11111112112111121211 DESCRIPTION-iii"- TITLE OF THE | NVENTI ON: LAM NATE
BODY* G00002* TECHNI CAL FI ELD [ 000l ] The present invention relates to a
novel |am nate body. The | am nate body of the present invention can be —
used, for exanple, as an architecture material appliedto an m\“‘\\)
surface or the like of an architectural structure. 10 BACK \ 2]
Aesthetics are required for architecture materials used for er,l 9r..of an
architectural structure fromthe 15 vi ewpoi nt of scenic appear ancé.‘_i/n,,.,
recent years, ~as such an architecture material, those i whitha natural
stone, for exanple, is consideredDBSCRAPTH®ge or the |ike ammmﬂmwmﬂmmwg
people's attention, and those having a conparatively |arge I d.
‘bei ng i npafidEe: QR THE ZOVESASEON of LANTNATE B®pYvar i ous undul at i orrcpabt er ns
and the like are al so adopted. [0003] Al so, in urban areas in recent
years, a climate peculiar to urban areas is being produced by artificial 25
radi ati on heat or the like that is discharged fromconcrete buildings or
cool i ng eqiBGHEIHAL IEdER&rticul ar, tenperature rise outdoors in urban areas
in sunmertinme i's considerable, thereby raising a problemreferred to as
heat -i 1 antP{Henomenon. To cope with such a problem various materials 5
for suppressi nTgle: he tenperature rise in the exterior surface of
architectural wereseas anweptoposeellafer004] a novel laminate body.

The laminate body of the present invention can be used, for
example, as an architecture material applied to an outer
wall surface or the like of an architectural structure.
10
BACKGROUND ART
[0002]
Resthetics are required for architecture materials
used for exterior of an architectural structure from the
15 viewpoint of scenic appearance. In recent years, as such
.an aréhitecture material, those in which a natural stone,
-for ekample, is considered as an image or the like are
attracting people’s attention, and those having a
comparatively large thickness and being imparted with a
20 sense of dignity by various undulation patterns and the
like are also adopted. |
[0003]
| Also, in urban areas in recent years, a climate
peculiar to urban areas is being produced by értificial

25 radiation heat or the like that is discharged from concrete



Under such a background, the patent docunent 1, for exanpl e, proposes a
material in which a coating material 10 contai ning a heat-shiel ding
aggregate is applied on a base material. In this naterial, a heat-shielding
aggregate in which a heat-reflecting pignent is allowed to adhere to the
surface of the aggregate is adopted, whereby a tenperature reduction effect
i s produced because the heat-reflecting 15 pignent exhibits a near-infrared
ray reflection function. PRI OR ART DOCUMENT PATENT DOCUMENT [ 0005] 20Pat ent
Docurment 1: JP-A No. 2007-217586 SUWMMARY OF THE | NVENTI ON PROBLEMS TO BE
SOLVED BY HiHEL diMENDBrONop 0006 ] e@bHowenter , Ih heasturdudee ,oftethbergates i al

di sclosed i.n the patent docunent 1 has a fine undul ation shape deriving
fromthe aggsegatieiooasdia uphéankread isubskasceins 1é addresideradhere to this
recessed part. In particular, in urban areas, oily contam nant substances
.are fl oatitigerabyvamaiienhgbaaproldlen txe fexhradstogas heam iaiteonrbi | es and t he

| i ke, thereby giving a situation in which contamnation is liable to
proceed. Suoinanccomntaninardpes wisthascehnsat poothyencawsed ctet aptoerdalon of

aest hetics but also functions as a heat-accunulating field because the

abi ity offabsordpregsi0gi hhe aredemtune sdkar ihi giv esstexdtarenel y hi gh,
thereby raising a fear of pronoting tenperature rise. Further, an excessive
t enper at ursurfisse ddr bvchitécomrsucit matoreanapanprepdysidcance nmay cause
deterioration of the material. [0007] 15The present invention has been nade
in view of [EUch problens, and an object thereof is to obtain a | am nate
body that not only has superior aesthetics but also can effectively-
suppress a tenmpedatusechi aebaltikgmmprrsnl dhel pghént rdadimntord ,affdrcan nai ntai n
that. 20

example, proposes a material in which a coating material
10 contaiﬁing a heat-shielding aggregate is applied on a basé
material. In this material, a heat-shielding aggregate in.
which a heat-reflecting pigment is allowed to adhere to the
surface of the aggregate is adopted/ whereby a temperature

reduction effect is produced because the heat-reflecting

15 pigment exhibits a near-infrared ray reflection function.

PRIOR ART DOCUMENT
" PATENT DOCUMENT
[0005]

20 Patent Document 1: JP-A No. 2007-217586

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]

25 However, the surface of the material disclosed in the



MEANS FOR SOLVI NG THE PROBLEMS [ 0008] The present inventors and

ot hers have nmade eager studies in order to achieve the af or enent i oned-
object and, 25 as a result, have conceived of a |am nate body in which a
decorative |layer and a base |layer are |am nated, where the decorative |ayer
contains specific colored particles and silica having a specific average
particle size, thereby conpleting the present invention. 5[0009] I n
ot her words, the |am nate body of the present invention is a | am nate body
in which a decorative |ayer and a base |ayer are | am nated, wherein the
decor ati vepdagrer dxaminanns 1cbher edf e turcldstdand shhpeadémining arok0 aver age
primary particle size of 1 nmto 200 nm and the colored particles are
obt ai ned byhaldameygta, mrehdl aoxodeaninadheudstentbheisut faeks dfo i nor gani c
particles. [0010] In the |l am nate body of the present invention, it is 15
pr ef er abl eadihate tte teeoratevset ayert.i sIa panol @ayerr,ofima wabkar ed | ayer or a.
| ayer obtained by lam nating a transparent |ayer on a colored | ayer; the
col ored | ayezasontidiynsoatsynbhet i supssinveandrehélocot tngedi pamdielnes; and t he
transparent |ayer contains a synthetic resin. 20[ 0011] In the

| am nat%e bady dfe tthe ephesent ganventm aytompbidepr ehérelind elidwt the col ored

| ayer contains 3 to 50 parts by weight of the synthetic resin relative to
100 part s. byenwyglgtl vohgt Aes tohat sch par tihdlcas cont amsmd i ibre drgpdriebile25 wei ght
ratio. [0012] '

to proceed. Such a contaminant substance not only caﬁses
deterioration of aesthetics but also functions as a heat-
accumulating field because the ability of absorbing

10 infrared ray in solar light is extremely high, thereby
raising e fear of promoting temperature.rise. 'Further, an
excessive temperature rise defiving from such a contaminant
substance may caﬁse deterioration of the material.

[0007]

15 The present invention has been made in view of such.
problems, and an object thereof is to obtain a laminate
body that not only has superior aesthetics but also can .
effeetively suppress a tempeiature rise during solar light
irradiation and can maintain that.

.20
MEANS FOR SOLVING THE PROBLEMS
[0008]
The pfesent inventors and others have made eager
studies in order to achieve the aforementioned objeef and?

25 as a result, have conceived of a laminate body in which a



In the lam nate body of the present invention, it i's preferable that the
nonol ayer of the colored | ayer contains 0.003 to 50 parts by wei ght of the
silicarelative to 100 parts by weight of the colored particles. [0013] In
the | am nate body of the present invention, it is preferable that the
surface of the colored | ayer has a m croscopi c undul ati on shape deri ving
fromthe colored 10 particles. [0014] In the | am nate body of the
present invention, it is preferable that the surface of the colored |ayer
further has a macroscopi c undul ation pattern. 15[0015] In the |am nate body

of the presesirddiMantiafRr bhal &8 BULS erakle Jhat shheatdanspanentpayer
contains 5 to 500 parts by weight of the synthetic resin relative to 100

parts by wei@iatofvd Nayeil beackind sRldiFiconpenenl Meiaht 20 Jhatio. [0016]
A construction nethod of the present invention preferably bonds the

above- descgibed IrRRiiRAt @ bpdyi ond - Raze ARt erial svida anadhesi ve agent.
25[ 0017] More specifically, the | am nate body of the present

invention dagp tdte dpkhewbprgsehar agtsiiishi.cs. [0018] The | am nate body of
the present invention is a 5 lam nate body in which a colored layer is

| ami nated pypogobase | ayer, wherein the colored |ayer contains 3 to 50 parts
by weight of a synthetic resin emulsion in a solid conponent weight ratio

and 0.003 to 5Qrpatherbyovnes ghthoh aher=0bspgr &f bl ddseathavi ng an
average prinmary particle
invention is a laminate body in which a decorative layer
and a base layer are laminated, wherein the decorative
layer contains colored particles and silica having an
10 average primary particle size of .1 nm to 200 nm, and the
célored particles are obtained by allowing a metal oxide to
adhere to the surface of inorganic particles.
[0010] |
In the laminate body of the present invéntion, it is
15 'preferable that the decorative layer is a monolayer of a
colored layer or a layer obtained by laminating ar
-transba:ent layer on a colored layer; the colored_layer
contains a synthetic resin and the cdlored'particles; and
the'transparent layer contains a synthetic resin.
20 [0011]

In the laminate body of~thé'present invention, it is
preferable that the colored layer contains 3 to 50 parts by
weighf of the synthetic resin relative to lOO parts-by |
weight{ofﬁ the colored particles in & solid.componént

25 Weight ratio.



10 size of 1 to 200 rimin a solid conponent weight ratio relative to 100
parts by weight of colored particles; the surface of the |ayer has a
m croscopi ¢ undul ati on shape deriving fromthe colored particles; and the
colored particles are obtained by allowing a netal oxide to adhere 15 to
the surface of inorganic particles. [0019] The | am nate body of the present
invention is a lamnate body in which a colored |ayer is |amnated on a
base | ayer, wherein the colored layer contains 3 to 50 20 parts by wei ght
of a synthetic resin enmulsion in-a solid conponent weight ratio and 0. 003
to 50 partsoby2wei ght of water-dispersiblé silica having an average primary
particle size of 1 to 200 nmin a solid conponent weight ratio relative to
100 parts by weighthofl-goharedppaytsel € gheed® sukvbaceoRf ihed ayer has a
m croscopi-c undul ati on shape deriving fromthe colored particles and has a
macr oscopi réfetdisitd ahapather Aonangdyd e Al ed1pachi ¢hosr asniabtai ned by
allowing a netal.oxide to adhere tc the surface of inorganic particles.
5[ 0020] 0.0 stn 3hearari Batecberly of the preseatrdénmentd ey i1poa | amnate
body in which a transparent layer’ is |lamnated on a colored |ayer, wherein
the coloredattyesy caailgaitns£3 di: 2dipRaldsphycyweight of a synthetic resin in
a solid conponent 10 weight ratio relative to 100 parts by wei ght of
colored pafodtries; the surface of the layer has a m croscopic undul ation
shape deriving fromthe colored particles; the colored particles are
obt ai ned by al |nwitig aapehate oxb&e 40 adheresktatt havsseiaee af iignorgani c
particles; and the 15 transparent |ayer contains 5 to 500 parts by wei ght
of a synt hgtéfer£slien thatathol sar EOMP B Bhaveiogbtefial iper ehad iave to 100
parts by weight of silica having an average primary particle size of 1 to
200 run. [R024ds2Plhe uhaalaetén bathpofdddieipgesesh thwesdisved s a |ami nate
body in which a transparent |layer is |am nated on a colored | ayer, wherein
t he color egat@aysrescontains 3 to 50 parts by weight of a synthetic resin in
a solid conponent weight ratio relative to 100 parts by wei ght of colored
25 particl psg14he surface of the layer has a mcroscopic undul ati on shape
deriving fromthe colored particles and has a macroscopi ¢ undul ati on
pattern; the camreé panih&tesbade dttaienpgdeb¥nal I S MEG h Matal; soxi de
t' 6-adhere to the surface of inorganic particles; and the transparent |ayer
preferable that the surface of the colored layer further

has a macroscopic undulation pattern.
15 [0015]

" In the laminate body of the present invention, it is
preferabie that the transparent layer contaihs 5 to 500
parts by weight of the synthetic resin relative to 100
parts by welght of the silica in a solid component weight

20 ratio. |
[0016]
A-construction method of the present invention
.pfeferably bopds the abové—described laminate bod?'énfo a
baée méterial via an adhesive agent.

25 [0017]



5 contains 5 to 500 parts by weight of a synthetic resin in a solid
conponent weight ratio relative to 100 parts by weight of silica having an
average primary particle size of 1 to 200 nm 10 EFFECT OF THE | NVENTI ON
[0022] The | am nate body of the present invention is a |lam nate body in

whi ch a col ored |ayer containing specific colored particles and specific
silicais lamnated on a 15 base layer, and is inparted with aesthetics by
col or hue of the colored |ayer. Further, by synergistic function of ' :
-infrared ray reflection property, contam nation prevention property, and

the like of theused ayrdilraven iyt hent etper iy ¢JuhSerduningr-salar | ght
irradiation is 20 effectively suppressed. Further, by contam nation

preventi on; fungstion wfs the ¢6horend ayeryaddie ssurtace of the colored |ayer
can be maintai ned to -have aesthetics based on the color hue and the |ike of

t he colore@ob@yﬁr for a long period of time, and also tenperature rise
caused 25 by adhesi on of contam nant substances can be avoided for a |ong

period of ti me. t{H023inate bodl Ss the J.AuRRt enbedyigf 1he present
invention has a transparent |ayer containing specific silica on a colored 5

layer cont akmifgrSpRehf 16 Galoned aardidd asyeknithepiesent Jhyention, the
| am nate body is inparted wth aesthetics by the color hue of the col ored

layer. Furphes,1dpesyneeabshi end uncid .y afviedf canedihays ref Isgction property
of the colored |ayer, contam nation prevenfion property of 10 the

transpar enpateyefy wan@dnther! ikeyrthatt eMpes at Uk rd &% dw kngosohar |ight
irradiation is effectively suppressed. In addition to such a function, in

the presentompuresit iigh€NpPetad Wiy rd S0k ot Be LaARSPSy 6 drayek i s al so
suppressed by the infrared ray reflection function of the I5 colored |ayer.

Wien the tesperatiwereivtBesiTansnalaMy LAY 8kebh§eSo£XRESSIpME Y c1there is a
fear that an inherent contam nation prevention function nmay not be

exhi bi teed Hyzesaft anicg20b theisynthaticc doapbRefONy& fed 44t sthe transparent
| ayer, or the contam nation prevention function 20 nay be deteriorated at

an early stegeibye decneasgatts the @R birt Yoo ldb £OMaRaSE1eEN Hile present
invention, the tenperature rise of the transparent layer is suppressed by

t he funptiéﬁkﬂgcéwﬁi eabor ggt ayey .2 and r3ssubl L chl LonAahaAaki on
prevention effect is exhibited for a long 25 period of tinme. By this,
aest het i csddasghOmrbhetkdl &1dWE particles; and the colored
.particles are obtained by allowing a metal oxide to adhere
15 to the surface of inorganic particles.
[0019]
The laminate body of the present invention is a
laminate body in which a colored layer is laminated on a
base layer, wherein the colored layer contains 3.to 50
20 parts by weight of a syﬁthetic resin emulsion in a solid
component weight ratio aﬁd 0.003 to SQ parts by weight of
water-dispersible silica having an avéfage primary particle
size of 1 to 200 nm in a solid component weight ratio

relative to 100 parts by.weight of colored particles; the

25 -surrface of the layer has a microscopic undulation shape



and the like of the colored |layer can be maintained for a | ong period of
tinme, and al so the tenperature rise caused by adhesion of contam nant
substances can, be avoided for a long period of tinme. 5 MODES FOR CARRYI NG
OUT THE | NVENTI ON [ 0024] Hereafter, nodes for carrying out the
present invention will be described. 10[0025] The | am nat e body of
the present invention is a |lam nate body in which a decorative |ayer and a
base | ayer are | am nated, wherein the decorative |ayer contains col ored
particles and silica having an average primary 15 particle size of 1 nmto

200 nm angethe replrebadrpar Ebehesd asa-aktiaisnad by a8l b ok db sdpBial oxide to
adhere to the surface of inorganic particles. [0026] Also, in‘the |amnate

body of thendresenh bA¥eBthoNand@Ocid dodd¥eef ehabkeithat 4 he decRwative
| ayer .is a nonol ayer of a colored |layer or a |ayer obtained by |lamnating a

transparenty layewiog a fetoredziayel; ddhereoker edel syefa&onsai ns a
synthetic resin and the colored particles; and the transparent |ayer
contai ns aisyyiRld pake€SktNes! N 25 particular, when the decorative layer is
a nonol ayer of a colored layer, it is preferable that the colored | ayer
contai ns argyuihetic resin, colored particles, and silica having an average
primary particle size of 1 nmto 200 rim Wen the decorative layer is a

| ayer obtai ned fhyol, agh8at imon St & BdANSFARERE playsht OMhAealeer ed kayer, it
is preferable that the colored |ayer contains a synthetic resin and col ored

particl es,1anGatRepbaanspatieitn | Ayelane@at-ahns 1aysyf hetd s naesinoand silica
havi ng an average prinmary particle size of 1 nmto 200 nm
a colored layer, wherein the colored layer contains 3 to 50
parté by weight of a synthetic.resin in a solid component
10 weight ratio'relative to 100 parts by weight of colored
particles; thé surface of the layer has a miqfoscopic
undulation shape deriving from the colored particles; the
colored particles are obtained by allowing a metal oxide to
adhere to the surface of inorganic particles; ana the
15 transparent layer contains 5 to 500 parts by weight of a
synthetic reéin-in a solid component weight ratio relative
to 100 parts by weight'of silica having an average érimary
particle size of 1 to 200 nm. |
[0021]
20 The laminate body of the present invention is a
laminate body in which a trahsparent layer is laminated on
a colored layer, wherein the colored layer contains 3 to 50
parts by weight of a synthetic resin in a solid component
weight ratio relative to 100 parts by weight of colored

25 particles; the surface of the layer has a microscopic



10[ 0027] When the decorative layer in the present invention contains
specific colored particles, the | am nate body can be inparted with design
property and infrared ray reflection prevention property, and further, when
the 15 decorative |ayer contains specific silica, the |lam nate body can be
inparted with contam nation prevention property, thereby providing a
preferable node. [0028] The (A) colored particles (hereafter also referred
to 20 as "(A) component") in the present invention is obtained by allow ng
a (a2) metal oxide (hereafter also referred to as "(a2) conponent™) to

adhere to aﬂgufwfap%h%fpe( ( Bkl 00d AN tgﬁartao K%% Q%JE@PJ (& Mo reterted.

to as "(al) conponent’ regar onen ke the 25

case in whigh éms@op%l QEBHQ%%%%t@rnt,h%h% Eﬁﬂ%@ ri%artl el |

average particle size is used spots o onponent are

vi sual |y r gcoaniz6d,Rs pyay 'ﬁgwbﬁ'% 2 RRddar ,ldteh%egahéf@)aé& ¢ an excel | ent

color tone or nmaterial quality conponent fornms a

”‘CrOSCOpéErfﬁggnéﬁ'ﬂygrgﬁnibep§f”fé¥§%(ﬂén%h% 0&955@%% %rq_ %reby al so

h
contributing to inparting a three-di nensional %e5|gn he (al)

conponent somstiduts R 506 HA S AWPARERtLSWeh 10 @s s késﬁlﬁt in
particularly limted as long as the material thereof iIs inorganic, so that

ei ther of pajdnrl JRERSHehs @@sig@i tiddid %lellgrtqdléC%? e éJ% %S%g _
ay, i hi na cl ay,

Specifically, crushed products  of mca, kaolin

talc, al unjauymdied oxi deqa rw&gm@ W bydroxk dgrln%aéwp%mtgéigogéés 15

seashells, barite powder, marblé, M kage granit
of 1 to 200 nm.

10 EFFECT OF THE INVENTION
[0022]

The laminate body of the present invention is a
laminate body in which a colpred layer coentaining specific
golored particles and specific silica is laminated on a

15 base layer, and is imparted with aesthetics by color ﬁue of
the colored layer. Further, by synergistic function of
infrared ray reflection property, contémination prevention
property, and the like of the colored layer, the
temperature rise during solar light irradiation is

20 effectively suppressed. Further, by contamination
prevention function of the.colored layer, the surface of
the colored layer can be maintained to have aesthetics
bésed on the color hue and the likegof the colored layér
for a long period of.time, and aiso temperature.rise caused

25 Dby adhesion of contaminant substances can be avoided for a



serpentine, granite, fluorite, calcite, feldspar, silica stone, silica
sand, and the |ike, crushed products of pottery and porcelain, crushed
products of ceram cs, glass beads, crushed products of glass, netals, and
the like can 20 be raised as exanples. [0030] The (a2) conponent that
is allowed to adhere to the surface of the above-described (al) conponent
colors the.surface of the (al) conponent. As the (a2) conponent, for 25
exanple, a nmetal oxide containing at |east one kind of a netal el enent
selected fromtransition nmetal elenents such as scandium titanium
vanadi um ¢bhenpepiotanfadtiese, - i ron, cobalt, nickel, and copper; rare.earth
el ements such as hol mum praseodym um neodym um and erbium noble netal
5 el enment s [sgeB]jas gold, platinum silver, palladium and rhodium or a
conposite oxide of these netal oxides can be used. As the conposite oxide,

‘a conposite oxidesef @ie leashaorepkipdosetgstpddaemitbenaboye,aetal oxides.
and at | east one kind of oxide selected fromoxides of netal such 10 as

silicon, akyahBpatredt rCBRirUBonZbA6ingegfecaftd MANY.caabd Li Bp1oxdges of
al kali earth nmetal such as nmagnesium calcium strontium and barium and
i nor gan§ ¢ daydescsanchirasnhdeperidnd phosphOrpErGan ke rad sed as an exanpl e.
[ 0031] 15By containing the above (a2) conponent, the (A) conponent can

mai ntai n t heesehorinwne iexcekheni ahinaestbhely Gs fiapbaatbangiperiod of time
and can exhibit an excellent infrared ray reflection function. [0032] 20It

is sufficieasthdates iby tthe cAloeonponenttid dhereueseptri nenRiiher, the
above (a2) conponent is allowed to adhere to the surface of the above (al)
conponent . bt symésgidine, fuhchmynber elihesraneasuchrt batisheahoue ( al )
conponent and the above (a2) conponent adhere to each other 25 directly or
one such tbatthdecabmert (alypreospon@iinaiitbt Mevention property of
10 the fransparent layer, and the 1like, the temperaturé rise
during solar light irradiation is effectively suppressed.
" In addition to such a function, in the present invention,
temperature rise of the transparent layer is also
suppressed by the infrared ray reflection function of the
15 colored layer. When the temperature of the transparent
layer rises excessively, there is a fear that an inherent
contamination prevention function may not be exhibited by
softéning of the synthetic resin contained in the |
transparent layer, or the contamination preventién function
20 may be deteriorated at an early stage by decrease in the
durability. 1In contrast, in the present invention, the
temperature rise of the transparent layer is suppressed by
the function of the colored layer, and a sufficient

‘contamination prevention effect is exhibited for a long

25 period of time. By this, aesthetics based on the color hue’



above (a2) conponent adhere to each other via a binder conponent. As the

bi nder conmponent, known bi nders such as organic, inorganic, and

or gani c-i norgani c- conposite ones can be used. In particular, in the present
invention, an 5 inorganic binder containing one or nore kinds selected from
silicate, alumnumsalt, phosphate, and others is preferable. [0033] It is
preferable that the (A) conponent contains 10 col ored particles having an
average particle size of 22 to 600 gm In particular, in the present
invention, it is preferable that the (A) conponent contains 10 wt% or nore

of col or edparddchege( AE) thaVENLH A AYGEa08ARABL! fih 8nSl ZROT022,9M OF mor e
and less than 150 gm The ratio of the 15 above colored particles (Al) in

the (A) componet-ibg B@r@lﬁéeféﬁ&ﬂgﬁéolthotéﬁpg&d@u§éIﬂlsény' spgef erably 20
to 70 wt % and nmost preferably 30 to 60 w% Also, it is preferable that

the (A) conponghlicantai e§né9m$r9ar4t5 M%-ah €0l PE LU DAL i8S s6A2) having an

average 20 particle size of O 4mor nore and less than 212 gm The ratio
of the aboyg,£QJ-0%ed ggrgiﬁées (A2) in the (A) conponent is nore preferably
15 to 40 wt%and still nore preferably 20 to 35 wt% Further, it is

preferable that the (A) conmponent 25 contains 10 to 45 mﬁ@bof col ored
particles (A3) having an average particle size of 212 pmor nore and |ess

than 600 pmpeEheorathRreiNG heuRbaMe gOkQreguparticles (A3) in the (A
conponent is nore preferably 15 to 40 wt% and still nore preferably 20 to

35 W % 5[ 34l The (A) conponent having such a particle size
di stribution can be obtained by conbining at |east two or

Hereafter, modes for carrying out the present

invention will be described.
10 [0025]

The laminate body of the present invention is a
laminate body in which a decorative layer and a base layer
are laminated, wherein the decorative layer contains
colored particles and silica having an average primary

15 particle size of 1 nm to 200 nm, and the colored particles.
are obtained by allowing a metal oxide to adhere to the
surface of inorganic particles.

[0026]

Also, in thé'laminate body of the present invention,

20 it is preferable that .the decorative layer is a monélayer
of a colored layer or a layer obtained by laminating a
transparent layer on a_colored layer; the colored layer
cﬁntains a synthetic resin and the colored pafticles; and
the transparent layer contains a synthetic resin. 1In

25 particular, when the decorative layer is a monolayer of a

10



nore kinds, preferably three or nore kinds, of colored particles having
different average particle sizes. As a 10 preferabl e node, a conbi nation of
colored particles having an average particle size of 53 pin or nore and

| ess than 125 pm and col ored particles having an average particle size of
125 pmor nore and | ess than 500 pm can be raised as an exanple. As a nore
preferabl e node, a conbination of 15 colored particles having an average
particle size of 53 pmor nore and | ess than 125 pm colored particles
-having an average particle size of 125 4mor nore and | ess than 212 gm and
col ored’ pabist&s Napng ian 18verager4Ud iwle sheecolo2d@ pmyer nore and

| ess than 500 pm can be raised as an 20 exanple. Here, the average particle
size of thech®ionpenerheits carvalinle @licidiegabyisiey| ngnaviddnanet sieve
made of netal -as defined in JI'S Z8801-1:2000 and cal cul ating an average
val ue of thevive g adieliebut-ifary hedeofc125i00@35F 1 nm to Jov the present

i nvention, the particle size construction of the (A) conponent such as
descri bed wheyecitariddsriahercenbance: 4 he lagairhebiaipeapsy t yamithtihgal so
advant ageous i n suppressing the tenperature rise, 5 preventing the

det eri of at & otwdrpreneniti ng yeleosWel dongreand alyke , | ike)s pirgkdhaild ke of- the

| am nat e body. This function nechanismis not definite; however, it is

conj ect ur eghdthathd @ 1oAkdcoapenesfdnt i rerselywtaggt egaéeth ighd he col ored

| ayer to provide a node in which the gaps 10 between the (A) conponents

wi th each ethefednfrdeeneasedndresdllddaigparehielbyset éomsisiich as descri bed
below. The function of diffusing and reflecting |ight near the surface of
the col oredynhiaysrid seeihanaadsilidie sgree aaf atbdayatpoimay t he surface of
the 15 colored layer is alleviated, whereby the contam nant substances
consti t utipgrifgeseurzeeoalf 1aaaurall Btd rgn.heat beconme further less likely to

adhere. By heat conductivity of the (A conponent, the heat di ffusion
function ofoddg colored | ayer is enhanced, 20 thereby to suppress a | oca
tenperature rise. [0036] The (B) synthetic resin (hereafter also

referred to as Whdd) teenpesenitjvd MNdke del ahedplayert plraysitaonol e of
i mobi l'i zi ng the above (A) conponent.
contains specific colored particles, the laminate body can
be imparted with design property and infrared ray
reflection prevention property, and further, when the
15 decorative layer contains specific.silica, the laminaté
body. can be imparted with contamination prevention property,
thereby providing a preferable mode.
[0028]
The (A) colored particles (hereafter.also referred to
200 as “(A) compeonent”) in the present invention is obtained by
allowing a (a2) metal oxide (hereafter also referred to as
“(a2) component”) to adhere to the surface of (él)
inorganic particles (hereaftér'also teferrod,to as “(al)
component”). With regard to this (&) oomponent, unlike the

25 case in which a general coloring pigment or the like having

11



25[0037] As the (B) conponent such as this, acrylic resin, silicone resin,
acrylsilicone resin, fluororesin, vinyl acetate resin, acryl.vinyl acetate
resin, vinyl chloride resin, urethane resin, acrylurethane resin, epoxy
resin, 5 alkyd resin, polyvinyl alcohol resin, polyester resin, ethylene
resin, polyvinyl alcohol, cellulose, derivatives thereof, and others can be
rai sed as exanples. As a node of the (B) conponent, water-dispersion type
(synthetic resin enul sion), water-soluble type, nonaqgueous di spersion 10
type, solvent-soluble type, non-solvent type, and others can‘be rai sed as

exanpl es, §ngn$ﬂ?5aeve’@a)§eb?a§9¥c9é Q%l'sqlﬁs%dtyﬂﬁ? glﬁgﬁ(B type, and

ot hers. [0038] The gl ass transition tenperature 0 conponent 15 is

preferably.p60 %%?Bne%@rgrgr§I ré%%?n&gegogé &'ﬂd fror e

preferably - 30 When the transition tenpera ure of the (B)
conponent %§t‘v\é£rm N +SUGRLG Eﬁagﬁl@g sam teaéaleen%@xwm tyofn, be inpart ed.

Al'so, in the present invention, even when a synthétic resin having a 20

conpar at i Vghye oW ¢hass tif ansidd Otheerm?r@BH%&lér?‘t usethsag the (B)

conponent, a sufficient contam nation prevention effect is obtained by a

function ohidheddARSRALENEL &Y esn ﬂﬁ@%uﬂfla%egbesghé r@cnl_sdr_ucpﬂ_a ghperature
is a value obtained by the calculation fornula of Fox. 25[0039 The

ratio of thgeB)y %Q%BOQ%HEri§uE G@H Imp%rﬁ%gsabyhy\@é%tme%l%%@ and 50
parts by weight or |less, preferab 4 parts by weight or nore and 30 parts

by wei ght @sigss, nore preferably 5 parts by weight or nore and | ess than
20 5 parts by weight, and still nore preferably 6 parts by weight or nore
and 19 partgpdy) weight or less, relative to 100 parts by weight of the (A)
conponent as converted in terns of solid conponents. Wth such a ratio, a

desi gn propert yryaeKialg us@pSiedthedrpiariak nguahdt yapfcdienek LQcgonponent
can be inparted, and also the tenperature rise can be effectively

suppr egsedys AlSe 18l Ree bher calnad, havetehagsal Suf fdLi gt mRLEs ayapor
perneation property, the swelling and the Iike of the colored [ayer can be
prevented.thereof is inorganic, so that either of natural products
and artificiél products can be used. Specifically, crushed
products of mica, kaolin, clay, argil, china clay, talc,
. aluminum hydroxide, magnesium hydroxide, calcium carbonate,
15 seashells, barite powder, marble, Mikage granite,
serpentine, granite, fluorite, calcite, feldspar,'silica
stone, silica sand, and the like; crﬁshed products of
pottery and porcelain[ cruéhgd products.of ceramicé, glass
beads, crushed products of glass, metals, and the like can
20 be raised as examples.
[0030]
The (a2) component that is allowed to adhere to the
surface of the above-described (al) component colors ﬁhé
surface of the (al) component. As the (a2) componént, for

25 example, a metal oxide containing at least one kind of a



[0040] 15AIso, the (B) synthetic resin (hereafter also referred to as (B)
conponent) in the colored |layer plays a role of immobilizing the above (A)
conponent. In particular, in the present invention, it is preferable to use
a synthetic resin enul sion as the (B) conmponent. The (B) conponent 20 such
as this can be obtained, for exanple, by copol ynerizing various

‘pol yneri zabl e nmononers. As the pol yneri zabl e nononmer conponents
constituting the (B) conponent, (nmeth)acrylic acid esters such as nethyl
(meth)acrylate, ethyl (meth)acrylate, isopropyl 25(neth)acryl ate, n-butyl
(met h) acryhatel &seditylseled®ih) aebyl atgnsitip metaet b) agext at &:cH soanyl
(meth)acryl ate, n-hexyl (neth)acrylate, 2-ethylhexyl (neth)acrylate, octyl
-(met h) acrykat ecaflecy, (Helhliagl yvahedidedemmonimmt hraggyxhate, pedmadecyl
(meth)acrylate, 5 cyclohexyl (neth)acrylate, phenyl (neth)acrylate, and
benzyl (nmetbpactylatdielGanRaxybpson} ab itk IMORBERcaHShs@sShags Yyl ic acid,
met hacrylic acid, crotonic acid, maleic acid or nonoal kyl ~ester thereof,

i taconi ¢ agbdm®m/Monealdodyresher ntbeyeoim, and faHmnLhG A6h0e QhedrNOal Kyl
ester thereof; 10 am no-containing nononers such as N-net hyl am noet hyl

(et h) agr ykatgenth ridy laanigsoat hyl a € ieid) acinyleat, e padi setdy) adddoet hyl vi nyl
ether, N-(2- dinethylam noethyl)acrylam de, and N-(2-

di et hyl anineeily) )drtzhaekpbamtdeox Py | s Rerdias ad tEDNOREBAESs 1SS eh as

vi nyl pyri di ne; hydroxyl -contai ni ng nononers such as 2-hydroxyet hyl

(et h) acryhate. ang hydr exypsomd oirt, hhaebypat ete Vbyde @St @r- based
nmononmers such as vinyl acetate and vinyl propionate; nitrile-containing
nmonomer s sledsasome ryingnisel et ecantr setdtacratoari nethe; ool @s@tdred 2@ nononers
such as styrene, 2-nethylstyrene, vinyltoluene, tbutylstyrene,

chl or ost yr eggs t Vo lidmics olfe oxViays appidinl rang, ogldedi ¥ nydhenzene,

am de- cont ai ni ng nononers such as acryl am de, nethacrylam de, nmaleic acid
ami de, iNme& bys 0l {det, hraekry hamnj dei r esidh i, acanheneasky| aghtBaorBpOXYd 25
cont ai ni ng nonoMers such as glycidyl (nmeth)acrylate, diglycidyl

(et h) acrytat g, ostidbsaldryb1ghyci syt tietedal cachony! megmd i, ,ng mononers such
as acrolein, diacetone(neth)acrylam de, vinyl nethyl ketone, vinyl ethyl
ket one, andaviényh, Bitirwhtkehpngnd abdwoxysi ladd ceptkghni 005 JAN@®Ihs such as
vi nyl tri met hoxysil ane, vinyltriethoxysilane,

y( et h) acry aqydmty pmepphbEp Bt hoXyEl NG ai¥ed as an example.

(met h) acryl oyl oxypropyl tri et hoxysil ane, and

y(met h).acr ybozd pxypr opyl net hyl di met hoxysi | ane; hal ogenated 10

vi nyl i dene- based nonomers such as vinylidene chloride and vinylidene
fluoride; and, hesicdesihhggech@tdd®Nea2) component, the (A)

component can maintain the color tone excellent in
aesthetics for a long period of fime and can exhibit an_
excellent infrared ray reflection function.
[0032]

20 "It is sufficient that, in the (&) component of the
present invention, the above (a2) component is allowed to

'~ adhere to the surface ofithe above (al) component. At this

time, it may be either one such that the above (él)
component and the above (a2) component adhere to each other

25 directly or one such that the above (al) component and the
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propyl ene, isoprene, butadiene, vinylpyrrolidone, vinyl chloride, vinyl

et her, vinyl ketone, vinylam de, chloroprene, and others can be raised as
exanmpl es. These 15 can be used as one kind or as two or nore kinds. Anong
t hese, when an al koxysilyl-containing nononmer is contained as the :
pol ynmeri zabl e nononer, an inprovenent in the physical property of the
coating filmcan be achieved by nutual action with a | ater-nentioned (D)
conmponent (silica 20 having an average primary particle size of 1 to 200
nm. [0041] The mninumfilmform ng tenperature of the (B) conponent can

be suitably,sel, (&Nd JRRHEAPELALYEE 45 cach JYRECRELY. l ess,
preferably 50C ovﬁ?ess, gnd further 25 5?g%efgb%§ g%%;%?gﬁg%%: When t he

mi ni mum fi Lgkbordiing aberpergiiie YorBRechB) gg@ggﬁmeﬁ W,ERi gssuch a

range, anti-contam nation property can be exhi e ensuring the

physi cal ppeperty, afhdhengeat Lpg J)'f(liyami%lcﬂ?)o%aﬂﬁ!&Lé&ﬂﬁ&éq{Eg Jeaperty.
5[ 0042] A net hod of producing the (B) conponent is not particularly

limted, apgy $ONRXAMDLE o2 SYAINELT Gnl 88E N B SI Oy @MY bS1 08y
pol ynmeri zati on, soap-free ‘enul sion polynerization, dispersion

pol ymeryg zat j, 9fyarf €861 8lk-SLoA 100 POY YRS i2akieB, ki £8d HiSRELS ¢Rom
pol yneri zation, seed enul sion polynerization, seed dispersion

pol ymeri zati Dizatad .0thehamCan1 e gdaniede, [ QQ43bcHbes aker age particle size
of the (B) conponent is 15 typically about 0.05 to 0.3 gm The solid

conponent patid-dyiet.he total anount of the (B) conponent is not
[0033]
It is preferable that the (A) component-contains
10 ~colored particles having an average particle size of 22 to
600 pm. In particular, in the present invention, it is
preferable thaf the (A) component contains 10 wt$ or more
of colored particles (Al) having an average particle size
of 22 pm or more and less than 150 pm. The ratioc of the
15 above colored particles (Al) in the (A) component is more
preferably 10 to 80 wt%, still more preferably 20 to 70 wt%,
and most preferably 30 to éO wt%.
Also, it 1s preferable that the (A) component contains
10 to 45 wt% of colored particles (A2) having an average
20 particle size of 150 pm or more and less than 212 pm. The
ratio of the above colored particles (A2) in the.(A)
component 1s more preferablyIIS to 40 wt% and still more
preferably 20 to 35 wt%. |
Further, it is preferable that the (A) component

25 contains 10 to 45 wt% of colored particles (A3) having an
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particularly limted, and the ratio is typically about 10 to 60 wt % [0044]
20l h the present invention, when the (B) conponent is a synthetic resin
enul sion, a cross-linking reaction type synthetic resin emulsion, a
core-shell type synthetic resin enulsion, and the |ike can be used as well.
Al so, two or nore kinds of synthetic resin emulsions can be used in 25
conbi nation. Among these, as the cross-linking reaction in the
cross-linking reaction type synthetic resin enul sion, conbinations of

car boxyl and netal ion, carboxyl and carbodiim de, carboxyl and epoxy,

car boxyl ang. 'é; idine, 1%ars99éy£fﬁ§%%§%%! ggge bydr oxyl and, Ls%%cyanate,

carbonyl 5 an razi de, epoxy a azi epoxy and am nho,

hydr o yzablep, Sirhii g2 L No£aCl ONel BRG:LACLEKELAN B9 alSeq as

exanpl es. ‘As’ a suitable craoss-11nking reaction anong “ ese, conbi nat i ons of

‘car boxy! a_@@ Qw&?b,ne%%rQ@XMBrénﬁr@f@a@ﬂynQ,5 ¢ar benyl s angdy hydrazi de, epoxy
ide, 1 I

and hydraz hydrol yzable silyls wth each other, and the |ike can be

rai sed as FXA Y RFe rb8945b0 to 35AKS0, it is preferable that the (B)
conponent is one capablé of reacting with the |ater-described (D) conponent

~15(silica pgydng an average primary particle size of 1 to 200 nm. The (B)
conponent 1s preferably, for exanple, a synthetic resin having a functional

group of hydroxyle (Rydeehyzabhe $ddiHg s@knt Bephikec(prefLrably hydrol yzabl e
silyl) that can react with a silanol ‘group that is present 20 in the (D)

conmponent .qidt Pkl ol 8hn WRESHEE{R) HOBRAREAEnESa BHUIELIL kesin _
emul sion, the (D) conponent is preferably a water-dispersible silica having

an aver agangyd mmsﬁab&b@éeaﬁigecr&feel dromdP8 Kk AlsByo£helifzaly bond of  the
(B) conponent and the (D) conponent, the anti’- 25 contam nation property

can be exhidiied ewhihheiggsurEngrddie avRhvskcphrpiopersy.Lf tRe goating film
such as the anti-cracking property. '
10 preferable mode, a combination of colored particles having
an average particié size of 53 um Qr more and less than 125
um and colored parficles having an average particle size of
125 ym or more and less than 500 um can be raised as an
example. As a more preferable mode, a combination of
15 colored particles having an average particle size of 53 um
or more and less than 125 um, colored particles having an
average particle size of 125 um or more and less than 212
pum, and colored particles having an average particle size
of 212 pm or more and less thén 500 pm can be raised as an
20 example. - Here, the average particle size of the (A)
component is a value obtained by sieving with a net sieve
made of metal as defined in JIS 28801-1:2000 and
calculating an average value of the weight distribution
thereof. |

25 [0035]
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[ 0046] The (D) conmponent in the present invention is a silica 5 having an
average primary particle size of 1 to 200 nmand is preferably a

wat er -di spersible silica. The particles constituting the (D) conponent have
a high hardness because of containing silica as a major conponent, and are
conpound having a silanol group on the surface of the particles. 10 The (D)
conponent such as this contributes greatly to the effect of inproving the
anti-contam nation property. [0047] The average prinmary particle size of
the (D) conponent is typically 1 to 200 nm preferably 3 to 100 nm nore 15

preferably 5 to6Qna ré@gn\@tiﬂx}eﬁ@r&l,p':t%fee?&b;iﬁ{cf@ 0,40 Nm as a primary
particle size. \Wen the average primary particle size is too large, there

is a fear ofnHirddgoadwer sge fif“%dhﬁ&ﬁehﬁesgeheésQﬂﬂ%ﬁh&ﬁﬁﬁa%%v%he forned
,coating film Wwen the average primary particle size is 20 too smal

there is aJfeafthat @nﬁgﬁééC&ﬁ@taeejtfh%%cﬁ?yopgft &,pbtial nad i n the
anti-contam nation property. In the present invention, it is also possible

to use twoyffadMRokisnds Qunﬁfééé‘:&g}"'ac\ﬂengeﬂ%)g:%@fg AMEr age primary
particle sizes. re, the particle size of (D) conponent is a 25 val ue

measur ed tb’ré%t'ﬂngjmthécéi\ﬁ@fiJhgaﬂﬁ%;nhq%revéﬁgﬂ& the swell@ngHagl the (D)
conponent is typically pHS5 or nore and 12 or |less, preferably 6 or nore

and 10 or diess,ik@nd enaecpé ef eraljy t@eo'laﬂ@ﬁgtél%c%/ orrhess. The (D)
conponent 5 adjusted to have such a pH value can exhibit a hydrophilic

property by rrRURGABECERhASR! 1 GTRUPSBANt RE ; PREGdd € sWr fiace thereof,
thereby greatly contributing to i nprovenent of the anti-contam nation

property. dd04A%-uk@Ehentd) O Mmonetinpsrentass tddiss£30 e rRyaduged, for
exanpl e, by using sodiumsilicate, |ithiumsilicate, potassiumsilicate, or

a silicat eefeompeavRddasager avh PSR o ABBRYIA h@sesh R glabkscat e compound
may be, for exanple, tetranethoxysil ane, tetraethoxy5|lane tetra-n- 15

propoxysi lisedhnethal $APr ORItStaNG: thebhan No b 0X%S l@R@eased,
t etrai sgbut oxysi |l ane, tetra-sec-butoxysilane, tetra- tbutoxyS|Iane

t et r aphenaessillang, iar thderbndk@omdr sactondensadeifq thase. Besides these,
al koxysi | ane conpounds ot her than the above silicate conpounds, al cohols,

glycol's, 20 glyceheethgesiod |dordinreualeghohs. rsilana eoupghagnagent s,
polyoxyalkylene cont ai ni ng conpounds, and the |ike can be used in

conbi nat i ahe Alrirhect bperid dyﬂyyé@tuageralgaé@ﬂaﬁaédpr the |like can be used
as well. Also, during the production process or after the- productlon t he
met al s * The degree of undulation on the surface of the
15 colored layer 1s alleviated, whereby the contaminant
substances constituting the source of accumulating heat
becoﬁe further less likely to adhere.
* By heat conductivity of the (A) component, the heat
diffusion func;ion of the colored layer is enhanced,
20 thereby to suppress a local temperature rise.
[0036]
The (B) synthetié resin (hereafter also referred to as
™ (B) component”) in the colored layer plays a role of
immobilizing the above (A) component.

25 [0037]
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25 contained in the catalyst or the |like can be renoved by an ion-exchange
process or the like. [0050] As a nmedium of the (D) conbonent, water and/or
a wat er-sol ubl e solvent can be used. As the water-soluble 5 solvent,

al cohol s, glycols, glycol ethers, and the |like can be raised as exanpl es.
In the present invention, in particular, it is desirable that the nediumis
made only of water. By using the (D) conponent such as this, the covering
material can be nmade to contain a low volatile 10 organic sol vent (| ow
VOC). Al so, generation of aggregate when it is mxed with the.(B) conponent

(preferably a synthe! i (®)r eshposabt St@Mm aﬂsartlﬁ%,Slél@@F&i'éeQes{IQ,051] -
The solid conponent of the (D) conponent is typically 15 5 to 60 wt %

preferabl ysi0i ésnSrasit, avdynpie: poed eradily, 5 ubeod@shYvMhen the solid
conponent of the (D) conponent is within such a range, the stability of the

(D) conpongsétitseldsiand abuyt heinyheasdabid idesiwhenihbe ¢B)ocnmonent
(preferably a synthetic resin enulsion) and the 20 (D) conponent are m xed,

~can be ensuseth, \WientHhe sekifl, CosPPneitand eeshal gepbRy cesdant, there.is
a fear that the (D) conmponent itself may be destabilized or the covering

materi a naykpe mesmgbipbizetdnywhes) sdxed Midik,t be1(Bytepnponant . Wien the
solid conponent is too small 1in 25 content, a [arge anmount of the (D)
conmponent &tsildie Meosad, pblovdeyl tL ediai, n e1sufibke] eadr aptd ie@nt ani nati on
property, so that it is not so practical. [0052] The mxing ratio of the
(A) conponedrestd tahe EBhers can ‘be raised as examples. As a mode
of the (B) component, water-dispersion type (synthetic
resin emulsion), water-soluble type, nonaqueous dispersion
10 type, solvent-soluble type, non-solvent type, and others
can be raised as'examples,,and these may be any of one-
' liquid type,'two—liquid ;ype, and others.
[0038].
The glass transition temperature of the (B) component
15 . is preferably -60°C to 60°C, more preferably -40°C to 30°C,
and still more preferably -30°C to 20°C. When the glass
transition temperature of the (B) component is within such
a range, a suitable flexibility can be imparted. Alsoc, in
tﬁe present invention, even when a synthetic resin having a
20 comparatively low glass transition temperature is used as
the (B) component; a sufficient contamination prevention
effect is obtained by a function of the transparent layer.
Here, the glass transition'temperature is a value obtained

by the calculation formula of Fox.

25 - [0039]
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5 conpoment is preferably such that the ratio of the (B) conponent is
typically 3 parts by weight or nore and 50 parts by weight or less, nore
preferably 4 parts by weight or nore and 30 parts by weight or less, stil
nmore preferably 5 parts by weight or nore and |l ess than 20 parts 10 by
wei ght, and nost preferably 6 parts by weight or nore and 19 parts by
wei ght or less, relative to 100 parts by weight of the (A) conponent as
converted in terns of solid conponents. Also, the mxing ratio of the (A
conponent and the (D) conponent is such that the ratio of the (D) 15

t is typl l.y 0..Q0 b i ght ts. b i ght
or Tass prof ot by D461 “Bab ooy he SR inkPe HRG0 pat (B By &) oht  or
I , | a i ight,of t.he (A t ted i
Lormt of oI companen eyt nEEhER o maitRy Phi oo RS0 froperty

ki g Us ol 1, ehkab-ouall iy ot e () ComBonent,L s Lparted. anc

al so the tenperature risecan el'y “suppr es 0°’si nce the

col ored | %E{%ﬁ%%ﬁé%gyeg: gggtg\%n)grwevi Qr ogelre“réf?g;%‘?% rosoecﬁlta%, 26wel i ng of

t he col or e cam be event In the

col or ed: | ayeres d( G bihat agtablli peto hereatier ol sa.refeifed to as (O

conponent)” can be used in additron to ove C s YWhen t he

cotored | ayeiqifoniagsel BEa (6 SOMPORRNL, UG a8 {hle, AangxgelLent S cl ose

adhesi on property to a | ater-descri trarnsparen yer Ean 'be fai nt ai ned

for a lOngl&?ﬁk&%So%g;%gsghrg§§2?¥ﬁggg ?%%S?%§8{ jbhe present ipvention can

be sufficiently exhi conponent suich'ds this, a

hi nder ed awi.ne- i ilizer.can. ' as an_exanpl e.
B vl e L R

bi s(1,2, 2;%&5&%@ ﬁgﬁﬁﬂﬁlﬁggpéf’e‘fﬂed#ﬁt)e§gggc §1i\?\}l§c§f1'the (R)

octoxy-2,2,6,6-tétranet hyl-4-pi beri acat’e,
Ei s(1.%2.%&% -Ot?l%%ttaggﬁh%{é'-#n}pélp@éd,d%ln)d %1@?’ éfégl E%ﬁ&e%a%%_ré_ rise
ydroxybenzyI)-2-n-butyl mal onate, 'tetrakis(2,2;6,b-

' can be effectively suppressed. BAlso, since the colored
layer has a sufficient water vapor permeation property, the
sﬁeliing and the like of the colored layer can be prevented.
[0040]

- 15 - Also, the (B) synthetic resin (hereafter also referred
to as (B) component} in the cplored layer plays a role of
immobilizing the above (A) component. In particular, in
the present invention, it is preferable to use a synthetic
resin emulsion as the (B) component. The (B) component

20 such as this.can be obtained, for example, by
copolymerizing various polymerizable monomers. As the
pelymerizable monomer components constituting the (B)
cbmponent( (meth)acrylic acid esters such as methyl
(meth)aciylate, ethyl (meth)aérylate, isopropyl

25 (meth)acrylate, n-butyl (meth)acrylate, isobutyl
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tetramet hyl-4-piperidyl)-1, 2,3, 4-but anet et racar boxyl at e,

tetrakis(1, 2,2, 6, 6-pentanet hyl-4-piperidyl)-1, 2,3, 4-

but anet et racar boxyl ate, and others can be raised as 20 exanpl es. [0055]

The ratio of the (C) conponent is preferably 0.01 to 10 parts by weight,
nore preferably 0.05 to 5 parts by weight, nore preferably 0.1 to 3 parts
by weight, relative 25 to 100 parts by weight of the (A) conponent. [0056]
Further, in the colored | ayer, glass powder of less than 1 pmcan al so be
used, in addition to the above conponents, to such a degree that the effect

of the preggitn)dAMentd, on-hiyNotndet)erdranated. i¥bamyt he col ored |ayer
contains gl ass powde f less than 1 pm such as this, the tenperature rise

during thesol@raddyahitd,r hadbali omaal) feyvieke, ebfeehymedyyisuppr essed.
[ 0057] 10For the purpose of inproving the design property and the |ike, the

col ored | aygsri0fadie aReeSeBt yi NYROH Rk GAR teoNHakh1 v ahd s agliered or
colorless particles other than the above conponents, As such particles, a

col oring phgentl, @edn) kel age pi ghRtecyd flhdeneseeptagd gment, an 15
extender, an aggregate, and others can be raised as exanples. Also, the

col or eds | aygs1 Gk Q0NN ) aEHET a CONMERLLS (metaceordres Wirddh the needs as
|l ong as the effects of the present invention are not considerably

deterioratigshzAS @lch)ace9NROBLNEa rifbllasionehl 8l ng atorkbhedil iszlcgaksagent, an
anti bacterial agent, a eodorant, an adsorber, a flanme retardant, a fi ber,

an ul travi g} abseiker me@hhbgli Staallid,i zebroalcanti @Xindantic aceat al yst,
and others can be raised as exanples. [0058] 25The col ored | ayer of the

present i nyenidriyaipal esabkythéaso Mtecescepaeidnstlimiriail kshape deri vi ng
fromthe above ‘
~ester thereof, and fumaric acid or monoalkyl ester thereof;
10 amino-containing monomers such as N-methylaminoethyl ~
(meth)acrylate, diméthylaminoethyl (meth)acrylate,
dimethylaminoethyl vinyl ether, N-(2-
dimethylaminoethyl)acrylamide, and N—(Z;.
dimethylaminoethyl)methacrylamide; pyridine-based monomers
15 such as vinylpyridine; hydroxyl-containing monomers such as
2-hydroxyethyl (meth)acrylate and hydroxypropyl
(meth)acrylate; vinyl este;—based monomers such as vinyl
acetate and vinyl propionate; nitrile-containing monomers -
such as acrylonitrile and methacrylonitrile; aromatic
20 monomers such as styrene, 2-methylstyrene, vinyltoluene, t-
butylstyrene,'chloroétyreﬁe, vinylanisole, vinylnaphthalene,
and divinylbenzene; amide—containing monomers such as
acrylamide, méthacrYlémidé,igéleic acid amide, N-
metﬁylol(meth}acrylamide, and diacetoneacrylamide;:epoxyF

25 containing monomers such as glycidyl (meth)acrylate,
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(A) conponent on the surface thereof. This m croscopic undul ation is caused
by the average particle size or degree of aggregation of the (A) conponent

and preferably has a 5 height difference of 1.5 mmor |less (nore preferably
0.005 mMmor nore and 1.2 nmor less, still nore preferably 0.01 mmor nore

and 1 mmor |ess, and nost preferably 0.02 nmor nore and 0.8 mmor |ess).

[ 0059] 10As the colored | ayer of the present invention, one further having

‘a macroscopi ¢ undul ation pattern in addition to the above-descri bed

m croscopi ¢ undul ati on can be used. In the present invention, a

particul arfy ﬂg¥ﬂﬂh@%ﬁ%¥% yak gggtés éggaglqggtp@§gl&£%aﬁﬁlored | ayer is in

such a node. The macroscopi ¢ undul at1on §7d sense of

thr ee- di Tepsi 00 ARRRALANGE hOnIhELAICdS 8ueh oI S macT 0Scopi ¢

undul ati.on pattern i1s large an t hovE deser ed’nlcroscoplc

unaul at ! onaand Ried GIEAR) Lhagafs hel @ REREGRCEelnd, LN MRS A0 10 M

(nore 20 pr or € and. | ess Fati on

pat tern hayifihSuchA el o0y ference aa@ogpéfgglpfaitaﬂl%&l 'n, aripple

pattern, a stucco patter att one mat eri aI pattern,

a rock Surfaespal Lech o3 589851 0. ML Ra8 bl own-of f pattern, a moon 25
surface pattern, a conb-swept pattern, a wormeaten pattern, and others

can be raigsgg,as. The thickness of the colored |ayer
may be suitably §§%%$% gg%%%%ance with the object, and the thickness is 5
preferably 0.5 r o 8 mMm Such a range is
advantageous |r:%54yg0% fgggh ?gaxﬁ%%u1atlon pattern (macroscopic

updul o Fongatt e wzzﬁg el s b "8, some o
body of th@mﬂﬁﬁ%ﬁﬁ&lb?ygg§ﬁfgbyf%ethyldlmethoxys1lane, halogenated
10 vinylidene—based monomers such as vinylidene chloride and
vinylidene fluoride; and, besides these, eth&lene,
propylene, isoprene, butadiene, vinylpyrrolidone, vinyl
rchloride, vinyl ether, vinyl ketone, vinylamide,
chloroprene, and others can be raised as examples. These
15 can be used as one kind or as two or more kinds. Among
these, when an alkoxysilyl-containing monomer is contained
as the polymerizable monomer, an improvement in the
physical property of the coating film can ba achlnvnd by
mutual action with a later-mentioned (D) component (silica.
20 having an average primary particle size of 1 to 200 nm).
[0041] |
The minimum film-forming temperature of the (B)
componént can be suitably sef, and the'temperature is
typically 80°C or less, preferably 50°C or less, and further

25  preferably 30°C or less. When the minimum film-forming
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transparent |ayer may be provided on the uppernost surface. The transparent
| ayer is such that (E) silica having an average primary particle size of 1
to 200 nm (hereafter 15 also referred to as "(E) conponent™) is inmobilized
by a (F) synthetic resin (hereafter also referred to as "(F) conponent").
[0062] Wth respect to the (E) conponent in the transparent 20 | ayer, the
har dness of the particles thenselves is high, and also the particle surface
- has a lot of silanol groups, whereby an excellent contam nation prevention
effect is exhibited. [0063] 25The average primary particle size of the (E).

conponent  tefpb¥RE&Ad 105 krle0 (BY0 BRpoRESE ef AR} nt Quél0anfangnd nore.
preferably 5 ?o 60 nm Wthin this range, a plurality of silita.having

di fferent aweragenPiimloiRAbbebersi 285 wanbapised |0 conbinatign. Wen
the average primary particle 5 size of the (E) conponent is |larger than 200

nm the spegifigysifacgrpeeayWokl the soBldgy riandstiBg skl apel- groups al so
decrease in anpunt, so that t%e contam nation prevention property wll be

insufficieggacy%§% ghspauerage primary particle size of the (E) conponent
is smaller than 10 1 nm the silica itself is destabilized, so that it is
not pragtigabgsotHere, the average primary particle size as referred to
herein is a value neasured by the light scattering nethod. [0064] 15The (E)

conmponent such Aspddlicy io¥ prehgkakyyrwer iveddemest! 6ansol , and further
nore preferably derived fromwater-dispersible silica sol having a pH val ue

of 5 of nopgrenculsrgy 1ieSsctpr 8hey abby Li:bip1Mre apdeddr ot toss, and nore
preferably 6 or nore and 9 or |ess). 20[006&1 The wat er-di spersible

silica sol cguchHi@s, (M8 sGAR BE1PHOAULSH orf 0ls R%AFREE, eRY1 $56 g sodi um

silicate, lithiumsilicate, potassiumsilicate, or a silicate conpound as a

raw.mat eri gbi vk RS € dibPersi bh GRS BreNRRRALNNBYB€, emulsion

10 polymerization, feed dispersion polymerization, seed
eﬁulsion polymerization, seed dispersion polymerization,
and others can be adopted.

(0043}
The average particle size of the (B) component is

15 typically about 0.05 to 0.3 pum. The solid component ratio
in the total amount of the (B) component is not
particularly limited, and the ratio is typically about.lO.
to 60 wtk. |
[0044]

20 In the present inventioﬁ, when the (B) component is a
synthetic resin emulsion, a cross-linking reaction type
synthetic resin emulsion, a core-shell type synthetic resin
emulsion, and the iike can be used as well. Also, two or
more kinds of synthetic resin emﬁlsioﬁs can be used in

25 combination. Among these, as the cross-linking reaction in
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25 for . exanple, tetranethoxysilane, tetraethoxysilane, tetra-

n- pt opoxysi | ane, tetraisopropoxysilane, tetra-nbutoxysilane,

t et rai sobut oxysi |l ane, tetra-sec-butoxysilane, tetra-t-butoxysilane,
tetraphenoxysilane, or the like, or a condensate of these. Besides these,
al koxysi | ane conpounds 5 other than the above silicate conpounds, alcohols,
glycols, glycol ethers, fluorine alcohols, silane coupling agents, :

- pol yoxyal kyl ene- cont ai ni ng conpounds, and the |like can be used in

conbi nati on. [0066] 10As the (F) conponent imuobilizing the above (E)

conponent , ¢ Ard Bus - ﬁ@ﬁkﬂﬁgceﬂaaﬁaﬁs%@pesg%tﬁa%'lyesﬁh%iﬁééwh' ar to the

above (B) conponent can be ralsed as exanpl es one or two or nore

Kinds of t qf%&ohs efeg? T EMnBNGN ant ML 2rd i Rr %{ngr ably a

wat er - sol ubl e resin an wat er - di spersi bl e resi'n 067] The

ratio of téserb(olé)llﬁeaeoneﬁbagiyamac%wy £9rBOL, Pal s a%r\ﬂeag@t |
preferably 10 to 100 parts by weight, nore preferably 20 to 80 parts by

wei ght, reéaqtao&gvlt gnéogxg%pﬂésh@ w&gghgn&f fey s0ldd cagpepent o of the

(E) conponent th such a rati'o, [ ose adhesli on property to the

col ored | aypf n AFargxgsél efbo ANty %'%E'a%h@@t £ont A At prevention effect
i s obtained. so, this is advant ageous in suppressing the tenperature

rise. Moregygl)ysHsheap; 2p1 £ff8G61 éa%heéhhgktegnécghe-Q1k%n9aﬁe5é0d of tinme.
- Also, the "watef vapor perneation property of the colored |ayer is not

i nhibitedr8aekhat Liahsiagdvantageous. A 80 dpRraverihhg-syelddng and the
like. It seens that, by the heat diffusion function baSed on the heat

conduct i ORIy gpeﬁgyeofc&ngﬂea&l%)nscg@fpea%éxyi%@a dpIRer akubsxyise is also
suppr essed. Further, in the transparent Iayer gl ass powder of

| ess than a]fxdg%kQQBlﬁﬂ)éP beryised. Jhd agdbiiofe 3ds, akaVEydrazide,

10 hYdrolyzable silyls with each other, and the like can be
'~ raised as examples.
[0045]
Also, ;t is prefetable that the (B) component is one
capablé of reacting with the later-described (D) component
15 (silica having an average primary particle size of 1 to 200
nm). The (B) component is preferably, for example, a
synthetic_resin having a functional group of hydroxyl,
hydfolyzabie silyl,.or the like (preferably hydrolyzable
silyl) that can react with a silanol group that is present
200 in the (D) component. In particular, when thé_(B)
component is a synﬁhetic'resin emulsion, the (D) component
‘is preferably a water-dispersible silica having ah average
: primary particle size of 1 to 200 nm. By chemical bond of
the (B) component and the (D) component, the anti-

25 contamination property can be exhibited while ensuring the
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10 conponents, to such a degree that the effect of the present invention is
not " deteriorated. When the transparent |ayer contains glass powder of |ess
than 1 gmsuch as this, the tenperature rise during the solar |ight
irradiation can be nore effectively suppressed. 15[0069] In addition to the
(E) conmponent and the (F) conponentdescri bed above, the transparent |ayer
of the present invention can contain other conponents in accordance wth
the needs to such a degree that the effect of the present 20 invention is
not deteriorated. As such a conponent, a plasticizer, an antial gal agent,

an anti bacpeykataagertpea yeFdenantoa Bin@dsoIbeuchd skl ane sgtardant, a
fiber, an ultraviolet absorber a light stabilizer, an antioxi dant,

catal yst, arghkih&rprgpd a fluorescent pignment, and 25 others can be
rai sed as exanpl es. [007 ] ' It is sufficient that.the transparent
l.ayer is inoaappde of covering the whole surface of the colored |ayer. The
wei ght of the transparent layer per unit area is 5 preferably 0.1 to 50

g/ n2, more prefenably) Gddonedl 9hNMhe asr&merit®@nkRohes 88504 sadd d
conponents. The transparent |ayer such as this can cover the whole of the

col or eds | ayetihchndivgrddee psunbagepoftidk Widikalbrcol esedopadih igles, the
proximty of the colored particles, the gaps between the 10 col ored

particles, iangrotdedsly i bl cuppespPasio 0 dihe el ored damers1€s0071]
In the present invention, the transparent |ayer can be in a node of being

di spr Oportb@ﬂgtﬂutm@m (Dh thepddentaessed pabh Bhr8ASs HELQSGRPI C
undul ati on shape. Wth such a node, the effects of preventlng t he

cont am nat b@nNcostdiassidig itheat eanes pd tir@mdasRntandnéhgréd | kengamde
further enhanced w thout inhibiting the aesthetics of the colored |ayer.

Moreover, hheigdfecdsiaan becexhbhitied Sorfa2Q arl eng pertpehf. time. The
functional nechanismthereof is not definite; however, it is inferred that

the fohé owrng poj dengrRenitn¥akbkeds this contHi®udBdubationy oib tee surface of
the colored |ayer is alleviated, so that the adhesion of contam nant 25
SUbStanCeSeﬂﬂQCﬁfo|ﬂﬂ§id¢in§U§Hée§§ﬁiLcontamination property:
[0047] | |
The average primary particle size of the (D) coﬁponent
| is typically 1 to 200 nm, preferably 3 to 100 nm, more
15 preferably 5 to 60 nm, and still more preferably 20 to 40
nm, as a primary particle size. When the average primary
pérticle size is too large, there is a fear of giving
adverse effects on.the outer appearancé of the.formed
coating film. When the_average primary particle size is
20 too small, there is a fear that a sufficieﬁt effect may not
be 6btained in the anti-contamination property. In the
present inﬁention, it is.also possible to use two or more
kiﬁds of silica having different average primary particle
sizes. Here, the particle size of the (D) component is a

25 value measured by the light scattering method.
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The interface between the colored particles and the synthetic resin on the
surface of the colored layer is reinforced. |In the recessed part, the film
thickness is large, 5 making it less liable to receive the influence of
corrosion and the like. [0072] (Base layer) In the present invention, a
base | ayer can be 10 |l am nated, for exanple, in the inside or on the back
surface of the colored |layer,as long as the effects of the present
invention are not inhibited. The material used in the base |ayer preferably
has a flexibility, water vapor perneation property, and the like. As such a
materi al , i 'grous material s such as woven cl oth, non-woven cloth, nesh,
~.and cloth can E rai sed as exanples. Specifically, as the fibrous material,

b h t hi.ck )»f .0.05 to 1.5
(more pref or abl 0 T e 19 1A ana BEI T o &1 G araEry B2 P52 S‘J‘Fl 2
/ f bly.10 to, 250 g/ d st
ﬁgrga;:nggg hizf% %' QQFQ fab£ t%e%ﬁ)%é%gan é OFSF%%% ; qﬁx?ﬂplés!
h f bl
treatment GFR éﬁe‘;#’%rcae@? g2 BOrE Sohiai e s -%@%J&%&%@&ﬁék wher eby
25 the ;Ie ﬁ?ﬁgléé' @c@@)a&% fsldthg ﬂl@glﬁJve%anB)éxﬂibggegg%}adg? ltl%.hous

mat eri al , e anti-crac ["am na e |like can

ve enhanced. ALsa, e, amnet i bog can,he L2y auppoC ne

| am nat e bod | emented for cons ng an out er sur ace 5 and
the like. thereof, thereby greatly contributing to improvement of the

anti-contamination property.
[0049] |

10 The (D) component such as this can be produced, for
example, by using sodium silicate, litﬁium Silicate,

- potassium silicate, or a silicaté compound as a raw
material. .Among these, the silicate compound may be,.for
example, tetramethbxysilane, tetraethoxysilane, tetra-n-

15 propoxysilane, tetraisopropoxysilane, tetra-n-butoxysilane,
tetraisobutoxysilane, tetra—sec—butoxysilane, tetra-t-
butoxysilane( tetraphenoxysilane, or the like, or a
condensate of these. Besides these( alkoxysilane compounds
other than the above silicate compounds, alcohols, glycols,

20 glycol ethers, fluorine alcohols,.silane coupling agents,
éolyoxYalkylene—containing compounds, énd the like can be’
used in combination. At the time of pioduction, a catalyst
or the like éan‘be used as well. Also, during the
production process or after the production, the metals

25 contained in the catalyst or the like can be removed by an
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[0073] (Method of producing the | am nate body) In the present

i nvéntion, the production nethod thereof is not particularly limted as

| ong as the 10 aforenentioned transparent |ayer is |am nated on the

af orenenti oned col ored | ayer; however, it is preferable to adopt a nethod
of formng a transparent |ayer on a colored |ayer after the colored |ayer
is formed, in particular, as the following (1) or (2). By this nethod, the
transparent 15 | ayer covers the whole surface of the colored | ayer, and

al so a node of being disproportionately present in the recessed part of the
m croscopi gopnshdaiiqan psbapesi srMre eagdly obtained, so that it is
suitable also in-view of exhibiting the effect of the present invention.
Here, in 2Qpghe following (2), a lam nate body is obtained in which a
colored layer and a transparent |ayer are successively |lamnated on a base

layer. [0074] as a mediumAb$0thkN (bNEchfRsRt: i pKeati 9hq,/dhe, production
nmethod 25 is not particularly limted as | ong as the aforenenti oned

col ored | aygfei-SsdiampiRakedventt hen aboresmnt i anedhbase dayeupaad the
met hods of the following (3) and (4) and the |ike can be raised as

exanpl es, asthvdrt panttotulal, gayespducdiwiv meichedsof sh@rmmaa tihke el ored
| ayer on the base |ayer such 5 as in the following (4) is preferable. By

this nethoge tdiesashelsee@bmbhesupper st psusbace: Ofedtiercoligred | ayer is
covered with a thin filmcontaining the (B) conponent and the (D)

conmponent , paigh ddlarg easyst @eobtable aaHmde Henmabhi G t Henddd norfiiyl Bl S
di sproportionately present in the recessed 10 part of the m croscopic

undul at i onygthéxpe, B§ousied tre | @)SWdmbhenal sech nmyi®vw0f taxhi biting the
effect of the present invention. [0075] (1) A nethod of applying a

conposi ti afoteingy aakeredl 18ah ayermL@Nttd) RicRgal A) a CobWrash f2antd cl es and (B)
synthetic resin on a rel easing underl ayer thereby to formthe col ored

| ayer, 1 hesepafilie) sapRkit NGl 8w COOPOS| hieB, f genardd AtsRAT adyrkagyee contai ning
(E) silica and (F) synthetic resin thereby to formthe transparent |ayer,

renovi ng tieed elteasi AExE8 wndertiay erp)afdaibopht Ngprane- 48y @af t er
| am nating a base | ayer with an adhesive agent or the |ike. (2) A

nmet hod of SpEnding 2e60APOEHRLSOH f %arﬁlf‘eo'sQl[ngels%@f containing (A) colored
particles and (B) synthetic resin on a base [ayer thereby to formthe

~colored | aygrs1)
The solid component of the (D) component is typically
15 5 to 60 wt%, preferably 10 to 55 wt%, and more preferably
15 to 50 wt%. When the solid component of the (D)
component is within such a range,.the stability of the (D)
component itself and further the stability when the (B)
component (preferably a synthetic resin emulsion) and the
20 (D) component are mixed, can be ensured. When the solid
component is too large in content, there is a feaf that the
(D) component itself may be destabilized Q;»the covering
material may be destabilized whén mixed with fhe (B)
' component. When the solid component is too small in

25 content, a large amount of the (D) component must be mixed
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25 and thereafter applying a conposition for a transparent |ayer

" containing (E) silica and (F) synthetic resin thereby to formthe
transparent | ayer. (3) A nmethod of applying a conposition-for a
colored |l ayer containing the (A) conponent, the (B) conponent, and 5 the
(D) conponent on a rel easing underl ayer thereby to formthe colored layer,
thereafter lamnating a base |ayer, and renoving the rel easi ng underl ayer
after curing. (4) A nethod of applying a conposition for a col ored
| ayer containing the (A conponent, the (B) conponent, and 10 the (D)

conponent oR @r@ﬁ@Qx!Qﬁﬁﬁﬂﬁh%r%gffﬁeiéﬁfnéﬁ{ELéHH§¥ﬁ§ﬂak%¥ﬁr%ﬁ£é%g%§,It I's

sufficient that the rel easing underlayer 1 n the above ) a I's one

capabl e of sheimng riemved af tgr pla-€dng, so that a nold frame nade of
silicone resin, urethane resin, netal, or the like, or a releasing paper or

the like camode used, for exanple. Al so, in the above (1) to (4), it
is preferable that the rel easing underl ayer or the base |layer is

horizontally 2GrHa a6edngaRdtt heo£AMROSiA) i @BnbBheh G019 LG Ehayer and the
conposition for the transparent |ayer are |am nated thereon. [0077]

I'n the aboygnd{dhertto 164 bretfBeasOPPASiH itoR tf @het Ber £OI OF @4l aggr and the
conposition for the transparent |ayer 25 can contain known additives in

accor dancecogdhenhte iRee¢piasl 1y 0NGA% o he %igﬁ{ SoPfmd.l€ JpKesgnt invention
are not considerably deteriorated. Such an additive may be, for exanple, a

thi ckeni ngpaganty achipher bor mifg, quxid irk¥eragents uleveli pgiggent, a
wetting agent, a plasticizer, an 5 antifreezing agent, a pH adjusting

agent, an @nticsepking 3gephrtaro@nidifgurgal 2988l . s@ @ri-al gal agent, an
anti bacterial agent, a deodorant, a dispersant, a defoam ng agent, an

absorber, mrdiampipetapdant bR ORI BE RbYEEMia BLLxhandep, pa-fiber, a
wat er-repel l ent agent, a cross- 1691inking agent, an uItravio?et absor ber,
an antiooXilanteigat¢cabkalysbst Osrdeabiikes bABY8]by weight or more
and 19 parts by weight or less, relative to 100 parts by
weight of the (A) component as converted in terms of solid
componénts. Also, the mixing ratio of the (A) component
and the (D) component is such that the ratio of the (D)
15 component is typically 0.003 part by weight or more and 50
parts by weight ér less, prefeﬁably 0.01 pért By weight.or
more and 30.parts by weight or less, relative to 100 parts
by weight of the (A) component as converted in terms of
solid components. With such a mixing ratic, a design
20 property ﬁaking use of the material quality of the (&)
component is imparted, gnd also the temperature rise can be
. effectively suppréssed. Also, since the-colored layer has
a sufficient water vapor'permeatign property, swelling of
the colored layer and the like can be prevented.

25 [0053]
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In the above (1) to (4), in applying the conposition for the col ored | ayer,-
a khown application tool such as a 15 spray, a roller, a trowel, a

reci procator, a coater, or pouring can be used, for exanple. In applying
the conposition for the transparent |ayer, a known application tool such as
a spray or a roller can be used, for exanple. [0079] 20In the above (1) to
(4), drying- .of the conposition for the colored | ayer and drying of the
conposition for the transparent |ayer may be carried out separately from
each other or nmay be sinultaneously carried out by applying the conposition

for the transparenthd aabreB aa$éaf & i (T)Whiight25tbbel cogposition for the
colored layer is not yet dried. The drying can be carried out at an

ordinary tenpesatile 41t herREes@Nto idW emt)i @BmpaREnheatdMthd Sudief er ably
carried out. The heating tenperature is preferably about 4000 or higher and

| ower thanid 7041 5lH08Q] the abot @orfRIN2e& Sf. oryf& nig @ 1BREHOSCOPI C
undul ation pattern in the colored | ayer, the foll ow ng nethods can be

adopt ed, fosyexamt&ins the (C) cdidorRPR! ist@dhi 88 tRid, P&t tideiiengarri ed

out in 10 applying the conposition for the colored |ayer. (1i) After
‘the composiidon ffedike gebpeety|ayes liasatnrivberilye@apptdathar@npart thereof
is renoved or pressed in a state of not being cured yet. (i)

After the roosddr o hainthened®! ased layer pesidd 6fir€due t R esbiace
thereof is partially cut and renoved. [0081] In the above (i), various

undul at i oncipatd s aire tabt pragshbyi radnttahy cagl Bst dngr tdierdedird of _
application tool and the nethod of using it or by adjusting the viscosity
of 20 the semmosidd.on for the colored | ayer. In the ‘above (ii),
various undul ation patterns are obtained by perform ng a renoving or
pressing treggqment on the application surface with use of a tool such as a
design roller, a trowel, a brush, a conb, a spatula, a stanp, or 25 an
enbossiong devi g8 hefore)t BemsOnPasiducdn alkothi e £ohDi@sked amine-

based light stabilizer can be raised as an example.

Specifically, bis(2,2,6—tetramethyl—4—piperidyl) sebacate,

bis(1,2,2,6, 6-pentamethyl-4-piperidyl) sebacate, bis(l-

octoxy—Z,Z,6,6—tetramethyl—4—piperidyl) sebacate,

15 bis(1,2,2,6,6~-pentamethyl-4-piperidyl) 2—(3,5—di¥t—butyl—4—_
hydroxybenzyl)—2—n—butylmalonate, tetrakis(2,2,6, 6-
tetramethyl-4-piperidyl)-1,2,3,4-butanetetracarboxylate,
tetrakis(1,2,2,6,6-pentamethyl-4-piperidyl)-1,2,3,4-
butanetetracarboxylate, and others can be raised as

20 examples.

[0055]
The ratio of the (C) component is pfeferably 0.01 to
10 parts by weight, more preferably 0.05 to 5 parts by

weight, more preferably 0.1 to 3 parts by weight, relative

25 to 100 parts by weight of the (A) component.
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| ayer is dried. In the above (iii), a grinding tool, a cutting tool,
or the like can be used. [0082] 5Anpbng these, in the present invention, the
nmet hod of the above (i) and/or (ii) is preferable. In particular, in
the above (i), a nmethod of applying by accelerating a ball-shaped substance
of the conposition for the colored layer is preferable. Such a nethod may
be, 10 for exanple, a nethod of spraying the conposition for the col ored

| ayer in a ball shape by using a centrifugal force, an air pressure, or the
i ke. Al so, in the above (ii), a method of pressing the application
surface of[bbgg?onposition for the colored 15 layer is preferable. Such a
nmet hod may be, for exanple, a nethod of perform ng an enbossing treatnent

on the application iy facecabt g5 dhey coRasi 5heosfor,ddie £oluLd |ayer is
applied. By such. a nethod,tthe (A conponentbis Figbve téﬁge 5b densel y

agaregat edens 1N dfieashbest oledhe Prasantohentionyigcasily obtalned

Al'so, a thin filmcontail ning the conponent and t conponent is

liable to bembondmd onot becHPResiPSte sUFfa¢g0L sEbe COF onpd J.ayer, so that
the effect of the present invention is easily obtained.. 25[0083] <Method

of i nplenenhidgidie isanbratier bpdyr£1Qq CONBER UGtd UM ored 1aTBE | aninate body
of the present invention can be applied nainly as an exterior architectural

material of R0 A ChIkect Yophe SLEMCIINL pR 9t BRT B diy ehrlsi,mehe”enti ng 5
the | am nate body of the present invention for construction, the |amnate

body may beehonsiad:@nt9sangexiey i1e Sy1kace  fundertayeardi f dbhepe
architectural structure which is a base

more effectively suppressed.

[0057]

10 - For the purpose of improving the design property and
the like,_the colored layer of the present invention can
contain various colored or colorless partibles other than
the above components. As such particles, a colofing
pigment, a glittering pigment; a fluorescent'pigment, an

15 extender} an aggregate, and others can be faised as
.examples. Also, the colored layer can contain other
components inraccordanCe with the needs as long as the
effects of the present inventicn are not considerably
deteriorated. As such a component, a plasticizer, an

20 antialgal agent, an antibacterial agent, a eodorant, an
adsorber, a flame retardént, a.fiber, an ultraviolet |
absorber, a light stabilizer, an antioxidant, a catalyst,
and others can be raised as examples.

[0058]

25 The colored layer of the present invention preferably
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material. Such a base material (underlayer) may be, for exanple, concrete,
nmortar, fiber-mngled cenent plate, 10 cenent calciumsilicate plate, slag
cenent pearlite plate, plaster board, tile, ALC plate, siding plate,
extrusion-nol ded plate, steel plate, plastic plate, wooden plate, or the

| i ke. These underlayers nmay be one treated with a filler, a putty, a
sealer, or the like. 15[0084] I n bonding the | am nate body of the
present invention onto a base material (underlayer), an adhesive agent, a
pressure-sensitive adhesive agent, a pressure-sensitive adhesive tape, a
peg, a naihasox mimrdsickpimayndelased; frape2Qeaianpbel r@estidesatdvsse,

i mmobi li zation can be carried out using a pin, a fastener, a rail, or the
|l i ke. AnpngAl hesmonenti snpteéesabfacd c:Heord ft.0 Thies baiseaweoprcal

(underl ayer) via an adhesive agent. Because of having a suitable water
vapor per meadulatipmoper cgusefieby apligatve dogey pef tihée psezemr 2Bgnggent i on
exhibits an effect of pronoting the drying property of the adhesive agent
when bondedf tagdrtegaidoe mat ehéalA) wrerdnayer pndi preherahegiase aagent .

[ 0085] Also, in bonding the I am nate body with the adhesive 5 agent, the

| ami nat®e boeiohtayifdesondedobyl ab Iromiary ladjsadeare| anehanablhdi-#95t o abut
agai nst each other, or a masonry joint may be provided by bonding the

| ami nat e bowi @s mpireaapiede? ermi eredldam,esiall mareherpfesanty ihvéntion, a
joint part can be easily formed by bonding the | am nate bodies so 10 that
t he adhesine agamremapdbé Bxpesetedrot weehmolé paafentlel hddites mm grt hi s
case, the interval of bonding the | amnate bodies (joint width) nmay be
pref er abl yneagroundl 0§ 30 am 1Seeh. a range gives a decoration finish making
use of the joint pattern. The adhesive agent of the joint part may be 15
subj ected t@ % Isnoot hening treatnent using a spatula or the like in
accordance with the needs. Here, the atnosphere tenperature at the tine of
curing!® he adhdsi rheagehtrednldeenyift dbley psesenhindnvért tahpengt ure may
typically be an ordinary tenperature. 20 EXAMPLES [ 0086] Hereafter,
Exanpl es witithse dhghndted hakecsdrpichanduterisni patieaturigs agidithenpr esent

i nvention nore 25 definite.
to the above-described microscopic undulation can be used.

In the present invention, a particularly advantageous
effect is obtained when the colored layer is in such a mode .

15 The macroscopic undulatibn pattern imparts a sense of
three—dimenéional appearance to the colored layer. This
macrescopic undulation pattern is larger than the above-
described microscopic undulation and preferably has a
height difference of 1 mm or more and 10 mm (ﬁore

20 .preferably 1.5 mm or more and 8 mm or less). As an
undulation pattern having such a height difference, an
orange peel pattern, a ripple pattern, a stucco pattern, a
sand wall pattern, a stone material pétfern, a rock.surface
pattern, a sandstone pattern, a blown-off pattern, a moon

25 surféce pattern, a comb-swept pattern, a worm-eaten pattern,
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[0087] (Conmpositions I-1 to 1-9 for colored | ayer) _ I n.accordance with
" the bl ending shown in Table 1, the raw materials were nixed and stirred by
an ordinary nethod 5 to produce the conpositions I-1 to 1-9 for a col ored

| ayer. Here, as the raw materials, the followi ng materials were used.

[0088] . Colored particles 1: black particles (having an 10 average
particle size of 90 gm obtained by allow ng a conposite oxide (nanganese
oxide . cobalt oxide iron oxide) to adhere to the surface of silica stone
Col ored particles 2: black particles (having an average particle size of

160 g obhAiNGEhdYs AdPWNGaasds SONMOSITR OXi de (manganese oxide - cobal t
oxide iron oxide) to adhere to the surface of silica stone Col ored

particles 3pobbpck particles (having an average particle size of 300 gm
obtained by allowi ng a conposite oxi de (nmanganese oxide cobalt oxide iron

20 oxide) (o adhel erlieiaessuelace afididd G3,3L0REy ne setbitg%%fg; edparticles

4. brown particles (having an average particle siz obtai ned by

a1 ovi ng 23 et alosarile GaRLALALNG: {600 QM eLoAdberg,d o Jhe surface o

silica stone 25 Col ored particles rown partic aving an average
particle shpzerofaphi0 odn) rpbtai Deduby nﬁqué)‘fﬂr'ége@aﬂcg%ai AXitde gcqnt ai ning iron

oxide to adhere to the surface of silica Stone ored particles 6: brown

particles §haying Aycaver ageaRasddsle isi Zf%raﬁn§89 o PRt @'éﬁqgg%_ al | owi ng

a netal oxide containing iron oxide to adhere fo the surface silica

stone Col @i@d fpardi phesetn \Whd:S RakiChesul BaRYLAG AN AYET ageqPapticle
size of 95 KO obtained by allowng a 10 netal oxide containing titanium

oxi de to asheymdm HBeigHN ass Ay HroviGRi180Rese L0l Q5£d palticles 8: white
particles (having an average particle size of 140 gn) obtained by allow ng

a netal oxigeanainbpgebkifdi UB @dsde ot epadhere. to the 15 surface of
silica stone
10 [0061]
In the laminate body of the present invention, a
transparent layer may be provided on the uppermost surface.
The transparent layer is such that (E) silica having én_
average primary particle size of 1 to 200 nm (hereafter
15 also.referred fo és “(E) component”) is immobilized by a
(F) synthetic resin (hereafter also referred to as “(F)
component”) .
[0062]
With respect to the (E) component in the transparent
20 layer, the hardness of the particles themselves is high,
and also the particle surface has a lot of silanol groups,
whereby an excellent contamination prevention effect is
exhiglted. |
[0063]

25 The average primary particle size of the (E) component
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Col ored particles 9: white particles (having an average particle size of
350" gm) obtained by allowng a nmetal oxide containing titanium oxide to
adhere to the surface of silica stone 20 Synthetic resin 1 (acrylic resin
enul sion, solid conponent occupying 50 wt % glass transition tenperature of
00 Light stabilizer (bis(1,2,2",6,6-pentanethyl-4- piperidyl)
sebacate) 25[0089] Here, in the colored particles of the
conposition 1-5 for a colored layer, the colored particles (Al) -having an
average particle size of 22 pmor nore and | ess than 150 pm occupi ed 40

W% the calkorggipartycl es () nﬁaVbBeféﬂaﬁl)avﬁrﬁgeid%aw,Cgﬁgsxingfe of 150 pm
or nore and less than 212 pm occupied 30 wt% and the colored particles

(A3) havingramea¥BIade RArd0 Ghe ShZenaf Fk %9&,”%%&991%%5%5 han 600 gm
(0]

occupi ed 3% wt % . In the colored particlés e conposition 1-6

for a 10 cehored haysfy (iADer@eeURFEd248 Y MakADa:06eHRI 69,31 W% and
(A3) occupied 24 wt % In the colored particles of the conposition 1-7

for a col opedukayein dMDirREGURI ediRS, Wik a%%hg@cﬁy%ﬁg){g;%%\‘j]%leand (A3)
(0] re

occupied 26 w% 15The conpositions 1-8 and 1-9°for a c ayer were

simlarstosthe 60Mpwsi (H)0kckpanbar asCoinsed diayvernool @901, £ Conposi tion for
. transparent | ayer) As the conposition for a transparent | ayer

the 20 fol kpubngionsumasPrerar fd11 [009%4a1 Pesid kg Lii9k.a transparent
| ayer Water dispersion liquid in which silica (water- dispersible silica

sol, pH 7.8roayerane RiddrkyePant bbb & 26101 t22 BRhtandSiyiai | icone
pol ymer (nmethyl nethacryl ate _
prevention property will be insufficient. When the average
'primary particle size of the (Ej component is smaller than
10 1 nm, the silica itself is destabilized, so that it is not
practical. Here,'the average primary particle size as
referred to hérein is a wvalue meésured by the light
scattering method.
[0064]
15 The (E) component such as this is preferably derived
frém silica sol, and further more preferably derived from
' waﬁer—dispersible silica sol having a pH value of 5 or more
and 12 or less (preferably 6 or more and 10 or less, and
more preferably 6 or more and 9 or less).
20 [0065]
| The water-dispersible silica sol such as this can be
produced, for example, by using sodium silicate, lithium
silicate, potassium silicate, or a silicate comﬁound as a
raw material. Among théée, the silicate compound may be,

25 for example, tetramethoxysilane, tetraethoxysilane, tetra-
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- n-butyl acrylate - 2-ethyl hexyl acrylate -

met hacryl oyl oxypropyl tri met hoxysi |l ane copol yner resin, glass transition
tenperature of 18C) = 100 : 60 (solid conponent weight ratio). 5[0092]
Conmposition 2 for a transparent |ayer Water dispersion liquid in which
silica (water- dispersible silica sol, pH 7.3, average primary particle
size of 43 nn) : acrylsilicone polyner (nethyl nethacrylate 10 - n-butyl
acrylate - 2-ethyl hexyl acrylate - .y- nethacryl oyl oxypropyltrinmethoxysil ane
copol ynmer resin, glass transition tenperature of 18C) = 100 : 38 (solid

t i it 3 t t | '
Veror di sparRran T EauR T n o wh By T (AT ar: SreEAT b o1l fca sof . pH
/.8, average prl raxsepartfetcggje_ 31)5@0}?% S cessenul sl sane aabrer

(et hyl acrylate - buty acry 2- et hyl'hexyl™ acr - 20
met hacryl oyLoxypr (s gggggxy YABL I €Sl | B tr nsltlon
tenperature o ?ES%MO flg : ? gnent e\’/ve?gmhe?atlﬁ% 00 94]

Conposi ti op,Afor.a tizan ggentaés%%r %ﬁ or Al aBersion Lhaubdohd whi ch
di 7.%,

silica (water- I spersible silica soI ra e prl ry particle

size of; 27,/ : ciRed x&@ lee@@esppiyg@g nxhstreg*ﬂ@&ﬂaasat e dahutyl
acrylate - 2-ethyl hexyl acrylate - y- nethacryl oyl oxypropyl anethoxy3|lane

copol ymer g esi g, e%hglr@)ssf&ﬁamé'maﬁmer%wgﬁeoéoaé@ng W5, 320 (solid

conmponent Wwelght ratio
polyoxyalkylene-containing compounds, and the like can be

used in combination.
[0066]

10 As the (F) component immobilizing the above (E)
component, various resins can be used. Specifically, those
similar to the above (B) component can be raised as
examples, and one kind or two or.more kinds of these can be
used. The resin such as this is preferably a water-soluble

15 resin and/or a water-dispersible resin.

[0067]
The ratio of the (F)>componeﬁt is typically 5 to 500
*:parts by weight, préferably 10 to 100 parts.by'weight, and
more preferably 20 to 80 parts by weight, relative to 100

20 barts by weight of the solid component of the (E) componeﬁt.
With such a ratio, the close adhesion property to the
colored layer is excellent and a sufficient contamination
prevention'effect is obtained;- Also, this is advantageous
in suppressing the temperature rise. Moreover, such an

25 effect is exhibited for a long period of time. Also, the
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[ 0095] - Conposition 5 for a transparent |ayer Wat er di spersion
liquid of acrylsilicone polynmer 10 (nmethyl methacrylate - n-butyl acrylate
- 2-ethyl hexyl acrylate - y-nmethacryl oyl oxypropyltrimethoxysilane copol ynmer
resin, glass transition tenperature of 18C) [0096] (Test exanple I-1) 15The
conposition I-1 for a colored |layer was applied onto a base | ayer (glass
non-woven cloth: thickness of 0.4 mm basis weight of 50 g/n2) with a
‘coater so as to attain a dry thickness of 2 nmand dried at 60C for 60

m nut es. Subsequently, the conposition 1 for a transparent |ayer was 20

lied b j - i t e df Yo ' d
ggpSI S/ WQ_,VW%% thaggggtemegtwﬁ sPLid-qononent webgby aff&r A vikg wou

er dried at 80Cfor 60 mnutes to obtain a | am nate

body I.-1. imeﬂi@‘%_h%ﬁ{%g%?ﬂgf? g%ﬁi%%}m&na[g@ﬂe%ﬁﬁsﬁﬁl%ciff% {@Qmg N the

.-col ored | ayer was test was carried out "on the

obt ai g)edTh%@%%q{r?S amdxgg-i-k;[he fa:e%lé'e}nsi shabown, it TaRlg 2. [0097] (Test

net ho te body obtalned by the above-described 5 nethod was

Lmersed |8 fe g CONGARLRANh SLDSE Alf e RHSRRAS LBALEONGEN LAY el 1 Wt

for two hours and, eing pullTed up and-left to st standard

state for gﬁ%hﬁﬂr%mmﬁ@ﬁgﬁg,mﬁ&@éfwgéﬁpéyg%dQ%i?gséTbg 4 A4 nate body
subjected to the above process was irradiated wwth an 10 infrared |lanp from

a di stanceg9f, 20 £m and the back surface tenperature of the test body when
the tenperature rise reached an equilibriumwas neasured to eval uate the
t emperat ur gogdgse suppression property. The eval uation was

Further, in the transparent layer, glass powder of
less than 1 pm can also 5e used, in addition to the above
10 components, to such a degree tﬁét the effect of the present
invention is not deteriorated. When the transparent layer
contains glass powder of less than 1 um such as this, the
temperature rise during the solar light irradiation can be
more effectively suppressed.
15 [0069]
In addition to the: (E) component and the (F) component.
. described above, the transparent layer of the present
invention can contain other componenté in accordance with
the needs to such a degree that the effect of the present
20 invention is not deteriorated. As such a component, a
plasticizer, an antialgal agent, an antibacterial égent, a
~deodorant, an adsorber, a flame retardant, a fiber, an
ultraviolet absorber, a iight stabilizer, an antioxidant, a.
catalyst, a glittering pigment, a flﬁoreséent pigment, and

25 others can be raised as examples.
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such that the one with a tenperature of less than 55.0C 15 was marked with
" "A'"! the one with a tenperature of 55.0C or nore and | ess than 57.5C was

marked with "A'"; the one with a tenperature of 57.5C or nore and | ess than
60. 0C was marked with "B"; the one with a tenperature of 60.0C or nore and
| ess than 62.5C was nmarked with "B'"; the one 20 with a tenperature of

62.5C or nore and | ess than 65.0C was marked with "C'; and the one with a
tenperature of 65.0C or nore was marked with "C ". [0098] (Test exanples
1-2 to 1-5) 25Lami nate bodies 1-2 to 1-5 were fabricated by a nethod
simlar tordgdwat; of the test exanple I-1 except that theconposition I-1 for
a col ored ‘ayer was replaced with the conpositions 1-2 to 1-5 for a col ored

layer, respect el (e, belahte i oieneRngbat o MA7B0G00G Yndul ation in

the 5 colored layer was 0.2 Atest simlar to that of the test

exanpl e | réod/@%fceawe%qne%hgmmee Qb @pedokam aat s i 93 .fhe result is
shown in Table 2. [0099] "10(Test exanples 1-6 to 1-7) Lam nate bodies 1-6

to 1-7 vergd aluiighat 8¢ Rhear FRINOD Sicm Lok 1 Be£rﬁﬁlﬁﬁafége1%e5t exanple I-1

except that the conposition 1 for a tranSparent |layer was replaced with the

conposist | g% 2813 0L Aot s@NSRA eﬂbréaﬂ%fefa&ﬁ}gﬁ@t 5Veby2doSgfghe hei ght
difference of the mcroscopic undul ation in the colored Iayer was 0.2 mm).

A test sind &lontvertBat 1af tLARs teSts@XaMRbipbadaMas ?ﬁértfgn the
obtai ned | am nate bodies. The result is shown I1n Table 2. 2 0100 (Test

exanpl e 1-8er suCEhQSCQHPQSééﬂ(E%v%r5tﬁgrwﬁo§9|&faﬁrj%%@5r@@51§99£'6d onto
a base layer (glass non-woven cloth: thickness of 0.4 mm basis” weight of

50 g/ rri2)inditlaiagCeBbetusPadS J0 ialidth Hud® Soded HackResssoOf the "M and
. dried at 60C for 10 m nutes.
proximity of the colored particles, the gaps between the
10_ colored particles, and others in the up?er part of the
colored layer.
[0071]
In the present invention, the transparent layer can be
in a mode of beihg disproportionately present in the
15 recessed part of the microscopic undulation shape. With
such a mode, the effects of preventing the contamination,
suppressing the temperature rise; and the like can be
further enhagced without inhibiting the aesthetics of the
colored layer. Moreover, the effects can be exhibited for
20 a long period of time. The functional mechanism thereof is
not definite; however, it is inferred that the following
points are involved;
- The undulafion'on the surface of the colored layer

is alleviated, so that the adhesion of contaminant

25 substances and the like is suppressed.
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Thereafter, an enbossing treatnent was -carried out to forman undul ation
" pattern having a sandstone tone (height difference of 3 nm on the surface
(the height difference of the mcroscopic undulation was 0.1 m).
Subsequently, 5 the conposition 1 for a transparent |ayer was applied by
spraying so that the solid conponent weight after drying would be 5 g/n2,
and thereafter dried at 80C for 60 mnutes to obtain a |am nate body 1-8. A
test simlar to that of the test exanple I-1 was 10 carried out on the
obtained | am nate body 1-8. 'The result is shown in Table 2. [0101] (Test

exanple 1-9) A | afidate cRod¥e 1pd:wos, falY iGabedabyaat MBILOG R fiear 15 to
that of the test exanple 1-8 except that ‘the conposition 1-5 for a col ored

layer was replaced. wWiddint Be €ROPOSE£LQD dr 8nkOERoEOLOT L5k ayer (the height
- difference of the undulation pattern was 3 nm the height difference of the

i croscopi ge ppes@tdon was 0.1 nm). 20A test similar to that of ‘the test
exanple 1-1 was carried out on the obtained | am nate body 1-9. The result

5 shown in Tabl e2.:l0188ks{Tesia Al 2140Ln25HIEs S APONIeon 5 for a
colored | ayer was sprayed in a shape onto a base | ayer (glass

non-woven ghpfhy thiicsressapie 0t61 fgﬂelbﬂa's' theWeh@htie e B0F Hd¥osdSng ai r
pressure so as to forman undul ation pattern (height difference of 2 mMm

havi ng a dgygtéickness of | to 3 nmand 5 dried at 60C for 60 mnutes (the
hei ght difference of the mcroscopic undulation was 0.1 nm. Subsequently,
the conmposigdpm 1 for a transparent |ayer was applied by spraying so that
the solid conponent weight after drying would be 5 g/n2, and thereafter

dried at 8pfadoriHRy nutes
In the present invention, a base layer can be

10 laminated, for example, in the iﬁside or on the back_
surface of the colored léyeraas long as the effects of the
present inventién ére not inﬂibited. The matefial used in
the base layer preferably has a flexibility, water vapor
permeation property, and the like. As such a material,

15 fibrous materials such as woven cloth, non-woven cloth,
mesh, and cloth éan be raised as examples. Specifically,
as the fibrous material, those qontaining an inofganic
fiber having a thickness of 0.05 to 1.5 mm (more preferably
0.1 to 1.2 mm and still more preferably 0.2 to 1 mm) and a

20 basis weight of 5 to 300 g/m2 (more preferably 10 to 250
g/m? and still more preferably 20 to 200 g/mz), and the like
can be raised as examples. Further, the fibrous material
is preferably subjected to a covering treatment wifh a
processing liquid containing a silicon.compound, whereby

25 the flexibility can be further improved. By using such a
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10 to obtain a | am nate body I-10. Atest simlar to that of the test
exanple I-1 was carried out on the obtained | ami nate body 1-10. The result
is shown in Table 2. [0103] 15(Test exanple I-11) A lam nate body 1-11 was
fabricated by a method simlar to that of the test exanple I-10 except that
the conposition 1-5 for a colored | ayer was replaced with the conposition
1-9 for a colored l-ayer (the height difference 20 of the undul ation pattern
was 2 nm the height difference of the m croscopic undul ation was 0.1 nm.
Atest simlar to that of the test exanple I-1 -was carried out on the

i h h Tabl e 2. 25[0104
??ggtnggahppggﬁﬁﬁigﬂgxnallltF%nSHEES&%&H§%¥P 3%@€Et¥a§F.§%?ed bg a nLthod
simlar tog at?é gﬁs test cexa ](e a %eexc %tnctegat %ﬂe cqrposr tion 1 for

a transparent ayer replace conposrtr a t ranspar ent

Layer (1hebgi ghic didd.erepce ot nydtsnud oartt'eon m§t“A ?wa the height

~difference e ntc scoplc un srntlar to

that of th s carried out on th ntnate body
1155, “the Fetfite ST Eaten PRE L S hosh pYEeP eRkhe RS The
conposifiofnsgle 4- 1-7 for a col ored Iayer were sprayed respectively in
a ball shape onto ‘a base |ayer

[0073]
(Method of producing the laminate body)
In the present invention, the production method
thereof is not particularly limited as long as.the
10 aforementioned transparent layer is laminated on the
afo;ementioned colored layer; however, it is preferable to
adopt a method of forming a transparent layer on a colored
layer after the colored layer is formed, ih pafticular, as
the following (1) or (2). By this method, the transparent
15 layer covers the whole surface of the colored layer, and
also a mode of being disproportionately present in the
recessed part of the microscopic ﬁndﬁlation shape.is more
easily obtained, so that it is suitable also in view of
exhibiting the effect of the present invention. Here, in
20 the following (2), a laminate body is obtained in which a
qelored layer and a transparent layer are successively
laminated on a base layer.
[0074]
Aléo, in the present invention, the production method

25 1is not par tlﬁula*ly limited as long as the aforementioned
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15 (gl ass non-woven cloth: thickness of 0.4 nm basis weight of 50 g/ nR)
using air pressure so as to forman undul ation pattern (height difference
of 2 mm having a dry thickness of 1 to 3 mmand dried at 60C for 60

m nutes (the height difference of the m croscopic undulation was 0.1 m.
20 Subsequently, the conposition 1 for a transparent |ayer was applied by
spraying so that the solid conponent weight after drying would be 5 g/ng,
-and thereafter dried at 80C for 60 mnutes to obtain a | am nate body 1-13.
Atest simlar to that of the test exanple 1-1 was 25 carried out on the
obt ai ned | apidwde egedy lislliamlheteesohtthé SaSdmumertiofabl page [8386] (Test
exanpl e 1-14) The conposition |I-1 for a colored |ayer was applied 5 onto a
base | ayeraf@lass meenoswevern chetholidiickness ahd0(4) namd basd siwei ght of 50
g/n2) with a coater so as to attain a dry thickness of 2 nmand, after ’
bei ng dri egaatbHQGiker 66 skawbess, faHd Her pdritedudtr 80C gxydufid imnnut es to
obtain a |lam nate body 1-14 (the m croscopic height difference of 10 the

undul at i omméthddhecabemnetdgl ayer cobsrdd 2aWgr. on the Kadeslaysidriduah t o that
of the test exanple I-1 was carried out on the obtained | am nate body 1-14.

The resul tas sirshown fonldabhe 24) [ QA efEaabest exanlis heithb), Acham nate
body 1-15 was fabricated by a nethod simlar to that of the test exanple
| -1 exceptwlidiad dtheheonppskibst duffacen dfr ahepaveoted ayerenvas repl aced with
the conposition 5 for a transparent |ayer (the m croscopic 20 hei ght
di ff er encecofetdie wintdubathon £l heoroalioried kayelBwasomhdhent) and t est
simlar to that of the test exanple |1 was carried out on the obtained
| am nat e bgidy )1mompbeenesubhdist stowrsiyn tbabbea?n ¢ Gdf in which
the thin film is disproportionately present in the recessed
10 part of the microscopic undulation shape, so that it is
suitable also in view of exhibiting the effect of the
present invention.
[0075]
(1} A method of applying a composition for a colored
15 layer containing (A) colored particles and (B) synthetic
- resin on a releasing underlayer thereby to form the colored
layer, thereafter applying a composition for a tranéparent
layer containing (E) silica and (F) synthetid resin thereby
to form the transparent layer, removing the releasing
20 underlayer after cﬁring, and thereafter laminating a base
- layer with an adhesive agent or the like.
(2) A method of applying a compcsition for a colored
'layer containing (A) colored particles and (B) synthetic

resin on a base layer thereby to form the colored layer,

25 and thereafter applying a composition for a transparent
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25(Test exanple 1-16) - The laninate body |-10 and the |am nate body
| -11 described above were exposed for 1200 hours by an -accel erated
weat hering tester, and thereafter a test sinmilar to that of the test
exanple -1 was carried out. 5 As a result t hereof, the | am nate body I-10
after the exposure was evaluated as "B", and the |am nate body I-11 after
t he exposure was evaluated as "A"'. [0109] [Table 1] contents of bl ending
conposition for colored layer 1-1 1-2 1-3 1-4 1-5 1-6 1 1-7 1-8 1-9
colored particles 1 - o

layer containing (E) silica and (F) synthetic resin thereby

to fqrm the transparentliayer.
- (3) A mefhod of applying a composition- for a colored
layer containing the (A) component, the (B) compbnent, and
5 the (D) component on a releasing underlayef thereby to form
the colored layer, thereafter laminating a base layer, and
removing the releasing underlayer after curing.
(4) A method of applying  a composition for a colored
layer containing the (A) component, the (B) component, and
10 the (D) component on a base layer thereby to form the
colored layef. |
[0076]
It is sufficient thét the releasing underlayer in the
above (1) and (3) is one capable of being removed after
15 curing, so that a mold frame made of silicone resin,
urethane resin, métal, or the like, or a releasing paper or
the like can be used, for example.
Also, in the above (1) to (4), it is éreferable that
the releasing underlayer or the base layer is horizontally
20 placed, and the composition for the colored layer and the
cqmposition for fhe transpa;ent'layer are laminated thereon.
[0077] |
In‘the above (1) to (4), the composition for the
colored layer and the composition fof the transparent layer

25 can contain known additives in accordance with the needs as
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long as the effects of the present invention are not
consideraﬁly deteriorated. Such an additive may be, for
example, a thickening agent,_a film-forming auxilia#y-agent,
a leveling agent, a wetting agent, a plasticizer, an
antifreezing agent, a pH adjusting agent, an antiseptic
agent, an antifungal agent, an antialgal agent, an
antibacterial agent, a deodorant, a dispersant,.a defoaming
agent, an absorber, a flame retardant, a coloring pigment,
an extender, a fiber, a water-repellent agent, a cross-
linking agent, an ultraviolet absorber, an antioxidant, a
catalyst, or the like.

[0078]

In the above (1) to (4), in applying the composition
for the colored layer,_a known application tool such as a
spray, a roller, a ﬁroWel, a reciprocator, a coater, or
pouring can be used, for example. In applying the
éomposition for the transparent layer, a known application
tool such as a spray or a roller can be used, for example.
[0079]

In the above (1) to (4), drying‘of the composition for
the éolored layer and drying of the composition for the
transparent layer may be carried out separgtgly from each
other or may be simultaneously carried out by applying the
composition for the transpa;ent_layer in a state in which

the composition for the colored layer is not yet dried.
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The drying can be carried out at an ordinary temperéture in
fhe present invention, and heating is preferably carried
out. The heating temperature is preferably abouf 40°C or
higher and lower than 170°C. |

[0080]

As a method for forming a macroscopic undulation
pattern in the colored layer, the following methods can be
adopted, for example. |

(1) Application in a pattern is carried out in
applying the composition for the colofed layer.

(i1) After the composition for the colored layer is
uniformly applied, a part thereof is removed or pressed in
a state of not being cured yet.

(1ii) After the composition for the colored layer is
cured, the surface thereof is partially cut and removed.
[0081]

In the above (i), various undulation patterns are
obtained by suitably selecting the kind of application tool

and the method of using'it or by adjusting the viscosity of

the composition for the colored layer.

In the above (ii), various undulation patterns are
obtazined by performing a removing or pressing treatment on
the application surface with use of a tool such as a design
roller, a trowel, a brush, a comb, a spatula, a stamp, or

an embossing device before the composition for the colored
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50 - - - colored particles 6 - - - - - 20 - - - colored
7 -

layer is dried.

In the above (iii), a grinding tool, a cutting tool,
or the like éan be used.
[0082]

Among these, in the present invention, the method of
the above (i) and/or (ii) is preferable.

In particular, in the above (i), a method of applying

by accelerating a ball-shaped substance of the composition

“ for the colored layer is preferable. Such a method may be,

10

15

20

25

for example, a method of spraying thé composition for the
colored layer in a ball shape by using a centrifugal force,
an air pressure, or the like. |

Also,.iﬁ-the above (ii), a method of pressing the
applicationrsurface of the composition for the colored
layer is preferable. Such a method may be, for example, a
method of performing an embossing treatment on the
application sﬁrface'after the composition for the colored
layer is apﬁlied.

By such a method, the (A) cbmponent is liable to be
densely aggregated, so that the effect of the present
invention is easily obtained. Alsc, a thin film containing
the (B).componeﬁt and the (D) component is liable to béﬁ
formed on the uppermost surface of thé-colored layer, so
that the effect of the present invention is easily.obtainedt

[0083]

41



- - - - -37- - colored pafticles 8 -'- - 100 - - 43 - - colored particles
g .

[}

<Method of implementing the laminate body for construction>
The laminate body of the present in&ention can be

applied mainly as an extérior-architectural material of an

érchitectural strucﬁure. Iﬁ other words, in implementing

5 the laminate body of the present invention for construction,
the laminate body may be bonded onto an exterior surface
(underlayer) of the architectural structure which is a base
material. Sﬁch a base material (underlayer) may be, for
example, concrete,. mortar) fiber-mingled cement plate,

10 cement calcium silicate plate, slag cement pearlite plate,
plaster board, tile, ALC plate, siding plate, extrusion-
molded plate, steel.blate,.plastic plate, wooden plate, or
the like. These underlayers may be one treated with a
filler, a putty, a sealer, or the like.

15 [0084]

In bonding fhe laminate body of the present invention
onto -a base material (underlayer), an adhesive agent, a
pressure-sensitive adhesive agent, a pressure-sensitive
adhesive tape, a peg, a nail, or the like may be used, for

20 example. Besides these, immobilization can be_carried out
using a pin, a fastener, a rail, or the liké. Among these,
it is preferable to bond to the base-materiai (underlayer)
.via an adhesive agent. ‘Because of having a suitable water
vapor permeation property, the laﬁinate body of the present

25 invention exhibits an effect of promoting the drying
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property of the adhesive .agent when bonded to the base
material (underlayer) via the adhesive_agent..
[0085] H
Also, in bonding the laminate body with the adhesive
5 agent, the laminate body may be bonded by allowing adjacent
laminate bodies to abut against each other, or a masonry
joint may be provided by bonding the laminate bodies at a
predetermined interval. 1In the present invention, a joint
part can be easily formed by bonding the laminate bodies so
10 that the adhesive agent may be exposed between the laminate
bodies. In this case, the interval of bonding the laminate
bédies (joint width) may be preferably about 1 to 30 mm.
Such a range gives a decoration finish making use of the
joint pattern. The adhesive agent of the joint part may be
15 subjected to a smootheﬁing treatment using a spatula or the
like in accordance with the needs. Here, the atmosphere
‘temperature at the time of curing the adhésive agent can be
suitably set, and the temperature may typically be an
ordinary température.
20
EXAMPLES
[0086]
Hereafter, Examples will be shown to make the

characteristic features of the present invention more

25 definite. .
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[0087]
(Compositions I-1 fo I-9 for colored layer)

In accordance with the blending shown in Tablé 1, the.
raw materials were mixed and stirred by an ordinary method
to produce the compositions I-1 to I-9 for a colored layer.
Here, as the raw materials, the following ma£erials were
used.

[0088]

* Colored particles 1: black particles (having.an
average particle size of 90 pum) obtained by allowing a
composite oxide (manganese oxide -+ cobalt oxide - iron
oxiae) to adhere to the surface of silica stone

Colored particles 2:Iblack particles (having an

average particle size of 160 pum) obtained by allowing a

composite oxide (manganese oxide - cobalt oxide - iron

oxide) to adhere to the surface of silica stone

- Colored particles 3: blaqk particles (having an
average particle size of 300 um) obtained by allowing a
composite oxide (manganese oxide - cobalt oxide - iron
oxide) to adhere to the surface of silica stone

- Colored particles 4: brown particles (having an

average particle size of 80 pum) obtained by allowing a

‘metal oxide containing iron oxide to adhere to the surface

of silica stone

* Colored particles 5: brown particles ‘(having an
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average particle size of 170 pm) obtained by allowing a

metal oxide containing iron oxide to adhere to the surface
of silica stone

Colored particles 6: brown particles (having an
average particle size of 280 um) obtained by allowing a
metal oxide_containing iron oxide to adhere to the surface
of silica stone |

Colored particles 7: white particles (having an
average particle size of 95 um) obtained by allowing a
metal oxide containing titanium oxide to adhere to the
surface of silica stone

Colored particles 8: white particles (having an
average particle size of 140 pm) obtained by allowing a
metal oxide containing titanium oxide to adhere to the
surface of silica étone

- Colored particles 9: white particles (having an

average particle size of 350 um) obtained Ey_allowing a
metal oxide containing titaniuﬁ oxide to adhere to the
surfaqe of silica stoﬁe

Synthetic resin 1 (acrylic resin emulsion, solid
qompohent occupying 50 wt%, glass transition temperature of
o°C)

. Light stabilizer (bis(1/2,2;6,6—pentamethyl—4_

piperidyl) sebacate) | |

[0089]
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Here, in the colored particles of the composition I-5
for a colored layer, the colored particles (Al) haviﬁg an
average particle size of 22 um.or more and less than 150 pum
occupied 40'wt%; the colored particles (A2) having an

5 average particle size of 150 pm or more and less than 212
pm occupied 30 wt%; énd the colored particles (A3) having
an average particle size of 212 pm or more and less than

600 um occupied 30 wt%.
In the coclored particles of the composition I-6 for a
10 colored layer, (Al) occupied 45 wt%; (A2) occupied 31 wt%;
and (A3) occupied 24 wt%.

In the colored particles of the composition I-7 for a
colored layer, (Al) occupied 52 wt%; (A2) occupied 22 wt%;
and (A3) occupied 26 wt%.

15 The compositions I~8 and I-9 for a colored layer were
similar to the composition I-5 for a colored layer.
[0090]
(Composition for transparent layer)
As the composition for a transparent layer, the
20 following one was prepared.
[0091]

- Composition 1 for a transparent layer

Water dispersion liquid in.which silica (water-
dispersible silica sol, pH 7.6, average primary particle

25 size c¢f 27 nm) : acrylsilicone polymer (methyl methacrylate
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- n-butyl acrylate - 2-ethylhexyl acrylate - y-
methacryloyloxypropyltrimethoxysilane'copelymer resin,
glass transition temperature of 18°C) = 100 : 60 (solid
component weight ratio).
[0092]

- Composition 2 for a transparent layer

Water dispersion liquid in which silica (water-
dispersible silica sol, pH 7.3, average primery particle
size of 43 nm) : acrylsilicone polymer (meﬁhyl methacrylate
- n-butyl acrylate - 2-ethylhexyl acrylate - y-
methacryloyloxypropyltrimethoxysilane copolymer resin,
glass transition temperature of 18°C) = 100 : 38 (solid
component weight ratio).
[0093]

- Composition 3 for a transparent layer

Water dispersion liquid in which silica (water-
dispersible silica sol, pH 7.8, average primary particle
size of 12 nm) : acrylsilicone polymer (methyl methacrylate
- n-butyl acrylate - 2-ethylhexyl acrylate - y-
methacryloyloxypropyltrimethoxysilane copolymer resin,
glass transition temperature of 18°C) = 100 : 72 (solid
component weight ratio).
[0094]

- Composition 4 for a transparent layer

Water dispersion liquid in which silica (water-
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HHri:1 |lam nate body colored |ayer 1 transparent |ayer | eval uation
" [0111] (Conpositions 11-1 to I1-10 for col ored |ayer) I n accordance
with the blending shown in Table 3, theraw materials were, m xed and
stirred by an ordinary nethod

dispersible silica sol, pH 7.6, average primary particle
size of 27 nm) : acrylsilicone polymer (methyl methacrylafe
- n-butyl acrylate - 2-ethylhexyl acrylate - y-° |
methacryloyloxypropyltrimethoxysiiane copolymer resin,

5 giass transition témperature of 18°C) = 100 : 320 (solid
component weight ratio).
[0095]

- Composition 5 for a transparent layer
Water dispersion liquid of acrylsilicone polymer

10 (methyl methacrylate - n-butyl acrylate - 2-ethylhexyl
acrylate - y—methacryloyloxypropyltrimethoxysilané
copoiymer resin, glass transition temperature of 18°C).
[0096]
(Test example I-1)

15 The composition I-1 for a colored layer was applied
onco a base layer (glass non-woven cloth: thickness of 0.4
mm, basis weight of 50 g/mz) with a coater so as to attain
a dry thickness of 2 mm and dried at 60°C for 60 minutes.
Subsequently, the composition 1 for a transparent layer was

20 applied by spraying so that the solid component weight
after drying would be 5 g/mz, and thereafter dried at 80°C
for 60 minutes to obtain a laminate body I-1. The height
difference of the microséopic'undulation in the colored
layer.was 0.2 mm. |

25 The following test was carried out on the obtained
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5 to produce the conpositions Il-1to I1-10 for a colored layer. As the raw
materials, the following materials were used. Here, as the col ored
particles, the above-nentioned colored particles 1 to 9 were used. [0112]
10Synthetic resin emulsion 1. acrylic resin enulsion (nethyl nethacrylate
- cycl ohexyl nethacrylate - (2- ethyl hexyl acrylate) - nethacrylic acid
copol yner, pH 8.7, solid conponent occupying 50 wt % glass transition
tenperature of 15C, minimumfilmform ng tenperature of 1519C)

Synthetic resin enmulsion 2: acrylic resin emul sion (nmethyl methacrylate -
(n-butyl acsiyd @€ vod2-ethylhexweRQhyhat 8hown in Table 2.

(y-met hacryl oyl oxypropyl trimet hcxysilane) - nethacrylic acid copol yner, pH
8.9, solidjeeyponent 20 occupying 50 wt% glass transition tenperature of

- 23C, mninmumfilmformng tenperature of 25C) Water-.dispersible

silicasiligfesOlnddddh. 6, sol i d ‘conponent occupying 20 wt % average primary
particle size of 27 nm 25 Water-dispersible silica 2: silica sol (pH 9.3,

solid CQ”pone_ntTr%:QL_lh%ﬁjn%gezgo&?%b@é/ﬂfé:lﬂ%yprtih@éﬁoﬁéicﬂé%ﬁ}ﬁcze of 20 nm
Water-dispersible silica 3: silica sol (pH 9.5, solid conponent occupying

40 Wt %5 avigsaae) dJBkheRakti Cheo 581 dahtimi2Qnmbub84d8de suspertdaio®, in the
colored particles of the conposition 11-5 for a colored | ayer, the colored

particles (Adcdiavidigoan odver age) pest iGle rouze aha22agreobdmie and | ess
than 150 gm 10 occupied 40 w% the colored particles (A2) having an

average pagtixde oy 2810f 80t KMy 0indione And ahassdt Bedr 2 18 ymaccupi ed 30
wt% and the colored particles (A3) having an average particle size of 212

gm or nor en@ek | essHARmi6A0wgtROCoDiRd <30 Wrhe Uhlimatkebeakored particles
of the conposition 11-7 for a colored layer, (Al) occupied 45 wt% (A2)
occupi ed dupbrandd ARk 966WPI Btbdk Mifds irradiated with an
10 infrared lamp from a distance of 50 cm, and the back
surface temperature of the test body when the temperature
rise reached an equilibrium was measured to evaluate the
temperature risé suppression property. The evaluation was
such that the one with a temperature of less than 55.0°C
15 was marked with “A”; the one with a temperature of 55.0°C
or more and less than 57.5°C was marked with “A’”; the one
with a teﬁperaturé of 57.5°C or more and less than 60.0°C
was mafked with “B”; the one with a temperature of 60.0°C_
Oor more énd less than 62.5°C was marked Qith “B"”; the one
20 with a temperature of 62.5°C or more and less than 65.0°C
was marked with “C”; and the one with & temperature of
65.0°C or more was marked with “C’”.
[0098] |
{Test examples I-2 to I-5)

25 Laminate bodies I-2 to I-5 were fabricated by a method
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~In the col ored particles of the conposition 11-8 for a colored |ayer, (Al)
occupied 52 wt% (A2) occupied 22 wt% 20 and (A3) occupied 26 W% The

conpositions 11-6, 11-9, and 11-10 for a colored |layer were simlar to the
conposition I1-5 for a colored layer. [0114] 25(Test exanple 11-1)
The conposition Il1-1 for a colored |layer was applied onto a base |ayer A

(gl ass non-woven cloth: thickness of 0.4 mm basis weight of 50 g/n2) with
a coater so as to attain a dry thickness of 2 nmand dried at 60C for 60 5
m nutes to obtain a |am nate body 11-1. The height difference of the

m cr oscopi i kn ok ed. g cThe foll

t est vvaspi:%rr% gcf?!t (Egﬁltt 0 %géleggécd%lxa %%tg\/a O%};/@?;an ha'Fhehr edul t i SOWI "
shown in T Q115 | nf r f t T I t
body obt ai ﬁée%f%sﬂitl#gl[ ab%véogegcéroajbe%d %‘P{%g lvq\gg %nére%/c'seteag%{%tthotagecgm 2?“ ﬁant

subst ance é#l?;p%lu%l%as( gopceptyad ion af 1wt i%@d}""or 9 af ter

being 15 p and leff to stand in a standafd 'stat for 4 hours

washed wi tht e} 0 gdeiedendhid amgke Body, sublaghed o, theeghove

process was |rra ate an Intrare om a di stance cm and

t he bagk Ségf&ceqi hegper aLure, offhe test body when the tenperature 20 rise
reached an equi | |br| um was rreasured to evaluate the tenperature rise

suppr essi on p“%loecrets% sThe) gval dighign o‘ﬁ’a%héUEQ Ehééaxﬁﬁlee Gne W'a%h a
tenperature of |ess than 55.0C was marked vvltﬁ ; the one wth a

tenper at ure, .9f; 25 3¢ 8h FRL eok?&%rle%ﬁiamﬂﬁté%@cﬁé@s @‘HEKEQS‘ME hig A" the

one 25 with a tenperature of 57.5C or nore and | ess than
shown in Table 2.

[0098]
10 (Test examples I-6 to I-7)

Laminate bodies I-6 to I-7 were fabricated by a method
similar to that of ﬁhe test example I-1 except that the
composition 1 for a transparent layer was replaced with the
compositions 2 to 3 for a transparent layer, respectively

15 (the height difference of the microscopic undulation in the
colored layer was (0.2 mm).
| A test similar to that.of the test example I-1 was
carried out on the obtained laminafe bodies. The result is
shown in Table 2.

20 [0100]
(Test example I-8)

The composition I-5 for a colored layer was applied
onto a base'layer-(glasé non-woven cloth: thickness of 0.4
mm, basis weight of 50 g/mz) with a coater sb as to atfain

25 a dry thickness of 4 mm and dried at 60°C for 10 minutes.
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~was marked with "B"; the one with a tenperature of 60.0C or nore and | ess
than 62.5C was marked with "B'"; the one with a tenperature of 62.5C or
nore and | ess than 65.0C was marked with "C'; and the one with a
tenperature of 5 65.0C or nore was marked with "C'. [0116] (Test exanples
11-2 to 11-5) Lam nate bodies 11-2 to 11-5 were fabricated by a
nethod simlar to that of the test exanple 1 except that 10 the conposition
I1-1 for a colored |ayer was replaced with the conpositions 2 to 5 for a
colored |l ayer, respectively (the height difference of the m croscopic

undul ati onTharéhe: &0l anednba¥ el nYyasrda Bndi wah taskisinbharté ordhat of the
test exanple I1-1 was 15 carried out on the obtained | am nate bodies. The

result is ghowfdiThthabl @adtelQlAd)ifdestsaxmmphe tdn6) (HBeggONpOSition 11-5
for a colored | ayer was applied 20 onto a base layer A with a coater so as

to-attain aidfyrddicloressmpf dnmphangidrd®d @he68€ihpt d0rrérunes.
Thereafter, an enbossing treatnment was carried out to form an undul ati on

pattern haykngha saidsiepect Rgudatihe wdi fragemmt heraysddgmdrahki cate a

| am nate body 11-6 (height 25 difference of the undul ation pattern was 3
mm t hes hetgbtcofiddfierience ebrt hetriesmeanR Qaysdulyaki ppled ey col ored

| ayer was 0.1 mm). Atest simlar to that of the test exanple II1-1

was carri edpoaian sdohehabt ahaedol o dwimoreedy wilght Iheer estfind IS shown
in Table 4. [0118] (Test exanple 11-7) A lam nate body 11-7 was fabricated

by a methogould be 5 g/m?, and thereafter dried at 80°C for 60 minutes
to obtain a laminate body I-8.
A test similar to that of the test example I-1 was
10 carried out on the obtained laminate body I-8. The result
is shown in Table 2.
[0101]
(Test example I-9)
A laminate body I-9 was fabricated by a method similar
15 to that of the test example I-8 except that the composition
I-5 for a coléred-layer was replaced with the composition
I-8 for a coiored layer (the height difference of the
undulation pattern was 3 mm, the height diffefence of the .
microscopic undulation was 0.1 mm).
20 A test similar to that of the test example I-1 was
carried out on the obtained laminate body I—9.. The fesult
is shown in Table 2.
[0102]
(Test example I-10)

25 The compesition 5 for a colored layer was sprayed in a
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simlar to that of the test exanple 11-6 except that the 10 conposition

" 11-5 for a colored |layer was replaced with the conposition,|1-6 for a
colored |l ayer (the height difference of the undulation pattern was 3 nmm
the height difference of the mcroscopic undulation was 0.1 mm). A test
simlar to that of the test exanple Il1-1 was 15 carried out on the obtained
| am nate body 11-7. The result is shown in Table 4. [0119] (Test exanple
11-8) A lam nate body 11-8 was fabricated by a nmethod 20 simlar to that of
the test exanple 11-6 except that the conposition 11-5 for a colored | ayer

was 1 epl aged Wbl Lhencomposidd an Ll 9 hotoansol gred layer (the hei gh

di fference of the at1on patt the height difference of the

”iCrOSCOphﬁﬁEﬁgﬁgétE?nOWQ$m9;%F%HE'w%?éh%eg%a§§ﬂ%%aﬁ to.that.of the test

exanple 1 was carrred out oh e obtarned ® b88§ni1?%? The result

s shown i cTable 4o 101201 (Test, example, 11 S AThe gompgsi tion 11-5 for a

col ored | ayer was spraye hape on ase layer A using air

pressure sgzas tg-form §Mﬁg§@ﬁiﬁa§gy @593£ﬁ§ég®é di ftkegemﬁea% 2 mm)

having a dry thickness o dried at” 60C for 60 m nutes,

ther eby o, Lol LEabE e JATPALE R0 1458 0§16 eLobl dldT sngnce of the

m croscopi ¢ “undul ation wa est sim thaof t he

t est 1=W I ' h bt ai. 1 pat dy 11-9. Th
es exanmh%rogcépwgz f@ﬁié@ﬂxf@%ng.?ngf. %hﬂ%%ghéﬁ%f e-jhody €

result is shown in e 4. 15 exanpl e T1-710) The

composi t1 Qigpbls Biodly Trod s & 01260k 0T EP. L AVE ARheFPRgYed respectively
in a ball shape onto a ase | ayer
spraying so that the solid component weight after drying
“would be 5 g/mz, and thereafter dried at 80°C for 60 minutes
10 to obtain a laminate body I-10.

A test similar to that of the test example I-1 was
carried out on the obtainéd laminate bodyﬁl—lo. The result
is shown in Table 2.

[0103]
15 (Test example I-11)

A laminate body I-1l was fabricated by a method
similar ﬁo that of the test example I-10 except that the
composition I-5 for a colored layer was replaced with the
composition I-9 for a colored layer (the height difference

20 of the undulation pattern was 2 mm, the height difference
of the microscopic undulation'wés 0.1 mm).

A test similar to that of the test example I-1 was

carried out on the.obtained laminate body I-11. The result

is shown in Table 2.

25 [0104]
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~Ausing air pressure so as to forman undul ation pattern 20 (height
difference of 2 mm having a dry thickness of 1 to 3 nmand dried.at 60C
for 60 m nutes, thereby to fabricate a | anm nate body I1-10 (the hei ght
di fference of the mcroscopic undulation was 0.1 m). A test
simlar to that of the test exanple Il1-1 was 25 carried out on the obtained
| am nate body 11-10. The result is shown in Table 4. [0122] (Test exanple
[1-11) A lamnate body I1-11 was fabricated by a nethod 5 simlar to that
of the test exanple I1-1 except that the conposition II-1 for a col ored
| ayer was (Tgdtacethmpileh It-he) conposition 11-10 for a colored |ayer (the
hei ght difference of the mcroscopic undulation in the colored | ayer was
0.2 m). A testA siaminaret botihal-1f wdwe fiagsti ciBeexappd endtihdd was carri ed out
on the obtained |am nate body I1-11. The result is shown in Table 4. [0123]
[ Tabl e 3] =iontlemt scofthbltendi hige compositanmlef 6rlCotneent |tehadr thel -1 11-2
11-3 ' '
composition 1 for a transparent layer was replaced with the
5 composition 4 for a transparent layer (the ﬁeight
difference of the undulation pattern was 2 mm, the height
difference of the microscopic undulation was 0.1 mm).
A test similar to that of the test example I-1 was
carried out on the obtained laminate body I~12. The result
10 is shown in Table 2.
[0105]
" (Test example I-13)
The compositions I-5, I-6, I-7 for a colored layer
were sprayed respectively in a ball shape onto a base layer
15 (glass non-woven cloth: thickness of 0.4 mm, basis weight
of 50 g/mz) using air pressure so as to form an undulation
pattern (height difference of 2 mm) having a .dry thickness
of 1 to 3 mm and dried at 60°C for 60 minutes (the height
difference of the microscopic undulation was 0.1 mm).
20 Subsequently, the composition 1 for a transparent layer was
applied by spraying so that the solid component weight
after drying would be 5 g/mz, and thereafter dried at 80°C
for 60 minutes to obtain a laminate body I-13.

A test similar to that of the test example I-1 was

25 carried out on the obtained laminate body I-13. The result
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. 11-4 11-5 11-6 11-7 11-8 11-9 11-10 colored particles 1 - - - - 18 18 -
18 :© col ored

is  shown in Table 2.

[01061 »

(Test example I—;4)

The composition I-1 fér a colored layer was applied..

5 onto a base layer (glass non-woven cloth: thickness of 0.4

mm, basis weight of 50 g/mz) with a coater so as to attain

a dry thickness of 2 mm and, after being dried at 60°C for

60 minutes, furthef dried at.80°C for 60 minutes to obtain

a laminate body I-14 (the microscopic height difference of
10 the undulation in the colored layer was 0.2 mm).

A test similar to that of-the test example I-1 was
carried out on the obtained laminate body I-14. The reéult
is shown in Table 2.

[0107]
15 (Test example I-15)

A laminate_body I-15 was fabricated by a method
similar to that of the tesf example I-1 except that the
composition 1 for a transparent layer was replaced with the
composition 5 for a transparent layer (the microscopic

20 height difference of the undulation in the colored layer
was 0.2 mm). A test similar to that of the test exémple I-
1 was carried out on the obtained laminate body I-15.. The
result is shown in Table 2.
[0108]

25 (Test example I-16)
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. particles 2 100 100. - - 52_52'- - 52 100 colored particles 3 - - - - 30 30

The laminate body I-10 and the laminate body I-11
described above were exposed for 1200 hours by an
:acceleratea weathering teéter, and thereafter a test
similar to that of the test example I-1 was.carried out;

5 As a result thereof, the laminate body I-10 after the
exposure was evaluated as “B”, and the laminate body I-11
after the exposure was evaluated as “A”.

01093

[Table 1]

composition for colored layer

1-1 | 1-2[1-3]1-4]1-5]1-6[1-7]1-8]1-9
18 - - 18 18
100 | 100 - - 52 - - 52 52
- - - - { 30 - - 30 30
- —_ - - - 30 - - -
50 - ~ -
— - _ - - 20 - - -
- - - - - - 3’/' - —_
colored particles - - - 100 - - 43 - -
colored particles - - - - - ~ 20 - -

synthetic resin 1 16 32 16 16 16 16 16 12 16
light stabilizer I - - - - - - - - 0.4

contents of blending

=
|
|
|
1

colored particles
colored particles
colored particles
colored particles
colored particles
colored particles
colored particles
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10

15

20

25

[0111]
(Compositions II-1 to II—lO-for"colofed layer)

In accordance with the blending shown in Table 3, tﬁe
raw materials were,mi#ed and stirred by an ordinary method
torproduce the compositions II-1 to II-10 for a colored
layer. As the raw materials, the following materials were
used. Here, as.the colored particles, the above-mentioned
colored particles 1 to 9 were.used.

[0112]

Synthetic resin emulsion 1: acrylic resin emulsion
(methyl methaérylate - cyclohexyl methacrylate - (2-
éthylhexyl acrylate) - methacrylic acid copolymer, pH 8.7,
solid coﬁponent occupying 50 wt%, glass transition
temperature of 15°C, minimum film-forming temperature of
19°C)

Synthetic resin emulsion 2: acrylic resin emulsion
(methyl methacrylate - (n-butyl acrylate) - (Z-ethylhexyl
acrylate) - (y—methacryloyloxypropyltrimethoxysilane) -
methacrylic acid copolymer, pH 8;9, solid component
occupying 50 wt%, glass transition temperature of 23°C,
minimum fiim—forming temperature of 25°C)

- Water-dispersible silicg 1: silica sol-(pH 7.6,
sclid compbnent occupying 20 wt%, average primary particle
size of 27 nm)

- Water-dispersible silica 2: silica sol (pH 9.3,
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_particles 7 _ _ - - - 37 _ - colored particles 8 - - - 100 - -

solid component occupying 20 wt%, average primary particle
size of 20 ﬁm)

* Water-dispersible silica 3: silica sol (pH 9.5,
solid component occupying 4C wt%, average primary particle

5 size of 20 nm)

[0113]

Here, in.the colored particles of the composition II-5
for a colored layer, the colored particles (Al) having an
average particle size of 22 um or more and lesé than 150 um

10 occupied 4C wt%; the colored particles (A2) having an
average particle size of 150 um or more and less than 212
pum occupied 30 wt%; and the colored particles (A3) having
an average particle size of 212 pum or more and less than
600 pm occupied 30 wt%.

15 In the colored particles of the composition II-7 for a
colored layer, (Al) occupied 45 wt%; (A2) occupied 31 wt%;
and (A3) occupied 24 wt%.

In the colored particles of the composition II-8 for a
colored layer, (Al) occupied 52 wt%; (A2) occupied 22 wt$%;

20 and (A3) occupiled 26 wt%.

The compositions II-6, II-9, and II-10 for a colored
layer were similér to the compositiorn II-5 for a colored
layer.

[0114]

25 (Test example II-1)
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43 -
16 32

colored particles 9 - - - - - - - 20 - - synthetic resin enulsion 1

10

15

20

25

The composition II-1 for a colored layer was applied
onto a base layer A (glass non-woven cloth: thickness of
0.4 mm, basis weight of 50 g/mz) with a coater so as.to
attain a dry tﬁickness of 2 mm and dried at 60°C for 60
minutes to obtain a laminate body II-1. The height
difference of the microscopic undulation in the colored
layer was 0.2 mm.

The following test was carried out on the obtained
laminate body II-1. The result is shown in Table 4.
[0115]

(Infrared ray reflectivity test)

The laminate body obtained by the above-described
method was immersed into a contaminant substance suspension
(concentfation of 1 wt%) for two hours and, after being
pulled up and left to stand in a standard state for 24
hours, washed with water and dried. The laminate body
subjected to the above process was irradiated with an
infrared lamp from a distance of 50 cm, and the back
surface temperature of the tes£ body when the temperature
rise reached an equilibrium was measured to evaluate the
temperature rise suppression property. The evaluation was
such that the one with.a temperature of less than.55.0°C
was marked with “A”; the one with a temperature of 55.0°C
or more and leés than 57.5°C was marked with “A’”; the one

with a temperature of 57.5°C or more and less than 60.0°C
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16 16 16 - 16 16 12 16 synthetic resin emulsion 2 - - - - - 16 - - -~

was marked with “B”; the one with a temperature of 60.0°C
ér more and less than 62.5°C was marked with “B’”; .the one
lwith a temperature of 62.5°C or more and .less than 65.0°C
was marked with “C”; and the.one with a temperature of
5 65.0°C or more was marked with “C’”.
[0116]
(Test examples II-2 to II-5)
Laminate bodies II-2 to II-5 were fabricated by a
method similar to that of the test example 1 except that
10 the composition II-1 for a colored layer was replaced with
the compositions 2 to 5 for a colored layer, respectively
(the height difference of the microscopic.undulation in the
colored layer was 0.2 mm). |
A test similar to that of the test example II-1 was
15 carried out on the obtained laminate bodies. The result is
shown 1in Table 4.
[0117]
(Test example II-6)
The composition II-5 for a colored layer was applied
20 onto a base layer A with a coater so as to attain a dry
thickness of 4 mm and dried at 60°C for 10 minutes.
Thereafter, an embossing treatment was carried out to form_
an undulation pattérn having a sandstone tone oﬁ the |
surface, thereby to fabricate a laminate body IXZ-6 (height

25 difference of the undulation pattern was 3 mm, the height
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_ - water- dispersible silical6-------- - water-
2 -4 -

dispersible silica

difference of the microscopic undulation in the colored

" layer was Q.l mm) .

A test similar to that of the test example II-1 was

carried out on the obtained laminate body II-6.
5 is shown in Table 4.
[0118]

(Test example II-7)

The result

A laminate body II-7 was fabricated by a method

similar to that of the test example II-6 except that the

10 composition II-5 for a colored layer was replaced with the

composition.II-6 for a colored layer (the height difference

of the undulation pattern was 3 mm, the height difference

of the microscopic undulation was 0.1 mm).

A test similar to that of the test example II-1 was

15 carried out on the obtained laminate body II-7.

is shown in Table 4.
[0119]

(Test example II-8)

The result

A laminate body II-8 was fabricated by a method

20 similar to that of the test example II-6 except that the

composition II-5 for a colored layer was replaced with the

composition II-9 for a colored layer (the height difference

of the undulation pattern was 3 mm, the height difference

of the microscopic undulation was 0.1 mm).

25 _ A test similar to that of the test example 1 was
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" [Table 4]

10

15

20

25

- wat er-di spersible 1 silica 3 - - 44444425 -

carried out on the obtained laminate body II-8. The result
is shown in Table 4.
[0120]

(Test example II-9)

The composition II-5 for a colored layer was sprayed
in a ball shape onto a base layer A using air pressure SO
as to form an undulation pattern (height difference of 2
mm) having a dry thickness of 1 to 3 mm and dried at 60°C
for 60 minutes, thereby to fabricate a laminaté body II-9
(the height difference of the microscopic undulation was
0.1 mm).

A test similar to that of the tesf'example II-1 was
carried out on the obtained laminate body II-9. The result
is shown in Table 4.

[0121]
(Test example ITI-10)

The compositions II-5, II-7, II-8 for a colored layer
wefe sprayed respectively in a ball shabe onto a base layer
A using air pressure so as to form an undulation pattern

(height difference of 2 mm) having a dry thickness . of 1 to

"o

3 mm and dried at 60°C for 60 minutes, thereby to fébricate'

a laminate body II-10 (the height difference of the
miéroscopic undulation was 0.1 mm).
A test similar to that of the test example II-1 was

carried out on the obtained laminate body II-10. The
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| am natel body test exanples 11- 1f11-2111-3111-4111-5 11-6 11-711-8111-9
"11-10 11-11_ colored layer 1 2 3 45 :5 69 5

result is shown in Table 4.
[0122]
(Test example IIfll)
A laminate body II-11 was fabricated by a method

5 similar to that of the test example II-1 except that the
composition II-1 for a colored layer was replaced with the
composition II-10 for a colored layer (the height
difference of the microscopic undulation in the colored
layer was 0.2 mm). A fest similar to that of the test

10 example II-1 wés carried out on the obtained laminate body
ITI-11. The result is shown in Table 4.

[0123]
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58 111 . 10 evaluation BB B BIA AIAA AAC CLAIM - 1. Alamnate
body in which a decorative |ayer and a base |ayer are |aninated, 5wherein
the decorative | ayer contains colored particles and silica having an
average primary particle size of 1 nmto 200 nm and the col ored particles
are obtained by allow ng a netal oxi de to adhere to the surface of
I norganic particles. 102. The | am nate body according to claim1l,
wherein the decorative |layer is a nonolayer of a colored |ayer or a |ayer
obtained by laminating a transparent |ayer on a colored | ayer,

[Table 3] _

contents of composition for colored layer
blending II-1|II-2|I1I-3|7II-4|II-5]|TITI-6]| I1-7|II-8|I1I-9 |IT-10
colored .
particles 1 " Ty } 18 18 } " 18 "
colored )
particles 2 100 100 - - 52 52
colored
particles 3 ' 30 30 _ B 30 I
colored
particles 4 30
colored
particles 5 f 50
colored
particles 6 20
colored .
particles 7 ' ' 3
colored
particles 8 100 43
colored o
particles 9 20
synthetic
resin 16 32 16 16 16 - 16 16 12 16
emulsion 1
synthetic
resin - - - - - 16 - - - -
emulsion 2 :

- - 52 100

water-
dispersible 6 - - - - - - - - -
silica 1
water-—
dispersible - 4 - - - - - - - -
silica 2
water- . i
dispersible - - 4 4 4 4 4
silica 3 '

™

N

w
1

[0124]

[Table 4]

laminate test examples
body II-1[II-2[TI-3|II-4|II-5|1I-6|11-7|II-8|I1-9|I1-10]I1-11
colored ‘
layer
evaluation B Bf B B A’ A A A A A c’

2 3 4 5 5 6 9 5 15,7,8] 10
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the colored | ayer contains a synthetic.resin and the 15 col ored particl es,
and the transparent |ayer contains a synthetic resin. 3. The | am nate
body according to claim2, wherein the colored |layer contains 3 to 50 parts
by wei ght of the 20 synthetic resin relative to 100 parts by weight of the
colored particles in a solid conmponent weight ratio. 4. The

| am nat e body according to claim2 or 3, wherein the nonol ayer of the

col ored |l ayer contains 0.003 25 to 50 parts by weight of the silica
relative to 100 parts by wei ght Of(%ﬂﬁ %olored particles. 5. The |am nate
body according to any one of clains b 4, wherein the surface of the
colored layer has a 5 m croscopi ¢ undul ati on shape deriving fromthe
colored particles. 6. The |l anmi nate body according to any one of clains 2

(05 rrerein the suilgeesel Lhe, sol et e Luriher fios 10,9 muoroscopic
clainms 2, 3, 5, and 6, erein the transparent |ayer contains 5 to 500
parts by_v&ﬁ%ﬁulﬁﬁeﬁligés AThREFeeresin relative to 100 . 15 parts by wei ght
o boa R PR PBRST) YL (2o orga ) A COpSCuetior
onto a basp?arrrca{[ce_l.reisalan%os\J{El.%cg‘nhe?‘xglhr?gSiavne a%%%g%'e primary particle
size of 1 nm to 200 nm, and
the colored particles are obtained by allowing a metal
oxide to adhere to the surface of inorganic partiéles.
10 2. The laminate body according to claim 1,
wherein the decorative layer is a monolaye; of a
colored layer or a layer obtained.by laminating a
transparent layer on a colored layer,
the colored layer contains a synthetic resin and the

15 colored particles, and

the transparent layer contains a synthetic resin.

3. The laminate body according to claim 2, wherein
the colored layer contains 3 to 50 parts by weight of the
20 synthetic resin relative to 100 parts by weight of the

colored particles in a solid component weight ratio.

4. The laminate body according to claim 2 or 3,
wherein the monolayer of the colored layer contains 0.003

25 to 50 parts by weight of the silica relative to 100 parts
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by weight of the colored particles.

5. The laminate body according to any one of claims 2
to 4, wherein the surface of the colored layer has a
microscopic undulation shape deriving from the colored

particles.

6. The laminate body according to any one of claims 2
to 5, wherein the surface of the colored layer further has

a macroscopic undulation pattern.

7. The laminate body accoerding to any one of claims 2,
3, 5, and 6, wherein the transparent layer contains 5 to
500 parts by weight of the synthetic resin relative to 100
parts by wéight of the silica in a solid component weight

ratio.

8. A construction method by bonding'a laminate body

according to any one of claims 1 to 7 onto a base material

via an adhesive agent.
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