15 January 2007 DESCRI PTI ON ARTI FI CI AL STONE WALL
PANEL THECHNI CAL FI ELD The i nvention of this

application relates to an artificial stone walis paagl 2007

and a process for producing the same. Mre
specifically, the invention of this application
relates to an artificial stone wall panel - -which has.

excel | ent design, enabbggﬁﬁgﬁ¥ﬁggstalIation and which

is useful as a wall finrshing erial for
architecture and constructi on. BACK SURFACEBROUND ART

External walls of |arge structures such as buil di ngs
have been firﬂgﬁ5¥# pr |y applyi ng coating or
tiling to the sur g%% fggé%%ﬁ%gg?ePﬁgﬁy at the
construction site or, as in a curtain wall, by
precast-nmol ding or connecting a concrete body and a
TuEbR $ELN f@% rial at a factory and fabricating at
t he cons??uc ﬁon site. On the other hand, for an
ext al .mall qof a structure such as a house, |arge

pane lge SHFREEOn grfy thdar daprlbfatien txelates| dingan
aréﬁ¥§é”' coaging to form irregular external surface,
i'Xed on 3ePGd &l pagel gadela npdecesswobor oprodeeling
has been generally w despread. 1 15 January 2007 For

exdfi®e, inMehee SPeedfamrilyi di bheboindenthbah afe this

’ qpst frequently used as external wall materials of
application relates to an artificial stone wall panel

. th

which has excellent design, enaﬁles easy instailation and
which is wuseful as a wall finishing material for

architecture and construction.

BACK SURFACEBROUND ART
External walls of large structures such as buildings

have been finished by directly applying coating or tiling

to the surface of a concrete body at the construction site

or, as in a curtain wall, by precast-molding of"connecting
& concrete body and a finishing material at a factory and

fabricating at the construction gite.

Oq the other hand, for an external wall of a.

structure such as a house, large panels, such as siding
boards subjected to- premolding and precoating to form
irregular external surface, fixéd on a stud or a base

‘panel made of wood or steel has been generally widespread.



houses, the boards are generally installed by adhering
or connecting through post treatnent engagenent
fittings on a wall of the house through a stud Ofn&ry 2007
base panel nade of wood or steel. Although the use o
such siding boards inproves the design of externa
walls and allows a variety in selection of design,
the adhesion or connection of the engagenent fittings
t hr ofigh FEePPLeeatiefiasdof heeramial batiiog dbardse which
boards on the surface of the external wall were
ATe  PMFousraAuenbdy| Wusexhd awer exyeeasl r 6@l Cha®8rials of
factors 1in construction and cost. Thus,
howged. i fhegbgeirds eire heerewgltyreiths£alléA0Byi Adh@wingd or
t he nol ding of the siding boards has been studi ed.
copppelbng thudughypostenreatmeftaghgagefleRes FAdCEnReedn a
problematic in that, in such nold-integrating, warpage
wakhdofcrthek houmel dhriudle aveidad durd NghSdir §a501 1 pkage of
of the products. Meanwhile, in sone ALC panels and
wogi emasste@encrete panels having a thickness of nore
than 50 nm an exanple of nold-integrating and
ebeddicngugt: fobiestusteloh M@ % s 41246 "o RPagNIAGERBAL cne
fitting to the reinforcenent steel ~and then pouring
dediRAM Yo M 6k 1SANC WA Br s | Sn N e : :
rg?ﬂforcenent stég%ﬁﬁﬁdﬁ? e£¥??¥%ﬁ%sv?€iggyeﬁ%e88é8Ct§°n
of 18ed2gHAr %100 andd foul OB?t ch%%éé?o urffﬁgt qaggntgggement

back at a nearly centra on or
£1tTRNgRL r{:ﬁ%u&ﬂsbto'sq’:n E:E&Q‘L&.'e“ﬁt and the installation of
the boards on the surface of the external wall were
1abori_ous and costly, and were great restriction factors

in construction and cost.

Thus, mold-integrating of the engagement fittings in

during the molding of the siding boards has been studied.

‘However, ordinary cement or ceramic sidings have been

problematic in that, in such mold—-integrating, warpage and

cracks could not be avoided during cure shrinkage of the

" products.

Meanwhile, in some ALC panels and pPrecast concrete
pénels having a_thickness of.more than 590 mm, an exampile
of ':.nold-integrating .and 'embedding by £first ﬁelding' and
fixipg an engagement fitting to the reinforcement steel
an§ then pouring readyjmixed concrete, is known. Here,

the reinforcement steel and the fittings to be embedded



center of the cured product to prevent warpage and
cracks by cure shrinkage. However, such ALC panel s
and pre-cast concrete panels have an artificialg yanuary 2007
appearance with little natural texture,, and are a s
heavy in weight. Also, the shape and position of the
fittings were characteristically restricted. Under
these circunstances, as a product that can realize
argesilgratedt hom nodre satdagle tendureheabasi i GitCi @8l nearly
stone, which is a nolded product of a mxture of
cenggiad, posdttical ot eneeaitd yisiamal t Fiasa BIES A0 E5h "Bl the
_attention, and attenpts have been made to
cemtled- off agtat Cutsyagesdiét tbt birBYen®N walR o lddd Gl ex
stone. For exanple, JP-A-6- 106549 proposesg%rrretdhodpéc s
byi eusel Ghrfiriddd N Hfe RIIGAGSIBAL ALES paGkd of | L cas
t he. surface and the back by nol d- f"ampnate?'r?g Elvvlr&t ﬁ“%ah cast
cofibkbes FRheNIsAlh AR aNegh-bye Kopadi LTDSEH! I
resin and a stone powder. Bal ance ggpgﬁft‘ép‘gggﬁln aglelq:tle
naghziliccauthace A Wie gk | egpt ¢d Lo, suppress
. war page. Nevertheless, int ilzegg%e, omef/‘gglt‘si 58 the
shaBb dahdhHak £ 9BaPLECERS | mted,, and the ol din
ot haa 2O k2t ngﬁ%hg?,"%%ie‘ggué’(?ftehghafac rdﬁs"ﬁi%qli’
redelygedgt he conposition of the nolded product and the
integration of the nolding and the fitting has not

beert"g@é%n ih'%ts% cgnsi dergtri on, occurrence of warpage
and 5 Janaar yC 2B SEPAERS: f AT o nBTPREEr At can
redfi I agdadt APLE Lo YmoRd gﬁégﬁggg eemcune. an mrtificial
stone, which is a molded product of a mixture of resin,
natural stone and mineral has attracted much attention,
and attempts have been made to mold-integrate engagement
fi_ttings on éuch artificial stone. For examplve, JP-A-6-
'1065,49 propoées a method in which a fitting for engagement
is held from both the surface and the back by mold-
laminating with a molten material obtained by knéading a
the:ﬁosetting resin and a stone powder. Balance of cure
shrinkage of the surfﬁce and the back is attempted to

suppress warpage. Nevertheless, im this case, only a

simple mold-lamination process is attempted, and the

- molding method 4is limited. Further, because the

relationship between the composition of the molded product
and the integration of the molding and the fitting has not

been taken into consideration, occurrence of warpage and



properties such as strength for using the artificial
stone as an external wall material is not actually
taken into consideration. Consequently, the 0bt§ﬁ$u£%2007

the invention of this application is to provide,

solving the foregoing .problens associated with the

prior art, a novel artificial stone wal |l panel as an
material with excellent-design, while

exg%;nal wal |

CTEC ABEEPYiRG i ntRbevratbont o iext evotal whklbsfactorily
t her eby bei ng advant ageous in view of productivity,

sumlrﬁgﬁle'dl 1ty Wm blye méedignt Q@'@ém@ and phys;u;a]_
artificial stone and a neans for installing such

pPropertigsalsuschons tstramgtit el usibhd enéfageieibfal stone
object of the. invention of this application '"is also

ast @prevteenal paddessaferipl OduCinkk t BEL8898y taken into
DI SCLOSURE OF THE | NVENTI ON | n accor dance MA¥ an

comspderabionbhe present invention, there is provided an
~artificial stone wall panel conprising: an artificial

St ONBon$d@uEREDRS| teHRN Qﬁjé\@tcmi‘:ogﬁé' Sﬁ?vé?&pt#oz% gf this

i norgani c fine powder conponent Wi a’slze

ap@lfeamiéw k80 M péevaaarga&%s?f'gsilgbd' v'g% ,JE‘frego:.ng

conponent with a size of 'les han
%

' - f f
st SoONERla 08, BBUBLSE, LEOT o 88 s et

bywei ght based on t
ratjo_of _the |norgan|c fine

AP {4 O ht
=t povvolce“‘falc:on‘g:)ne]{1 t%%n15e’5{éﬁﬁ’éf‘} 2¥8#: | matgadad with

N U S N
exteg:nﬁlr a%%“il thereby being advantageous in view of
product1v1ty, workablllty and cost, by mold-integrating an
artlf:.clal stone and - a means for_' :Lnstall:.ng. such
art?ifi'_cial stone to an extemél wall surface; the object

of the. i‘n_-vention of this application 'is alsc to provide a

process for producing the same.

DISCLOSURE OF THE INVENTION
In accordance with an aspect of the present invention,
there is provided an artificial stone wall panel

comprising:
an artificial stone, the composition of which comprises an

‘inorganic fine powder component with a size of from 9.5 mm £o
180 um,.an ino¥ganiq finely divided compéhent ﬁith a size of
less than 180 pm and ‘a resin component in an amount of fron

f7to309bywezghtbasedonthetotalart1f101a1stonecbmposatlon,
3 _l_:;]gie wej.l-gh.!;‘_;:atig_qf t;he ih.o.rganic :Ei'ne powder component to the.

.



of froml:1 to 5:1; and a support for installing the
artificial stone on a wall surface, enbedded to the
artificial stone, wherein part of the support ig;y 2007
exposed at the back surface or edge surface of tﬁguary
artificial stone, wherein the artificial stone
conposition has a cure shrinkage factor of.0.3.% or
|zggraﬂgiﬂ mm ﬁﬁvéﬂedr mdﬁf&ﬁﬁ otﬁ_ﬁ%anﬁch.f&ne powderxr
gtoenBoakhel: s Gldigdthi AP [b J.S.enpedaed at a,
vol ume ratio of 8006 or P%ggéﬁqugg%éggﬂﬁ?noefnqgog&e&?g +0 a range
%(ness. In accordance wth

legsesbm 108 bOkaly L °

agah] spect. of t'p'e. resent invention, there is

provi S%ﬁeﬁfo’c%‘s'éa ‘E%I‘%'&E’thf_aﬁlaérﬁwﬁ%pala wadheurface,
vald nel ., which conprises: preparing am xture having

a co-err%g%lgt £8n t&‘&nﬁﬁt%ifﬁg’lé\fil istermpni c  fine powder
CaPoNent with a size of from9.5 mnmmto 180 pm an
i not gahtr E3rh&% the supposinpsnenponethat she dadk |mssface or

th%\(‘}nﬁ 180 gén and a -resin conponent in an anount of
501 Pinfacenef pbhe argh€icisdd sawrehe t ot al

cQnposition, and a weight ratio of the inorganic fine
YRe

T Shspreti figiakes tonegaomposiaeby hak \4 dede shrinkage
conmponent (inor'gailie iae..powder conponent:
FAGLGANPE Of BReby Less desd corganenty i) thd 288%e O from 2.0
from1:1 to 5:1; filling the mxture into a bottom

kBl 8: 8pgdew’ nakdergearsupnObind @hd A'ﬁﬂ%z@'@gi%r@nbedded at a
artificial stone on a wall surface al'dng with atop

vioLunt hea ehi-o £ 0 bt 8853t 1R9n 2"feS0RC .iFrbqéthe £ L
support in a way that part o? Phgnge g%rc?@l a 15% less of the
PataRr Yh28RAesisS exposed at either the back surface or

the edge surface of
In accordance with another aspect of the present
invention, there is provided a process for producing an

artificial stone wall panel, which comprises:
Preparingamixture having a composition comprising an inorganie

fiile powder component wit.:h a size of ‘f_;'rrpm 9.5 mm to 180 g,
an inorganic f:;nely"dix;i'dedi ceinp.o;ient with a size of less than
180 pm and a-résin componeént in an amount of from 7 to 30% by
weight based on the total composition, and a weight ratio of
_t_:h_-e ipo.rganic' fine poﬁﬁér :c:ompenent :t;o the inorganic 'f'ir‘x-el;(
divided component (inorganic fiha_.pbwd‘é:" cqmpoﬁént: inorganic
finely divided component) in a range. .of from 1:1 to 5:3;

£illing the mixture int¢ a bottom mold; .
pPress-molding a support fox installing the artificial stone

jon awall surface along with a top mold thereby mold-integrating

‘and embedding the support inm a way that part of the suppoit
' 4a



the artificial stone wall paned at a volune ratio of
40% or |less with the depth of 800 or |ess of the
total thickness, wherein the press-nolding is 15 January2007
performed under a. pressure of from 1NcnR2 to 100
is I\(lé}gnﬁ t{g Performintegral nolding by enbedding SO as.
t 5ot Theesthpbr the ibagk| susfaenconf thheedgeksurface of
surface  and the ‘header surface of the artificial ,
the Std-ifdiaipangton seabs epahelent hSvallugk! rhitdilof 80% or
.. Stone wall panel. conprising: an artificial stone,
1epige widhpddia idep Ol offi BO%LCORDLEHES BN dHIOTUNLL Ehi8kness, -
_ powder conponent with a .size of from9.5 mmto 180 ‘
WheReianthe oy -adidnly 1@ ¥e920 e ROER  PibBsR ¥ 8F from
..0 legss than . 180 pmand a resin conponent Tn-an |
AN ko 0O Nbam7, t SReifomeiighitedinte holindbbiSembedding
January 2007 the total artificial stone conposition, .
50the. reiegied dhieosuphotrite 1nNatYR8LSE (de FOWMAR back suxrface
conmponent to the inorganic finely divided component
andi tbeghaadeti sarifawdebf W O £1:d 0L I9bbke I w8 Ypanel
di vi ded conponent) being in a range of from1:1 to
5:1; and a support for installing the artificial
stone on a wall surface, enbedded to the artificial
stone, wherein part of the support is exposed at the
back surface or edge surface of the artificial stone.
AdGiSCROREHI yhelr st osietl er eipfitii§ichel arztidriei alaldt opanel |
comﬁl.ﬁlslinﬁqngh’ a%fffifai h &(é,’ fﬂl}% SJO ?)BQQ%SRHBQS| tion
_ .has a” cyre shrinkage factor o _.g% or ﬁess.
WhigR S EPBREYSEH PReANOrgagd trking cpewder operpanengamdith a
, Wherein the artificial stone ' '
.81ze of from 9.5 mm to 180 pym, an inorganic finely divided

component with a size of less than .180 fim and a resin

component in an amount of from 7 to 30% by weight based on

“4b



conposition has a density in the range of from2.0 to
2.8 g/cnB after curing, fourthly provides the
artificial stone wall panel, wherein the suppo [
enbedded at a volune ratio of 80% or |ess mﬁthfégﬁﬁimy2007
depth of 80%or |less of the total thickness, and
fifthly provides the artificial stone wall panel,
wherein the support is a nmetal fitting.. Disclosed
Eheur takR | #TtAdigdalf istene scompondkiopanehe wémfiel Nnratio
at | east 5% by wei ght of the inorganic fine powder
of cHapodarrdanis t§imeproeder noomashen £0BPONMR . inorganic
Additionally disclosed is the artificial stone wall
tipeddy, diretded t heospohane hadimoraspeki ty Miidd 2 powder
depth (height) of from1l to 100 mm 5 15 January 2007
componiRpt,: igiorgessed finalyr dieidelorcdigtiiGit)) Bling in a
artificial stone wall panel, which conprises:
rapgepefi dgom lvilxtter & :Navidigl & GABRSH | QY COIEXdB1 {¥L the
an inorganic fine powder conmponent with a size of
artiéic9al nebohe 18R pa) ﬁﬂlinoggggggefirgﬁgb%ﬁgaidgg the
conmponent with a size of less than 180 pmand a resin
artbfipopabt sitond) aRuFdiRf phEeMot 1,302 i ght
based on the total con‘pos?t ii‘gn,&an%le?’a &v{%%%;fb@rg?i oexd‘?fosed
att the | BakgaNgerfdde RV orpanet. t Q¢t he i nargani.c .
finely divided conponen?afgnorganléaf?ﬁe %dﬁd i¥ieia
sté@&ponent: inorganic finely divided conponent) in a
range of from1:1 to 5:1; filling the mxture into a.
bottom nold; press-nolding a support for installing
t he
Additionally disclosed herein is the artificial stone

wall panel, wherein the artificial stone composition has a
cure shrinkage factor of 0.3% or less. Disclosed further is

an artificial stone wall panel, wherein the artificial stone

composition has a density in the range of from 2.0 to 2.8
g/cm’ after curing, fourthly proévides tﬁe artificial ;tone‘
wall panel, wherein the support is embedded at a volume
ratio of 80% or less with a depth of 80% or less of thé
total thickness, and fifthly provides the artificial stone

wall panel, wherein the support is a metal fitting..

| Disclosed further is the artificial stone wall panel,

éwherein at least 5% by weight of the inorganic fine powder'
?component is a transparent inorganic component.

%Additionally disclosed is the artificial stone wall panel,

_?wherein the surface has an asperity with a depth (height) of

;from 1 to 100 mm.



artificial stone on a wall surface along with a top
nmol d. thereby nold-integrating and enbeddi ng the

support in a way that part of the support is e
at either the back surface or the edge surfaceﬁ§%ﬁ§ﬁ¥2007

artificial stone wall panel, ninthly provides the
process for producing an artificial stone wall panel,

wherein the press-nolding is performed under a

pressure of fromiNcn2 to 100 NNcn2, and tenthly

provi des the process for producing an artificia

st orerwvat, padescigbe] ei Psthe rgsj nmpenent s,

;i%led in the formof a %1xtur§§g?e%§o g?rnDP£08?Cfﬂ% an
argg@%%ﬁifngSTZ:?ﬁ%h%rPaaﬁleli@%h@h comprﬁsb§HE¢me§§ring a
mi2eged | BRG : above, .on the basis of ‘

Che i raraag g s enby et ORI | A JMane@nic fine

powdgmremiarentnst al | ation on the wall surface with the
.artificial stqne, it can be indispensable to properly
wifh rgf’z?hé’%c%nﬁﬁ’&ist'isoﬁm‘bft?h%BPeﬁiﬂn ARt dnoalanse fimely
di&{lé ani c congonents to be m xed therewith for
Suppr eSEPRE2ERE WHRuchcBiaec@fpatres bhapuldd0 pm and a

hrinkage of  the resin conponent and that in this

Te%ont FOTPPBReRhe 1% dHhodPPRBR, O&gdieat s tas 30te by weight
ba iqﬁr anj c conEonents are stretched with each other in
SE Ut etie phfkad sempesisionuppndsa twesiatt i nkabe afidthe
.__the resin conponent as a binder forns a conpact cured
Inorgeanhe, fiRe RandemicepBROBENthdo ptbel iistorganic finely

. requirenents therefore has been i ntroduced. That is,
divided,, pe component {(inorganic fine powder

component:inorganic finely divided component) in a range
of from 1:1 to 5:1; filling the mixture into a bott;om
mold; press-molding a support for installing the
artificial stone on a wall surface along with a top mold
thereby mold-integrating ang embedding the support in a
way that part of the support is expose at either the back
surface or the edge surface of the artificial stone wall
panel, ninthly provides the process for producing an
artificial stome wall panel, wherein the press-molding is
performed under a pressure of from 1N/ecm® to 100 N/cm?, and
'tenthly provides the process for broducing an artificial
stone wall panel, wherein the resin component is filled in
the form of a mixture of two or more of the foliowing: a

monomer, an oligomer or a polymer.

As described :



I ndi spensabl e that the conbination of the inorganic
fine powder conponent with the size of from9.5 Mmto
180 pm and the inorganic finely divided conmpon
with the size of less than 180 pmis in the raﬁsgjgn%%ryzom
from1:1 to 5:1 in ternms of a weight ratio and
further that the anpbunt of the resin conponent is in
the range of from7 to 30% by wei ght based on the
abboeal sHOURE i, d tifycial,_st.one bady exclusive
of the amount of t eagup%%ét ilflﬁitltnﬁg pﬁb%ﬁctl'r“ont e mold-
inPEQEEESng! b€ e.i.ndispensabl e that.  the m xture of
t hg resin conp%%nf’hgﬁgﬁhegqxf}o?ﬂﬁﬁ?&1FFh@f‘y Gh vihedwall
surd nponengs is filled into the lower nold, the support
61 W8l Faei 8htdhiaiakl stenef ate ¢an (resiseti spenkable to
proparug ¥o30041 aho it b, u r, mold.to integrate
t he support by eﬁﬁ%‘%‘?ﬁbﬁg‘% acgs)Ptetohee%&‘)s&él f“ﬁ‘éeﬁgratl gfd
| east one of the back surface and

he, ort to at
thét heuz%’gga%h?f aEB™BPRERES atEi f iR alMmitashe Wherepibhl . for
rsuﬁAsr di scl os%j herein, it is possible to solve the
Brovieme 0] Heiyencariccompanied thy exrer shrinkage of

the 8l eri,al having designing property with a natural
. U] o XEAME b§OURONERE f 2Bfal tha®nein neihitsai moatrol of the

redeterm ned strength for installation and sinplify
COMPOEIAIT o2 SFECTRERS f S Ehet alnatdaomi ©n canpexkeatisor are

wal | surface. BRI EF DESCRI PTI ON OF DRAWNGS Figs. 1
strghghed, el decershal ottiens iande adeacklgurfasited Vis®dte to

show ng an exanpl e of nold-integrating of a steel
suppress the shrinkage and the resin component as a binder
forms a compact cured texture, the construction of the
peculiar requirements therefore has been introduced. That
is, it can be
indispensable that the combination of the inorganic fine
powder component with the size of from 9.5 mm to 180 e
and the inorganic finely divided component with the size
of less than 180 um is in the range of from 1:1 to 5:1 in
terms of a weight ratio and further that the amount of the
resin component is in the range of from 7 to 30% by weight

based on the total amount of the artificial stone body

exclusive of the amount of the support.

: In the production process, it can be indiépensableﬂghat
the mixture of the resin component and the inorganic

finely divided components is filled into the lower mold,

the support for installation on a wall surface is pressed



frame. Figs. 3 and 4 are sectional views and a back
surface view show ng an exanple of nold-integrating

of a conbination of a steel frane and an irregfg rlll% 2007
finished steel plate. Figs. 5 and 6 are sectiona Y
views and a back surface view show ng an exanpl e of

nmol d-i ntegrating of steel fittings (partial use).
Figs. 7 and 8 are sectional views and a back surface

alohew whemi RGheaNygxanp! | daj rati of an 8
15 January 2007u§%srreéﬁcl)§irl yr&fi'ﬁillg%ﬁggag eer]:l%epl gpgport by

enbeg8ind- k& A £ ESCQ:%Q%:e Vi gus P%ggn&rfggt%}me\:ng&gpggg to at

showi ng supports to nt égr a

1ehber . ofB W5 F RRI NG, OUT THE | NVENTI ON The
inve%tﬁitaor?foﬁﬁt-ghi s appq%:%%naﬂﬁst{’ﬁeeflgﬁeﬁé}i‘"lﬁﬁce of the
rLstics d_t he_enbodi nents thereof are
arﬁggfé?? gdgééié%o‘\’fv.af?np?ﬂﬁlart ificial stone wall panel
of the invention of this application, it is
I ndi spensabl e, as stated above, -that the conposition
of the artjficial stone body except the support
cofpri b3clqsed diphsiangaritc fiisne ppewdeleCORPONEBlve the

proMiéms a oF Zghe O, fil,gM miQ 4.5 <L i
oW e oo AN JEG MARSE e 5 cpatria
| hav+%%s‘Qqﬁ%gqmmg pprompadty with a natural texture by an

- artificial stone, maintain a predetermined strength for
installiation and simplify preparation and work for

1__n_sj:_allation Oon an exterior wall surface.

BRIEF DESCRIPTION OF DRAWINGS

Figs. 1 and 2 are sectional wviews and a back surface
view showing an example of mold-integrating of a steel
frane.

Figs. 3 and 4 are sectional views and a back surface
view showing an example of mold-integrating of a
- combination of a steel frame and an irregulafly finished
steel plate.

Figs. 5 and 6 are sectional views and a back surface
‘view showing an example of mold-integrating of steel
fittings (partial use).

Figs. 7 and 8 are sectional views and a back surface

view showing an example of mold-integrating of an



<I'l> a resin conponent, an anmount of the resin
conponent <lI1> being in the range of from7 to 30% by

wei ght based on the total anmount, and a “B'ght1§$%&ﬁyzoo7
of the inorganic conmponents belng in the range ©
<I-1>:<1-2> = 1:1 to 5:1. The inorganic fine powder
conmponent <I-1>and the inorganic finely divided
conponent <1-2> as the inorganic aggregates

irggpudprdyi § kgndRbeds sitbiedi @lageone wal | material 9 15
January 2007 in conbination with the resin conponent
<||>F@Q$ect9vb2y ageppsestithal ocelewencandf fy¥drgeriews
or cracks in the nold- integrating with the support,

shgwungusnhpprteakpzbed@nuegialﬂby&madedﬂdﬂﬁﬂgﬂiﬁif%ﬂékeof.
as a strength and a hardness. At this tine, in
realizing the physical properties, it is inportant to
blend the two types of the inorganic conponents <l-1|>

BESMOMGHE 2PoRi CARRERE DOTOPBENIRVERTIORI S 1S because
mnth the use of the inorganic conponents <1-1> and

- 2phdli $HQERBY ohN o3 q'.'lﬁss'a?%&j?c %}1?%(3 Ihlag‘ forego:.ng

artificial stone wal | panel

'chiiééﬁgiiéiﬂb@y Qﬁéséhé gﬂﬁbaﬂmégtgegke%ggF Fﬁg Sdescribed

results in providing, In consideration o
peXdndi ng amount of the resin conponent <II>, an
artificial stone wall panel having a natura

appeyy %Lge 2 a# sto qqé; anel cannot
be estlnﬁ$ § 516 38 nﬁpaeanventlon
of‘%ﬂ%@“&ppllcatlon, it is indispensable, as stated above,
that the composition of the artificial stone body except
the support comprises
<I-1> an inorganic fine powder component with a size
of from 180 pm to 9.5 mm,
<I-2> an inorganic finely divided.component with a
size of less than 180 um, and
<II> a resin component,
an amount of the resin component <II>'being in the
range of from 7 to 30% by weight based on the total amount,
and a weight ratio 6f the inorganic components being in
the range of
<I~1>:¢TI-2> = 1:1 ta 5:1.
. The inorganic fine powder component <I-1> and the
inorganic finely divided component <I-2> as the inofganic

agg:egates constituting the artificial stone wall material



Wth respect to the blending amounts, it is
preferable that the total anmount of the inorganic

and the amouni of the esin component. <ii> i s ity 2007
- nmponent <II> iIs at
| east 7% by weight and at nost 30 by weight, for
exanple, from7 to 20% by wei ght. Wen the anmount of
._the resin conponent exceeds 30% by weight, it is
1ng;GombiRation cBhtholtheneresine compparafe <Id>| esbfedtively
0.3%even in the nolding with a great pressure
SUBRTEEdi fhe fFcustansie obowarpage andcra@kss ihartier ymold-
. 2007 warpage or cracks mght occur. In the invention
inpegratingpyiitbattihem, supireet ni agdt fertheor garildze desired
conmponents <l-1> and <1-2>, as described above, the
phyfboal brorRotimer gagche afs e galartic apbretardndss. At
with the larger grain size is larger. It is inportant
thigattime ,t hénweredliziaig o thiehepRy®ital t harpefirdied roml is
to 5 times that of the inorganic finely divided
imponpoment tel - b2endhathd t two | e6gpébanct tivke, R rganic
ef fect of suppressing the cure shrinkage by

compomdnts ngrol >t Bad iXIDaNd £f féFén POYHEErE9RP@RSR. This
<|-1>is not sufficient. Wien it exceeds 5 tines, it

is ibechifé cwlthshleacd Gf PERYI §801H8n DEIRASBRELYs <1-1>
which results in decreasing properties as an

andirtkfigsal a3treReatTOCln SYLBiAS &iAd €Yt Nyign-density
Accordi ngly, these cases are undesirable. In tﬁé

artrdidiL al sgbnee Yahli Pane,of tESd’}”VwEh"”.tﬁé tRiShest

application, it is considered that the cure
fillability by classification is realized. This results
in providing, in consideration of the blending amount of
the resin component <II>, an artificial stone wall panél
haviné‘ a natural appearance like a natural stone, which
panel cannot be estimated, at a glance, to be a resin
molded product.

With respect _to' the blending amounts, it 1is
preferable that the total amount of the inorganic
components <I-1> and <I-2> is less than 93% by weight and
the amount of the resin component <II> is at least 7% by
weight and at most 30 by weight, for example, from 7 to
20% by weight. When the amount of the resin component
exceeds 30% by weight, it is difficult to control the cure
shrinkage to less than 0.3% even in the molding with a

great pressure exceeding, for example, 50 N/cm®, and

10




shrinkage factor of the artificial stone body except
the support is 0.3%or less, nore preferably 0.1% or

|l ess. Incidentally, regarding the definition mﬁn'

"cure shrinkage factor" in the invention of thlsjEl 2007

application, a cure shrinkage factor: Sis

represented by the followwng fornula 1 wherein A

represents a horizontal inner size (in wthdrawal
warpgafnBrdsragksamighi Peguw.and B represents a

hori zontal size (nmeasured at roomtenperature (200C))

of afncbhedipredbioni nfmuhdisngppiltikattien)oldnfdeaiBngl the

15 January 2007 [Formula 1) S (% = A- B X 100 A
inorganic cempenthessi<azelB aind her <y edaeradue:hb&d above,

naturally a size of the artificial stone body before

the hemouptordf i sheenedttfthhy ERhdi Hbwddtr tbemboNERALT XY -1>

of this application, it is preferable that the

widenshey {afder ewaiRg)sDiet AR PiddiCialestppe; Q%‘é:tant
isin the range of from2.0 to 2.8 g/cnB . Wt

thatespecthé owehghtNeagaRi,C éﬂéﬁee.:wm_er FRPROPeNs féémli to
in the foregoing bl ending anount, Ieast 5% by

5 m@ttﬁ&@f@pftl‘i@nﬁ&r&aﬁiénﬂ%??t a¢97Re8CRbmn V\gﬁpﬁﬁtte%-

above. In this blending, an arti |C|al stone

2> panekhene! §asi ng scﬂgﬁre&%ﬂm PeSeed {:‘ﬁé | 8ffect of
variable by illum nation nat ur a 1gh
suﬁﬁﬂégéﬂﬂdﬂ ﬂﬂéﬂncéggj'éﬁklnkage' by stretching of the
.inorganic fine powder component <I-i> is not sufficient.
When it exceeds 5 times, it is difficult surface to
provide 'the ‘high density, which results in decreasing
properties as an artificial stene member, such as a
strength. Accordingly, these cases are undesirable. |
In the artificial stone wall pane of the inmvention
of this application, it is considered that the cure
shrinkage factor of the artificial stone body except the
support is 0.3% or less, more preferably 0.1% or less.
Incidentally, regarding the definition of the "oure
shrinkage factor" in the invention of this application, a
cure shrinkage factor: 8§ is fepresented by the following‘
formula 1 wherein A represents a horizontal inner size (in
withdrawal from molds) of a mold frame and B represents a
horizontal size (measured at,room_temperature (20°C)) of a

cured product in molding with the mold frame.

11



nmovenent, nanely by changing an angle or intensity of

; ilTumnation is realized. This effect is actually

| brought forth by providing asperity having a depfuary 2007

| (height) of from11 to 100 mmon the surface. In the
foregoing case, the total amount of the inorganic

| fine powder conponent may be a transparent conponent.

| An anount of the transparent conponent based on the

| [Fogmailagddunt of the inorganic fine powder conponent
<I-1> is generally from5 to 95% by wei ght, preferably
12 15 Januagy_Z%O? from10 to 70% by wei ght. The
types 6%) the—-r6r garoe conponents <l-1>-and <l - 2> may
i nclude vari ods types. One or nore of a natural stone
powder, a mneral powder, a ceram cs powder, a gl ass

Inpohder case,a thie! @lilzeG F0lofAldHY APMEHBHAYAd W Giraiiy
The inorganic fine powder conponent <lI-1> may contain

a &izer TSP Hrd I SN Cs EbRE BB&QeEe‘ESQfBO@%%t 'su(%i;otrh:e is
transparent inorganic fine powder- component, one or

embBdeedOby CRbORERSS transparent and col ored transparent
conmponents of quarts, glass, garnet, anethyst and the

|'i kern ar gnRr efigfvid g4 disedo g AS inorganic fine ..
‘powder conponent ot her tREn t gg% (PSP AT B 1t 1s

prefORBNLC AR RIS agRIPLDCN el KBS | gfe the

nat ural stones such a gra _
S Rl BRN 8F A UAfastPprea ot e e QutR 2.8
g/éﬁp.river sand and sea sand which _

With respect to the inorganic fine powder component
<I-1> in the foregoing blending amount, at least 5% by

' weight thereof can be a transparent component  as noted
above.‘ In this blending, an artificial stone wall panel
releasing scattered luminescence that is variable by
illumination of natural light or értificial light and its
movement, namely by changing an angle or intensity of
illumination is realized. This effect is actually brought
forth by providing asperity having a depth <(height) of
from 1 to 100 mm on the surface.

In the foregbing casé, the total amount of the-
inorganic fine powder component may be a _transparént
component. An amount of tﬁe transparent component baseqd

on the total amount of the inorganic finé powder component

<I-1> is generally from 5 to 95% by weight, preferably

12



are classified are listed. Wth respect to advant ages
of the conbined use of river sand, sea sand or dam
sedimentary sand, it is considered that they arg January2007
energy- saving materials wthout the need of cru ng,
a fluidity of a mxture before solidification is good
because of the round corner of the grain and a
£ ﬁr al text ure i s induced. Further, as the other
roﬁo JarfPc 7%, E¥pdRdEht-conponent, a | uni nous or
fluorescent pignent is coated on the surface by
baki Hﬁeortywscdhﬁ i HRe asnargand ¢ ngomapeents3 <I5 1yarmnal y<I -
2007 wth a resin. A characteristic |um nescence or
2> M3y ekeehede| yardaniszcivoas € ePhectorvehgrdyobl endiatpral
these coated products in an amount of at |east 5% by
Stweﬁgapwﬁaged ap mimiegaflo peiwdenoumt .ceStiohi o powde U @lass
fluorescent' pigment nay be contained as at |east a
poyder ehdt ke metaliv cofi aklyy gowidded ax@mengitalie 2> The
The resin conponent <lI> as the conponent
inevgapicut Edget heosdef | coabofikare wal-li>pan@bodbhtain a
the invention of this application my be-made of
transpa;entpoiuﬁfgenﬁe_CﬁﬂﬂéYWﬁéﬁdéf component. As the
addi ti on-pol yneri zati on, ~ condensati on- polynerlzatlon

traispdifen t KenorIAnIRY Hhe SE6RELLT MRPINTHLS! dStd nQr more

strength, a weatherability, a vvater resi stance,

of Oi lcaBSEBba8Ce @PQnEESr&%Ke aﬁfﬁ olo?@%fr'@rahQPaFent

relation to the use as t mat er ene

confde @P| &= eALPLES LPELEOT gLPgLYde pal ﬁy“%ﬁ:sa%fd the like

are preferably used. As the inorganic fine powder

component other than these transparent inorganic fine

powder components, for example, natural stones such as
granite and marble which are crushed and classified,

molded articles such as a tile which are crushed and

classified or sands such as river sand and sea sand which

are classified are listed. With respecﬁ to advantages of
the combined wuse of river sand, sea sand or dam
sedimentary sand, it is considered that they are energy-
saving materials without the need of crushing, a fluidity

of a mixture before solidification is good because of the

round corner of the grain and a natural texture is induced.

Farther, as the other inorganic fine powder
component, a luminous or fluorescent pigment is coated on

the surface by baking or by coating as a coating layer

13



nmet hyl nethacrylate, butyl nethacrylate and the Iike,
nmet hacrylic resins as copol yners containing these as a
mai n conponent, polyners of nethyl acrylate, etf¥ylyary 2007
acrylate, butyl acrylate, acrylic acid and the |ike,
acrylic resins as copolynmers containing these as a
mai N conmponent, unsaturated pol yester resins, epoxy
_resins, styrene resins, and. conposite resins of nore
Wiklhan aonereshareof . An ttkavatcidériswic st duwmimeidcence or
material of the 14 15 January 2007 invention of this
fluprgseandeon,isan erdliffdes almozieone fifeetdve1ymaber | BhefiBYng
be used to supplenent at |east one of the . foregoing
thede lzpatkd2>padducts>. infhian rocyehe et ehitaliedd®y ke by
derived frombuilding materials such as scrap wood

weight Wk d ain fudaidad £, dmd@d al s of construction for
road or the like, materials produced for disaster

Pr e\eidth Of Oriurtiodd Keor anﬂl&@é@éééﬁé;%z"&ﬂﬁéﬁgeﬁnay be

during production. This recycle material '1s used such

cordthdinddeadl tati st StaONgaler ned h%f-heblt Eﬂggﬂgn‘ige ¥%%er%y

i norgani c. fi ne powder conponent w e size of

diviRANdoRipdmenENc B8 . i norganic finely divided
conponent wth the size of less than 180 gm and the

resiBeCompaRen!, BBhbAdntne RhFnd and sghldifalfgnene

t he nol ded product crushed to a size o fro
confBitedng e TURRECGBEAS! SUBE LALE kel ey 35 e
invéﬁ%ggqi nglfy’tﬁfg oua{pcp icaa{teicg:xg n?nearyve%’e aggdgoség a'\ia?rious
polymers or copolymers of addition-polymerization,
condensation-polymerization or the 1like, and may be
selected upon considering a strength, a weaiherability, a.
water resistance, an oil resistance and the like as a wall
material in relation to the use as the wall material. 1In |
general, preferable examples thereof include polymers of
methyl methacrylate, butyl methacrylate and the 1like,
methacrylic resins as copolymers containing these as a
main component, p.olymers of methyl acrylate, ethyl
acrylate, butyl acrylate, acrylic acid and thel like,
.aerlic resins as copolymers containing these as a main
compone_nt, ungaturated polyesterxr resinrs, epoxy resiﬁs,
styrene resins, and composite resins of more than one
thefeof.

In the artificial stone wall material of the

14



reduced. In this case, when the artificial stone

crushed to the size of from180 pmto 9.5 nmis

Flended with a transparent grain conponent, a]SJamguy2007
um nous material or a fluorescent material, a goo

| um nous performance is expected. The size of the

i norgani ¢ conponent in the foregoing descriptionis
from180 gnu to 9.5 mMmin the grain and less 15 15

~ inyentdop 2G0Thishappl8Gagmdm tde dH4EE RN s TS Kycle

actually be attained easily by using, for exanple, a
maseedelofmay Benmuiald nesh sAgffIesbitn dt S14a38010de 2600 the
corresponding to 1SO The grain conmponent with the

fosegeinl f<m>L80<pARbO arfll S<HEDCAN Bgi &1 2asibhed Mscdrial
conmponent which is passed through a 9.5 mm nesh sieve

magNBel A8 iReOE ror Bu PIAIES masb8Y81s TREH RE @?ﬁ‘a@ wood
conmponent can be classified as a conponent which

anfa®s6d EBro¥aRnd t48Q, PatRs a3iL \WE éd?lgél%cq{fdrf 'f(axalroad

stone wal | panel of fhe invention

oraPRbi §2kkONmadbeRg1W LR ohle R ?Jr omeg?:%rxa%B:%r\)e%tél%% or

it is p033|ble that asperity o

thd or el ON 4,01 %!Hééaﬁ%féqd d%?sc{:maﬁsé & %.{111 tz:o“:éh.u'.'t::n. n.

transparent 1 norganic conponen EX ose
Al t, f_t.h t
el DA S8 U g, ot TR, B Hcsan
B S PR G AT B

artificial, qugé an
component wit e s:.ze of from 180 um to 9.5 mm, the

inorganic finely divided component with the size of le.ss
than 180 pm and the resin component, molding the blend and
solidifying the molded product is crushed to a size of
from 180 um to 9.5 mm. These recycle materials are used

as at loast a part of the inorganic fine powder component

(I"l) .

Accordingly, resouroes are conserved, and costs are
reduoed. |
~In thisrcase, whén the artificial stone crushed to
the size of from 180 pUm to 9.5 mm is blended with a
transparent grain component, a 1uminous material or a
fluorescent material, a good 1luminous performance is
expected.

The size of the inorganic component in the foregoing

‘description is from 180 pm to 9.5 mm in the grain and less

15



novenent thereof. The size of less than 1 nmis not
necessarily satisfactory for rel easing variable
scattered |umnescence. The size exceeding 100 yMhyary 2007
makes the wall finish nenber too thick, raises the
cost and increases restrictions to structures. Thus,
the lum nescence is rather inpaired. Meanwhile, the
exposure of the transparent inorganic fine powder
thapddfenim sirg| $he | fillhepansal e, TMhis exposuaetuslly be
realized nore effectively 16 15 January 2007 by
atpmkned tersidbuly ofustimg .t r §nspaesanptenpoacndiate of a
| east 5% by wei ght based on the total anount of the
nopiparlanesh déftnedwier JTenpoeent -tk 2bv8oasostrakpdnding to
above. Wien it is less than 5% by weight, the
IS@XpoEhe egrdin heokpanenar aikth ithel GANE df NErHRAVEEE im to
conmponent to the surface is not satisfactory, and it
9.5 smihakdny lexperhiedifoebelRase c¥apbabhe SAAILET £4 passed
| um nescence. The net hod of applying the asperity to
thidiIs U 808 miheRED QR 4k {BEa LAASRALE R, 11018 fi-mesh
fi ne powder conponent thereto may 1 nclude variou

sidﬁﬁlﬂxﬁheAiiﬁel&fﬁfﬂaEbﬁpHﬁEBQdméﬂﬂ?SX@HEE%ifﬁgﬁ as, a

resin conmponent on the surface is effectively renoved
coniddert %ﬁxliwtihs‘:%ast%e% Ynrdlsd V]HHJ fed gil L e

_ conponent on the“surface or ] ettl [ﬂ d e W er

Of 3nMahdl d:fls AP SUEhECGA1130LR A - (DL dhfdenes
all .

under. pressuret roug castlng \Mptaﬁle& O?ftev elngentlon
of deC,Tq.(lagl ngaﬂbfic@\éi‘bggse qﬂoq{)gds' &Eghart It:theCI'aI b?tt:.-ggleng

wal I pane
characteristics, it is possible that asperity of from 1 to
100 mm are formed on the surface and at least a part of
the transparent inorganic fine powder component is exposed
to the surface. That the size of the asperity on the
surface is in the range of from 1 to 100 mm is effective
for releasing scattered luminescence that is variable by
illumination of natural 1light or artificial light and
movement therecof. The size of less than 1 mm is not
necessarily _satisfactory for releasing variable scattered
luminescence. The size exceeding 100 mm makes the wall
finish member too thick, raises the cost and increases
restrictions to structures. Thus, the luminescence is

rather impaired._ Meanwhile, the exposure of the

transparent inorganic fine powder component is also

'~ indispensable. This exposure is realized more effectively -

16



rel eases the scattered | um nescence that is variable

by illumnation of natural light or artificial |ight

and novenent thereof. Such an artificial stonefﬂﬁ$hmy2007
panel has been so far conpletely unknown. By t%e
arrangenment of the artificial stone wall panels, a

desired glossy wall surface in conbination with a
surface can freely be

b | ess.gl ossy or %gpssless wal |
Yd%?%&ﬂgd tggsm? itn of h&hen reranisnersn tt onramentc @t deast

SgtEF sugfort 17 15 January 2007 for installation on
t & gkt bagedi on rftheyr sbltplnwimtecht byf behag inorganic
.enbedded in at | east one of the back surface and the -
£inggRouderacomsfonand ntl dbYl psodusitess dbwvey t iwhehalit is
stone body. In the artificial stone panel, at |least a
legs, then I%ebyumedohti,s ex@osapoarat dfeashe OReadfsplai@nt
. back surface and the edge surface of the panel or
ingrgIniterfdafe whwdeby cemponesntaldat ithe Oguthgedalis not
surface i s enabled. The material of the support may
satimfacieonss i oasd mater ial s Mdiedas expEiedd (i B§! UdeRgase
an alloy), aresin, a woody naterial, ceramcs and a

varmigiplosi seatedmyd duntindsdensés . nore thereof. Preferable
Is a material which is good in affinity for the

f or e ngettidd f b€i abpatang bogy aEﬁéE%Eﬁe%%d tﬁbt ysurfa_ce

adhesi on thereto and excellent in =~ weatherab

andwatexpoeingt ante, HUrBHdhredr a?ialﬂ:&XnﬁHd 08 11 Ke qer
~ Its shape and structure may i nclude Vvarious JtypesP
compohegitaMRheretb | RafONShOLh8d tHAL; Als engagenent As a
bPreferable method, for example, the resin component on the
surface is effectively removed with a solvent capable of
dissolving the resin compornient on .the surface - or 'by
jetting pressure water of a water jet. on the surface,
after heat-mo'lding under pressure through casting with a
reverse decorating die.

By these .methods, the artificial s£one wall pane
releases the scattered luminescence that is wvariable by
iliumination of natural light or artificial 1light and
movement thereof. Such an artificial stone wall panei has
been so far completely unknown. By the arrarngement of the
artificial stone wall panels, a desired.glossy wall
surface in combination with a less glossy or glossless

wall surface can freely be designed easily.

In the invention of this application, the support
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portion which allows screwi ng, bolting, nailing, :
riveting or the like and which can fix the panel from

the back surface without boring or cutting theup@H&£ 2007

surface is fornmed or that a structure having a fix

portion protruded outside the edge surface is

provi ded. The support can be produced by being

integrally nolded with the artificial stone panel
fopodys tafl lighiiont iore, thd heaDi xkuk€aek ke ifMYeR@FRING molded

conposition for the panel 18 15 January 2007 body is

byfbkliag embeddegerinmil, 16d¢k t BReSUBEPRhe RAGKABZurHRRRY and
nold are then pressed for nold-integrating. In the

th&Dlkdigeg, swr f @S Sof € tAk, nfA/deX P Pbuctd08s %@W%ﬂ-.&flcmz
less is sufficient, and the pressure nmay actually be

stbheMpd8ylN cnk to 30 N n2. In consideration of the
fiIIablrlty in the lower nold or the nDIdabiIity, it

i's  phehgl abéd&%f?él W05 05 HD ;%rpédl t hg mllg%m%r a hgrt of

ol i goner e polynmer are“use he rés
th nb
théuwﬁﬂppong% LB Efar kY e ?ssgtiﬁ%rea% ! %eg%aauerface
I t trud
and Phe BSe¥oiFFrefcrd) Eé%iﬁansingrr" R e

t he de s 80%or, |less_of the tota t hi ckness. \Wen
th?tﬁ?i&§%£%£*eﬂl%ﬁe?%%éﬁ%lkoﬁUﬁ ﬂc?hés gRpPhedx ceeds

80% characterlstlcs as the wall anel, such as a

str &ft hmaterdaly BE | hRai rEWPPeRl (Y erimedadsccypgious

on the appearance of the surface.
materials such as a metal (including am alloy), a resin, a

woody material, ceramics and a composite material of two
or more thereof. Preferable is a material which is good'
in affinity for the foregoing artificial stone body
texture and in adhesion thereto and excellent in
weatherability, water resistance, strength, durability and
the like. Its shape and structure may include various‘
types. For example, it is considered that an engagement
portion which allows screwing,. bolting, nailing}, riveting
or the like and which can £fix the panel Vfrom the back
surfacde without boring or cutting the panel surface is

formed or that a structure having a fixing portion-

" protruded outside the edge surface is provided.

The support can be produced by being -integrally

molded with the artificial stone panel body. At this time,

the mixture of the foregoing composition for the panel

'1'3-



Figs. 1 to 8 attached hereto show sectional views and
pl ane views of the panel back surface on the

construction of the artificial stone panel in the,, y 2007
invention of this application. Figs. 1 and. 2 (casez§
illustrate the artificial stone panel and a stee

frame (1) as the support. The steel frame (1) is
combined with the artificial stone (2) by integrally

botpl disgf:i THea Al 141 GbabrStHRNG,PARLE ithd NSibdAd WhEN an
steel pillars (5) 19 15 January 2007 by rivets (4)

upperbRbi& LBeovHBLt BeelBobhi RYrOhokilY h%@graP%SS (3).

[
Figs. 3 and 4 (case 2) illustrate t e artificral

stongn pail A G3WRPOT L tﬂ}.eé'seéﬁ %' Spg Oéx%na?}e, 100

conbi nation of a steel frane ( an 1rregu

N/ éian ishef sl egl pligk fci%ész ThgaSyURRo g:trle s%u(%l%gtx)nlagre %.F uaI]. 1y

artifircral stone I nt'egr
be E‘;ﬁf%*' 12 e, ?@%%Léé' ’?ﬁé""'bf PR AFRSEEPng . the
eifPasFLicY 1h B ® 5§vﬁ%r6m%§ Cre] the AR S (he s
Prf?%eZPaSeifff.ﬁﬁﬁée"t&oomer Jhome Ra s oty | YO8 AisAeReT
al.e (6). _In case 2 shown in Figs. 3 and 4,

t
ami gﬁga%’ ¥IUSOWATE YESgs. 25 7 thed BeSime CRABOBERE fk o the

IS |ntegrally nolded with the irregularly finished
mixturs plate (6) to reduce, the weight and secure the

eng%genent portion while inproving a
the embedding of the support by the molding, it

is generally preferable that the volume ratio except the
portion protruded outside the artificial stone panel is
.8095 or less and the depth is QO% or less of.the total
thickness. When the volume ratio exceeds 80% and the
depth exceeds 80%, characteristics as the wall panel, sguch
as a strength, tend to be impaired, and une\-renness occurs
‘on the appearance of the surface.

Figs. 1 to 8 attached hereto show sectional views
and' plane views of the panel back surface on the
'consiruction of the artificial stone paﬁel in the
invention of thié application. Figs. 1 and 2 (casel)
illustrate the artificial stone panel and a,st;.eel frame.
(1) as the support. The steel frame (1) is'combined‘with
the artificial stone (25 by integrally molding. The

artificial stone panel is installed with steel pillars (5)
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bendi ng strength or a fireproof performance. As shown

in Figs. 1 to 6 (cases 1 to 3) the engagenent portion

is rendered hollow for easy screwing or rivetijgy ﬁ&y2007

course, regardi ng the engagenent portion, the nuﬁ%er,

the position, the size (for exanple, a dianeter and a

l ength of a screw or a bolt) and the conbination are
bnot.lim’ted by these exangles. 20 15 January 2007 In
angrBPtPnedd cQtedoldctokAragoho thise Pavbhngomnf rivesing
haP lication, the artificial stone wall panel having

% sﬁﬁport enbedded therein is realized as the

integrally nolded product free from warpage or

crack¥198ccdr drR§ tdo fhesendntiblustrabes the artificial

application, for exanple, the artificial stone pane
stogeyctpamed r ewld zeduppprthe theisodf tdeengfildinm Ngof - a

physical properties with large wthdrawal break | oad
cogbiantimpedaéd fitetaglpoftama (I) a &PPoin. Bersidtarly

strength (JIS A 5209) 285 Ncmor nore Vickers
fipdehindsste650pRatter (#)Somhiel @uphokt AGCRIAAIAN with the

weat herability no abnormality S. W 0. M (2000 hours)
arg¥f{e0d8lhowtgneno dbmor iy} i t Yntbeird119Si Shél§engnd The
- alkali resistance (JI'S A 5209) no abnormality
artificial stone panel is installed with ALC wall (8) by

boits (7), etc through the bolting or riveting holes (3).

Figs. 5 and 6 (case 3) illustrate the artificial

.stone panel and steel fittings (9) as the supports thereof.

Figs. 7 and 8 (case 4) illustrate the artificial

- stone panel and an irregulariy finished steel plate (§6).

In case 2 shown in Figs. 3 and 4, and case 4 shown in Figs.
7 and 8, the whole surface is integrally molded with tﬁe
irregularly finished steel plate (6) to reduce the weight
and secure the engagement partion while improving a
bending sﬁrength or a fireproof performance.

As shown in Figs. 1 to 6 (cases 1 to 3) the

.engagement portion is rendered hollow for easy screwing or

riveting.
Of course, regarding the engagement portion, the
number, the position, the size (for example, a diameter

and a length of a screw or a bolt}) and the combination are

~not limited by these examples.
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Freezing and thaw ng test B nethod no abnormality 200

cycles (JIS A 5422 "Ceram cs siding"). |npact

resi stance test no abnormality 500 g ..... 2000

After dropping hanmer (plate thickness 18, 21, gkﬁﬁ%¥y2007

Wt hdrawal break | oad of an enbedded fitting portion

21 15 January 2007 420 kgf (installation strength for

one position) Thus, the invention of this application

i's Ehlaayraﬁedhﬁaéedﬂgaaf|daadﬁaﬂﬂ§(ggkahéegﬂygﬂgmbn of

to the Exanples. O course, the invention is not
thlismdmd faditn, feohd owired sExaan! eseodeXAVRLESY aﬁﬁii‘rﬂﬁﬁng

1> The conpositions shown in the fO||0MAng Tabl e

théeklppPirePamBdddkl theseliabli® ﬂ%?& én¥ﬂgggrally
nmet hacryl ate resin conponent, an fh |t|ves

monaeap?wauatpﬁeél Eﬁoﬁyﬁsrg%bngr%&?aﬁt and a |ight

stabil'i zer For each conposi t1 on nt egratl on

‘Mtrh@co§&998ran%hﬁhQ%¥éﬂL1 3;hfﬁi %RgﬁaFF iopn, for

performed under a pressure o
xBAPIE, UG SdRNA A Lebal HIRTeES BB T 185 cea
on MKAS £Q§1§UQHPthEA%51£g¥¥ﬂé’phy51cal properties with
large withdrawal break lqad of an embedded fitting portion

Oor a support.

Bending strength (JIS A 5209) 285 N/cm or more
Vickeis hardness | 1050

Water absorption 0.1

Accelerated weatherability no abnormality

S. W. 0. M (2000 hours)
SUV (500 hours) _ no abnormality
Acid resistance and alkali resistance (JIS A 5209)

no abnormality

" Freezing and thawing test B method no abnormality

200 cyclgs
(JIS A 5422 “Ceramics siding") .
Impact resistance test ‘ no abnormality
500 g ..... 2000 mm
After drépping hammer
(plate thickness 18, 21, 24 mm)

Withdrawal break load of an embedded‘fit:ing portion
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as shown in Table 1, the cure shrinkage factor was
controlled to less than 0.2% for conpositions 1 to 5
referring to the invention of the present appl |1c5qtaﬁ&py2007
and high-quality artificial stone panels conpletel

free of warpage and cracks were obtai ned. Q her
properties as wall material, such as'a strength, were

al so. good. Meanwhile, for conparative conpositions 1

to 3, 22 15 January 2007 warpage and faate myfcks

wer e observed, and these were not suitable as a wall
panelinftalbatiohnstpengsht FoRSode Boamdidngont ai ni ng
transparent fine powders, a pleasant design with a

hi t fERG®; unkifloewn \daiviedliomndogcat tREENY SRT KL RS  is

identified. 23 0 15 January 2007 oro MHmM1.1 OO
illusttht8dOmd2e) Shefific Y MdVow B} referring to the

" Examples. Of course, the invention is not limited by the

following Examples.

EXAMPLES
{Example 1>

Thé compositions shown in the following Table 1 were
prepared. In this table, MMA indicates methyl
methacrylate resin component, and the additives indicate
a peroxid'e-type curing catalyst and a light stabilizer.

For each compbsition, mold-integration with a
support as shown in Figs. 1 and 2 were performed under a
pressure of 12 N/cm’. Artificial stone panels having a
total thickness of 23 mm was molded, using a steel frame
. having a thickness of 6 mm as the support. As a result,
as shown in Tabie 1, the cure shrinkage factor was
-controlled to less than 0.2% for compositions 1 to 5
referring to the invention of the present application, and
high-quality artificial stone panels completely free of
ﬁarpage and cracks were obtained. Other properties as
~wall material, such as a strength, were also good.

Meanwhile, for comparative compositions 1 to 3,
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roM HmNNtotoN.-I I11 ropll "+
OUOLo 111 cocqg 10 Inil1 NLn "+ 0 a
V. L-HrgGONOHNOaromb mmLn
Um mNSi inoa093 mbl t+1 , W o .
41 bl a iJ -HO 10 ob mN{. en e+t m41
N'"1 mOm41l qT

O1 NOm
ynf %se%nﬁal\?af 2007
HaJ AON
warpage and fine cracks were observed, and these were not
suitable as a wall panel.

Further, in compositions 1, 2 and 4 containing
transparent fine powders, a pleasant design with a

hitherto-unknown wvariable and scattering sparkle was

identified.
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RR mUrorobvmmm blalroM3 mMi HMg yM

mX 1'1l ammma OalbaOroaO|FabaM>a
,,, A+l a. almaMmmaaroa-a> mMx Ma Md
ry rood MHbi m,abl bi bi rl bouHmM Eaaa
MmMHm(y mmHmWaHmMmwWHMMHMAd mEuro>0
aeb OaroOaOa>1-1broUUH .43 H M aMXgH
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MWOHWO -4 ICm(0 malJ + ku 1~al UA
W V\F' ey SRMRP SRR ;P%oelre apgafplcdads stemec bsi vaHnas
of the artificial stone body was as follows. Resin
f°1&6’ﬁﬁonent 20% by wei ght (details) nmethyl nethacrylate
40% butyl nethacrylate 30% acrylic resin 30% Curing
Resipe FOMPONENt1 0, by wei ght 20% by weight

(details) methyl methacrylate 40%
butyl methacrylate | 36%
acrylic resin ' 0%
Curing agent, etc. 1% by weight

Inorganic fine powder component

(180 pm to 5 mm) 58% by weight
(details) trénsparént natural silica rock
10%
granite 90%

'Inorganic.finely divided component
21% by weight
Aluminum hydroxidé
(less than 180 pHm, average grain size 70 um)

The ambient témperature-setting nmixture of the
iforegoing composition was charged into a bottom mold, and
a support (total héights: 10 mm) in combination with a
steel frame (thickness: 6 mm) and an irregularly finished
‘plate (heights: 10 #m) as shown in Figs. 3 and 4, were
'~ pressed with a top mold at ‘a pressure of 10 N/cm® while
applying vibration. The product was cured at _:odm

 temperature for approximately 30 minutes.
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‘I norgani c fine powder conponent (180 mto 5 nmm 5896by
wei ght (details) transparent natural silica rog 2007
granite 90% Inorganic finely divided conponent 5&

wei ght Al um num hydroxi de (|l ess than 180 pm average
grain size 70 pm The anbient tenperature-setting

m xture of the foregoing conposition was charged into

a bottom nol d, and a support (total heights: 10 nn)

teel f t hi ck
and S EeRr STl £ 5HEG oo APE Aol el g AHRETRESd

and an |rreg

dwith at I d
ar 11850 L EiPReoiedd” Wﬁ\é\emﬁﬁ“? rfiﬁﬁwﬁ“ﬂ@se?bzgtmﬁ with
The %g s_cured at room tenperature for
a sa‘b%?%‘i? Fgggé fPREEES. was pdtadmes \» 20 them sarpage -

w t hdrawal fromthe nplds, a nold-integrated
no%ﬂ????%?aYe§?oﬂ%S%EY?dp%ﬂth%Fo?aPeihlckness 23 )
a_support enbedded thereto was obtai ned .
<E§Qﬂﬁ¥%r War page nor cracks were observed in this

panel . <Exanple 3> An artificial stone wall panel was
mol A8t | ArthEteiebncetaneh Med lExarpial 2 waé ngnohded  in

steel fittings shown in Figs. 5 and 6 (case 3). Fig.
acoypndance epiithn tYhewExample 2 using the steel fittings
-showh-in Figs. 5 and 6 (case 3). Fig. 9 is a section view
and a front view shoﬁing the steel fitting with size scale
{mm) . Here, the steel fitting is made of SS41 coated with
'penfite (Zn) . fThe total thickness of the artificial stone
wall panel.was 20 mm. Height (depth) of the asperity at
the surface of the artificial stone was 10 mm. In this
case, the withdrawal break load of the embedded steel

flttlng portlon was 420 kgf/fitting.
For cases using steel fittings shown in Figs. 10 to
12 instead of the above mentioned steel fittings, each
ﬁithdrawél'break load of the'embedded steel fitting was
measured.as follows; |
steel fitting shown in Fig. 10 (SUS 304):
| 864 kgt |
. steel fittiﬁg shown in Fig. 11 (SUS.304);‘
1052 kgf |

steel fitting shown in Fig. 12 (SUS 304):

733 kgf -
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and a front view showing the steel fitting with size

scale (mm. Here, the steel fitting is nmade of §ﬁ%

coated with pentite (Zn). The total thicknesslg§ t 2007

artificial stone wall panel was 20 nm Hei ght (depth)

of the asperity at the surface of the artificial

stone was 10 mm In this case, the w thdrawal break

| oad of the enbedded steel fitting portion was 420

kgf/fitting. For cases using steel, fittings shown in

Figs. 10 to 12 instead of the above nentioned steel
INJUSTRIYDS aeEcicand i sy awal © break | oad of the enbedded

steel fitting was ~neasured as follows; steel fitting

shows inaFitkerd WdSMUS1304) in 8 f el fpLtin ;

shown in Fig. 11 (SUS 304):" 1%éikgg?§é?%élE#?tf?%ﬁntlon
of skBen pPReEbfAe 14 BHS, : 3. kgf 26 15 Janyar,

2007 | NDUSTRI Afpl,%PPLI “E’%é%u%@&sé‘ ¥s DESR dé&gP’i’%@d the
forle@odelidrAPis 4 | ign, . of . the present

appl i cation provi d%%?ég%g%&sgf‘ﬁlnﬁhfahé’rplf"&" &fding® novel
artRFRHGAT ASHACI @ i_th.the prior_art, a novel .

artificial stoneéﬁglphéﬁﬁﬂaima%ne§§F§Pﬁ& Wiy material
witfBb&bbah onW el | ent, design, while al so , .

si rpl i ?yf*ﬁg :d%s',"'?* BB S () SR R Ggna tifepllation
to k&l 10V a eous in view,of roductivity, .
® Workabl |t§/}gg%d %b%f‘,&%y n@-igf{‘é@?‘éﬁ?ﬂ@uﬁn in view of

productivity, workability and cost, by mold-integrating an

artificial stone and a support for installing such

artificial stone to an external wall surface.
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artificial stone and a support for installing such
artificial stone to an external wall surface. 44 jlg,ary 2007
January 2007 CLAIMS 1 An artificial stone wall panef
conprising: an artificial stone, the conposition of
whi ch conprises. an inorganic fine powder conmponent
wth a size of from9.5 nmto 180 rn, an inorganic
finely divided conponent with a size of [|ess than 180
pm and a resin conponentsiArge amount of from 7 to
30%ywei ght basedon the total artificial stone
conposition, the weight ratio of the inorganic fine
. powder conponent to the inorganic finely divided
1. conponent (inorgani g powder  conponent .. i nor gani.c
finely divided %%n%%ﬁéﬁ?sglﬁ%%%’?% W aR6881oF°F‘PgFrF1“9 :
an dxkji ok - a ort for.installing the ,
ST i#ﬁc??aal%‘ ss%olz’glé3 'oﬁ:qgé)v%?wp%fﬁé’a%,c’% e%g’e‘alﬂleﬂc’f%rfﬁﬁs an

s ikicikal ston wherei n part, of the support is \
inoBhhh itk Ehe Bter PRqREIt ofi e agBt 28 P AT Rfomm to
artificial stone, wherein the artificial stone

180 Bhpddt tiRar IRt & Tied % i vidask componen tomighesw size of
|less and a density in the range of from2.0 to 2.8
les3 Ehan 1 80,B ARd @ ¥@ein heomppnert im ambeudedt aof afrom
. %ogpne ratio_of 80%or less wth a depth of 80% or
O Pd&PHreiABE haged o khekirizsl apBifciahsaope gnpds Thion,
artificial stone wall panel of claim1l, wherein the
- the weight ratio of the inorganic fine powder component to the

_ inbrganic finely divided_ component (inorganic fine powder
component:inorganic figeiy divided component) béing in a range
of from 1:1 to 5:1; and

a suppqrt for installing the artificial stone on awall surface,
-éinbedded to the artificial stone,

‘wherein ‘part of the support is exposed at the back surface or
edge surface of the artificial stone, |

therein the artificial stone composition has a cure shrinkage
factor of 0.3% or less and a density in the range of f'rom 2.0
't_o 2.8 g/cm’® after curing, and the support is embedded at a'.
‘volume ratic of 80% ériless with a depth of 80% or less of the

total thickness.
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support is a netal fitting. 3 The artificial stone

wal | panel of claiml1l or 2, wherein at |east 51%/"J91¥1ary2007
wei ght of the inorganic fine powder component is
transparent inorganic conponent. 4 The artificial

stone wall panel of claiml1, 2 or 3, wherein the
surface has an asperity with a depth (height) of from

1 to 100 nm 5 A process for producing an artificial
2stomgdakiePanela; WOLLD COMRriS6S:) PLEPRALAG &  wherein the
m xt ure. having a conposition conprising an inordanic
SYRHRE thdid ér negapohéhtingth a size of from9.5 nmto

180 pm, an inorganic finely divided conponent with a
size of less than !180 pmand a resin conponent in an

3 anodite Gfrtfirfdmizlt ¢ t306¢ byalvepghtl basedladnt he $ot 2} wherein
anic fine

Q |t|o and i.ght ratio of i nor )
(1 e?c corrgD né h:‘tlggéi Phe b Ollélé)ﬁlgénfll ngll§}e gPYAgEgcomponent is
a Gscrmme@elﬁten(:l nosggah e f EagpPoMEler conponent: inorganic
finely di vi ded conponent) in a range of from1:1 to
5:1; ‘'filling the mxture into a bottomnold; 29 15

4 Jangaey ZPOIri LSS I nga@lSWf fogr bﬂﬁiﬂl ling2 or 3,
the artificial stone on a wall surface along with

WhegH 1 ioltdrer herdiRraohes | Alegrmamigy antklenbeddirnd tﬁeﬂght) of

FrofMPROLL woam}{vay that part of the support is exposed
at either the back surface or the edge surface of the

artificial stone wall panel at a volune ratio of 80%

h d h of 80% | f. the t
> ?LI ck%ez)ges V\heorr:lﬂgga‘écg?%s§nng%ﬁ?e S‘flof]png‘&?greg’all panel,

whilobecomppi@ssure of from
. preparing amixture having a composition comprising an inorganic

;fi-'ne powder component with a size of from 9.5 mm to 180 um,
gan inorganic finely diﬁided. coﬁponent with a size of less than
180 pm and a resin component in an amount of from 7 to 30% by
fwe-ight based on the total comp.osi‘tion, and a weight rat‘i.o of
St;he inorganic fine powder component to the inorganic finely
divided component (inorganic fine powder conpoﬁent: inorganic
gfixiely divided component) in a range of from 1:1 to 5:1;

'£illing the mixture into a bottom mold;
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INcn2 to 100 NNcnR, to performintegral rmlding by _
enbedding so as to enbed the support in at t
of the back surface and the header surface of 61%Ja19ﬁ?y2007
artificial stone wall panel 6 The process for
produci ng the artificial stone wall panel according
to claim5, wherein the resin conponent is filled in
the. formof a mxture of two or nore of the
PIESP BRLAdNY & SHBROFEr founinbtgditngothe potyfibciaB. Htone

on a wall surface alongwith a topmold thereby mold-integrating

and embedding the support in a way that part of the support

is exposed at either the back s_ilrface or the edge surface of

the artificial stone wall panel at a volume ratio of 80% or

less with the depth of 80% or less of the total thickness,
wherei_n the press-molding is performed under a pressure of from
1N/om® to 100 N/cm®, to perform integral molding by embedding
50 as to embed the support in at least one of the back surface

and the header surface of the artificial stone wall panel .

6 The process for producing_ the artificial stone wall
. panel according to claim 5, wherein the resin conmponent

isfilled in the formof a mixture of two or more of the following:

a monomer, an oligomer or a polymer.



