims 2 to

11 with a roller or brush,
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ABSTRACT. Provided are a practical water-in.-water

type multi-coloured paint conposition capabl 3 bgbruary 2006
formng a paint filmexcellent in flatness and

smoot hness,” and a pai nting nmeéthod with- ther 10@‘SK(SG
water-in-water type multi-col oured paint con‘p03| tion,
characterized in that at |east one-kind of flat

colored gel' particles is dispersed in a mat _
transparent paint .conprising an aqueous resin and an
extender pignent havi napgTRACacti ve index of 1.4 to
1.7; a 10 water-in-water type mul ti -col oured pai nt
corrp03| tion,. char act erized in that at |east one kind
E'I at, ored Pil cles ,is dispersed

tra §135+ a&a'% r% watgrin-waten azppéﬁtl-faﬂlm@@l

| pa:ﬁ g.a:gﬁbgitggnfc%jlalﬁér&f ﬁlr?ﬁ: & Sé@ﬁ:? t)‘ii,mae:&?ﬁkﬁéhi’:‘ ifed

m an aqueous

) ﬂatﬁlegm%ﬁid sRootiphéss, (d Ppdimtinganethvd Wit eheds( k.

15 which can react i.n the presence of water; and a
net Acwater-inrwater typpamultircdloured qm::&cqcmmiti@p,

cnafRbldHindl HICSPlod ) Sho ol of o7 b Fod el pasieios i

oure

E dispdiRed iPL T3S GabpEREht FRAE i pﬂlﬁﬁgﬁ Lifhecus resin

above-nent1 on er-rn-water ype

R andpan lektenﬂpqugmmt\mdvmgrwIréﬁfhcfﬁve)in&éﬂﬁif 1.4t0 1.7; a

10

- 15

20

Wa._ter-m-water type multi-coloured paint eompos:t-lon, characterized
in that at least one kind of flat colored gel particles is dispersed in a

transparent paint comprising an aqueous resin, and the flat colored

- gel particles are made ofa ge;latinized produci: made from an aqueous
~ .resin (a), ﬁcolo_r pigment (b), water (e), an.da reactive po‘mﬁound (d)
which can react in the pres.encé of wa.tef; and a method of furiﬁing a
pattern face, characterized by making an undercoat layer on a

substrate of a buﬂding-from a colored mat undercoat paint, and tl_ien '

forming a topcoat layer by applymg the above-mentwned

- water-in-water type multl-coloured pa:nt composﬂ:zon with a roller

or ‘brush.
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