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TI TLE'OF THE | NVENTI ON: COATI NG MATERI AL, COATI NG MATERI AL LAY
LAM NATED STRUCTURE 5 TECHNI CAL FI ELD [ 0001] The |nvent “ mmw
to a novel coating material, a novel coating material |ayer,
| am nate (coating) structure. The invention is generally—app#rcabr """
bui l di ngs, 10 civil engineering structures, and other struct UJMMHIMWHWWIMI, _
BACKGROUND ART [0002] Natural stones have been frequently use
15 decorative materials on walls gRg-Ripeioparts of buil dings and «goyhs
engi neering structures. Such materials can create aesthetics with a sense
O et oo a5k S4Bt RS PRIt LB TC Nl S A NCY G 8! UhaLrhoneS
have di sadvan ages suc cost, ‘i ntractabl'eness, and heavy weight. In
parti cul ﬁf& Sq @ﬁ@ Ny wei ght may have an adverse ef f ect
on morkagiﬁﬁﬁg a2§5 %% rlng application to wall surfaces and ot her
structures. [0003] Under these circunstances, a variety of
techni ques for 25 creating natural stone-like finishes with paint are
recen%ly éﬁ' osed. ﬁﬁﬁ)exanple, JP- A-11- 130980 (Patent Docunent 1)
descr Pbes’ Iﬁﬁ%%ﬁ%i%% contai ning aggregates with a particle size of 0.05
to 5 mmand an enul sion of acrylic resin containing silicon atons in the
resin skel®bn. JP- A-2000- 15999 (Patent 5 Docunent 2) describes a paint
material in which colored aggregates having a unlforn1garticle size_in the
range of 10 to TRODOVERT i8N MSder ThaCdt BpEFSetP I 11 BAEBFdRless NPV &hspar ent
bi nder. However, these paint materials, which are conposed nmainly of
aggregaté@aUWﬂﬁamﬁﬁQﬂ%ﬁlv%ayehdgﬁ“%p@cm@Vélg#émiﬂ?te1©CPﬁtaGGPt|on t hese
paint materials need a relatively large anount to be applied and thus have
limtati gisruatrmi Age Lghertioriighgesteradtlyr espliodosg tonbuhédonper hand,
JP- A- 05- 237444 (Patent Docunent 3) and 15 JP-A-2005-238138 (Patent Docunent
4) dilscl oserinetdradisnesdr frog nsgueotat tesd shdnethekespattennssby spray coating
of two or nore pignented coating nmaterials having difference colors. As
conpared with the techni ques of Patent Docunents 1 and 2, such nethods are
advant ageous in formng |lighter-weight structures. 20[0005]

BACKGROUND ART

[0002]

Natural stones have been frequently used as surface
15 decorative materials on walls and other parts of buildings and

civil engineering structures. Such materials can create

aesthetics with a sense of depth, characteristics of natural

materials. However, natural stones have disadvantages such as

high cost, intractableness, and heavy weight. In particular,

20 intractableness and heavy weight may have an adverse effect on

workability and safety during application to wall surfaces and

other structures.

[0003]

Under these circumstances, a variety of techniques for

25 creating natural stone-like finishes with paint are recently



However, the nethods of Patent Docunents 3 and 4 need a plurality of
coating materials, which nakes coating operation conplicated and al so nakes
it difficult to reproduce the desired pattern. In addition, patterns fornmed
by these nethods tend 25 to give an artificial inpression and are | ess
likely to give a sense of depth characteristic of natural stones. In

addi tion, exposure to sunlight or the |like can increase the tenperature of
the patterned surfaces obtai ned by these nethods. 5 PRI OR ART DOCUMENTS 10

PATENT [0 P t ient, P ment

pat ont DocinEnicd: T2t cpmite gL TSGR (REED Fgeghp oL

JP- A-05-2 7444.JP—A—2005-2§%138 <SUMVARY CFaTkgélyngThﬁﬂ%PRC§%§y§lgo BE
SOLVED B %?%f%?@ﬁéﬁTF@pr§[ 68?] P 7€9aR9% ject o % Reé*i-nventi on,
whi ch has been de_i.n vi ew of, the above prabl ens,.to pr.ovide, a.coating

ot or ) THEE Sfa0canHt & B Bt Y LTSS By 4 KA L CER e B4BERY and

ot her appearance features and al so advant ageous i.n_lightness and 20

conveni ente: 1ERR AP GV HRE a3 TR VAt | WG AR —J—:%é?%%épaﬁgglta hi gh
| evel of aesthetic properties such as transparency and a sense of depth and
is al So d@%%ﬂ?%@%o%g FASFT HYPePed sP2suppPassrhglt ehpBRathr e°tPs8d and ot her
effects. [0008] As a result of earnest study to solve the problens,
t he i nver@¥Eedaves dorpl 4 et WHe 9y el o by dedrelidhithg 1R ICoLtE 58
material, the coating material |ayer, and the |am nate 5(coating) structure
descri bedtbdl, 0 pOO0Omixed and Fhesdanesd wanhi 8 ailrectests toaaspeatntig
material including two or nore types of coloring granules having different
col ors, whereén. atidveastr ordasgpeasntt e ttof orlsg Wriarhl @se ageng@sed
transparent col oring granules containing a water-borne resin and chromatic
col or parmnathkeg cehdggrebbaek, parte a eslatheetlyansparsgecicologragigyanul es
are a granul ated transparent colorant, and the transparent colorant is
capahloe ofnfaddifgon, ttlaaspapentt cohoeetdatoaheng wi khlatcoplyadhryati o of
80% or 15 less. The coating material can forma coating having

transpar eagyun@ S€nse ghpUepd hananehes hravaestihetheiphepent resmifhe coating
material is relatively Iightweight and nakes it possible to formsuch a

fine and begwtdfUhecgati 8grWbthrassingl e material. The use of the coating
material also makes it
[0004]
On the other hand, JP-A-05-237444 (Patent Document 3) and
.15 JP-A-2005-238138 (Patent Document 4) disclose methods of
forming natural stone-like patterns by spray coating of two or
more pigmented coating materials having difference colors. As
compared with the techniques of Patent Documents 1 and 2, such
methods are advantageous in forming lighter-weight structures.
20 [0005]
However, the methods of Patent Documents 3 and 4 need a
plurality of coating materials, which makes coating operation
complicated and alsomakes it difficult to reproduce the desired

pattern. In addition, patterns formed by these methods tend

25 to give an artificial impression and are less likely to give



20 possible to create a natural stone-like aesthetic as if various natural
Stones are used. In this regard, the coating material is also useful.

[ 0010] In the coating material of the invention, at |east one
25 type of the coloring granules are preferably transparent i coloring
granul es further containing achromatic color particles (exclusive of black
particles) with an average particle size of 0.4 pmor nore and a refractive
index of 1.4 to 2.0. This coating material can forma coating with a higher
5 level of sLhaBshanepey ok rSRnse: of fAeRleh - anich DLAGK 2pPesy ange feat ur es,
and is also effective 1n Inproving physical properties such as drying
property, ] r. si.st ey . it i u i bility,
hon- adherSaeerte e MRladhC R ERESL e B YR ARS i PR R R R
material of the invention, the two or nore types,of colori granul es
naving diTt orenbeel ol B bF et R oty T She b Lo EReanaR085aS redi um Thi s
coating material is advantageous in safe and efficient coating and so 15on.
[ 0012] The coating material |ayer of the invention is preferably
made fromthe coating material. The coating material |ayer has
transbare%%§9RaA%%n C@¥E%%%th, and ot her aesthetic properties. 20 The
coating material |layer is also advantageous in that it is relatively

l'i ght wei gHtTEME RArYé %5t e a natural stone-like aesthetic as if various
natural stones are used. [0013] The |lam nate (coating) structure of the

i nventi onl®®0&k ef erably includes a col ored undercoating material |ayer and
the coating material |ayer provided on the col ored undercoating nmateri al

| ayer. This | anfatgrt steaigtente 15 advAnt hgeob88Pn i nprovi ng transparency, a
sense of depth, and other aesthetic properties. 5[0014] In the

| am nat e (coatifrperst rkmtwnrenof2t héPrAvehbPohs98he col ored undercoating
material |ayer preferably has infrared reflecting properties. This |am nate
strutbure i s adRaindragdpusunentsuppr EBshngst2ppédature ri se caused by
sunlight 10 or the like. [0015] In the lam nate (coating) structure
of the inventi omgtait | Easimane 4 ypgpoh-20ahspagens col oring granules in the.
coating material |ayer preferably have the sane color as that of the 15

col ored undercoating material layer. This lamnate structure is

advant ageous i n inproving transparency, a sense of depth, and other

aest het i cgypigRey tdheSTpRNEN @t $ero produci ng a pattern-enl argi ng aesthetic
effect. [0016] 20In the lam nate (coating) structure of the invention, the

coating neigsi@hs | Ayese Pseferabby 8as andexTibkckness of 50 to
15 [0007]

It is an object of the invention, which has been made in
view of the above problems, to provide a coating material that
is capable of creating transparency, a sense of depth, and other
appearance features and also advantageous in lightness and

20 convenience, and to provide a laminate (coating) structure that
has a high level of aesthetic properties such as transparency
and a sense of depth and is also advantageous in lightness,

suppressing temperature rise, and other effects.

25 MEANS FOR SOLVING THE PROBLEMS



2,000 1.tmat its bunp part. This lamnate structure is advantageous in
producing a sufficient level of aesthetic effect with respect to
transparency, a sense of depth, and other 25 appearance features even when
the coating material layer is relatively thick. [0017] Mor e
specifically, the invention to solve the problens may have first, second,
and third aspects, which will be 5 separately described in detail. [0018]
(First Aspect of the Invention) As a result of earnest study to

sol ve the 8g8€Lens, the inventors have conpleted the invention by
developiné ating 10 material including a dispersion of specific
coloring granules in an _aqueous nedium [0019] Specifically, the invention
has the fol | owifhg § d&rlds OF $2rRSEGaPEHGYnaPef?arei s IR e $P6&r si on
of two or nore 15 types of coloring granules with different colors in an
aqueous n%HV%ﬁ?OEﬁegéV% %@mpé§§ﬁdog€et9B§GGFlPﬁebdoﬁ6Wﬁﬁ@PQP8nGP@s are a
granul ated transparent col orant, and the transparent col orant contains a
wat er - bor fiea &8¢ madrer ichr-ofliei eceblbg el e g aaed/, ornB| dek lpavitiadlees and
is capable of formng a coating with 20 a contrast ratio of 80% or |ess.

2. The coacpaginat estalicherordeagribedlt bmlow.-wherein the transparent
colorant further contains achromatic color particles (exclusive of black
particlesJOMPh an average particle size of 0.4 p.mor nore and a
refractive index of 1.4 25to 2.0. the aqueous nedium contains a

wat er - bor ne resTime invedtibhneisahtiauy atht erd abaadaormhngriol dny lodénaf itens
1 to 3, wherein the transparent col orant and/or the aqueous nedium5
further cowdaimsoaehywdreapbdbtcel sol vgntraniB.esThavaaatd gt amed et icall casgor di ng
to item4, wherein the hydrophobic solvent has a solubility in water of 5
g/ 100 g owhéessn at 18asA 6Ratthgenethedei Rehveding apphyileg areol ored 10
undercoating material to a base material and then applying the coating

mat enical aesR5Fh PInt -y PR Pfadd BB ot Hind -a ARALNRGd Faishat e)
structure including a base naterial, a colored undercoating nmaterial |ayer

provi ded 9nqt Be-base; SBts1bal parhd-8e50a4L1HNE MBY GEKALhRY B <RY OYihded
t hereon, 15 wherein the coating naterial |ayer contains two or nore types

of coloripg,graniles bavopdndi fhengnlscolars, 420 uagtgaa%&aﬁegagzﬂ% of the

coloring granules are transp nt coloring gr es containin

UL DO DEEPILE, Y S RIS £ AL s AU ) R ALY o 20

a transparent colored coating with a contrast ratio of 80% or

15 less. The coating material can form a coating having
transparency, a sense of depth, and other aesthetic properties.
The coating material is relatively lightweight and makes it
possible to form such a fine and beautiful coating with a single
material. The use of the coating material also makes it

20 possible to create a natural stone-like aesthetic as if various
natural stones are used. In this regard, the coating material
is also useful.
[0010]

In the coating material of the invention, at least one

25 type of the coloring granules are preferably transparent



wherein the transparent colorant further contains achromatic col or
particles (exclusive of black particles) with an average particle size of
0.4 lamor nore and a refractive index of 1.4 to 2.0. 25[0020] (Second
Aspect of the Invention) As a result of earnest study to solve the
probl ens, the inventors have also conpleted the invention by devel oping a
coating (lamnate) structure including a base material, a 5 col ored
undercoating material |ayer provided on the base nmaterial, and a specific

coating #Hﬂfﬂglé@gﬂufg§“4&¥%kéPafgﬁgaiﬁggg1&@§P§ﬁé£i€aE5Y®rthe i nventi on

has the follTowng Teatures. 10 1. A coating (Famnate) structure including a

b terial. ' ' ] the b
R L R YA G S

coating material |ayer contains two or nore types of .colori r.anul,es
havi ng difFeriente i €F dnd HP ?Ea‘%‘?r%n%n%?t & 3° e & (ﬂ%g‘r gﬁggg?anul es

are transparent colorin ranul es contai ni a water-borne resin,. chromatic
col or parftp(? @I'@s aﬂ{ifarccgfl‘ Hﬁ%elrélag‘sCﬁﬁdp‘%ﬁ@ianﬁo??‘iénga%t%& B985 t hat of
t he col ored undercoating material |ayer._2, Th coa&%n% élaninateé structure
accor @i ng- 64 Mt T aNSEARRE i n2t FRERaNE FHRM GRDPFRG gFRRGREE 5Fe a
granul ated transparent colorant, and the transparent co] orant_contains a
wat er - boriRa T v, Mt okt ESe ot brepht YR cERsIMBAAY SFILPA¥RIBA Mt i cles and i s
capabl e of formng a transparent colored coating with a contrast ratio of
80% or | exEopAFigs Auchats AgyLnamarRyt Bt PAELEL ey MR 'R K§SaSbasecmat eri al
, a colored undercoating material |ayer provided on the base material, and
a coat i ng-erateratalre aybse psavpess iher eohlihtier ePh-afeecEBAERng L Atiteri al

| ayer contains two or nore types of coloring granul es having different
colors, ambidtdreast amd Sttgpetinf the col oring granul es are transparent
coloring granules containing a water-borne resin, chromatic color particles
and/ a0 bl gkl pparticles, and achromatic color particles (exclusive of black
particles) with an average particle size of 0.4 pmor nore and a refractive
i ndex of 1.4 toarR+Beaddabaning ) idie cfatre cialwntaison haheotwd her solrer ed
undercoating material layer. 4. The coating (lam nate) structure according

to item 3y yheref r‘céf‘@rirﬁ@"?ﬂﬁﬁ@%s CRAPLhBYdgEaBuLRs abeoasgeanul at ed
transparent col orant, and the transparent colorant contains a 15

wat er - bormes # &sin y il 9pBE 5£4 Col 0fn PAGLESLESHaRELAL bharck pestisdes, and
achromatic col or particles (exclusive of black particles) with an average

particle 11%1.2%1?51 0. 4 J AR JON L aRdsareefhacd # ¥eci ddexe At ihgt 4 200 and
is capable o ormng a transparent colored coating with a contrast ratio

of 8Q%or,20less. 5. The coating (lam nate) structure according to any one
of ifens to 4, wherein the coating material |ayer has a dry thickness of
50 to 2,0F§b£gn at its bunp part. [0022] 25(Third Aspect of the Invention)
As a resu earnest study to solve the problens, the inventors have al so

el udi ng & SpeRid FE-RrarBH TRieE GHE e ot AE LAy Bre bRl o5 LBt |
coating qgéggif¥on?t£g¥§ga jﬂ%YRg%grEQE(GOQhe coating material layer has
transparency, a sense of depth, and other aesthetic properties.

20 The coating material layer is also advantageous in that it is
relatively lightweight and can create a natural stone-like
aesthetic as if various natural stones are used.

[0013]

The laminate (coating) structure of the invention

25 preferably includes a colored undercoating material layer and



[0023] Specifically, the invention has the followng features. 1. A

|'am ndte structure including a colored undercoating material |ayer and a
coating material |ayer provided thereon, 10 wherein the col ored
undercoating material layer has infrared reflecting properties, the coating
material |ayer contains two or nore types of coloring granules having
different colors, and at | east one type of the coloring granules are
transparent coloring granules containing a water-borne resin, chromatic 15
color partjicles . and/or, black particles. ., 2. The |lamnate structure

sccor dl ng v TTEIE Raer e Then PRRLpArETT LOroT hO Gy A ie ordng

gr anul at ed EransEaient colgrant, and the transparent cglorgnt contains a
wat er - bor TR PEsfh, LeKPOmat T & Tot Al ¢ i THELCTAhT/ oF BFEERTPAPPIEI €8 and 20
is capable of formng a transparent colored coating with a contrast, ratio
of 80% orlfRESVLing t W%ﬁ?ﬁ%?’gystarE@f\ﬁeeoifné?ﬂﬂpnga%d&ﬂktﬁ%@%%ting
material |ayer and a coating material |ayer provided thereon, wherein the
col ored uRHEPEBALFRAg material |ayer has infrared 25 reflecting properties,
the coating material |ayer contains two or nore types of coloring granul es
havi ng di f$@témnt colors, and at |east one type of the coloring granules are
transparent coloring granules containing a water-borne resin, chromatic

col or particl eslarndieotabiagke padatclnes), sandcaeheommthe tovert soparthiec! es
(exclusive of black particles) with an average particle size of 0.4 gmor
nore and aotefedctihdercndexngfmdtdrtel2l@yerdprifferkddivnate stfuetede
according to item 3, wherein the transparent coloring granules are a

gr anul at edefianspageptrofpdrcoest arthiantahheate asspacentecbbor ant contai ns a
wat er - borne resin, chromatic color particles and/or black particles, and
achromat i gdeahekgpankiicl esphexes Usy rengfe ltacke paséicches)d M tdunan gaer age
particle size of 0.4 gmor nore and a refractive index of 1.4 to 2.0 and is
capahloe obrfoengi mgka.transparent colored 15 coating with a contrast ratio
of 80%or less. 5. The lam nate structure according to any one of itens 1
to 4, whergpmpsthe coating material layer has a dry thickness of 50 to 2,000
gmat its bunp part. 20 EFFECT OF THE | NVENTI ON [ 0024] The coating nateri al
of the lnventlOﬁn%ﬁ%ﬁaa%@afwgtb | NG LIANSRALENEY e FnPoNSEoRf depth,
and ot her appearance features (aesthetic properties). The coating nateri al
of the 25 i j |.at i i ' S.jt ikl 0
form suchlgg¥?nn%ﬁ%% pb%egﬁt%%r?%%%éﬁ%?oww?%mag 9?%8@%%3%%&%%%‘?%&% se of

t he coati [ he-in [ I S it ssihlle.to create a
nat ur al s@%%g?ﬁgﬁeﬁéﬁg%h%%?%é%%§?§ @%Y?d%@eg%%ﬁ?é#igggﬁgéngg:6§£5$%%he

| am nate (coati tructure of .5 the inventiop has transparency, a sense
of " aat h, CERA SPGB e By B8kt BT E I ERETY GE ek etan

al so produce % gattern-enlarg&qg aesthetic effect. The Ianin%%e &ngting)
struct ur e* of 2 ¢ A" FATERLF off i S Gt 1Y et AT R ST Ynt® aifd TarP fal’sd Wreat e a
natural stone-|ljke aesthetic as if various natural /10 stones are used. The
structure@df PhBSFndBAtNBRIFSPAPRBIELPECt PIE PASSUPPr BSSENG 1@mfer at ur e

ri se caused by sunlight or the |ike. BRI EF DESCRI PTI ON OF THE DRAW NGS

15[ 0025] patternppglaygiggaagpbigrieceifdRar-vi ew showi ng an exanpl e of
application of the invention. Fig. 2 is a cross-sectional view
showi ng ahefheét exanpl e of application of the invention.

20 In the laminate (coating) structure of the invention, the
coating material layer preferably has a dry thickness of 50 to
2,000 pm at its bump part. This laminate structure is
advantageous in producing a sufficient level of aesthetic
effect with respect to transparency, a sense of depth, and other

25 appearance features even when the coating material layer is



20 MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0026] Her ei nafter,
enbodi‘nents (the first, second, and third aspects of the invention) for
carrying out the invention will 25 be described. [0027] (First Aspect of
t he I nvention) The coating material of the invention includes a

di spersion of two or nore types of coloring granules with 5 different
colors in an aqueous nedium The coloring granules contain at |east one
type of granul ated transparent colorant (transparent coloring granul es).
[0028] (Tramgpayenl £Rierant) 10The transparent colorant contains (a) a
wat er - borne resin and (b) chromatic color particles and/or black particles.
The trannggfaﬁ colorant is capable of form ng a transparent col ored
coating with a contrast ratio of 80%or less (preferably 5 to 70% nore
preferably 10 t %. even. preferably 15 15 to 50% . ,.Such pr.operties
will contribut el@?lggig ar ?ln(ggjg?%hstg%? eln%xglé;/n%l%%nts% so?slv(%ﬁq% pé:r?g)lo Yer

appearance_features. |f the contrast tiag of the transparent .colorant is
Co0 i gn ey GV “Bur a1 PearRar o208 HATS SGPPFEFentTEferIgr DS

t ranspar enc a_sense of depth, and other appearance features. 20[0029]
The t rn1S%%ﬁf?%%fyrg?Fﬁrl?ggeﬁg a8t?ﬁ "val ue determned by a method

i ncl udi ng f&ﬁing the sanple to a hiding chart using a film applicator
(300 gn1gé§§, rying the applied sanple in an environnent at a tenperature
of 23C and a humi dity of 50% 25(herei nafter referred to as "the standard
condi tions") foff¥BsSt HdePectoCf ok tRE¥ENpieBe, neasuring the | um nous
reflectance of the test piece, and then calculating the value fromthe

fol l owi ng formAa.2 regrdiinoifasacoreiastufit o 94 ve fha@naiansus the
reflectance of the 5 coating on the black portion.) / (the |um nous

refl ect ancevettehe neo® crgprdstelet ivhiitrerroridrom)y e10DopO080] coating The
wat er-borne resin (hereinafter also referred to as the "conponent (a)") in
t he tllanspatentataolrorlantinms ditprecsion 40 sxe@i Vehiclleriwly gransiles
preferably capable of form ng a transparent coating. Exanples of the resin
in the coipoaentgfegus neeéddemacrylic resin, urethane resin, vinyl acetate
resin, silicone resin, fluororesin, vinyl acetate-acrylic resin, acrylic
urethane f@esi®s] acrylic silicone resin, etc. These 15 resins maybe used
singly or in conbination of two or nore. The conponent (a) is preferably in

the formof an @suedtiscdESy N HSPAKEheN o BEEN: BAH S 1WingTReagamRANENt (a)
may al so have crosslinking reactivity. The content of the

conponenti(a) iAdhe itiARaRareal 20-c0hohaN disgunelieablkycfsn aote 50% by
wei ght, nore preferably from10 to 40% by wei ght, on a solid basis. [0031]

In the trapsparant  ¢8k-enant . hheecomanents A s cegwgaﬁcarﬁghﬁreoﬁ@” i cles

and/ or black particles (hereinafter 25 also referred to as t conponent

(b)"). A . t he t r LC I rtpcle . part i cl es ing a
Cht omat | oo e nd o 600 PIBLE o o Bt it P L A R G B DAL o,
exanpl e, hr tic color particles . are e of an inorganic _materi al
such as f%%%?ig%&%fqng,t@ae ?%%?rg%ﬁoéfirég,t’i?%%%gl i gt B UL T arar ChETSI ue,
cobalt blue, or cobalt green; or an.organic. material sych as an azo
conpound, S& WAPHT hol™ %%5%%%3?6ar%§+%zgpan8hE8Wﬁ56ﬁdFo ﬁraﬁﬁﬁséﬁiﬁﬁone
conpound, a Perg}en conpound, a qui nacri done caonpound, a di sazo comnpound,
an i soi ndd$hoh 1@6%)8% 1B HifdagBRBIEdMpdaidiing @ coating with

20 a contrast ratio of 80% or less.
2. The coating material according to item 1, wherein the
transparent colorant further contains achromatic color
particles (exclusive of black particles) with an average

particle size of 0.4 ym or more and a refractive index of 1.4

25 to 2.0.



10 pht hal ocyani ne conpound, or a qui nopht hal one conpound. On the

ot her 'hand, the black particles are particles having a black color, for
exanpl e, which are made of an inorganic material such as iron bl ack,

i ron- manganese conpl ex oxi de, iron-copper-nanganese conpl ex oxi de,

i ron-chrom umcobalt 15 conpl ex oxi de, copper-chrom um conpl ex oxi de, or
copper - manganese- chrom um conpl ex oxi de; or other materials such as carbon
bl ack. The conponent (b) is preferably an inorganic naterial, and
especial | y, an fﬁgrgé‘é‘ﬁfrﬁgxd&?e'fa fagé 5 L8820 Oigfﬁe%l 1 or 2, WASAS,

i nvention; one, tWwo, oOf r'e” el ett e rom t hese chr ormat1c “Col"or paf%lcles
and bl ack ﬁarticles na¥ be used . to form %ragggarent colorant (transparent
col oring 6 3nﬁg%§?u8fm HéuﬁegPP88188|8rWa SThe“Eont Rt T0f t he conmponent (b)
in the transparent colorant is preferably from0.001 to 5% by weight, nore
b ef or abl §- 1 F o B° OR T S SO HY A GHCC T e CBY oPBF abE y. ¥ DG t o 206
by weight, Such a content makes it easy to obtain the aesthetic effect of

t he i nvenfi oM eBHo3d)e tranSpaFﬁth§°%Péﬁ§6a@%ﬂ(oéd¢%ﬁé%¥¥“¥ﬁ%nfﬁﬁﬁﬁhent

(b) preferably has an average particle size of 0.4 p.mor nore (nore

pr ef erlabl §ue.t%efocenFAh?Se@eHYHﬁP@hEPéFeISaBWHG.-5 to 2 p.m. The
transparent colorant containing the conponent (b) with such a size can 10
easi |y preduce Thansparéngynabesepnsea@foddpnl, tandtenhdr wseKetnc theat ur es
and are al so advantageous in suppressing tenperature rise or producing

ot her ef f egdsopEQehcastevenhdhadat isvg Wrtldrtivalin waseored $ o3/ BO0 achgprterm
such effects can be steadily obtained. 15Particles of the conponent (b)
havi ng suthsan average particle size preferably nmakes up 20% by wei ght or
nore (nore preferably 40% by wei ght or nore, even nore preferably 60% by
wei ght or6nore)Aotoshéenyonathewei ghtlofiihbeappirponent ¢b)orkd a preferred
enbodi nent, the conponent (b) consists of particles 20 with such an average
partild e shdercdheinyaiager pal ticheoss @ enanfetigl apaponentadd)y oed dhe
determ ned using a laser diffraction particle size analyzer. [0034]

In the inyeating, mbbert hanspabeningoter any pnef erabkygmdSicent ai.ns (c)
achromatic color particles with an average particle size of 0.4 imor nore

and a refrnacti vg do@ex0{1dmfnd O P 5@ riRRBINPAL BHA BhSQ LI £ MG 1iG18S the
"conponent (c)"). The conponent (c) with such physical properties can

increase LranspakENGYdedc88P$8gOhadEPt Rl aRJ 0t hehvaprgananee f gatwres 5
and contribute to the aesthetic effect of the invention. Such an aesthetic

effect i sygonst der ednoabeopt odchdr tben:t he ComRoRgaLhCk segalter ed on the
surface or 1n the inside of t he“transparent dolo ing granul'es prdduces
effects s t sSM . SSi 0 refl.ection, _a .raction C ent (c)
10 mf¥% sﬂ% r%?%ﬂé%?f%%iégﬁ9pﬁ¥%Iggﬁbg%&?ﬁbgng?%B?néng?%gmﬁﬁ%qgﬁggﬁcal
properties_of the formed coating, such_as dryin roperty hesi on, water
esi st ance® TBHPGrS (e 116 BURPPESST g BT T 195 rionadnaF ehees - e
resistance, and strength.. It should be noted that the conponent ) does
ot 151 neHEAG Tof AR BETRFOBaRTe L r SRR RO DA EE A 5 oduced
using titanium dioxide as white particles, but aesthetic properties

i ncl udi ngc??’éﬁ%‘bé?%rﬁ:y’%?osré‘r?séeéflndeﬁPﬁ %%ﬁorﬁ%?Wfo&é’%l?taeﬁtﬁéc}eﬁsi ng 20
colorants conposed nmainly of titaniumdioxide. In contrast, an

unconvent fBRAPT DhpglkiePaBESEREPic effect can be obtai ned when the conmponent
(c) is used as an essential conponent in the invention. [0036] 25The
conpaitent 8¢c) gEnerabsyings (hamanetayesparcieke scgerddphg0teg \itemor  nore,
preferably 0.5 lamor nore, nore preferably 1 pmor nore. The average
particl e shegeedh the tompopemnni oo lymefrer dbinthwms camtugper adhmicomadfidc00 pm
or less, nore preferably 200 ptmor |ess, even nore preferably 100 pm or

| ess. Thecalerggerticles (exclusive of black particles) with an average

particle size of 0.4 um or more and a refractive index of 1.4
to 2.0.

25 [0020]



5 particle size of the conponent (c) can be determ ned using a | aser

diffrdction particle size anal yzer. The conponent (c) generally has
a refractive index of 1.4 to 2.0, preferably 1.45 to 1.7. The refractive
i ndex can be measured using an Abbe refractoneter. 10[ 0037] The

conponent (c) is preferably such that it |ooks white in the air but |ooks
transparent when placed in a coating of a transparent water-borne resin.
More specifically, a mxture prepared by m xing the water-borne resin and

t he conponent (E@egéh%;kébégﬂi&kcgﬁgefﬁvéﬁﬁignpf 7:3 and adjusting the
y

solid content to 25% wei ght 1s preferably capable of formng a coating

wth a contr astA%%’: 1.9 Qf +29% oL hggﬁ %ﬂg‘ﬁf P& eé,&f@é)'%é Q% eyga nore

preferably 4 to ' "Thi S cont ex erm™contrast ‘ratio" refers to

t he val ue, deternm ned b met hod | ncl ydj 2 .yiLng t b XL 0 a

hi di ng crﬂa%?Ye%‘é?ﬂ%e%a¥%l%%%p‘f?“&%%%?e‘?shggj .lgn‘f%‘ﬁg#hd?% ?%"?%ébg.%ﬁl %‘ed

m xture under, the standard condit%ons for 4§.hougs Egef%égk§1%§5t pi ece,
and det erfRai P t hEPTEIUER k r ot LREYF Sr MIFAUSh3An2aB3vE iSRG FRe fest

pi ece. [0038] 25Exaq$Ies of the co ogept %c) inchdﬁ]inorgankc material s
such s aFUHPHRmt SPAFEERRE 1 AgRREREn?Si FP¥EFePTBEF P St FHEeP8F1 i con

di oxi de, and cal ci um carbonate; and organic naterhahs-such as.reéin
particl este o frher&ld @ heReChhter Far5 T RFeMABETARLI £PYFAI PYOY6F5Ped. In
addition, these materials are 5 preferably solid. In the invention, the
conponenttifeyeen. preferably inorganic particles, and silicon dioxide or
bariumsulfate is particularly preferred. The conponent (c) containing such
particles[®@kes it easy to obtain the advantageous effect of the invention.
10The content of the conponent (c) in the transparent colorant is
preferably fron$Pesificslby byheeilgivien tiomehppetflee distyl dwigra £eREUZ5%: by

wei ght, even nore preferably from2 to 10% by weight. Such a content is
advanbagebus i nAtcelns ngf ( 1dvel st hettira cefufreci nc t héief feged somaitgprievi-ng t he
physi cal 15 properties of the coating, or other effects. [0039] In
‘addi ti on 4 océhersanpeaentsatesgrinbedrabaveaytheptrpansipar ent thel beaet
preferably contains a water-soluble polyner conpound. Such a water-soluble
pol yrmer capedndl caand0a covit ihyt Raterstabilkiyzirng rohe dedodhetricon,of t he
transparent coloring granul es. Exanpl es of the water-sol uble polyner
conpound | Reludg PRl YW ain AhGeRelia pakyeretBhaat nki ewach 8, mqal ytaida ene
oxi de, water-sol ubl e urethane, biogum galactomannan derivatives, alginic
aci d or dgpivatdyves, Yhereaks Raveal! 4l peerdet icditld ves argebat idastCasei n,

al bum n, and products derived fromthem by chem cal nodification such as
oxi datzi on t ion, | aftl I e QN
hydrgfypr%%€§§¥?%ﬁ%cgﬂ1fg?¥gﬁ¥¥gﬁ%§%ﬁ%%i?gFP%%%r%éxb%§¥%ﬁ%§g?¥gﬁgﬂ§ﬁ%se may
be used sin QL _in_c Lnat| o] WO _Qr - | ted that
he. vat er COOr b & Bory Hepe Pab b BT FeR oy S el ra o PO Phe “Squgaus res

fromthe aqueous resin

di i on. Th tent of .th t er.- sql ubl inth

tr anpar CRRSESF P PETpreraraBly 11Bm D 1% 8500 Fares by Heront more
preferably from0O . 3 to 5 parts by.weight, on a solid 10basis. [0040]

The trans%898ﬁ?dcBpg?ﬁﬁPaE?ggeW85F§l%@n?&?ﬁ§'an aqueous medi um The aqueous

medi um cont ai ns_water as anmi n congonent and optional |l y contai,ns a,

wat er - sol @bl e sENGerPattRBal$§m-28 ﬁétéFrHﬁﬁB§eu6C§@%Fé§9W§PgHFe8Y for e
(preferabl 90?6b§ wei ght or nore) of the aqueous medi um 004%} The

t r angPar evibeE6RLBr ARE PEBNEPABRY tcERLETHE Ja IFFIIFToRTE Sol uhatesyditi on
to the conponents described 20 above. The hydrophobic solvent is,

advant agebushgpefreatt ¢vkoTant npyovithy tHENGPRIrRG tpEBpFrENESTONaR &S 2

resi stance, and other properties of the formed coating, and particularly
ef f ecti vewaherrpoovengethesecphysiatdlc modpar Pieed iatl ashe dnfitqmlbladye of
the coating formati on. The hydrophobi c sol vent preferably has 25 a

sol ubi li t parnivaker apdt 120Cppebls gflE@Ompiow leess,amaparent colored

coating with a contrast ratio of 80% or less.

25 3. A coating (laminate) structure including a base material,



preferably 1 g/100 g or less, even nore preferably 0.1 g/ 100 g or |ess,

nost pgreferably 0.08 g/100 g or |ess. Exanples of the hydrophobic sol vent

i nclude et hyl ene glycol nono 2-ethyl hexyl ether, diethylene glycol nono 5
2- et hyl hexyl ether, diethylene glycol dibutyl ether, 2-ethyl-I-hexanol,
2,2,4-trinmethyl-1, 3- pent anedi ol nonoi sobutyrate,

2,2,4-trimethyl-1, 3-pentanedi ol diisobutyrate, etc. ' The content
of the hydrophobic solvent in the transparent 10 colorant is preferably
fromO.5 to_15% by wei,ght re preferably from1 to 10% by ight. [0042]
n Tong a8 TREC P elr et rophe FnlaReron et 8 Rt PECyREFLe Rt IS FO&Tr od, ¢ he

t t | t in 15 f [ ddi ti h
i Scout 1y RGATH Rbr | “Bouet CPRG BeRE" R BT SpEVErnG adanET X BRASCIcl zer, a

filmform pg aid, an antifreezing agent, a pH controlling agent, an

ant | sept | ERAEERE, TR CHRTUARGH" Sigent L 24F TahPPLaLGEe  HgaRt MHF types

anti bacterial agent, an antifoam ng agent, a light stabilizer, 20 a
perfume, 8f TPITEADIFEEIABSS BRHgrageht Teaerhted y3is, anck 85st§akt vgcagent ,
and a flanme retardant. The content of titanium oxide as a comon white
powdery nhYERidl the Grieremuhpy 288 1PV & L paSSPRrEn tTHel @ BHE @ 9 2811 1SSt ani um
oxide in the transparent colorant is preferably 3% by weight or |ess, nore
25 preferabhya29%iby aevWgherobolrassreevan pbrempitéfecabloy Perlycl@si ght or

| ess, nost preferably 0.5% by wei ght or |ess. The transparent

col orant eafd/be piteducedrbycunist orntly aphxiong ttlte codmpomeants odietsh one

anot her using a conventional nethod. 5[0043] (Aqueous Medi um The
aqueous neédikoiisnvehef cobdchgoamt eclad) ofithean raredn rsertiesl eas izenedi um
for the coloring granules. Exanples of the aqueous nedi umthat naybe used
include tbe samanmlédr asrkhose d krstredcabovei d@sx drell nanspanenid eehvamnt . The
aqueous nedium may contain a water-soluble solvent, and in this case, the
contamt othkheamat evisel ubl ensel wenthes cpnefenabnye20¥%akY neenghtte ran 1l ess,
nore preferably 10% by weight or |ess, based on the total weight of water
and the wateersol ubl e solvent. 15[0044] The aqueous nedi um preferably
contains a gelling agent. The gelling agent is a conponent that can

contribute to stgbilizingythespiadustieprgbctibe gelerngqgranukes by acting
with the water-soluble po?yner conmpound. 20A material capable of gelling

the wat erW?AQLrQPhetP?! YU s QEBH'E”gogthlﬁjf g%‘éﬁu%%st nee98! i 19, ageal:

Exanpl es of the ge ng agent 1 nclu su tes, acetates, ‘organic acid

salts, SiLioaLes  ROrALEs, ol Lralesy Chloriesenor hydrox desaof fetal such
a_s ITHg_nESI um a_ clum ) ari UITi al um num sodi um potassi um < Zl nc, 1ron,

i rooni um,chropium. Lo, siLyer, ot copper. -Quher examples Lnglyde

I norgani ¢ acl 55 such as ydr OCﬁPOI’I C acl d, sgfafrun c acid,”'nirtric acid, and

boric acid aﬂd alts thereof; qu organic a Ldi sugh af citric id, lactic
acid. andPRARAFCSHe: A ARETSHTAL 1 haPeor, PHRELE 168 f PR SGBHT © i X used
singly 5 or in conbination of two or nore. The content of the

gel I'i ng ag@rtirhethevbfucedus VeedidenPrstpréter abtyo ¥ Corh #MOAT P 1e 5%hy
wei ght, nore preferably from0.03 to 1.0% by wei ght, even nore preferably
fr0n10.05atéeg?§@@byemk?%%¥.0f 1.4 to 2.0 and 1is capable of forming a

transparent colored coating with a contrast ratio of 80% or
20 less.

5. The coating (laminate) structure according to any one of

items 1 to 4, wherein the coating material layer has a dry

thickness of 50 to 2,000 pm at its bump part.
[0022]

25 (Third Aspect of the Invention)

10



10[ 0045] In the coating material of the invention, the aqueous

nedi urh may al so contain a water-borne resin. This water-borne resin can
contribute to increasing the effect of anchoring and protecting the
coloring granules in the formed coating and also 15 to inproving the

physi cal properties such as water resistance and weat her resistance.
Exanpl es of the water-borne resin that nay be used include the sane as
those for the transparent colorant, and the water-borne resin is preferably
an aqueous resiyy %'§8%E§EOBE(é§§h8s€ﬂy&§a§”ﬁo-sé¥vé‘t%@?pkB%QQEEQDthEhe
aqueous nedi um nore preferably contains an agueous resin dispersion and a
AR e % Tl QORI Cog NN ) SnBPN AL 9IRS Yoghliegl Ve L

inprovindeﬁe 'yl ng properties,” water resistance, and perties of

the fornmed coat,ing, and particularly effective 25 Ln i pnpEQvi se

physi car%ﬁ‘%ldﬂéarttei e%c%?tjtrg% i T Arst abrécjglfldl?%eéc%%?lchgl?o?ﬁg?%%ﬁ.

Exanpl es of . the hydrophobi c, sol vent thq& na¥be uged incLuge %h sgig'sted
above for'9RF 3ENSFArEnt Lt brEhYST THeY hydrdphibbtc S8FVERE BR&FEFELIy has
a solubility in water %at 20C) of 5 g/100 g or less, nore preferably 1

g/ 100°5 ¢-dfeT RILVERG MtePreferably 0.1 g/ 100 g or |ess, nost
preferablg 0.08 g/ 100 g or |less. The content of the water-borne
resin in (HEI%hueous mediumis preferably from5 to 50% by wei ght, nore
preferably from 10 to 40% by weight, on a solid basis. 10The content of the
hydr ophobi ¢ solSrafrifirahly adicolsvabdiiam Pas grivd érdBioy Do APOLEBIES - 30% by
wei ght, nore preferably from1l to 25% by wei ght. [0046] As long as the
effects of. t he 4 namitnare afterwotuls %m@ﬁmﬁi@%nﬁl9Ol@§%¢r@6¢e¥ﬁ@aéaﬂéous
medi um may al so contain any of various additives (such as those for the

t ranspar emteol o drtyer Ene aquedtsn gt e mly ldywy ponvdided keegsrponent
(c). The aqueous nedi um can be produced by uniformy m xing 20
t he abovesicampiondrits awliorged nolvenrtatdne) mathac]l 16047 h@ketihdd afred
Produci ng the Coating Material) The coating material of the

i nvent i onr£ONd @ N5g alrdpeasti cenethy poofing anspearient 1epkordarg: Piranulves as
coloring granules. 25 Such transparent coloring granules can be produced by

di sper si ng- hbe ot ¥ pPspaIenb 160k aatanul & e hany af feeasnt esolidr$ handqueous
medi um The transparent coloring granules preferably have a particle size

of 0.1 toyd5dam: e pysLesablye 0=5146P144 GPuneYED HPEetphekprabhy 1 to 10
mm The particle 5 size and shape of the transparent coloring granules can

be adj ust PP PREL BLE Yo sk 61 A 0T angEar-E8RREOLLERG, t Berbypeief the
stirring(%?g%%?ﬂfﬁgggé%atioﬁal speed&o? the stirring bl ade, tﬁe viécosity

of tqg tQ§9?§93$9%5£81g£agﬁdzgpeb?g%ﬁogaggiggggng t he transparent col orant,

t he viscosi conposition o e aqueous nedium or other conditions.

[oo48] %&f%&ge%&ge%%c%@%r aH0BR DG Lhansaar LNl ol g

granul es ‘tan be pro ispersing, 1nt orm dgranul’es in the
aqueous nedi u a col orant. cont ai ni t he companent s ) .15 an and
opt i onal E%ﬁﬁé%ﬁﬁﬁ%? %ﬁi%r%n%o$5?%ﬂﬁgﬁj?Fef8r rgngéggéﬁgtﬁgpﬁpgrggﬁtrast
ratio of nmore than 80% Taki ng such conditions into account, such a

col orant ST pr &datEBFAPAGSPS &° ?ﬁ??grc?Qﬁ?&ﬁ%fi8ﬁtﬁ5_%ﬁépeof t he
transparent colorant. Such a col orant can al so, be %ranulatedfﬂzjn%gglzo
simlar MR (ENRMTIOrcIRY Medispare Tol/tamia Po@as  FHE A ng
material of the invention, which contains at |east one t¥pe of transparent
CO|Oﬁpng:@p&ﬁ@@@}ep@gf§@5%}gg a transparent colored coating with a

contrast ratio of 80% or less.

3. A laminate structure including a colored.undercoating
material layer and a coating material layer provided thereon,
wherein the colored undercoatiﬁg material layer has infrared

25 reflecting properties, the coating material layer contains two

11



contains two or nore (nore preferably three or nore) types of 25
t'ranspgarent coloring granules with different colors. In other words, it is
preferable to m x transparent coloring granules having different two or
nore (nore preferably three or nore) colors. The transparent coloring
granul es preferably nmake up 20 to 100% by wei ght, nore preferably 50 to 95%
by weight of 5 the coloring granules. The coating materi al
containing two or nore types of coloring granules with different colors can
be obtai ned, for_ exanple, using a nethod incl.udi epar at el r epar, ng

di sper i oS “S4ch “TBOEGHt BORCRG EoFoTT NES BY AT s L SREBar eMOCH1 B ng
granul es) of_a sLnﬂI e col or fndht hen_m xi ng theS(rE dis er?'i ons, or a met hod
i ncl udi ng®adbFAGafilc dF ¥Ber 8 g EwGoPL ABPeIEBI Bl &Rt ST Et FAASFRAERE
colorants) with different colors, sinul taneousl% or sequentially into the
aqueous neH AR RI5ITRBULBAL EARTRFNERE Bol'BFFRGPGFRRUFES PN FRECRGGE6US
mediumis preferably from30 to 90% by wei ght, nore preferably from40 to
80% by weFgh?r PaDSDFLTTHERIMY Mekaod PG Tihe Soatfingg arareriedl o olRa
invention can be used to forma coating on the surface of buildings, civil
engi neer i PYLEEFUEBUlESClandvet AGrPsRFcPAFESC LB eWspBCRNI GHRIFRISS Or

exanpl e, the coating material of the invention can be used as a surface
coating nmdetialeforzearfi dust pasernaberi ahs s udf msc2vednoiet ©f Aodt ar,

si di ng boards, extruded panels, gypsum boards, pearlite boards, plywood
boards, btdcks).plastic boards, netal sheets, a glass material, and ceramc
tiles. The surface of these base materials may have undergone a certain
surface t4eat nenhe (fauirexanpiteuotiude aceealkdéng dositrdmcer whefdild ehe 5 a
putty, or the like) , may have been coated with a film or may be coated

w th wal | papespaFent exabmptengt heahullescapebe foanedaondt heasypbaeatof the
base material by applying a colored undercoating naterial to the base

mat ernical def 6rent heardpphiccathaBpaiehifecebatbng dtesiad 0fatthe-bayast i on.
Such a 10 col ored undercoating naterial may be uniformly applied over the
base materdéaln, chromadl® SMdAGH A dNes hasy Jrtanal pamy ke fd,atinar may
have irregularities. [0051] 15A m xture of a resin and particles of each
col or may;be-yagdi as-dhg BQ&QE@%E“@&&P@:&i&'&_o@%@ébﬂ'paﬂﬂ‘iél@s’s) mixkure,
the resin is preferably a water-borne resin simlar to that for the
transpare al ar an Th hr.omat L. ¢, ¢ r rticle black parti.cl.es,
achromat i %tl gg’leorraq%aé?%fg%% ot eo%}lgg)r' 4glalr t?rgﬁggefd]crsﬁyren%cau%tgldv%é}%fj%%
particles_pf.e olor. Tk f | or ed i.n rial can
be adj ustoejg ]byéig%op%dgr f—’lgtdeP)S/ é%%é%?n%f Pjﬁoe @npi%aﬁ%g%%%t%%ﬁet tofgogﬁté%d

parti %I es. The col Oéﬁd unde coaéi n% mat er.i gbgpr ef el ably has a contrast

rati g of €09 oFY bt ) ‘F‘m?%n%f%? ra H]oSgg/o *nor e, “&Ven nore preferably 90%
25 or nore. The col ored undercoating material can tbe appl i.ed
using anyobf vaTRoULABT S or SR S SHIRyC #1015 O fand Xobrush |
The undercoating material is preferably applied in an amount of 0.05 to 0.8
kg /n2, no? e préferabt v i £1%0'% e/l a 5iges) has a dry thickness

of 50 to 2,000 pm at its bump part.

20 EFFECT OF THE INVENTION
[0024]
The coating material of the invention can form a coating
having transparency, a sense of depth, and other appearance
features (aesthetic properties). The coating material of the

25 1invention is relatively lightweight and makes it possible to

12



In the invention, the coating material is applied to such a base materi al
t'o for'ma coating. The application can be perforned using any of various
applicators such as a spray, a roller, and a brush. The coating material of
the invention is 10 preferably applied in an anount of 0.1 to 1 kg/nR, nore
preferably 0.2 to 0.8 kg/nR. After the application, drying is generally
performed at roomtenperature, although drying may be perforned by heating.
The coating forned using the coating material of the 15 invention generally

has bunps:ang demt § £oh& LRI RItexiantoathagdhych ckinese phtkheagating
at bunp parts is preferably 50 pmor nore, nore preferably 100 pm or nore,

sven orephd ef2r 8 ¥n 300, DM 0F Vi St kel +ARY EnPERE SR Vs SAR B g noT €.
The dry thickness of the coating at lburrp parts preferably has 20 an upper
limt of p r f A% : ; n re
prefer ablées‘i,&g%]()éng% %%g%gggﬁégggg%t &g%cjh}}égrg%lsgﬁe\% éyg?:tlrfgggt%rllioggness,
the Coatir? rrraé[ ersitaél e%f atrgeui gventh(l)g 1%%&599“&%5&1% )]ci i%%ttulr%vg of
aest hetic elfec]t Wi T respectS fi() transparency, a sens of 5epth, and ot her

25 appearance. features.. The dry thickness_of the coating, at rts
refer3 to the tHiekifEs %Y ?ﬂ%x%%%ﬁrﬁﬁy(c%afleﬂaenﬁ e?‘FS?hrﬁg?)ﬁBFBfg?}ed by
drying the coatin terial, which is cal cul ated. as the_average thickness
of "the c?ﬁ???fbar?fg% g‘é?g}lrf&iyé‘?e tjﬁﬁﬁfgc Bﬁﬁﬁ?r.%lﬁﬁeagégéﬁﬁﬁ%? g§,0df’lﬁ§ dry

t hi ckness of 5 the cqgating can be determ.ned as _follows. Ten parts of the
coating MaP&HEI &R WAV G SBGRES 14r 8 58Fbct eﬁ‘?ol%‘bmr‘?écfsgf%é,tl&ﬁ t he

t hi ckness of the "coating nmaterial |ayer having bunps" is neasured- at the
ten partsStHCtYre i Whesd iwaEricd o reRe tivigey ild Steisd@dd, 2Re C@fot al

t hi ckness" including the 10 thickness of the "base material or the like" is
measur ed &S REceER Ppaptyradubsetfueht iy acshiethicckmdssvpfiqhenapagal
material or the like" is subtracted fromthe "total thickness," and the
aver age vaif arees saoal it edheAfttaruathe & ol i e neteenalonfis rel$savention is
applied, 15 if necessary, a transparent coating material or the |ike may

al so be appf¢ed. veA imatserpirad e caipabh [tengfe fagrurien g iss chydrusstd biye seoatiiohd may be
used as the transparent coating material to inprove antifouling properties.
[ 0053] 20Accdialingkd.o the invention, various coating (lam nate) structures
can be obtained using the coating nmaterial. For exanple, when the col ored
undercoating material and the coating material of the invention are
applied, the resulting coating (lamnate) structure includes a base

mat eri al ,p@recP! [©F Gtk 25T undes € oat i nogrAMtecEal | ayer provided on the base
material, and a coating material |layer formed thereon using the coating
mat efnisal pdoide invention. When the transparent coating material is further
applied, the resulting coating (lam nate) structure further includes a

transparent coatigig mter alJQYelocs LR o Uhe.s9nl 100 HaLeicabel ayer

using the coating material of the invention. [0054] (Second Aspect of the

| nventio ' e odj or carrying out the invention 10 wl|l
be descr P%%%H%%aé i%oﬁs@aﬁhgg%?é' of the coating (lam nate) structure
of the invention. Fi,g. 1 iS a cross-sectional view. t he .coat i

(I am nat e) strucjt%'rg.lf(fogg]os‘isﬁeselcn\}éjn alloﬁlleg %116% fgéb neoe[thoergtﬁlr}%%gele
coatings for 15l bui | di ngs, civil enlgl;jC neering structures, and ot her
structur €3 2PPLICatIPR Rl i T ent BRI +8F - exanpl e, the base material 1 may
be a_concrete material, a nortar material, a siding board, an extruded
panelz,O a gypsum board, a pearlite board, a plywod board, a brick, a

pl astic board, a netal sheet, a glass material, 20 a ceramc tile, or the
| i ke. TheQlF fER %‘FRRW%a@éTnﬁg%rI%VENTFrQV have undergone a certain
surface treatnent (for exanple, with a sealer, a surfacer, a filler, a
putty, orl@%e6like), may have been coated with a film or may be coated

with wal |l paper. The base material 1 may be flat or have irregularities.
25[ 0056] Hereinafter, embodiments (the first, second, and third

aspects of the invention) for carrying out the invention will

25 be described.
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A col ored undercoating material layer 2 is provided on the surface of the
base material 1. The col ored undercoating material |ayer 2 can be fornmed by
appl ying a colored undercoating naterial to the base material 1. The
colored 5 undercoating material nay be uniformly applied over the base
material. [0057] The col ored undercoating material to be used may be
a mxture of a resin and particles of each color. Exanples of 10 the resin
i nclude acrylic resin, urethane resin, vinyl acetate resin, silicone resin,
fluororest§ yinyl acetate-acrylic resin, acrylic urethane resin, acrylic
silicone esrn etc. These resins maybe used singly or in conbrnatron of

two or nore. 0 he resi n an form an aqueous resin 15

di spersi on (res%$h%$kré§?ﬁﬁti%9p?%¥ f?%%ntf@ The chromatic col or
particles, black particles, or achromatic color articles, or other
particles my bE'%isEPasNe MBAHaT13 LR S cABRCRBEDR. 1TREUEBF0R of the

col ored 20 undercoatrng materi al can be adjusted by appropriately selecting
the type &hePToMt@NtOBf LYReCpaPPT el B¥PeThel ceAt eRinef JEABUPEFL Wef¥~és is
preferably from5 to 500 parts by weight, nore preferably from 10 to 400
part s by %Jefwentbés@do% IT0eNpagnson§ rneﬂgwrr ofTheheodesiindsgraaulshe

col ored undercoating 25 material preferably has a contrast ratio of 80% or
nmore, noreonprEl ertablgaB5%e tymee O fevernvded egf eenabby c90%s ol omreneg.

The col ored undercoating material nmay be applied using any of various

appl i cat ot srausriasnia spiayina godhetesand a brush . The col ored
undercoating material is preferably applied in an 5 anmount of 0.05 to 0.8
kg/ m2, nor@3gkeferably 0.1 to 0.5 kg/ n2. [0059] The coating

(lam nate) structure of the invention includes a colored undercoating
material |ayer Qraqspatcoat Oglowdetj al | ayer 3 provided thereon. The
coating material layer 10 3 includes two or nore types of coloring granules
havi ng differemh&£ekanhspalbetced 05idg: goanulies coONkaldtdr-anspas eakigol oring
granul es having the sanme color as that of the col ored undercoating naterial

| ayer. Theh£qah)i pErBREeREAl ] &Y §ard ited aﬁhvee @1&@}@%@%&@1%5606%@98
The. transparent coloring 15 granules preferably have a particle size of

0.1to 1 r r 1to 10
. ond S LR PR B R i e

colors vig é’fé}ré/%:c ﬂ@r@“é‘&}x%’r%%‘@%ac’gf‘ofyte’(ﬁ gf %%E‘sc'bgak‘égkk)éb t ”Eans .

that the ere ce I's genera ess (prefera

nore preferably, .3 T I i ffere ( C t ned by
measur i ng§t%;e) 7y0 o?[{ocflaet }Sr)ﬁ_feﬂeol%p 1%5 tq>f thé %Cg%élcﬁ@f& ﬁgeggrg%l g]grt of

t he Iored erc trn mat er.i.al Iay e transpar ent 25 col oring

gr an(é;%es contal ‘ni ng‘a ror?%ﬁ’rtelecsol de Ciﬁ{%“elr 1%artt‘?acg R T Hre | ayer) . The
color difference can be determ usin color-difference_neter.

O Che ot HEATTRAES e & SERECaPT FBRbTY GBRoh B Fains RS ABSEOF 5s
visually 1ook different, and the color difference 5 is eneraII nDre t han
5 (pref er&bl3'6BRLRBRE, rﬁBF%‘%@é@@rEEPVSQaéﬁnﬁDF%}oraT%GEiFoo By I'n the
invention, the coating material |ayer 3 containing the transparent col oring
granul es tariirpart ¢F5hspateney, catabnsanseisicéepihlesnd ether appearance
features and can also forman enlarged pattern. Such advant ageous effects
are consideyrsPaneey prrodatéd bl darddal aeflf ether carsed anlsenfepguEskori ng
granul es have transparency and al so have the sane color as that of the

col oR€d uhd&zZbating material |ayer.

The term "contrast ratio" refers to the value determined
by amethod including applying the sample to a hiding chart using
a film applicator (300 pm gap), drying the applied sample in
an environment at a temperature of 23°C and a humidity of 50%

25 (hereinafter referred to as "the standard conditions") for 48
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15[ 0062] The coating material |ayer 3 can be forned by the nethod
(1) or (2) described below. (1) A nethod of applying a coating materi al

t hat includes an aqueous nmedium and at | east two types of coloring granules
with 20 different colors (in which at |east one type of coloring granul es
are transparent coloring granules, specifically, a granul ated transparent
colorant) dispersed in the aqueous nedi um (2) A method of applying,
in the formof granules, at |least 25 two colorants having different colors
(the colow@@£§1kp%b99ﬁa-5gsegﬁ%beqnﬁegga9§ﬁar@mg 1SR AY ke £ Q083hce

In the nmethods (1) and (2), the transparent "col orant preferably contains
(a) a watek- n S| d [ r rii S / bl ack
bart | ol st Thet FanEpar 2ot coltbr Se T B brar 2 B0y “apuBrecof TPoy q'Rg a

transpare | or ed ing with a contrast ratio of 80%or |ess (nore
preferabl€$%f$%19§9§8%€%%ahnre preferably 10 to 60% still nore preferably

15 to 509 Suc r rties wll contribute taq inparti 0 _tran rency, a
sense of/%%%fﬁgbﬁgﬁgg? ﬁ'%I%%%?ﬂgg%%féégg?%éﬂﬁjl eFegg%8§?588éI$§§Fures.

If the transparent cal orant has an insufficient |evel of transparency, such
of  ooBs. v P8 Pt Frcti A sopanien) ) (e TRt SRR B T
be used H%X be the sane §%%15 descri bed above hgr the first aspect of the

i nvent i ont§088at1N9 on tsylyket R8T HRSpAr AP col oring granules, a
granul ated col orant | ess transparent than the transparent col orant naybe
used as cb?®#Phg granul es. Such a colorant may include the 20 conponents
(a) and (b) and optional conponents. Such a colorant will forma coating
preferably w t hT2e CoHtSEROTRE | %P DN nBrer ST SO Wit & SFreafrachbioy 285% or
nore, even nore preferably 90% or nore) . Taking such conditions into
account, BueH compoinemantacih e tpeepor et acent diaigpragtahsism [fanctdomul ati on
to that of 25 the transparent colorant. [0065] In the nmethod (1)

t he dbatiag aavenialecombacimsiatpreéistabhe typebde btramsparegt acol oring
granul es as coloring granules. Such coloring granules can be produced by

di sper si ngréathepbreot or@ant irfd r ansqarets ol ahentresim tilme ther moobogeanul es i n
an aqueous nedium The aqueous nediumto be used nay be the sane as

descri bed(apave Ifele d8eyltanspdrgntreohonanissiandvihynecessary reday, cont ai n
a gelling agent, a water-borne resin, and other additives. 10The content of

the col ord Ngi gsRaULESihN £ heoRgHEOUS, Mpdhym heeprebernakblyitr egs3@,to 90% by
wei ght, nore preferably from40 to 80% by wei ght. The col ori ng granul es

preferably-haveca,partigdersize, ofcPy1it0s15; ABhe"PEE AN ebekabl yhOso to 12
nm even nore preferably 1 to 10 nm ™ 15[ 0066] In the nmethod (1) ,

the gaatings{mLefdAhe A& s?ﬁngg% ﬁf i EB%?HEEXoR%f@%obM%:%o?@Q' gneoating

process. The coati'ng process e perforned using any of various

applicato s s r;.ang_a S e i.ng .erial is
R e R o e L
to 0.8 kg/n2. Aflter the .coati .praces drying is.generally -perfaormed at
roon1tengé%%?%¥%?ogliEﬁﬁg 5 PQ%Héﬁl'y ngoc gp%g%ﬁgrﬁ%glﬁ§yﬁgaci%éye[ 0067
] 25The net hod an_be gerforned using a coating process capable of

%2%.0
granul at i PP tOTOH ARt TR FahEpa¥ent col orant) during the coating process.

In the nethod (2% , Spra cogting S garticularlx preferred. The col orants
may be applied The content orf the component (a) in the transparent

20 colorant is preferably from 5 to 50% by weight, more preferably
from 10 to 40% by weight, on a solid basis.
[0031]
In the transparent colorant, the component (b) is
chromatic color particles and/or black particles (hereinafter

25 also referred to as the "component (b)"). Among them, the

15



si mul t aneously or sequentially. A nulti-head type spray 5 coating nachi ne
or the like may be used as an applicator to apply two or nore colorants

si mul t aneously. The colorant is preferably applied in an anount of 0.01 to
0.8 kg/ n2. [0068] The coating material |ayer 3 generally has bunps and
dents 10 to a certain extent, and the dry thickness of the coating materi al
| ayer 3 at bunp parts is preferably 50 p.mor nore, nore preferably 100 pm
or nore, even nDre preferably 300 1 tn1or nore, still nore preferably 500
pm or nore E g ﬁ %er at .bu arts pr ferabl.,y has an
upper Iln??r8Ta51606° Oﬁ]@%r rC §§sarﬁn EThrEREa F&lfg8@0 m°8P "*Ess, even
nor e prefer?bly 00 pr l ess. In the invention, the coating naterlal

| ayer 3 caf*p %Sé’t?gﬂ%’f'eﬁirapgﬁelr ! §EEFRet? U%f PECYI W & r é&Fect to
transparency, a sense of depth, and other appearance features, even when it
is reIat|9§P99%ﬁré%“*ﬁ%%rﬂm?t%ﬁﬁ%k%%%@aéélﬁgeﬁdﬁﬁfBé@?§”§%nﬁéﬁéﬁﬁeﬁlby t he
sane nethod as descri bed above for the first aspect of the invention.

[0069] ThB2EsatRhgs Wl &S dlenriyferx3denhivehlebnt BPRsOAtd¢ edgtorow&idepe of
transparent coloring granules, preferably contains two 25 or nore (nore

pr ef efabl y1thpeerbne npkes, t lofbtucansgareht 1 teareenngo yraanwirgs niict h
different colors. In other words, it is preferable to m x transparent

col ori ng yabanies havhnngaﬁfezentommouod,nareaphmh@lpcem@pabwy ehree or
nore) colors. The transparent coloring granules preferably make up 20 to
100% 5 bypveagbtoneaocempoehd; abhyabBhtregf5%oby wemgbtinaf, theeegllemnieng
granul es. [0070] I f necessary, a transparent |ayer may be fornmed on
t he coatiogmpatedj ah ayeacBiddhe tpapspatient bayerocavmpeuharmae 10 by
applying a transparent coating material. A transparent coating materi al
capabl e of sbonabhgnendydsepbihd¢ eoBthAgmAAY zalso cbepused,t @ i ncrease
antifouling properties. [0071] (Third Aspect of the Invention)

15Heu©ing@ﬁema1@ap@ﬂiﬁen&@m§@ﬁn@ar6y1agqguhophehem%e@tbenpwuhh be
descri be [ 0072] The invention i's applicable to surface coatings

for buildings, &ivikeehghdeerLng, S%BQCEyééﬁ eﬂgle&eera§erHﬁE956§eSZO Fig.
1 shows an exanpl e of application of the |nvent|on

Cr 0SS- sechj pn vmwcoaolxanw@te%aﬁspwéctHﬁfcgfafehgﬁaéggffgg%gﬁoggq;ﬁ%t ed on

a base material 1. For exanple, suc I'am nat e st rmed by

Y ag faP0r 2y etal AL g AR B1LEL ' 9 bACROABEIRE LA L 22L0R 7]

The base nater surfacé o englnéerlng
structure, n ot her uct ure, of the base mat er t hat may

s str Ex N e %
be used ihE ude Re" sane %%e?ﬁosgmg ?ngﬁésé ﬁﬁPérF§F0T188SEP§8é above
for é?e sgcon $ é 5 of the gvention. & 8 The | am nate
structure“BFPtHE THvVENt |%%p?ﬁﬁlﬁ LS4R8y tingErE6at Phg material |ayer 2
and a coating nmateri al Iay r ErOVIded thereon. In the enbodi ment of Fig.
1. the copper-manganese hrom um complex oxide; or other materials
such as carbon black.
The component (b) is preferably an inorganic material,
and especially, an inorganic oxide is prefeﬁred.
20 [0032]
In the invention, one, two, or more selected from these
chromatic color particles and black particles may be used to
form a transparent colorant (transparent coloring granules) of

the desired color.

25 The content of the component (b) in the transparent
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10 col ored undercoating material |layer 2 can be formed by applying a

col oréd undercoating material to the base material 1. Such a colored
undercoating material may be uniformy applied over the base material.

[ 0075] 15The col ored undercoating material |layer 2 can contribute to the
effect of suppressing tenperature rise. In the invention, infrared
reflecting properties nmay be inparted to the col ored undercoating materi al
| ayer 2, and for this purpose, a nmaterial containing a resin, an infrared

refleCtiVfbeW@ﬁ%1l@“ﬂI@Péf9@?y 200:6 0FPOHENE § g@prew§§§gtasmBB§ col ored
undercoating material. Exanples of the resin for use in this material

| ncl ude g%é@éfagﬁéeqo §96@§@%>§@% e YLRY! Ak abecrasif - Sl1) eopg resin,

fluorore Vi n ace e-acrylic resin; atrylic urethane resih, acrylic

o taono 0 ko 2yl EIGHESS, BRIy @oe%yér?@ Rl ol Lol ki cauhi pat i on

of two or e’resin n any aqueous resin

di spersio (reS| enul si erred 0076] Exanples of the infrared
reflectiv ?E%?uﬁgP% %oﬂge? €ot" %fﬁ%fﬂun1flake titani um oxi de,
barlun1sulf@%$ 2|nc oxi de, cal cium carbonate, silicon oxide, nagnesium

oxi de? zi r¢ hn1OX|de yttrium oxide, indium oxide, alumna, iron-chrom um

conpl ex oxi de, anese-bisnmuth ¢ lex o anese-yttriu onpl ex
oxi de, etc. Theget%ﬁ%ﬁ@”ﬁ&ﬁf%ﬂ%ﬁPgn?6n5r eEBWBPngloﬁj r?&ﬁrnkﬁﬁore
The content of the infrared reflective powder is preferably from5 to 800
parts by s gint avapsreeppef et abt o ifzcomt10- £ 3600 PaFE sy wergherabaded on
100 parts by weight of the resin solid. 15[0077] The col ored

under coat( ng temd gimi,ak veaynat ¢ @ rederaiod vah - Prite ariem) t r disparencrasRdér . The
infrared transparent powder may be used in conbination with other

mat er i al sgoboramatcenwk teirar ikt ycofipenenrs (anwbehppedhcadsiERafphes of
the infrared 20 transparent powder include powders of perylene pignents,
azo Aidgnesd silehpooduyel toanspadencon axsdesevefnikpbh, ehtanicberred,
cadm um red, quinacridone red, isoindolinone, benzim dazol one,

pht hal ocyadt et ¢ eeaat phebahodyane nel bbuedveobabeobbuén bBndamekseng bl ue
ultramari ne blue, Prussian blue, 25 etc. These may be used singly or in
conbi nat i ©fmPE r 4 ¥W@r O r 8¢ €or producindhetloontente @fs 1 h&vienf wdrted the
transparent powder is preferably from1l to 200 parts by weight, nore

pref er'ab|doa?ti@%]1ﬁ’é)t@§£z§§ by yed g rhased oy HEmastue by fReicght coh t he
resin solid 078] I f necessary, the colored undercoating materi al

My cont ahg g@ga@{lyagbgg§n@gdltlves such as a viscosity nodifier, a
wetting agent, a dispersing agent, a plasticizer, a filmformng a|d an

a“t'#LeeZ'ng ag@ﬁ%tlélggi89n£ﬁ9'ééﬂ§oﬁeﬁet b%0h§91ﬁ8t5§éﬁthﬁ ége@ggean

antifungal agent,” an anti-al gae agent an antibacterial agent

tif t tuge, o
ant | oariag. agert Lt Lage. acportumy o bl gumioThale an
retardant eIhe. pol gred yndss atowgoggte b fi3v b annldied, ung.any of

Spray

vari ous such a cba rus The

col ored undercoatln e ferab plied in an ano of 0.05 to
1 kg/ ne, %%?%hﬁr%ﬁégﬁggycﬁ¥%hﬁ %8Q Ekﬁ?ﬁﬁk¥28Foﬁgﬁ]componen leanlnate
structure of the invention has a coating material | ayer n the col ored
under coat ® Ry STeF&EhpmPagerent . Hhe o3P Hﬁnlrra{ke)r cgns :if}ér gpaﬁal&gt&s two or

nor e types of coloring granules having different col ors. The col oring
with such an average particle size. The average particle size

of the component (b) can be determined using a laser diffraction
particle size analyzer.
[0034]

In the invention, the transparent colofant preferably

25 contains (c¢) achromatic color particles with an average
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25 granul es contain transparent coloring granules. The coating materi al
I*ayer '3 may i ncl ude di sconti nuous coatings. The transparent col oring
granul es preferably a particle size of 0.1 to 15 mm nore preferably 0.5 to
12 mm even nore preferably 1 to 10 mm In the invention, the coating
material |layer 3 5 containing the transparent coloring granules can produce
transparency, a sense of depth, and other appearance features. [0080] The
coating material layer 3 can be fornmed by the nmethod (1) or (2) described
bel ow. 10(1) A nethod of applying a coating nmaterjial that jncludes _an
aqueous ne@fbnFaRdSaEe I%%§f’ ‘{\%‘ CFpBST&f a%%h dri FigF 3 ahf e 19 Tdile-Fer ent
colors (in which at |east one _type of coloring granyl es are transparent

col ori ng gPan? e SHAEE5CaldlFC &SGrEFGCat 8B T ridis paBMOR St orlant ) -

di spersed in the aqueous 15 nedium_ (2) . A nethod of applying, in the
form of gFRAUF@BPORENT ebSt YD cHITT MBS A MF WFF 3o LET etHFe
colorants include at |east one transparent colorant). [0081] 20ln the

met hods (B¥2RAE2FERCYt he SaTERs Pdr €RPLEe| BRAM TR e PAEPES SRR E4RRS TEE) a

wat er - borne resin and (b) chromatic color particles and/or black particles.
The t Panspaderrnicolormtto shprad efladt yc cdfalsite off therifivrp el aranSpahent
colored coating with a contrast ratio of 80%or less (nore preferably 25 5
to 70% esenaaprtbepiefefabty 16 ton6@%Usrsdi kb er erpdefedabhgn thet o 50%) .
Such properties will contribute to inparting transparency, a sense of

dept h, andowmpbeenappelarsardes dreat wneshel futhece ransdpateat iteol oe ant thas an
insufficient |evel of transparency, such effects will be difficult to
obtai n. Theahsphranspaoeotingl grantilte beodsedsnayfbettsheusamasas descri bed
above for the first aspect of the invention. [0082] The coating materi al

| ayer 3 ptehiesabkyiennt aénSett anspaseit reDtHEt NGn gr amd esnharang tlae same
color as that of 10 the colored undercoating material layer 2. In this
node, 102 PRLtEr SuER! gF ghder £4 4 ecdn can- e O hethbite addiihigdiidg the
transparency, a sense of depth, and other appearance features. Such an

advant agegysseffechrbpeePnesdsredntorBenRroduaednby “heuakself§4he caused
when the col oring granul es have 15 transparency and al so have fhe sane

col or as LhabeptytNeqnioleprd HOdero0aLh a0 ARLE! LBl LaYELdl 0083] As

used here ferm e sane color™ neans th he colors visually | ook

subst ant i _ - - peci fical | 1 e a
describedggﬁ%végﬁggggﬁéngggg%%95€b2§¥]o fﬁ%ﬁ¥%Veg??§§?§{%%§aiEﬁé%ﬁ&es t he
transparent_colorin ranul.e a_granul ated,_col orant | ess, trapsparent than
the & T anePaFEnECRol oF Sty e 2T att s KT oo b hal s R ROR

col orant may.include the onponents (a) and (b) and optional conponents.
Such @ co 8¥£H56m#EPC oPﬁ%glEESFrng preferably with a contrast ratio of
nore than 80965nnre preferably 85% or nore, even nore preferably 90% or

nore) . TéQpﬁa such conditions into account, such a col orant

Common colorants are produced using titanium dioxide as
white particles, but aesthetic properties including
transparency and a sense of depth can hardly be obtained using

20 colorants composed mainly of titanium dioxide. 1In contrast,
an unconventional, unique, aesthetic effect can be_obtained
when the component (c) is used as an essential component in the
invention.

[0036]

25 The component (c) generally has an average particle size
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5 can be prepared according to a simlar fornmulation to that of the
t'ransparent col orant. [0085] In the nethod (1) , the coating
material contains at |east one type of transparent coloring granul es as
coloring granules. 10 Such coloring granul es can be produced by dispersing
the colorant (transparent colorant) in the formof granules in an aqueous
medi um The aqueous nediumto be used may be the sane as descri bed above
for the transparent colorant, and if necessary, may contain a gelling
agent, a er,- hor in, r L1 . ent of
t he col oro:q%tg? 'élr ﬁu?gsl{l?%éfh%}%fo%%lg}g rrhfftSe |aIOtIli }sﬁ%%reéf gfggllflr%?%?ng%g&to 90%
by weight, nore preferably from 40 t 0% by .wej h L.ag anul es
preferabI]y ave ﬁoﬁgft?@?% asYezlEeg%? p(?%lt%tcéf‘%§lvn% %nmi);ggp(rgg g%)g%b?/ (Sgg to 12
mm . 20 even. nor eferably 1 to 1 0086 In_th od (1) ,
t he coatif?fbe%aé?%iyg a5ret ryR%IBJn é)lr?r:éob%m %@%ﬁ%htmo(r@)pfﬁgggg%?%n to
the coloring granules. In this case, the cqatin erial jncludes a

di sper si orP G¥M{Hel 985S c GG W@rar%ﬁﬁ%@%%ﬁeﬂ‘%ﬁ%ﬁ (Tlé)e #H=tA€%aqueous
medium and the coatin terial layer 3. contains a m xture of .these

mat er Pal L2HHE ontérit O% %e CHRS (€d) C(aé&bleugﬁgrgfmfeﬁeué%ﬁﬁoﬁent (¢c)
in the cal oring, granul e,s%?i n the coatjng material is preferably from2 to
50% by weiPHE Hore 3l dr R YL F5H B 5° 1 B0YE DY - wei ght . The
coating material layer 3 containing a_m xture of the coloring granules and
the conponent (S EQRPPREAGCESh IFNGHErL Lvehef dfeddschdteclRiF2&st-&uch as
transparency and a sense of depth, and can further inprove other properties
of the foreed QL0 REsheTRPl B uet asdrlyihg pRepértyacidresipAexwager be

resi stance, tenperature rise-suppressing ability, non-adherence, fire

resi st ancesasntedtusing en  39o87iefracheneethod (1), the coating materi al

| ayer 3 can be 15 efficiently forned by a single coating process. The
coatilAg pr@r¥Esls can be perfornmed using any of various applicators such as a
spray, a coater, a roller, and a brush. The coating material is preferably
applied in an amuabmpbn@nt t(o) 1li kKg/miEenairley puehethbtyit12oks 0h8tkg/ n.
After the coating process; 20 drying is generally perforned at room

t enper at uie,tad thaughtdnyioks maunaipsede perchopmedchy iheat cogriBef ofe t he
coating material is dried, a roller or any other tool nay be pressed

agai nst - the rsukbacenef wi her cesthagJmter i sorlayeec8rit9088] 2hTheumst hod
(2) can be perfornmed using a coating process capable of granulating a

col orant {t&anspabsngi &@hgr &t - e reeatl AEdPFRe @empdnkrithe ciret hod
(2) , spray coating is particularly preferred. The colorants may be applied

S| Wg%an %%391{301%&%% Ao Aemil 4 ianhead  L¥PEnsPIRY s21G0ALLAYGARChI ne

or the like e used as an applicator to apply two or nore colorants
simultan ly. .cal.o i f pRki j .0.01 to
R P e A e R A

dents 10 to, a.certain, extept,..an dr ' f 3t | terial
| ayer 3 at Ct?&r?ﬁaﬁ’écr F%tilg %Ee%oe"r ggl ‘13[/@%)’ %%gr]lp%&%%%r% eggtfe%ﬁg)?’dbfgge 00 pm

or nore, even nor referably 300 pmar. nore, still .nmore preferably. 500 pm
or nore. HHE dﬁf%ﬁp es4sg81¥8t°he f%ytg}l%tcoﬁiu Frarts préfler EBP?F ég‘ an
upper limt of 2,000 pm 15 or |less, nore preferably 1,800 pmor less, even
nore pref&abty 4° pnfY o’fh?e‘éifu? nd?ﬁ‘%ngh{}% t Eﬂn,g Fﬁgg88afpﬁé;u%f18ri al

| ayer 3 can produce a sufficient |evel of aesthetic effect with respect to
t r angpar LY NG dise M tHEst RO ahd BiweFaphedr aRe e ffdafurBRL1EGER T when it
is relatively thick. The dry thickness 20 at bunp parts is neasured by the
same net hos0@simlesar ) bedr pboyethoraphbi¢drnixagpectundert hbei atentprsd.

conditions for 48 hours to form a test piece, and determining
the value from the formula shown above using the test piece.

[0038]

25 Examples of the component (c) include inorganicmaterials
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[ 0090] The coating material |ayer 3, which contains at | east one type of
t'ransparent coloring granules, preferably contains two 25 or nore (nore
preferably three or nore) types of transparent coloring granules with
different colors. In other words, it-is preferable to m x transparent
coloring granules having different two or nore (nore preferably three or
nore) colors. The transparent coloring granules preferably make up 20 to
100% 5 by weight, nore preferably 50 to 95% by wei ght of the coloring

gr anul es. 091 . | f. necessary, a transparent |ayer. 4 may _be forned
on T he  coRT g A 8P BT Gy B TR o e eins Sat e spe e eih B P red 10
by applying a transparent coati .material. A transparent, coatin terial
capabl e of LHFH Ry HiRir G FRACAOR TAEOHAY Caf SO bOTGeet % BF REraASe
antifouling properties. The transparent coating material is preferably
appl i ed i%u%llr’?u B ET 0P 3G FGEES -0. RGP RET 2 hor e P e @AY & 65 §96. 3

kg/ n2. 15[ 0092] . In particular, the transparent |ayer 4 preferably
cont ai ns At REFGHFELEORPORERE- and £A915 9 coMponeitteThel it ratio of
the acrylic conponent to the silicic conponent is preferably from 100: 10
to 100 : Docfemrelpreebidbl VT ridm 10070 Don t GtNDOEFWosNta 69l i &S basi s.
Such a transparent |ayer 4 i's effective in increasing the effect of

suppr essipee fempelatinrar gdmiec Pp@093)les, and silicoffhElcckdd o bemponent can
be obtai ned by polynerization 25 of any of various (neth)acrylic nononers
or copol yselfzzt i oh paftanylaflyapirefisrtaet h)Tlaergdmmomeamoner)s and any

ot her nononmer ( s ) . The silicic conponent may be silica, silicone,
or the likentandisglsecahisapaitieslmskysptef easgdtoFobtexanphe, silica can
5 be produced using sodiumsilicate, lithiumsilicate, potassiumsilicate,

or a silizatencompounde fBeatrav théethabntIbg. particle size of silicais
preferably from1l to 200 nm nore preferably from5 to 100 nm [0094] 10The

trangparent coatHdg-dret&it abf f e UsSmponéNE M(BY sHchha transparent |ayer 4
preferably contains an acrylic resin enulsion and silica. In particular,

the acryligisesih equbsipor-hs) prefenably capabhepof yeeggtingopith silica.
Specifically, the acrylic resin preferably has a functional group such as a

15 hydr oxyle €04 Prefodividrel yzable &éi%ﬂlt IrOHD, (BVee pRLeLeERhLY Fom
hydrol yzabl e silyl” group) . [0095] " In the Invention, B Tam nat€ structure

havi ng t '&9L@ﬁ§29PQQ§ﬂﬁ9?ti%%c%a%egbﬂkeh%ygg %dvgggaﬁggkgn nMa ?%Eal

| ayer 3, 20 an optional [ayer (S) may bé previous produced i n the
form of aof*%fff]et aFEtE%e'tﬁ@ @%%%c%t,r%é”é?f%tté‘@ 3 %Vr%g;:fn%n 5N REPEEY! ously
produced in e formof a sSheet’using a known nethod.
15 properties of the coating, or other effects.
[0039]

In addition to the components described above, the
transparent colorant preferably contains a water-soluble
polymer compound. Such a water-soluble polymer compound can

20 contribute to stabilizing the production of the transparent
coloring granules. Examples of the water-soluble polymer
compound include polyvinyl alcohol, poly(meth)acrylic acid,
polyethylene oxide, water-soluble urethane, biogum,

galactomannan derivatives, alginic acid or derivatives thereof,

25 cellulose derivatives, gelatin, casein, albumin, and products

20



For exanple, the col ored undercoating material |layer 2, the coating
materi'al |ayer 3, and, if necessary, the transparent 25 |ayer 4 or any

ot her optional layer (s) nay be formed on a support I|ayer 5 by the coating
process described above. Each material described above nay be used to form
each layer. Fig. 2 shows a sheet-shaped | am nate structure including the
support layer 5, and the colored undercoating layer 2 and 5 the coating
material |ayer 3 |am nated on the support |ayer 5. [0096] Exanpl es

of the suyppors. b ayer, Snihchyden & 1oy enhdabri Lt foauver babhbeioa,ceran c
paper sheet, a synthetic paper sheet, a glass cloth, a nmesh, a gypsum

board, ad%egﬁﬁgkfggy(%F%é%%yé%§ﬁ§l§@§gﬁ; §¥?g%§§eﬁﬁ§ggtigﬁg. The support

| ayer 5 may conpose nore mat e support layer 5 to be
used may .haye infrared reflecti [ operij jnsulation
p;ope:tié%%g%ﬁifﬁtfﬁiﬁﬁéﬁ%ﬁti%%ﬁngbgﬁ] é%%%%héﬁg%gggﬂgbegi!anipate_ |
structure can be handl ed . as a sheef-sha r oduc urin i stribution, an
can be fiS&d Yo 2 VHT et f%(ﬁseog‘?é( hﬁtg?ggl szriga¥toerr r &NS elrnrae&o'lt%o%%
construction sites for_buildings, civi ngi neeri structures, .or other

st rucPur €970 PRe™ShBet - Sha QHlPia ﬁ%ﬁteecLFF‘ﬁ‘gt %w@%%rﬁes#iuxéc? 56'¢8°Fhe base
material 1 using an adhesive, a pressure-sensitive adhesive, a ,
pressuref§%ﬁ%i@}@%@%%%%sm%%e¥%®%,fﬁ%?lE?er?QB?QPSpFﬂ§}nadFﬁg?EﬁéPP‘a rail,
or the like. According to the invention, |abor in construction can be saved
usi ng the sheetTlh en&nP Rt ¥RTEETHOE IR RAAYFRPENCOBBOYRY g Ehe

coating in advance nakes it easy to control the thickness and other
properti esrangparent scabbearbat § nOr pEFF AP HENEEOR AR - betachPepagts by The
t hi ckness of the sheet-shaped |am nate structure is preferably, but not
linited tweigloumoFesotefabooty $neam 05Fity 5 Pasticnby ave ieldnhpPe apolid
application in which the sheet-shaped |am nate structure is bonded to the
baselfat é&sasdisl with an adhesive |ayer 6 interposed therebetween. EXAMPLES
[ 0098] 10Hereinafter, the features of the invention will be nore
specificajdysaescribed with reference to exanples. [0099] (Production of
Col orant) Production Exanple A (Production of Colorants Al to A6) 15 A

vessel was charges twads @ iaebs obynwep ghteobbagrydnta tesian agqukesiven 1
(40% by wei ght solid and 60% by wei ght water), into which 6 parts by wei ght

of sol ventedi ¢RI OPHLBGUELYIEOhe ADARMLE M 2 Bi Haia teirt Bsada 3@ ubicbinbynientwat er
of 6.0 g/100 g), 80 parts by weight of gel-formng material 1 (an aqueous

3% by 20 yvei obtr gghact pnasnan; s9! 4t {902 r-38duR1PaLLSvBY tWei ghtaDfy,
anti f oaner (mneral oil-based) were m xed, and the respective powders
p

1
wer e furt ' fapm ; I h Nt L ¥cb
T PR P PR TP RSl e TR ERa Ry OB

wei ght in't rati o of the

gg{g:ﬁ?;égg§9gggng?%B%Hgb£8u40u3h§e3§uﬁgntrast ratio of the col orant was
[0041]
The traﬁsparent colorant preferably contains a

hydrophobic solvent in addition to the components described

20 above. The hydrophobic solvent is advantageously effective in
improving the drying properties, water resistance, and other
properties of the formed coating, and particularly effective
in improving these physical properties at the initial stage of

the coating formation. The hydrophobic solvent preferably has

25 a solubility in water (at 20°C) of 5 g/100 g or less, more
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i ncluding applying the colorant to a hiding chart using a filmapplicator
('300 gm gap), drying the applied colorant under the standard conditions for
48 hours to forma test piece, and neasuring the |um nous refl ectance of
the test piece. 5Each powder is as follows. Yellow powder 1: yellow iron
oxide (0.5 gmin average particle size) Red powder 1: red iron oxide (0.6
gmin average particle size) 10- Black powder 1: iron-nmanganese conpl ex
oxide (0.6 gmin average particle size) Black powder 2: carbon black (0.1

min aver rticle. si Achromati ¢ col.ar. powder
Pt ani om Beraetealh e i e e gndesa vl SRS e B e o
si ze Achromatic col or, powder 2: silicgon digxide (1.55 in refractive
indei, 4 8nPFnR§§§ra@%sﬁa?F?gF§a§#¥e9'BQCH?éﬁétQCO&OQSFSpomder 3: barium
sulfate (1.64 in refractiye index, 28 gmin avera%e_Barticle si ze) 20-
Achromatic col oF*Bde? 2t £hei REATaPBRPiE £2 B8 tnipEetHdEt FUBYI RBEX, 120

gmin average particle size) [0100] [Table 1L Col or _Content(w% in
col orant JEBARPEaBPIPatTBLRYYBPKEW polBEr 21ethRegNSoRd¥FO1l MOBPack powder 1

5 2-ethylhexyl ether, diethylene glycol dibutyl ether,
2-ethyl-l-hexanol, 2,2,4-trimethyl-1,3-pentanediol
monoisobutyrate, 2,2,4-trimethyl-1, 3-pentanediol
diisobutyrate, etc.

The content of the hydrophobic solvent in the transparent
10 colorant is preferably from 0.5 to 15% by weight, more
preferably from 1 to 10% by weight.
[0042]
As long as the effects of the invention are not
significantly impaired, the transparent colorant may contain
15 anyofvariousadditiveséuchaseaviscositynmdifier,avetting
agent, a dispersing agent, a plasticizer, a film-forming aid,
an antifreezing agent, a pH controlling agent, an antiseptic
agent, an antifungal agent, an anti-algae agent, an
antibacterial agent, an antifoaming agent, a light stabilizer,
20 a perfume, an ultraviolet absorbing agent, a catalyst, a
crosslinking agent, and a flame retardant. The content of
titanium oxide as a common white powdery material is preferably
as low as possible. The content of titanium oxide in the
transparent colorant is preferably 3% by weight or less, more

25 preferably 2% by weight or less, even more preferably 1% by

22



Achromatic col or powder 1 Achromatic color powder 2 Colorant Al Gay 0.07
0.01 '0.24 0.30 5.95 46% A2 Dark gray 0.03 - 0.35 0.14

weight or less, most preferably 0.5% by weight or less.

The transparent colorant can be produced by uniformly
mixing the components with one another using a conventional
method.

5 [0043]

(Aqueous Medium)

The agqueous medium in the coating material of the
invention serves as a medium for the coloring granules.
Examples of the aqueous medium that may be used include the same

10 as those listed above for the transparent colorant. The aqueous
medium may contain a water-soluble solvent, and in this case,
the content of the water-soluble solvent is preferably 20% by
weight or less, more preferably 10% by weight or less, based.
on the total weight of water and the water—soluble solvent.

15 [0044]

The aqueous medium preferably contains a gelling agent.
The gelling agent is a component that can contribute to
stabilizing the production of the coloring granules by acting
with the water-soluble polymer compound.

20 A material capable of gelling the water-soluble polymer
compound may be used as the gelling agent. Examples of the
gelling agent include sulfates, acetates, organic acid salts,
silicates,borates,nitrates,chlorides,orhydroxidesdfn@tal
such as magnesium, calcium, barium, aluminum, sodium, potassium,

25 zinc, iron, zirconium, chromium, tin, silver, or copper. Other
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5.95
0.54

10

15

20

25

36% A3 Red brown 0.12 0.09 0.13 0.11 6.30 35% A4 Black 0.06 -

5.60 40%

examples include inorganic acids such as hydrochloric acid,
sulfuric acid, nitric acid, and boric acid and salts thereof;
and organic acids such as citric acid, lactic acid, and tannic
acid and salts thereof. These gelling agents may be used singly
or in combination of two or more.

The content of the gelling agent in the aqueous medium
is preferably from 0.01 to 1.5% by weight, more preferably from
0.03 to 1.0% by weight, even more preferably from 0.05 to 0.5%
by weight.

[0045]

In the coating material of the invention, the aqueous
medium may also contain a water-borne resin. This water-borne
resin can contribute to increasing the effect of anchoring and
protecting the coloring granules in the formed coating and also
to improving the physical properties such as water resistance
and weather resistance. Examples of the water-borne resin that
may be used include the same as those for the transparent
colorant, and the water-borne resin is preferably an aqueous
resin dispersion (resin emulsion).

In the invéntion, the aqueous medium more preferably
contains an aqueous resin dispersion and a hydrophobic solvent.
The hydrophobic solvent is advantageocusly effective in
improving the drying properties, water resistance, and other
properties of the formed coating, and particularly effective

in improving these physical properties at the initial stage of
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A5 Light gray - - 0.03 0.48 6.30 38% A6 Light yellow 0.05 - - 0.48
6.30 '38% [0101] Production Exanple B (Production of Colorants Bl to B4)

the coating formation. Examples of the hydrophobic solvent
that may be used include those listed above for the transparent
colorant. The hydrophobic solvent preferably has a solubility
in water (at 20°C) of 5 g/100 g or less, more preferably 1 g/100
5 g or less, even more preferably 0.1 g/100 g or less, most

preferably 0.08 g/100 g or less.

The content of the water-borne resin in the agqueous medium
is preferably from 5 to 50% by weight, more preferably from 10
to 40% by weight, on a solid basis.

10 The content of the hydrophobic solvent in the agqueous
medium is preferably from 0.5 to 30% by weight, more preferably
from 1 to 25% by weight.

[0046]
As long as the effects of the invention are not

15 significantly impaired, the aqueous mediummay also contain any
of various additives (such as those for the transparent
colorant). The aqueous medium may also contain the component
(c).

The aqueous medium can be produced by uniformly mixing

20 the above components using a conventional method.

[0047]

(Method for Producing the Coating Material)

The coating material of the invention contains at least
one type of transparent coloring granules as coloring granules.

25 Such transparent coloring granules can be produced by
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Production Exanple C (Production of Colorants C to C4) 5Production Exanple
D (Production of Colorants D1 to D4) A vessel was charged with 100
parts by weight of acrylic resin emulsion 1, into which 6 parts by wei ght
of solvent 2 (2,2,4-trinethyl-1, 3-pentanedi ol diisobutyrate with a
solubility in water of 0.04 g/100 g), 80 parts by weight of 10 gel-formng
material 1, and 2 parts by weight of antifoanmer 1 were m xed, and the
respective powders were further mxed to form each colorant. The types and
orant are .shown in

contents of the g V\dtg{ﬁi and the c ntgggt rg qb fhemco%
Tabl e 2. %bi@%{s Bt d IO PR SNy 8 ECEBP dh%t‘i $h EGFTCot SFHtE ¥ o E4)
Production Exanple F (Production of Colorants Fl_to, F4) A vessel was
char ged wri® ﬁ‘@‘@e%‘é?t@eﬂﬁu%l &he JFrARTRATET eSPHOBHRY sF B4l ePnt o which 6
parts by weight of solvent 3 (2, 2, 4-trinet h¥1 1, 3-pentanedi ol
nonoi sobuPyehREEIRM ¥ RaY 28 ReoT s 19 tsy'l‘zlenoﬁé)téf 8f1 M9 IO TGFer8d Yarts by
wei ght of el-formng material 1, and 2 parts by weight of antifoaner 1
were ni xed; >ahel 1heTrespeeh iNer VRS ek e ¥ uke he} R xedheoPREtACeECh
col orant. '_I'he types and contents of the powders and the contrast ratio of
the cdl orantearedshioanci AL Tabeet2anspa1e3F FPabkéng] gra&sbdesCenanele(w % i n
colorant Contrast ratio Yel | ow powder 1 Red powder 1 Bl ack powder 1
Achr onmat | @dgesbed powdeprdpAcht ohntsiedecting and/or controlling the type

of the stirring blade, the rotational speed of the stirring

blade, the viscosity of the transparent colorant, the method

of adding the transparent colorant, the viscosity or

10 composition of the aqueous medium, or other conditions.
[0048]
Coloring granules other than the transparent coloring

granules can be produced by dispersing, in the form of granules

in the aqueous medium, a colorant containing the components (a)

15 and (b) and optional components. Such a colorant will form a
coating with a contrast ratio of more than 80%. Taking such
conditions into account, such a colorant can be prepared
according to a similar formulation to that of the transparent
colorant. Such a colorant can also be granulated using a

20 similar method to that for the transparent colorant.

[0049]
The coating material of the invention, which contains at
least one type of transparent coloring granules, preferably

contains two or more (more preferably three or more) types of

25 transparent coloring granules with different colors. 1In other
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color powder 2 Colorant ,-i ,-i ,-1 CC1 C r=1 41 4-1 Gay 0.07 0.01 0.24
0.30 5.95 oWCD eV CV (Nl (Nl cv IIl © il r.12 f.-? Dark gray 0.03 - 0.35
0.14 5.95 36% C.1 01 enen COIIl UC 1.1 1=4 Red brown 0.12 0.09

10

15

20

25

words, it is preferable to mix transparent coloring granules
having different two or more (more preferably three or more)
colors. The transparent coloring granules preferébly make up
20 to 100% by weight, more preferably 50 to 95% by weight of
the coloring granules.

The coating material containing two or more types of
coloring granules with different colors can be obtained, for
example, using

a method including separately preparing dispersions each
containing coloring granules (transparent coloring granules)
of a single color and then mixing these dispersions, or

a method including adding and dispersing two or more
colorants (transparent colorants) with different colors
simultaneously or sequentially into the aqueous medium.

The content of the coloring granules in the aqueous medium
is preferably from 30 to 90% by weight, more preferably from
40 to 80% by weight. —

[0050]

(Coating Method)

The coating material of the invention can be used to form
a coating on the surface of buildings, civil engineering
structures, and other structures. More specifically, for
example, the coating material of the invention can be used as
a surface coating material for various base materials such as

concrete, mortar, siding boards, extruded panels, gypsumboards,
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0.13 0.11 6.30 35% B4 C4 D4 E4 F4 Black 0.06 - 0.54 - 5.60 40% [0104]
Production Exanple G (Production of Colorants GL to (4) Production Exanpl e
H (Production of Colorants HL to H4) 10Production Exanple | (Production of
Colorants li to 14) A vessel was charged with 100 parts by wei ght of
acrylic resin emulsion 1, into which 6 parts by weight of solvent 3 (2, 2,
4-trimethyl-1, 3-pentanedi ol nonoi sobutyrate with a solubility in water of
0.09 g/ 100 g), 80 parts by weight of 15 gel-formng material 1, and 2 parts

by vel gt ool ANt LhoBIRL, Lo YBreamxeds and e, | esRestive poyders uare

further nMPXed to~formedch an es ‘and contents e powders
and the COﬁtégSt ratio of the co orant are show@.in Ta%m% %hr&%%QS%
5Pr oduct | DRCBRAPT I P IPIBHURT Ton ot ESTOrHM S UL T D 34) R véssel
was charged with 100 parts Eg meigpt of a8r¥lic resin emylsion_1, into
whi ch 13 baffs B?S%Wgh?rb? oG &nta¥S( BNASTIRDEr PrEffy £11, S3F§éfEanedi ol
diisobutyrate with a solubility in water of 0.04 g/ 100 g), 80fparts by
wei ght of tI0258ELF of PP R FritRt f al WHER PR IRt € PG & fadtiSfoamer 1
were m xed, and the respective powders were further mxed to form each
col or ant . 2 i tYpes BRE bt bnt b avReLpRder 3t 2R ' itHe achht Fast™ F&Mi o of
the colorant are shown in_Table 3. &0106] 15Pr oducti on Exanple K
(Product i bf @32yl oiidht yakirapek4) ror examplesddle wadmchar dedl fpinmed100
parts by weight of acrylic resin enulsion 1, into which 3 parts by wei ght
of sol venpn2th¢2seriacei akt hipe- basepratanédilobydieppdlydngr at eowetrigda
solubility in water of 0.04 g/ 100 g), 80 parts by wei ght of
undercoating material to the base material before the
application of the coating material of the invention. Such a
10 coloredundercoatingmaterial may be uniformly applied over the
"base material.
The surface of the base material may be flat or may have
irregularities.
[0051]
15 A mixture of a resin and particles of each color may be
used as the colored undercoating material. In this mixture,
the resin is preferably a water-borne resin similar to that for
the transparent colorant. The Chromatic color particles,
black particles, achromatic color particles, or other particles
20 may be used as the particles of each color. The color of the
colored undercoating material can be adjusted by appropriately
selecting the type and content of the particles. The colored
undercoating material preferably has a contrast ratio of 80%

or more, more preferably 85% or more, even more preferably 90%

25 Oor more.
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20 gel-formng material 1, and 2 parts by weight of antifoaner 1 were

m xed,” and the respective powders were further m xed to form each col orant.
The types and contents of the powders and the contrast ratio of the
colorant are shown in Table 3. [0107] 25[Table 3] Col or Content(w%in
colorant Contrast ratio Yellow powder 1 Red powder 1 Bl ack powder 1
Achromatic col or powder 1 Achromatic color powler 3 Colorant HHH% -1,-1 O
H hD Gay 0.08 0.01 0.28

The colored undercoating material can be applied using
any of various applicators such as a spray, aroller, andabrush.
The undercoating material is preferably applied in an amount
of 0.05 to 0.8 kg/m?, more preferably 0.1 to 0.5 kg/m?.
5 [0052]
In the invention, the coating material is applied to such
a base material to form a coating. The application can be
performed using any of various applicators such as a spray, a
roller, and a brush. The coating material of the invention is
10 preferably applied in an amount of 0.1 to 1 kg/mz, more
preferably 0.2 to 0.8 kg/m?. After the application, drying is
generally performed at room temperature, although drying may
be performed by heating.
The coating formed using the coating material of the
15 invention generally has bumps and dents to a certain extent.
The dry thickness of the coating at bump parts is preferably
50 um or more, more preferably 100 um or more, even more
preferably 300 um or more, still more preferably 500 um or more.
The dry thickness of the coating at bump parts preferably has
20 an upper limit of 2,000 pm or less, more preferably 1,800 um
or less, even more preferably 1,500 uym or less. Even with such
a relatively large thickness, the coating material of the
invention can produce a sufficient level of aesthetic effect
with respect to transparency, a sense of depth, and other

25 appearance features. The dry thickness of the coating at bump

29



0.355.85dor- ,r CNNINICNC.1 (.7H -D Dark gray 0.04 - 0.41 0.16 5.85 38%

co cn ol

01 rn OHI -) Red brown 0.14 0.10 0.15 0.13 6.21 35% 4 H4 14 J4 K4

Bl ack 0.07 - 0.65

10

15

20

25

parts refers to the thickness of the coating (coating material
layer) formed by drying the coating material, which is
calculated as the average thickness of "the coating material
layer having bumps". More specifically, the dry thickness of
the coating can be determined as follows. Ten parts of the
coatingmaterial layer having bumps are selected to be measured,
and the thickness of the "coating ﬁaterial layer having bumps"
is measured at the ten parts, or if the "base material or the
like" is included, the "total thickness" including the
thickness of the "base material or the like" is measured at the
ten parts. Subsequently, the thickness of the "base material
or the like" is-subtracted from the "total thickness," and the
average value is calculated.

After the coating material of the invention is applied,
if necessary, a transparent coating material or the like may
also be applied. A material capable of forming a hydrophilic
coating may be used as the transparent coating material to
improve antifouling properties.

[0053]

According to the invention, various coating (laminate)
structures can be obtained using the coating material. For
example, when the colored undercoating material and the coating
material of the invention are applied, the resulting coating
(laminate) structure includes a base material, a colored

undercoating material layer provided on the base material, and
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- 5.45 41% [0108] Production Exanple L (Production of Colorants Li to L4)
A vessel was charged with 100 parts by weight of acrylic resin emulsion 1,
into which 6 parts by weight of solvent 3 5(2, 2, 4-trinethyl-1,

3- pent anedi ol nonoi sobutyrate with a solubility in water of 0.09 g/100 g),
80 parts by weight of gel-formng material 1, and 2 parts by wei ght of
anti foaner 1 were m xed, and the respective powders were further m xed to
form each colorant. The types and contents of the powders and 10 the

contrast §akbocolgthe:colorant areesbaon LacTaBhe,dinb0108l coblanle ol

Col or Cont ent I n col orant ntrast ratio

powder 1 ma@%?fglngdgﬂelifggﬁgﬂggic\ﬁﬁggrtﬁgwggénéparent coating

material is further applied, the resulting coating (laminate)
structure further includes a transparent coatingmaterial layer
5 formed on the coating material layer using the coating material
of the invention.
[0054] -
(Second Aspect of the Invention)
Hereinafter, embodiments for carrying out the invention
10 will be described. Fig. 1 shows an example of the coating
(laminate) structure of the invention. Fig. 1 is a
croés—sectional view of the coating (laminate) structure.
[0055]
The invention is applicable to surface coatings for
15 buildings, civil engineering structures, and other structures.
In the invention, for example, the base material 1 may
be a concrete material, a mortar material, a siding board, an
extruded panel, a gypsum board, a pearlite board, a plywood
board, a brick, aplastic board, ametal sheet, aglassmaterial,
20 a ceramic tile, or the like. The surface of the base material
1 may have undergone a certain surface treatment (for example,
with a sealer, a surfacer, a filler, a putty, or the like), may
have been coated with a film, or may be coated with wallpaper.
The base material 1 may be flat or have irregul@rities.

25 [0056]
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Achromatic color powder 3 Colorant Li Gay 0.07 0.01 0.24 0.26 9.04
47% L2 Dark gray 0.03 - 0.35 0.12 9.04 38% '

A colored undercoating material layer 2 is provided on
the surface of the base material 1. The colored undercoating
material layer 2 can be formed by applying a colored
undercoating material to the base material 1. The colored

5 undercoating material may be uniformly applied over the base
material.
[0057]
The colored undercoating material to be used may be a
mixture of a resin and particles of each color. Examples of
10 the resin include acrylic resin, urethane resin, vinyl acetate
resin, silicone resin, fluororesin, vinyl acetate-acrylic
resin, acrylic urethane resin, acrylic silicone resin, etc.
These resins may be used singly or in combination of two or more.
Although the resin may be in any form, an agquecus resin
15 dispersion (resin emulsion) is preferred.
[0058]

The chromatic color particles, black particles, or
achromatic color particles, or other particles may be used as
the particles of each color. The color of the colored

20 undercoating material can be adjusted by appropriately
selecting the type and content of the particles. The content
of the particles is preferably from 5 to 500 parts by weight,
more preferably from 10 to 400 parts by weight, based on 100
parts by weight of the resin solid. The colored undercocating

25 material preferably has a contrast ratio of 80% or more, more
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L3 Red brown 0.12 0.09 0.13 0.10 9.52 36% L4 Black 0.06 - 0.54

8.55 '42% [0110] Production Exanple M (Production of Colorants ML to M)

Each col orant was produced using the same process as in 5 Production
Exanpl e L, except that the types and contents of the

10

15

20

25

prefefably 85% or more, even more preferably 90% or more.

The colored undercoating material may be applied using
any of various applicators such as a spray, a roller, andabrush.
The colored undercoating material is preferably applied in an
amount of 0.05 to 0.8 kg/m?, more preferably 0.1 to 0.5 kg/m?.
[0059]

The coating (laminate) structure of the invention
includes a colored undercoating material layer 2 and a coating
material layer 3 provided thereon. The coating material layer
3 includes two or more types of coloring granules having
different colors. The coloring granules contain transparent
coloring granules having the same color as that of the colored
undercoating material layer. The coating material layer 3 may
include discontinuous coatings. The transparent coloring
granules preferably have a particle size of 0.1 to 15 mm, more
preferably 0.5 to 12 mm, even more preferably 1 to 10 mm.
[0060]

As used herein, the term "the same color" means that the
colors visually look substantially the same. More
specifically, it means that the color difference is generally
5 or less (preferably 4 or less, more preferably 3 or less).
The color difference (AE) can be determined by measuring the
color data (L*, a*, b*) of the objects (the surface part of the
colored undercoating material layer and the transparent

coloring granules-containing part on the colored undercoating
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powders were changed as shown in Table 5. [0111] [Table 5] Col or

Content(w% in colorant Contrast ratio Yel | ow powder 1 Red powder

Bl ack powder 1 Achromatic col or powder 1 Achronmatic col or powder 3
Col orant ML Gray 0.07 0.01

10

15

20

25

material layer).. The color difference can be determined using
a color-difference meter.

On the other hand, the term "different colors" means that
the colors visually look different, and the color difference
is generally more than 5 (preferably 6 or more, more preferably
8 or more).

[0061]

In the invention, the coatingmaterial layer 3 containing
the transparent coloring granules can impart transparency, a
sense of depth, and other appearance features and can also form
an enlarged pattern. Such advantageous effects are considered
to be producéd by visuél effects caused when the coloring
granules have transparency and also have the same color as that
of the colored undercoating material layer.

[0062]

The coating material layer 3 can be formed by the method
(1) or (2) described below.

(1) A method of applying a coating material that includes an
aqueous medium and at least two types of coloring granules with
different colors (in which at least one type of coloring
granules are transparent coloring granules, specifically, a
granulated transparent colorant) dispersed in the agueous
medium.

(2) A method of applying, in the form of granules, at least

two colorants having different colors (the colorants include
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0.24 0.32 2.92 46% M Dark gray 0.03 - 0.35 0.15 2.92 37% M Red
Brown '0.12 0.09 0.13 0.12

at least one transparent colorant).
[0063]

In the methods (1) and (2), the transparent colorant

preferably contains (a) a water-borne resin and (b) chromatic

5 color particles and/or black particles. The transparent
colorant is preferably capable of forming a transparent colored
coating with a contrast ratio of 80% or less (more preferably
5 to 70%, even more preferably 10 to 60%, still more preferably
15 to 50%). Such properties will contribute to imparting

10 transparency, a sense of depth, pattern-enlarging effects, and
other appearance features. If the transparent colorant has an
insufficient level of transparency, such effects will be
difficult to obtain.

The transparent colorant to be used may be the same as

15 described above for the first aspect of the invention.
[0064]

Besides the transparent coloring granules, a granulated
colorant less transparent than the transparent colorant may be
used as coloring granules. Such a colorant may include the

20 components (a) and (b) and optional components. Suchacolorant
will form a coating preferably with a contrast ratio of more
than 80% (more preferably 85% or more, even more preferably 90%
or more). Taking such conditions into account, such a colorant
can be prepared according to a similar formﬁlation to that of

25 the transparent colorant.
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3.16 36% M Black 0.06 - 0.54 - 2.50 40% [0112] 10Production Exanple
N (Production of Colorants N1 to N4) Each col orant was produced

usi ng the sane process as in Production Exanple L, except that the types
and contents of the powders were changed as shown in Table 6. [0113] 15

[ Table 6] Color Content(w%in colorant Contrast ratio

[0065]

In the method (1), the coating material contains at least
one type of transparent coloring granules as coloring granules.
Such coloring granules can be produced by dispersing the

5 colorant (transparent colorant) in the form of granules in an
aqueous medium. The agqueous medium to be used may be the same
as described above for the transparent colorant, and if
necessary, may contain a gelling agent, a water-borne resin,
and other additives.

10 Thecmntentcﬁfthecoloringgranuleéjjltheaqueousnedium
is preferably from 30 to 90% by weight, more preferably from
40 to 80% by weight. The coloring granules preferably have a
particle size of 0.1 to 15 mm, more preferably 0.5 to 12 mm,
even more preferably 1 to 10 mm.

15 [0066]

In the method (1), the coating material layer 3 can be
efficiently formed by a single coating process. The coating
process can be performed using any of various applicators such
as a spray, a roller, and a brush. The coating material is

20 preferably applied in an amount of 0.1 to 1 kg/HF, more
preferably 0.2 to 0.8 kg/m?. After the coating process, drying
is generally performed at room temperature, although drying may
also be performed by heating.

[0067]

25 The method (2) can be performed using a coating process
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Yel | ow powder 1 Red powder 1 Bl ack powder 1 Achromatic col or powder 1
Achromatic col or powder 3 Colorant 1 N1 Gay 0.07 0.01 0.24 0.21 26.2
53% N2 Dark gray 0.03 -

capable of granulating a colorant (transparent colorant) during
the coating process. In the method (2), spray coating is
particularly preferred. The colorants may be applied
simultaneously or sequentially. A multi-head type spray
5 coating machine or the like may be used as an applicator to'apply
two or more colorants simultaneously. The colorant is
preferably applied in an amount of 0.01 to 0.8 kg/mz.
[0068]
The coating material layer 3 generally has bumps and dents
10 to a certain extent, and the dry thickness of the coating
material layer 3 at bump parts is preferably 50 um or more, more
preferably 100 pm or more, even more preferably 300 um or more,
still more preferably 500 um or more. The dry thickness of the
layer at bump parts preferably has an upper limit of 2,000 pum
15 or less, more preferably 1,800 um or less, even more preferably

1,500 pm or less. In the invention, the coating material layer

3 can produce a sufficient level of aesthetic effect with

respect to transparency, a sense of depth, and other appearance

features, even when it is relatively thick. The dry thickness
20 at bump parts is measured by the same method as described above

for the first aspect of the invention.

[0069]

The coating material layer 3, which contains at least one
type of transparent coloring granules, preferably contains two

25 or more (more preferably three or more) types of transparent
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0.35 0.08 26.2 42% N3 Red brown 0.12 0.09 0.13 0.06 28.0 40% N4 Bl ack
0.06 - 0.54 - 25.3 46% [0114] Production Exanple O (Production of
Colorants 01 to 04) Each col orant was produced using the same process as in
5 Production Exanple L, except that the types and contents of the powders
were changed as shown in Table 7. [0115] [Table 7]

coloring granules with different colors. In other words, it
is preferable to mix transparent coloring granules having
different two or more (more preferably three or more) colors.
The transparent coloring granules preferably make up 20 to 100%
5 Dby weight, more preferably 50 to 95% by weight of the coloring
granules.
[0070]
If necessary, a transparent layer may be formed on the
coating material layer 3. The transparent layer can be formed
10 by applying a transparent coating material. A transparent
coating material capable of forming a hydrophilic coating may
also be used to increase antifouling properties.
[0071]
(Third Aspect of the Invention)
15 Hereinafter, embodiments for carrying out the invention
will be described.
[0072]
The invention is applicable to surface coatings for
buildings, civil engineering structures, and other structures.
20 Fig. 1 shows an example of application of the invention. Fig.
1 is a cross-sectional view of a laminate structure of the
invention laminated on a base material 1. For example, such
a laminate structure can be formed by applying each

layer-forming material to the base material 1.

25 [00731]
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Col or Content(w% in colorant Contrast ratio Yel | ow powder 1 Red
powder 1 Bl ack powder 1 Achromatic color powder 1 Achromatic col or powder
3 Colorant 01 Gay 0.07 0.01 0.24 0.35

The base material 1 forms the surface of a building, a
civil engineering structure, or any other structure. Examples
of the base material 1 that may be used include the same as those
of the base material 1 described above for the second aspect

5 of the invention.
[0074]

The laminate structure of the invention includes a
colored undercoating material layer 2 and a coating material
layer 3 provided thereon. In the embodiment of Fig. 1, the

10 colored undercoating material layer 2 can be formed by applying
a colored undercoating material to the base material 1. Such
a colored undercoating material may be uniformly applied over
the base material.

[0075]

15 The colored undercoating material layer 2 can contribute
to the effect of suppressing temperature rise. Inthe invention,
infrared reflecting properties may be imparted to the colored
undercoating material layer 2, and for this purpose, a material
containing a resin, an infrared reflective powder, and optional

20 components may be used as the colored undercoating material.
Examples of the resin for use in this material include acrylic
resin, urethane resin, vinyl acetate resin, silicone resin,
fluororesin, vinyl acetate-acrylic resin, acrylic urethane
resin, acrylic silicone resin, etc. These resins may be used

25 singly or in combination of two or more. Although the resin
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0.85 47% 02 Dark gray 0.03 - 0.35 0.16 0.85 37% 03 Red brown 0.12
0.09 ‘0.13 0.13 0.92 37%

may be in any form, an aqueous resin dispersion (resin emulsion)
is preferred.
[00706]
Examples of the infrared reflective powder include
5 powders of aluminum flake, titanium oxide, barium sulfate, zinc
oxide, calcium carbonate, silicon oxide, magnesium oxide,
zirconium oxide, yttrium oxide, indium oxide, alumina,
iron-chromium complex oxide, manganese-bismuth complex oxide,
manganese-yttrium complex oxide, etc. These may be used singly
10 or in combination of two or more.

The content of the infrared reflective powder is
preferably from 5 to 800 parts by weight, more preferably from
10 to 600 parts by weight, based on 100 parts by weight of the
resin solid.

15 [0077]

The colored undercoating material may also contain an
infrared transparent powder. The infrared transparent powder
may be used in combination with other materials, so that a wide
variety of colors can be produced. Examples of the infrared

20 transparent powder include powders of perylene pigments, azo
pigments, chrome yellow, red iron oxide, vermilion, titanium
red, cadmium red, quinacridone red, isoindolinone,
benzimidazolone, phthalocyanine green, phthalocyanine blue,
cobalt blue, indanthrene blue, ultramarine blue, Prussianblue,

25 etc. These may be used singly or in combination of two or more.
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04 Black 0.06 - 0.54 - 0.77 39% [0116] 10Production Exanple P
(‘Production of Colorants P1 to P4) Each col orant was produced using
the sane process as in Production Exanple L, except that the types and
contents of the powders were changed as shown in Table 8. [0117]

15Pr oducti on Exanple Q (Production of Colorants Q to 4) Each

col orant was produced using the sanme process as in Production Exanple B,
except that the types and contents of the powlers were changed as shown in

Tabl e 8. [0118]pfy odyatd an Examyl & R L Fraductins ofe ol gspass RI to R4)

Each col orant was produced using the same process as in 5 Production

e o PSR 1o ey RS R PR L b ey changes
100 parts by weight, based on 100 parts by weight of the resin
solid.

5 [0078]
If necessary, the colored undercoating material may
contain any of various additives such as a viscosity modifier,
a wetting agent, a dispersing agent, a plasticizer, a
film-forming aid, an antifreezing agent, a pH controlling agent,

10 an antiseptic agent, an antifungal agent, an anti-algae agent,
an antibacterial agent, an antifoaming agent, a light
stabilizer, a perfume, a hollow material, an ultraviolet
absorbing agent, a catalyst, a crosslinking agent, and a flame
retardant.

15 The colored undercoating material may be applied using
any of various applicators such as a spray, a coater, a roller,
and a brush. The colored undercoating material is preferably
applied in an amount of 0.05 to 1 kg/mz, more preferably 0.1
to 0.8 kg/m?.

20 [0079]

The laminate structure of the invention has a coating
material layer 3 on the colored undercoating material layer 2.
The coating material layer 3 includes two or more types of

coloring granules having different colors. The coloring

25 granules contain transparent coloring granules. The coating
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Cont r ast

ratio Yel | ow powder 1 Red powder 1 Bl ack powder 1 Achromatic

color 'powder 1 Colorant PL Q Rl Gray 0.07 0.01 0.24 0.38 48% P2 @ R2
Dark gray 0.03

10

15

20

25

material layer 3 may include discontinuous coatings. The
transparent coloring granules preferably a particle size of 0.1
to 15 mm, more preferably 0;5 to 12 mm, even more preferably
1 to 10 mm. In the invention, the coating material layer 3
containing the transparent coloring granules can producé
transparency, a sense of depth, and other appearance features.
[(0080]

The coating material layer 3 can be formed by the method
(1) or (2) described below.

(1) A method of applying a coating material that includes an
aqueous medium and at least two types of coloring granules with
different colors (in which at least one type of coloring
granules are transparent coloring granules, specifically, a
granulated transparent colorant) dispersed in the aqueous
medium.

(2) - A method of applying, in the form of granules, at least
two colorants having different colors (the colorants include
at least one transparent colorant).

[0081]

In the methods (1) and (2), the transparent colorant
preferably contains (a) a water-borne resin and (b) chromatic
color particles and/or black particles. The transparent
colorant is preferably capable of forming a transparent colored
coating with a contrast ratio of 80% or less (more preferably

5 to 70%, even more preferably 10 to 60%, still more preferably
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- 0.35 0.18 39% P3 43 R3 Red brown 0.12 0.09 0.13 0.14 37% P4 Q4 R4 Bl ack
0.06 -~ 0.54 - 39% [0120] 10Production Exanple S (Production of Colorants
51 to $4) Each col orant was produced using the sane process as in
Production Exanple A, except that the types and contents of the powders
were changed as shown in Table 9. [0121] 15
15 to 50%). Such properties will contribute to imparting
transparency, a sense of depth, and other appearance features.
If the transparent colorant has an insufficient level of
transparency, such effects will be difficult to obtain. The
5 transparent colorant to be used may be the same as described
above for the first aspeét of the invention.
[0082]
The coating material layer 3 preferably contains
transparent coloring granules having the same color as that of
10 the colored undercoating material layer 2. 1In this mode, a
pattern enlarging effect can be obtained in addition to
transparency,.a sense of depth, and other appearance features.
Such an advantageous effect is considered to be produced by
visual effects caused when the coloring granules have
15 transparency and also have the same color as that of the colored
undercoating material layer.
[0083]
As used herein, the term "the same éolor" means that the
colors visually look substantially the same. More
20 specifically, it means the same as described above for the
second aspect of the invention.
[0084]
Besides the transparent coloring granules, a granulated

colorant less transparent than the transparent colorant may be

25 used as coloring granules. Such a colorant may include the
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[ Table 9] Color Content(Ww%in colorant Contrast ratio Yel | ow powder
Red powder 1 Bl ack powder 1 Achronmatic col or powder 1 Colorant S1 G ay
0.07 0.01 0.20 0.38

components (a) and (b) and optional components. Such a colorant

will form a coating preferably with a contrast ratio of more

than 80% (more preferably 85% or more, even more preferably 90%

or more). Taking such conditions into account, such a colorant
5 can be prepared according to a similar formulation to that of

the transparent colorant.

[0085]

In the method (1), the coating material contains ét least

énetypeoftmansparentcoloringgranulesascxﬂoringgranules.
10 Such coloring granules can be produced by dispersing the

colorant (transparent colorant) in the form of granules in an

aqueous medium. The aqueous medium to be used may be the same

as described above for the transparent colorant, and if

necessary, may contain a gelling agent, a water-borne resiﬁ,
15 and other additives.

The content of the coloring granules in the coating
material is preferably from 30 to 90% by weight, more preferably
from 40 to 80% by weight. The coloring granules preferably have
a particle size of 0.1 to 15 mm, more preferably 0.5 to 12 mm,

20 even more preferably 1 to 10 mm.
[0086]

In the method (1), the coating material preferably
contains the component (c) in addition to the coloring granules.
In this case, the coating material includes a dispersion of the

25 coloring granules and the component (c) in the aqueous medium,
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49% S2 Dark gray 0.03 - 0.28 0.18 40% S3 Red brown 0.12 0.09 0.10
0.14 '38% S4 Black 0.06

and the coating material layer 3 contains a mixture of these

materials. The content of the component (c) (exclusive of the

component (c) in the coloring granules) in the coating material

is preferably from 2 to 50% by weight, more preferably from 5
5 to 30% by weight.

The coating material layer 3 containing a mixture of the
coloring granules and the component (c) can produce a higher
level of aesthetic effects, such as transparency and a sense
of depth, and can further improve other properties of the formed

10 coating, such as drying property, adhesion, water resistance,
temperature rise-suppressing ability, non-adherence, fire
resistance, and strength.

[0087]

In the method (1), the coating material layer 3 can be

15 efficiently formed by a single coating process. The coating
process can be performed using any of various applicators such
as a spray, a coater, a roller, and a brush. The coating
material is preferably applied in an amount of 0.1 to 1 kg/m,
more preferably 0.2 to 0.8 kg/n@. After the coating process,

20 drying is generally performed at room temperature, although
drying may also be performed by heating. Before the coating
material is dried, a roller or any other tool may be pressed
against the surface of the coating material layer 3.

[0088]

25 The method (2) can be performed using a coating process
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0.42 - 44% [0122] Production Exanple T (Production of Colorants Ti to
T6) Edch col orant was produced using the sanme process as in 5 Production
Exanpl e A, except that the types and contents of the powders were changed
as shown in Table 10. [0123] [Table 10] Color Content(w%in col orant
Contrast ratio Yel | ow powder 1 Red powder 1 Bl ack powder 1 Achromatic
col or '

capable of granulating a colorant (transparent colorant) during
the coating brocess. In the method (2), spray coating is
particularly preferred. The colorants may be applied
simultaneously or sequentially. A multi-head type spray
5 coating machine or the like may be used as an applicator to apply
two or more colorants simultaneously. The colorant is
preferably applied in an amount of 0.01 to 0.8 kg/m°.
[0089]
The coatingmaterial layer 3 generally has bumps and dents
10 to a certain extent, and the dry thickness of the coating
material layer 3 at bump parts is preferably 50 ym or more, more
preferably 100 um or more, even more preferably 300 um or more,
still more preferably 500 pm or more. The dry thickness of the
layer at bump parts preferably has an upper limit of 2,000 um
15 or less, more preferably71,8OO um or less, even more preferably

1,500 pm or less. In the invention, the coating material layer

3 can produce a sufficient level of aesthetic effect with

respect to transparency, a sense of depth, and other appearance

features, even when it is relafively thick. The dry thickness
20 at bump parts is measured by the same method as described above

for the first aspect of the invention.

[0090]

The coating material layer 3, which contains at least one
type of transparent coloring granules, preferably contains two

25 or more (more preferably three or more) types of transparent
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powder 1 Colorant Tl Gray 0.58 0.10 1.88 3.05 100% T2 Dark gray 0.22 -
2.35 1.25 100% T3 Red brown 1.21 0.94 1.28 1.35 100% T4 Black 0.30

coloring granules with different colors. 1In other words, it

is preferable to mix transparent coloring granules having

different two-or more (more preferably three or more) colors.

The transparent coloring granules preferably make up 20 to 100%
5 by weight, more preferably 50 to 95% by weight of the coloring

granules.

[0091]

If necessary, a transparent layer 4 may be formed on the

coatinglnaterial.layer'j. The transparent layer 4 can be formed
10 by applying a transparent coating material. A transparent
coating material capable of forming a hydrophilic coating may
also be used to increase antifouling properties. The
transparent coating material is preferably applied in an amount
of 0.01 to 0.5 kg/m?, more preferably 0.05 to 0.3 kg/m°.
15 [0092]

In particular, the transparent layer 4 preferably
contains an acrylic component and a silicic component. The
weight ratio of the acrylic component to the silicic component
ispreferablyfromlOO:lOto100:90,morepreferablyfrémlOO:ZO

20 to 100:70, on a solid basis. Such a transparent layer 4 is
effective in increasing the effect of suppressing temperature
rise.

[0083]
The acrylic component can be obtained by polymerization

25 of any of various (meth)acrylic monomers or copolymerization
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- 2.75 - 100% TS5 Light gray - - 0.30 6.05 100% T6 Light yellow 0.50 - -
6.05 100% [0124] 10(Production of Agqueous Medi um Production of Agueous
Medium 1 A vessel was charged with 75 parts by weight of acrylic resin
emul sion 1 (40% by wei ght solid and 60% by wei ght water), into which 4
parts by weight of solvent 1 (propylene glycol 15 nonobutyl ether with a
solubility in water of 6.0 g/100 g), 10

of any of various (meth)acrylic monomers and any other
monomer (s) .
The silicic component may be silica, silicone, or the like,

and silica is particularly preferred. For example, silica can
5 Dbe produced using sodium silicate, lithium silicate, potassium

silicate, or a silicate compound as a raw material. The

particle size of silica is preferably from 1 to 200 nm, more

preferably from 5 to 100 nm.

[0094]

10 The transparent coating material for use in forming such
a transparent layer 4 preferably contains an acrylic resin
emulsion and silica. Inparticular, the acrylic resin emulsion
is preferably capable of reacting with silica. Specifically,
the acrylic resin preferably has a functional group such as a

15 hydroxyl group or a hydrolyzable silyl group (more preferably
a hydrolyzable silyl group).

[0095]
In the invention, a laminate structure having the colored
undercoating material layer 2, the coating material layer 3,

20 and any optional layer (s) may be previously produced in the form
of a sheet. The laminate structure of the invention can be
previously produced in the form of a sheet using a known method.
For example, the colored undercoating material layer 2, the
coating material layer 3, and, 1f necessary, the transparent

25 layer 4 or any other optional layer (s) may be formed on a support
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parts by weight of water, 10 parts by weight of gelling agent 1 (an aqueous
3% by ‘wei ght anmoni um borate solution), and 1 part by weight of antifoaner
1 were uniformy mxed to formaqueous nmedium 1. [0125] Production of
Aqueous Medium 2 5A vessel was charged with 75 parts by weight of acrylic
resin emulsion 1, into which 4 parts by weight of solvent 2
(2,2,4-trinmethyl-1, 3-pentanedi ol diisobutyrate with a solubility in water
of 0.04 g/100 g) , 10 parts by weight of water, 10 parts by wei ght of
gelling , rt. [ : i fipaner | r LEgrmy
m xed toaj’fgagigrﬁ %ngﬂ}selrrcg%tt}rﬁﬂﬁg%%] 8%?%%111%??0%1 of Aqgg\gﬁlsﬁﬁ/g ;rgrgnriB
A vessel . e 1 r y I C L¢ resin enulsion 1,
i nt o whi c%@%%fl%?sg%%%g?g tkp%fﬁg%?vgﬁff(g%l%g%ﬁpgg égby wei ght of water,
10 parts by weight gf_gelling, agent,1 nd. 1. par i ght . of Lfoamer 1
were uniformy %%{eg kgo‘f%ramggaggoﬁga e%i garﬁn%rgaa‘i%f%u rugctfucl: F%ﬁQ%PgAqueous
Medi um 4 20A vessel s charged with 75 parts by wei ght of acrylic resin
emul 51 on 1 [SAEPAHT CRYZ ipdr L 8By UEI YHOHTS SBINRA O 176 J5A’s Zh3 e ght
of water, 10 parts by weight of gelling.agent, 1, and 1 part hy weight of
ot | TBans 9 e AR RLg Lt K6 Gk bls e tHar e J5p6T28)
Production of Aqueous Medium 5 A vessel was charged with 75 parts by
wei ght of[%?@] ic resin emulsion 1, into which 4 parts by wei ght of solvent
3 (2,2,4-trinmethyl-1, 3-pent anedi ol nonoi sobutyrate with a 5 solubility in
water of O 09 gfaroole of theparpeoby heVght® omWatd 2 YoVFar £8PbyCwei ght
of gelling agent 1, and 1 part by weight of antifoanmer 1 were uniformy
m xed to & cranveeiiRibusaedt une 5cef @19 PEPebdskeeebn of STREheksFoRyper
10Pr oducti on of Di spersion Al Col orant Al was added to aqueous
medi um 1 sheet r @ gdaek d1@thndck stagly,.ed dpdsdindpersad a plfvwomddbepedsi on Al
containing coloring granules with particle sizes of about 3 to about 8mm
[ 0130p 15Prsdduct ishretf BimpenlidnetA2 dte.T6The supp&athl alyspéer siagnbwas
produced using the sanme process as for dispersion A, except that the
conbi nat icompdsddhe fAgueovs medeunnasdithe. col'los antppast dharged as shown in
Tabl e 11. Accordingly, dispersions (dispersions A2 to T6) were obtained 20
from col afsdd snd? Hvd Ginfespect ryel ¥ct { A3 33 ohEr0dEs] | ORe BhaCoat i ng
Mat erial) Production of Coating Material AA

insulation properties, or other properties.

[0097]
15 The sheet-shaped laminate structure can be handled as a
sheet-shaped product during distribution, and can be fixed to
a variety of base materials 1 after transferred to construction
sites for buildings, civil engineering structures, or other
structures. The sheet-shaped laminate structure can be fixed
20 to the base material 1 using an adhesive, a pressure-sensitive
adhesive, a pressure-sensitive adhesive tape, nails, rivets,
pins, a fastener, a rail, or the like.
According to the invention, labor in construction can be
saved using the sheet-shaped laminate structure. 1In addition,

25 forming the coating in advance makes it easy to control the
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D spersions Al, A2, A3, and A4 were mxed in equal amounts 25 to form
coating material AA. [0132] Production of Coating Materials BAto TA

Di spersions were used in each conmbination shown in Table 11 and m xed in
equal ampunts, so that coating materials BAto 5 TA were obtained. [0133]
Production of Coating Material AB and Coating Material TB

Di spersions Al, A5, and A6 were m xed in equal anounts 10 to form coating
mat eri al AB. Di spersions Ti, TS, and T6 were m xed in equal anounts

M xed di SHOTSFERES. SC3I GFARFsP OoRGheoRS R TR CORHFg HAFFPal AN Al
A2, performance can be achieved.
The thickness of the sheet-shaped laminate structure is
preferably, but not limited to, about 0.5 to about 8 mm.
5 Fig. 2 shows an example of application in which the

sheet-shaped laminate structure is bonded to the base material

1 with an adhesive layer 6 interposed therebetween.

EXAMPLES

[0098]

10 Hereinafter, the features of the invention will be more
specifically described with reference to examples.
[0099]

(Production of Colorant)
Production Example A (Production of Colorants Al tb Ab)

15 A vessel was charged with 100 parts by weight of acrylic
resin emulsion 1 (40% by weight solid and 60% by weight water),
into which 6 parts by weight of solvent 1 (propylene glycol
monobutyl ether with a solubility in water of 6.0 g/100 g), 80
parts by weight of gel-forming material 1 (an aqueous 3% by

20 weight galactomannan solution), and 2 parts by weight of
antifoamer 1 (mineral oil-based) were mixed, and the respective
powders were further mixed to form each colorant. The types
and contents (% by weight in the colorant) of the powders and
the contrast ratio of the colorant are shown in Table 1. The

25 contrast ratio of the colorant was determined by a method
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A3, A | A, A2, A3, A4 Coating material BA Bl, B2, B3, B4 1 Bl, 32, B3, 34
Coating material CAd, C, C, &4 2 d, C, C3

including applying the colorant to a hiding chart using a film
applicator (300 pum gap), drYing the applied colorant under the
standard conditions for 48 hours to form a test piece, and
measuring the luminous reflectance of the test piece.
5 Each powder is as follows.
- Yellow powder 1: yellow iron oxide (0.5 pum in average
particle size)
- Red powder 1: red iron oxide (0.6 um in average particle
size)
10 - Black powder 1: iron-manganese complex oxide (0.6 um
in average particle size)
- Black powder 2: carbon black (0.1 pum in average particle
size)
- Achromatic color powder 1l: titanium oxide (2.71 in
15 refractive index, 0.3 pum in average particle size)
- Achromatic color powder 2: silicon dioxide (1.55 in
refractive index, 4 pm in average particle size)
- Achromatic color powder 3: barium sulfate (1.64 in
refractive index, 28 pum in average particle size)
20 - Achromatic color powder 4: silicon dioxide (1.55.in
refractive index, 120 pm in average particle size)

[0100]
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C4 Coating materi al

Bl ,

DA D1, D2, 03, D4 5 D1, D2, D3, D4 Coating nmateri al

E2, E3, E4 2 El, E2, E3, E4 Coating material FA Fl, F2,
[Table 1]
Content (wt$%) in colorant
Color Yellow Red Black Achromatic|Achromatic Contr'ast
owder 1 |powder 1|powder 1 color color ratio
P b P powder 1 | powder 2
Al Gray 0.07 0.01 0.24 0.30 5.95% 46%
A2 Dark gray 0.03 - 0.35 0.14 5.95 36%
E’ A3 Red brown 0.12 0.09 0.13 0.11 6.30 35%
S A4 Black 0.06 - 0.54 - 5.60 40%
o) T
< | as Light - - 0.03 0.48 6.30 38%
(&) gray
A6 Light 0.05 - - 0.48 6.30 389
vellow
[0101]

10

15

20

Production Example B (Production of Colorants Bl to B4)

Production Example C (Production of Colorants Cl to C4)

Production Example D (Production of Colorants D1 to D4)

A vessel was charged with 100 parts by weight of acrylic

resin emulsion 1,

into which 6 parts by weight of solvent 2

(2,2,4-trimethyl-1, 3-pentanediol diisobutyrate with a

solubility in water of 0.04 g/100 g),
gel-forming material 1, and 2 parts by weight of antifoamer 1
were mixed,

form each colorant.

80 parts by weight of

and the respective powders were further mixed to

The types and contents of the powders and

the contrast ratio of the colorant are shown in Table 2.

[(0102]

Production Example E (Production of Colorants E1 to E4)

Production Example F (Production of Colorants F1 to F4)

A vessel was charged with 100 parts by weight of acrylic

resin emulsion 1,

into which 6 parts by weight of solvent 3

(2,2,4-trimethyl-1, 3-pentanediol monoisobutyrate with a

solubility in water of 0.09 g/100 g),

52

80 parts by weight of
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F3, F4 5 FI, F2, F3, F4 Coating material GAd, &, B, A 2 43, &, &8, A
Coating material HA Hl, H2, H3, H4 3 H1, H2, H3,

gel-forming material 1, and 2 parts by weight of antifoamer 1
were mixed, and the respective powders were further mixed to
form each colorant. The types and contents of the powders and
.the contrast ratio of the colorant are shown in Table 2.

5 [0103]

[Table 2]

Content (wt%) in colorant

Color

Yellow
powder 1

Red
powder 1

Black
powder 1

Achromatic
color
powder 1

Achromatic
color
powder 2

Contrast
ratio

Bl
Cl
D1
E1l
Fl
B2
cz2
D2
E2
F2
B3
C3
D3
E3
F3
B4
C4
D4
E4
F4

[0104]

Gray 0.07 0.01 0.24 0.30 5.

Dark gray 0.03 - 0.35 0.14 5. 36%

Colorant

Red brown 0.12 0.09 0.13 0.11 6. 35%

Black 0.06 - 0.54 - 5. 40%

Production Example G (Production of Colorants Gl to G4)

Production Example H (Production of Colorants H1 to H4)

10 Production Example I (Production of Colorants I1 to I4)

A vessel was charged with 100 parts by weight of acrylic

resin emulsion 1, into which 6 parts by weight of solvent 3
(2,2,4-trimethyl-1, 3-pentanediol monoisobutyrate with a

solubility in water of 0.09 g/100 g), 80 parts by weight of

15 gel-forming material 1, and 2 parts by weight of antifoamer 1
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HA Coating material A li, 12, 13, 14 4 1i, 12, 13, 14 Coating numteri al

J1, J2,

10

15

20

25

J3, 34 5 JI, J2, J3, J4 Coating material KA K, 1<2,

were mixed, and the respective powders were further mixed to
form each colorant. The types and contents of the powders and
the contrast ratio of the colorant are shown in Table 3.
[0105]

Production Example J (Production of Colorants J1 to J4)

A vessel was charged with 100 parts by weight of acrylic
resin emulsion 1, into which 13 parts by weight of solvent 2
(2,2,4—trimethy1—1,3—pentanediol diisobutyrate with a
solubility in water of 0.04 g/100 g), 80 parts by weight of
gel-forming material 1, and 2 parts by weight of antifoamer 1
were mixed, and the respective powders were further mixed to
form each colorant. The types and contenté of the powders and
the contrast ratio of the colorant are shown in Table 3.
[0106]

Production Example K (Production of Colorants Kl to K4)

A vessel was charged with 100 parts by weight of acrylic

resin emulsion 1, into which 3 parts by weight of solvent 2.

(2,2,4-trimethyl-1, 3-pentanediol diisobutyrate with a
solubility in water of 0.04 g/100 g), 80 parts by weight of
gel-forming material 1, and 2 parts by weight of antifoamer 1
were mixed, and the respective powders were further mixed to
form each colorant. The types and contents of the powders and
the contrast ratio of the colorant are shown in Table 3.
[0107]

[Table 3]
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1<3, 1<4 5 K,
'3, L4 Coating materi al

10

1<2,

MA M,

1<3, 1<4 Coating materi al

M2, MB,

LA Li,

L2,

M2 M, M, M,

L3, L4 2 Li,

Color

Content (wt%)

in colorant

Yellow
powder 1

Red
powder 1

Black
powder

color

1 powder 1

Achromatic

Achromatic
color
powder 3

Contrast
ratio

Gl
H1
I1
Jl
K1l

Gray

.28

5.85

G2
H2
12
Jz
K2

Dark gray

.41

38%

G3
H3
I3
J3
K3

Colorant

Red brown

.15

35%

G4
H4
I4
J4
K4

Black

.65

41%

[0108]

Production Example L (Production of Colorants L1 to L4)

A vessel was charged with 100 parts by weight of acrylic

resin emulsion 1,

into which 6 parts by weight of solvent 3

(2,2,4-trimethyl-1, 3-pentanediol monoisobutyrate with a

solubility in water of 0.09 g/100 g),
gel-forming material 1, and 2 parts by weight of antifoamer 1
were mixed, and the respective powders were further mixed to

form each colorant.

80 parts by weight of

The types and contents of the powders and

the contrast ratio of the colorant are shown in Table 4.

[0109]
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M4 Coating material NA Ni, N2, N3, Nd 2 Ni, N2, N3, N4 Coating materi al

g1, 02, 03, 04 2 01, 02, 03, 04 Coating material PA Pl, P2,
[Table 4]
Content " (wt%) in colorant
Color Yellow Red Black Achromatic|Achromatic Contr.ast
owder 1 owder 1 owder 1 color color ratio
. p p P powder 1 | powder 3

" Ll Gray 0.07 0.01 0.24 0.26 9.04 47%
o
o L2 Dark gray 0.03 - 0.35 0.12 9.04 38%
% L3 Red brown 0.12 0.09 0.13 0.10 9.52 36%
© L4 Black 0.06 - 0.54 - 8.55 42%
[0110]

Production Example M (Producticn of Colorants M1 to M4)

Each colorant was produced using the same process as in

Production Example L, except that the types and contents of the

powders were changed as shown in Table 5.

[0111]
[Table 5]
Content (wt%) in colorant
Color vellow Red Black Achromatic Achro_matlc Contr.ast
owder 1 |powder 1 |powder 1 color coLor ratio
P ~ powder 1 | powder 3
o M1 Gray 0.07 0.01 0.24 0.32 2.92 46%
o
© M2 Dark gray 0.03 - 0.35 0.15 2.92 37%
% M3  |Red brown| 0.12 0.09 0.13 0.12 3.16 36%
© M4 Black 0.06 - 0.54 - 2.50 40%
[0112]
10 Production Example N (Production of Colorants N1 to N4)
Each colorant was produced using the same process as in
Production Example L, except that the types and contents of the
powders were changed as shown in Table 6.
[0113]
15
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P3, P4 2 Pi,
Coating materi al

5

10

15

P2, P3, P4 Coating materi al
RARL R2, R3, R4 1 R1,

QA
R2,

QRéQZ B A14Q, @ @ A

[Table 6]
Content (wt%) in colorant
Color Yellow Red Black Achromatic|Achromatic Contr.ast

owder 1 owder 1 owder 1 color color ratio

b P p B powder 1 | powder 3
" N1 Gray 0.07 0.01 0.24 0.21 26.2 53%
=
© N2 Dark gray 0.03 - 0.35 0.08 26.2 42%
% N3 |Red brown| 0.12 0.09 0.13 0.06 28.0 40%
© N4 Black 0.06 - 0.54 - 25.3 46%
[0114]

Production Example O (Production of Colorants 01 to 04)

Each colorant was produced using the same process as in

Production Example L., except that the types and contents of the

powders were changed as shown in Table 7.

[0115]
[Table 7]
Content (wt%) in colorant
Color Yellow Red Black Achromatic|Achromatic Contr'ast

owder 1 |powder 1 |powder 1 color color ratio

P powder 1 | powder 3
) o1 Gray 0.07 G.01 0.24 0.35 0.85 47%
o
© 02 Dark gray 0.03 - 0.35 0.16 0.85 37%
% 02 |Red brown| 0.12 0.09 0.13 0.13 0.92 373
© 04 Black 0.06 - 0.54 - 0.77 39%
[011l6]

Production Example P (Production of Colorants Pl to P4)

Each colorant was produced using the same process as in

Production Example L, except that the types and contents of the

powders were changed as shown in Table 8.

[0117]

Production Example Q (Production of Colorants Q1 to Q4)

Each colorant was produced using the same process as in

Production Example B, except that the types and contents of the
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R4 Coating material
T2, T3, T4 1 Ti,

Ti,

5

10

15

SA Si,

S2, S3, 41 Si,
T2, T3, T4 Coating materi al

powders were changed as shown in Table 8.

[0118]

S2, S3, $4 Coating materi al
AB Al , A5, A6

Production Example R (Production of Colorants R1 to R4)

Each colorant was produced using the same process as in

Production Example A, except that the types and contents of the

powders were changed as shown in Table 8.

[0119]
[Table 8]
Content {(wt%) in colorant
Color Yellow Red Black Achromatic Contr.ast
owder 1 | powder 1 | powder 1 color ratio
p powder 1
Pl
Q1 Gray 0.07 0.01 0.24 0.38 48%
R1
p2
Q2 Dark gray 0.03 - 0.35 0.:8 39%
R2
Colorant P3
Q3 Red brown 0.12 0.09 0.13 0.14 37%
R3
P4
Q4 Black 0.06 ~ 0.54 - 39%
R4
[0120]

Production Example S (Production of Colorants S1 to S4)

Each colorant was produced using the same process as in

Production Example A, except that the types and contents of the

powders were changed as shown in Table 9.

[0121]

58

TA



L Al , A5, A6 Coating nmateri al

with a gray undercoating nateri al

for

24 hours.
p.m Each test plate obtained by this process was observed for
appearance and eval uated for aesthetics (transparency,

TB Ti

, 19,

T6 1 Ti

, T5, T6

[0135] (Test Exanple
1) TeSt Exanpl e 1-1 Each of coatlng materi al s AA and TA was applied in an 5
anount of 0.6 kg/n2 by spray coating to a slate plate (150 x 70 mm) coated

10

and dried under the standard conditions
The dry thickness of the coating at bunp parts was about 900

a sense of depth,

and otherqﬁgggggance f eat ur es) As a result, coating material AA was far
superior in aesthetics. [0136]. Test Exanple 1-2 15Using each of coating
materials AB and TB, a |test pl ate waSesedpdye %McﬁﬁéESane_gmocess as in
Test Exahple 1-1, and tlheconesul ticgecdat irag (fhelary [FREEKAESS RE, fhe
coating at bunp parts was abouipg@erﬁnﬁmmﬁg‘b/eﬁﬁa{édI&@&naesthefics. As a
resul t, ,oatlng matseri 4l ABywas faab7 supepioar | n aest Hetbcs. 20[ 0487]| Test
Exampl e =3 Using each |oérkcoatving At ariats AA 1028A,| altidst [p|l 4% was

pr epar ed %y t he [sarfd_priBeb&soas (h1Tegt EOInple %19 gnd%cMal ua tcﬁgfn

aest het i ts—As—ar&duttl HEFE ol 51%84° had goed—25-edtheties—it *ﬁ.%% oati ng

mat eri al S[o%ezt]o MA were particularly
Production Example T (Production of Colorants Tl to T6)

Each colorant was produced using the same process as in

5 Production Example A, except that the types and contents of the
powders were changed as shown in Table 10.
[0123]
[Table 10]
Content (wt%) in colorant
Color Yellow Red Black Achromatic Contrgst
der 1 | powder 1 | powder 1 color ratio
pow powder 1
T1 Gray 0.58 0.10 1.88 3.05 100%
T2 Dark gray| 0.22 - 2.35 1.25 100%
T3 Red brown| 1.21 0.94 1.28 1.35 100%
T4 Black 0.30 - 2.75 - 100%
Colorant Tioht
T5 -9 - - 0.30 6.05 100%
gray
6 Light 0.50 - - 6.05 100%
yellow
[0124]
10 (Production of Aqueous Medium)
Production of Agqueous Medium 1
A vessel was charged with 75 parts by weight of acrylic
resin emulsion 1 (40% by weight solid and 60% by weight water),
into which 4 parts by weight of solvent 1 (propylene glycol
15 monobutyl ether with a solubility in water of 6.0 g/100 g), 10

parts by weight of water, 10 parts by weight of gelling'agent

1 (an aqueous 5% by weight ammonium borate solution), and 1 part
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qood. [0138] Test Exanple 1-4 Next, coating materials AA to SA
were subjected to the 5 tests described below. Table 12 shows the test
results. Coating materials TA, AB, and TB were not eval uated. [0139]
(Storage Stability) After the aesthetic evaluation, each coating materi al
was 10 hernetically sealed in a vessel and stored in a 50C environnent for
7 days. Using the stored nmaterial, a test plate was prepared again by the
same process. Using this nethod, it was observed whet her the aesthetics
changed before and after.the storage. The _eval uation s performed on a
scale of Bhristdby st (hsBIRTE hEHES RREERH G ICRARGE | h "Redt ABLECY s
rated "A", and a significant change in aesthetics was rated "C'. [0140]
(Vat er Rég?g}ﬁ%c%'l) Each coating material was applied by the same process
as 20 in Test Exanple 1-1, and then the resulting test plate was dried in a
5C envi rohfeat! for 24 hours. Subsequently, the test plate was i mersed in
water for 90 m nutes and then observed for the appearance of the coating.
The eval uati on WeRdpetrion nell davuecsediedbint Aree | evel s (A>B>C) , in which
no abnormalities 25 observed in the coating were rated "A", and significant
abnoral i ties obsesa=l iwes kdaggadi ngther & patred PCwWeidM4 of avatarc

Resi stance 2) Each coating nmaterial was applied by the sane process as 5 in
Test Exanptein-dqubsdonhén theoresuthi Agpeess pyaveiwhs dfi edlivena BC
environnment for 6 hours. Subsequently, the test plate was i Mmersed in water
for 90 m MRt 2ssandindenybbseBveenfancthel agpéarbntgrefet keétboati ng. The
eval uation was perforned on a scale of three levels (A>B>C), in which no
abnor mal i $62sbi10i opderwetet pfthe L£9Al Dog )wel e gaattetby Al gand Sivghieki, cant
abnormalities observed in the coating were rated "C'. Coating materials AA
QA, RA, and SAt sMpivchrewehe bat@sh Biog dgdrt tihe agval usd o oivelairds of
resistance 1, were not subjected to this evaluation. 15[0142] (Tenperature
Ri se19uppsesstoméPi 1 i f¥re uniformBghnceati g wBLArkghe¥was ApRLiLLd2RY the
sanme process as in Test Exanple 1-1, and then the resulting test plate was
aged undefpipg) standard conditions for 14 days. Subsequently, the 20
coating surface of the test plate was irradiated froma di stance of 25 cm
wth an infrar%émigooyvzgﬁg\@% s%&{ifuﬁh? tenperature of the surface of
the test plate was neasured. In the evaluation, a resulting tenperature of
| ess than 60C A, resulting-te t f ,60C 1 t han
65C was rated ﬁ%§¢{ Qgﬁﬁéhcpggggﬁik%tEe%%e§%?%€éﬂésﬁgg%ﬁbgfhgﬁkgﬁiﬁas

rated " C'feslrgledfr:lgtlléi-rc?‘r?lle, 112 toT%%ticBefﬂl E)grtsgotg?‘q\?eight of solvent 2,

15 2 parts by weight of water, 10 parts by weight of gelling agent
1, and 1 part by weight of antifoamer.l were uniformly mixed
to form aqueous medium 3.
[0127]

Production of Aqueous Medium 4

20 A vessel was charged with 75 parts by weight of acrylic
resin emulsion 1, into which 2 parts by weight of solvent 2,
12 parts by weight of water, 10 parts by weight of gelling agent
1, and 1 part by weight of antifoamer 1 were uniformly mixed
to form agqueous medium 4.

25 [0128]
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stability Water resistance 1 Water resistance 2 Tenperature
r'i se- suppressing ability Coating material AA A B - A Coating nateri al
A B A Coating material CA A A A A Coating material DA A A

Production of Agqueous Medium 5
A vessel was charged with 75 parts by weight of acrylic
resin emulsion 1, into which 4 parts by weight of solvent 3
(2,2,4-trimethyl-1, 3-pentanediol monoisobutyrate with a
5 solubility inwater of 0.09g/100qg), 10 parts by weight of water,
10 parts by weight of gelling agent 1, and 1 part by weight of
antifoamer 1 were uniformly mixed to form aqueous medium 5.
[0129]
(Production of Dispersion)
10 Production of Dispersion Al
Colorant Al was added to aqueous medium 1 in a ratio of
1:2 and stirred and dispersed to form dispersion Al containing
coloring granules with particle sizes of about 3 to about 8 mm.
[0130]
15 Production of Dispersions A2 to T6
Each dispersion was produced using the same process as
for dispersion Al, except that the combination of the aqueous
medium and the colorant was changed as shown in Table 11.
Accordingly, dispersions (dispersions A2 to T6) were obtained
20 from colorants A2 to T6, respectively.
[0131] |
(Production of Coating Material)
Production of Coating Material AA
Dispersions Al, A2, A3, and Ad were mixed in equal amounts

25 to form coating material AA.
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A A Coating material EA A A A Coating material FA A A B A Coating materi al
GAAAA Coating material HA A A A A Coating material 1A A A

[0132]

Production of Coating Materials BA to TA

Dispersions were used in each combination shown in Table
11 and mixed in equal amounts, so that coating materials BA to

5 TA were obtained.

[0133]

Production of Coating Material AB and Coating Material
TB

Dispersions Al, A5, and A6 were mixed in equal amounts

10 to form coating material AB.
Dispersions T1l, T5, and T6 were mixed in equal amounts

to form coating material TB.

[0134]
[Table 11]
, Dispersion . . .
Formulation Colorants Aqueous medium Mixed dispersions

Coating material AA Al, A2, A3, A4
Coating material BA Bl1, B2, B3, B4
Coating material CA c1l, Cc2, C3, C4
Coating material DA D1, D2, D3, D4
Coating material EA El, E2, E3, E4
Coating material FA Fl, F2, F3, F4
Coating material GA Gl, Gz, G3, G4
Coating material HA H1l, HZ2, H3, H4
Cozting material IA i1, I2, I3, 14
Coating material JA Jl, J2, J3, J4
Coating material KA K1, K2, K3, K4
Coating material LA L1, L2, L3, 14
Coating material MA M1, M2, M3, M4
Coating material NA N1, N2, N3, N4
Coating material OA 01, 02, 03, 04
Coating material PA Pl1, P2, P3, P4
Coating material QA Q1, Q2, Q3, ¢4
Coating material RA R1, R2, R3, R4
Coating material SA s1, 82, 83, S4
Coating material TA Tl, T2, T3, T4
Coating material AB Al, A5, A6

Coating material TB Ti, T5, To

Al, A2, A3, Al
B1, B2, B3, B4
cl, C2, C3, C4
D1, D2, D3, D4
El, E2, E3, E4
Fl, F2, F3, F4
Gl, G2, G3, G4
H1, H2, H3, H4
I1, I2, I3, 14
Jl, J2, J3, J4
K1, K2, K3, K4
L1, L2, L3, L4
M1, M2, M3, M4
N1, N2, N3, N4
01, 02, 03, 04
P1, P2, P3, P4
Ql, 02, Q3, Q4
R1, R2, R3, R4
S1, S2, S3, sS4
T1, T2, T3, T4
Al, A5, A6
Tl, T5, T6

HiRlRiE iR NN NN N s W DO NN P -
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A A Coating material JA A A A A Coating material KA A
A [

\ 0 / a A A A Coating
materi'al LA A A A A Coating material MA A A A A Coating

material NA A A

[0135]
(Test Example 1)
Test Example 1-1
Each of coating materials AA and TA was applied.in an
5 amount of 0.6 kg/m? by spray coating to a slate plate (150 x
70 mm) coated with a gray undercoating material and.dried.under
the standard conditions for 24 hours. The dry thickness of the
coating at bump parts was about 900 pm.
Each test plate obtained by this process was observed for
10 appearance and evaluated for aesthetics (transparency, a sense
of depth, and other appearance features). As a result, coating
material AA was far superior in aesthetics.
[0136]
Test Example 1-2
15 Using each of coating materials AB and TB, a test plate
was prepared by the same process as in Test Example 1-1, and
the resulting coating (the dry thickness of the coating at bump
parts was about 900 pum) was evaluated for aesthetics. 2As a
result, coating material AB was far superior in aesthetics.
20 [0137]
Test Example 1-3
Using each of coating materials AA to SA, a test plate
was prepared by the same process as in Test Example 1-1 and

evaluated for aesthetics. As a result, all plates had good

25 esthetics, inwhich coatingmaterials AA to MA were particularly
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B A Coating material OA A A B B Coating material PA A A B B Coating
materi'al QA A B - B Coating material RA AC- B Coating material SACC

good.
[0138]
Test Example 1-4
Next, coating materials AA to SA were subjected to the
5 tests described below. Table 12 shows the test results.
Coating materials TA, AB, and TB were not evaluated.
[0139]
(Storage Stability)
Aftertheaestheticevaluation,eachcoaﬁingn@terialwas
10 hermetically sealed in a vessel and stored in a 50°C environment
for 7days. Usingthe storedmaterial, a test plate was prepared
again by the same process. Using this method, it was observed
whether the aesthetics changed before and after the storage.
The evaluation was performed on a scale of three levels (A>B>C),
15 inwhich no change in aesthetics was rated "A", and a significant
change in aesthetics was rated "C".
[0140]
(Water Resistance 1)
Each coating material was applied by the same process as
20 in Test Example 1-1, and then the resulting test plate was dried
in a 5°C environment for 24 hours. Subsequently, the test plate
was immersed in water for 90 minutes and then observed for the
appearance of the coating. The evaluation was performed on a
scale of three levels (A>B>C), in which no abnormalities

25 observed in the coating were rated "A", and significant
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- C Note: Hyphens in the table nean no eval uation executed. [0144] 5(Test
Exanpl'e 2) Test Exanple 2-1 Coating materials AA BA, RA SA and TA were
applied to a slate plate (150 x 70 nm coated with a gray-col ored
undercoating material to formtest plates AL B, R S, and T, respectively.
Coating material AA was applied to a slate plate coated with a

whi t e-col ored undercoating naterial to formtest 5 plate A . In the
preparation of each test plate, the coating material was applied by

sprayi ng anpunt, of ication:y 0. ) i wpder the
standardE%%ggitlo#§£¥%f)24 ‘§%$§bQTIgQJ??§?%ﬁ%E%%€§ gétggch@coating at bunp
parts was fP t 900 m 10Test plates A, B, R and S each contai ned
transpare% col oring granul es having the same color (AE:3) as that of the
col ored undercoati.n teriial layer. In test plate T, all coloring granul es
in the coating %tee%l ;%%Wrtearb%eaqzﬁe. In test plate A, all coloring
granules in the coQatin ,naterial,mire 15 dﬁf%ﬁggnt %n col or %@ﬁ>5 fromthe
col ored under c&RIhGOREEEFI BRTELYEL WaS aPPLIAGDYERe FReLI5CLTEE by
this grocess wer e observed for %Ppeargnce and eval uated. for aestheti.cs
(transpargnd§stE Mk df ldeplf, RN LA SHIRT DG SsT BER S 41RP St her
appearance 20 features) . As a result, test plates A, B, R and_ S had good
aest het i cis1 2ahW espécicamept festd ploarss ASuRdcBURBEeY: HehddsiSt PORES] (Test
Exanpl e 3) Test Exanple 3-1 25Coating materials AA and TA were applied to a
slate pl at@s inmesGed 70 wajeEo@edOvnihuiel agk Ther aRRTEd ot 586
undercoating material (containing acrylic resin and iron-chrom um conpl ex
oxi de) t admranmdrest qfl dhescpAtand - TAThe expebed vidy Wb asnfpmmaceonal AA was
applied to a slate plate 5(150 x 70 nm coated with a bl ack

i nf rar ed-sxtesior b gt hunskerooat Ing(ReBet) al 11t cont ah nhagaboeyhaéiressn and
carbon black) to formtest plate AA . In the preparation of each test

pl at 20 t hebcoatddgi metles | @datwasg appt ¢ edatyd sprayi agd( shenafbaantof
application: 0.6 kg/nm2) and dried under the standard 10 conditions for 24
hours. Theowlsynd hi ke % sefrvear hncoad ideg tatnPuapepedt &d Was' .abautat266 | am
Test plates AA and AA' each contained transparent col oring granul es having
the sane g0t OF i {AEIDA aa hata ofaddhercohorieth wedes cealdd@ mat er iial thayer. In
test plate TA, all 15 coloring granules in the coating material were.
opaque. oyaluatiteh (&St AL 8% Li@iNed by JdHs R0eesS el ebservead for
appearance and eval uated for aesthetics (transparency, a sense of depth,
pattern enlay '{$b§ffect, and ot her appearance features). As a result, test
pl ates AA and were superior. 20 Subsequently, test plates AA and AA
merelgged &ngL the standard conditions for 14 days, and then the coating
surface o% each test plate was irradiated froma distance of 25 cmw th an

i nf d | 0w ile.the t ; th f f th
Lot bl ate whs HARTEL A ATt SRR PALRiel) (e surtace of The

test plate was resu

Each coating material was applied by the same process as
in Test Example 1-1, and then the resulting test plate was aged
under the standard conditions for 14 days. Subsequently, the
20 coating surface of the test plate was irradiated froma distance
of 25 cmwith an infrared lamp (250 W power) while the temperature
of the surface of the test plate was measured. In theevaluation,

a resulting temperature of less than 60°C was rated "A", a
resulting temperature of 60°C to less than 65°C was rated "B",

25 and a resulting temperature of 65°C or higher was rated "C".
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25 AA exhibited a tenperature of |ower than 60C, and test plate
exhi bi'ted a tenperature of 65C or higher.

AAI

[0146] Test Exanple 3-2 Coating

materials AB and TB were applied to a slate plate 5(150 x 70 mm) coated

with a gray infrared-reflective undercoating materi al
and iron-chrom um conpl ex oxide) to formtest plates
respectively. The test plates were prepared under the sane

10 Test plate AB

resin,

AB and TB,
conditions of application as in Test Exanple 3-1.
ransparent coloring granul es having the sane color (AE3) as that

cont ai ned
}%a]undercoating material layer. In test plate TB, all coloring

of the co
granules in the coating materi al

titani um oxi de,

b

wer e opaqu

e.

(containing acrylic

The test plates

obt ai ned by2®hfslptocess were observed 15 for appearance and eval uated for

aest heti ¢sT—Asa resulft, _test piate AB was superior. [ O0H47ifestcixaml e 3-3
Coat i ng Iategt i @lsufs dndSBEHE6Mal i C ,‘ﬁ‘i‘éﬂeér powdera4etier e | 20 AL X84 ok Hi i |Wei ght
ratio of |85:15 to forntEdatihY hBtErTal VA | ‘CSat Ty nal eri albiBa and
achronmat i c coelzeingpowder 4Avvere m xed 1 n a weight ratiojof 85 ; 15 to|form
coati ng nmatererabl WA, |Coating material” QA and achromati ¢ col or "powder |4 were
m xed in|a vWeiegkta ratli o of, 85: 1 to fprmcqgatinggnaterial XA 25[0148]
Each of ‘n%ﬂﬁﬁﬁ?%ﬁ%prialc BA tol SA_ VA WA and XA waslused in placelof
coati ng mat &%aéfn%A flor test plate AAto farmeaah of test plates (test
pl ates B ?%Eeéi\il VA—WA—anrd—XA)—TFhe test pl ates—obt-al-ned—bythis—process
vere obseryed®5 1%y appearance and eval uated for 2aesthetics. As a regult,
all had UULEoggPIiId'leti Ts, T which coating materials AAtoMA—VA W] and
XA were pagidcularhy [good.2 [014P] Tedt Exanpl e 324 10Next, ealh test |was
performed iTtdale&.gang manner as|in leAst Exgnple 1-4. Tabie 13 _shows ihe
test resylhserfO158) | [Tabte 13] Test® resullts St8rage $tabilify Water
resi stangce Xoating
material GA A A A A
Coating
material HA A A A A
Coating A A A A
material IA
Coating
material JA A A A A
Coating
material KA A A A A
Coating
material LA A A A A
Coating
material MA A A A A
Coating
material NA A A B A
Coating
material OA A A B B
Coating .
material PA A A B B
Coating
meterial QA A B - 3
Coating
material RA A ¢ - B
Coating
material SA ¢ ¢ - C
Note: Hyphens in the table mean no evaluation executed.
[0144]
5 (Test Example 2)

Test Example 2-1

Coating materials AA, BA, RA, SA, and TA were applied to
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Water resistance 2 Tenperature rise-suppressing ability Coat
A B -"A Coating material BA A A B A Coating material CA A

mat eri al

10

15

20

25

DA A A A A Coating

a slate plate (150 x 70 mm) coated with a gray-colored
undercoating material to form test plates A, B, R, S, and T,
respectively. Coating material AA was applied toc a slate plate
coated with a white-colored undercoating material to form test
plate A'. In the preparatioﬁ of each test plate, the coating
material was applied by-spraying (the amount of application:
0.6 kg/mz) and dried under the standard conditions for 24 hours.
The dry thickness of each coating at bump parts was about 900
pm.

Test plates A, B, R, and S each contained transparent
coloring granules having the same color (AE<L3) as that of the
colored undercoating material layer. In test plate T, all
coloring granules in the coating material were opaque. In test
plate A', all coloring granules in the coating material were
different in color (AE>5) from the colored undercoating
material layer.

The test plates obtained by this process were observed
for appearance and evaluated for aesthetics (transparency, a
sense of depth, pattern enlarging effect, and other appearance
features). As a result, test plates A, B, R, and S had good
aesthetics, and especially, test plates A and B were the best.
[0145]

(Test Example 3)

Test Example 3-1

Coating materials AA and TA were applied to a slate plate
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material EA A A A A Coating maiterial FA A AB A Coating maiterial GAAAAA
Coating material HA A A A A Coating material TA A A A A Coating

(150 x 70 mm) coated with a black infrared-reflective
undercoating material (containing acrylic resin and
iron-chromium complex oxide) to form test plates AA and TA,
' respectively. Coating material AA was applied to a slate plate
5 (150 %x 70 mm) coated with a black infrared-absorbing
undercoating material (containing acrylic resin and carbon
black) to form test plate AA'. In the preparation of each test
plate, the coating material was applied by spraying (the amount
of application: 0.6 kg/m?) and dried under the standard
10 conditions for 24 hours. The dry thickness of each coating at
bump parts was about 900 um.

Test plates AA and AA' each contained transparent
coloring granules having the same color (AE<3) as that of the
colored undercoating material layer. In test plate TA, all

15 coloring granules in the coating material were opaque.

The test plates obtained by this process were observed
for appearance and evaluated for aesthetics (transparency, a
sense of depth, pattern enlarging effect, and other appearance
features). As a result, test plates AA and AA' were superior.

20 Subsequently, test plates AA and AA' were aged under the
standard conditions for 14 days, and then the coating surface
of each test plate was irradiated from a distance of 25 cm with
an infrared lamp (250 W power) while the temperature of the

surface of the test plate was measured. As a result, test plate

25 AA exhibited a temperature of lower than 60°C, and test plate
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material JA A AAA Coating material KA A AAA Coating mterial LAAAAA
Coating material MA A A A A Coating material NA A A B A Coating

AA' exhibited a temperature of 65°C or higher.
[0146]

Test Example 3-2

Coating materials AB and TB were applied to a slate plate

5 (150 x 70 mm) coated with a gray infrared-reflective

undercoating material (containing acrylic resin, titanium
oxide, and iron-chromium complex ogide) to form test plates AB
and TB, respectively. The test plates were prepared under the
same conditions of application as in Test Example 3-1.

10 Test plate AB contained transparent coloring granules
having the same color (AE<3) as that of the colored undercoating
material layer. 1In test plate TB, all coloring granules in the
coating material were opague.

The test plates obtained by this process were observed

15 for appearance and evaluated for aesthetics. As a result, test
plate AB was superior.

[0147]
Test Example 3-3
Coating material AA and achromatic color powder 4 were

20 mixed in a weight ratio of 85:15 to form coating material VA.
Coating material BA and achromaﬁic color powder 4 were mixed
in a weight ratio of 85:15 to form coating material WA. Coating
material QA and achromatic color powder 4 were mixed in a weight
ratio of 85:15 to form coating material XA.

25 [0148]
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material OA A A B B Coating material PA A A B B Coating material QA A B -
Coating materi al RA'AC_ B Coating material SA C C - C Coating

Each of coating materials BA to SA, VA, WA, and XA was
used in place of coating material AA for test plate AA to form
each of test plates (test plates BA to SA, VA, WA, and XA).

The test plates obtained by this process were observed

5 for appearance and evaluated for aesthetics. As a result, all
had good aesthetics, in which coating materials AA to MA, VA,
WA, and XA were particularly good.
[0149]
Test Example 3-4
10 Next, each test was performed in the same manner as in
Test Example 1-4. Table 13 shows the test results.

[0150]
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material VA AA- A Coating material WA A A A A Coating material XA A A -
Not e: ‘Hyphens in the table nean no eval uati on executed. DESCRI PTI ON OF

REFERENCE SI GNS [0151] 1: Base material 2: Col ored undercoating materi al
| ayer 3: Coating material |ayer 31, 32, 33: Transparent coloring granul es
5: Support layer 6: Adhesive |ayer CLAI M 1. A coating materi al,

aﬁnpr!sing two or nore types of coloring granules having different colors,
erein :

[Table 13]
Test results Sto?age Water Water ri;tﬁgﬁzgiZEZan
stability resistance 1 | resistance 2 ability

maEZiEQTgAA A B - A
material B A A ; A
maEZiE;TgCA A A A A
materie: DA A ; A A
maEZiE;TgEA A A A A
maE:iziggFA A B B A
maEZizz?gGA A A A A
maEZiE;TgHA A A A A
maSZizz?gIA A A A A
maEZiE;QgJA A A A A
maEZizz?gKA A A A A
magzizzﬁgLA A A A A
maEZiE;TgMA A A A A
maSZiE;TgNA A A B A
material O A A ; :
maSZiEgﬁgPA A A B B
maigizz?gQA A B - B
maEZizzggRA A ¢ ) B
ma;ZiigﬁgSA C c h ¢
maizizz?gVA A A ) A
magziE;TgWA A A A A
maSZiE;?gXA A A - A

Note: Hyphens in the table mean no evaluation executed.
DESCRIPTICN OF REFERENCE SIGNS

[0151]
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at | east one type of the coloring granules are transparent 5 col oring

gr anules containing a water-borne resin and chromatic color particles
and/ or black particles, the transparent coloring granules are a
granul ated transparent colorant, and the transparent col orant is capabl e of
formng a 10 transparent colored coating with a contrast ratio of 80% or

| ess. 2. The coating material according to claiml1, wherein at

| east one type of the coloring granules are transparent 15 col oring
granul es further containing achromatic color particles (exclusive of black
particles) wthtarPa@reyephfticle size of 0.4 wn or nore and a refractive
index of 1.4 to 2.0. 203. The coating material according to claim1l or 2,
wherein the two? orCorpecd ypedebEoebl b9 | Ryt §FaALl £8YRAVI ng different col ors

are dispersed in an aqueous medi um 4. A coating materia
| ayer conprisiny £protugtmabedeiab favert he coating material according to
any one of clains 1 to 3. 5. Alamnate structure, conprising a

col ored under coditi n32 ne3 @r i Btahapereandcthercoat gngnuheeri al | ayer 5
according to claim4 provided on the colored undercoating material |ayer.
6. Thé | am nat €5 st3weparte hggerding to claim5, wherein the col ored
undercoating material |layer has infrared reflecting 10 properties.

7. The | am nat ec stxdicésiec atapeding to claim5 or 6, wherein at |east one
type of transparent coloring granules in the coating material |ayer
have the sanme color as that of the 15 colored undercoating material |ayer.
8. The lam nate structure according to any one of clains 5 to 7, wherein
the coating material |ayer has a dry thickness of 50 to 2,000 lamat its
bump part. 20
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CLAIMS

1. A coating material, comprising two or more types of
coloring granules having different colors, wherein

at least one type of the coloring granules are transparent
coloring granules containing a water-borne resin and chromatic
color particles and/or black particles,

the transparent coloring granules are a granulated
transparent colorant, and

the transparént colorant is capable of forming a
transparent colored coating with a contrast ratio of 80% or

less.

2. The coating material according to claim 1, wherein
at least one type of the coloring granules are transparent
coloring granules further containing achromatic color
particles (exclusive of black particles) with an average

particle size of 0.4 pum or more and a refractive index of 1.4

to 2.0.

3. The coating material according to claim 1 or 2,
wherein the two or more types of coloring granules having

different colors are dispersed in an aqueous medium.

4. A coating material layer comprising a product made

from the coating material according to any one of claims 1 to
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5. A laminate structure, comprising a colored
undercoating material layer and the coating material layer
according to claim 4 provided on the colored undercoating

material layer.

6. The laminate structure according to claim 5, wherein
the colored undercoatingmaterial layer has infrared reflecting

properties.

7. The laminate structure according to claim 5 or 6,
wherein at least one type of transparent coloring granules in
the coating material layer have the same color as that of the

colored undercoating material layer.
8. The laminate structure according to any one of claims

5 to 7, wherein the coating material layer has a dry thickness

of 50 to 2,000 um at its bump part.
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