13 March 2006 NOCTI LUCENT AND/ OR LUM NESCENT ARTI FI Cl AL STONE Techni cal
Field The present invention relates to an artificial stdtddvamch 2006
formation. More particularly, the present invention relates to a
noctilucent and/or |um nescent artificial stone which is useful for a
buil ding material, a view material, or the |like such as a direction
indicator, or a location guide with a decorative or a dark-field

illum nation taking advantage of the lum nosity with an accunul ati on of

light or an abslg(prItS'L%QEﬁ& Mé{ VEB*{?&E&%‘%&%’ Aﬁ@?ﬂaéﬁ%f g%ggﬁi on. Background

Art An artificia one cake roma mxture o crush natural stone
with a resin or the like is conventionally known. various ideas have been
carried out to make this artificial stone have a design of a natural stone
styl e sBefrasahdrBl® or granite and besides superior hardness and

strength. Aspd thicalnd O biRLAYiBERs f wpcthon and pear f rpENGRy of csuch an
artificial stone, it Is proposed to give a lumnosity function to the

artificfedmagtione witte usintgewldrim nelst epressubsiavragisncielasea taoxti | ucent

substance |.i ke light accumul ation material or an_ultraviglet ray

U nesBert il P R P R P GRTER E IR PEP R Bt Lo B8 lndBF 1 on. For
I NSt ancpuildihd MNRECANt d idiewWhhedri&EDNSbStEeOflirN subRosHani G réddiber, a
synthetic resin, and a |ight accunul ation pigment and includes an

i nor gani®difdiorer o6f anplsativan HEsutvEh % 199PREFEh 2008 Cark-field

illumination taking advantage of the luminosity with an accumilation of

light or an absorption of ultraviolet rays, and its formation.

Background Art
Zn artificial stone caked from a mixture of a crushed natural stone
‘with a resin or the like is conventionally known.‘variou§:ideas have
been carried out to makeqthis artificial stone have a design 6f a natural
stone style such as marble .or granite and besides superior hardness
and strength.
' As a trial for improving a fﬁnction and performance of such an
artificial stone, it is proposed to give a luminosity function to the
artificial stone with using a luminescent substance such as a
noctilucent substance 1like a 1light accumulation material or an
ultraviolet ray luminescent material emitting light with ultraviolet
rays absorption.
For instance, a luminescent tile whiéh consists of an
inorganic filler, a.synthetic resin, and a light accumulation pigment

=3

and includes an inorganic filler of more than about 30 %




of the total anount, is proposed (Japanese Patent Lai d-Qpen No.
-60-137862). For instance, on this |unminescent tile, a boh¥barahf2086to Smm
thick is proposed, which is nolded and hardened from a conposition of; 75
wt.% of silica sand as an inorganic filler 5 with an average particle '
diameter of 0.2 mmor nore, 15 wt% of syrup consisting of MVA pol ynmer/ MVA
mononer of 25/75 in a weight ratio, and 9 wt% of a |ight accunul ation
pignent. In-‘addition, a lum nescent material obtained fromthe follow ng
conposition is proposed; a natural or synthesized 10 |um nescent stone

emtting |ioht v tbid@¥hobe, §3)%TopREaN RSP IRt Ofd Pt N, Wt %

against a total anmount along wth a natural or synthesized aggregate
(Japanese: Pabeni7dead)d- pen Nxtalck] 9606@)1is Homtuescent |widienescleodrdmt eri al
such as a conventional 15 artificial tile or artificial stone which is
made nocti | ucft to Smoy thimk dneaorbyetdheovibitsdyvis moghed aadumndaniednt ¥ nent
has several hours at nost; for sustaining a declining bright ness, over
3mcd/ M2 whi @ IFIRPAStERBOT i APtWER AfhF il SEPEAP éanl%‘?f’s%?‘é‘:a i:]g’nefrour of

things, from aFggﬁJgg,thg%%fpgggagg%giir{gtae%i 3k Bh SORbLe, %%(%&ho@ D65

commonl-y Usel* abOVE propose erral panese

Patent Lai d-%gg? Pgﬁsﬁggwﬁﬁm%ﬂmwn@ﬁ%om&-oﬂ s ppklii hidOReidter e was

a problemth ghtness required for a clear visibility which 1s thought
to be necessagyiborami b wiefl Hgea i NEgHtIEdcAml AL BoPpavigymeatt. f or about 15

m nutes was not in an enough |level. These problens were common as a
probl em that enonghaddiriieescenbenjpersamtameser sahobtaingdnéyori theer in 2
p(‘j following composition is proposed; a natural or synthesized
) 10 luminescent stone emitting light by ultraviolet rays and an
adhesive resin of 4 to 10 wt% against a total amount along with
a natural or synthesized aggregate (Japanese_‘__,P.atent ﬁaid-open
No. 8-1197068).
However, a luminescent material such as a conventioﬁal
.15_ artificial tile or artificial stone which is made noctilucent,
for instance, by theabove light accumulationpigment has several
hours at most; for sustaining a declining brightness over 3mcd/m?
which is a 1owe‘:;: limit at which a person can ensure a contour
(‘; of things,l from a saturated state after irradiation at 200Lx
| 20 with a D6.5 commonly used light source; and the above proposed
material (Japanese Patent Laid-Open No. 60-137862) has only one
hour. | |
In addition,. there was a problem that brightness required '
for a cl.ea.r visibiiity which is thought to be necessary for a
25 refuge instruction in a power cut for.about 15 minutes was not

in an enough level. These problems were common as a problem

that enough luminescence performance is not obtained either in.




13 March 2006 case of a light emission by ultraviolet rays. Furthernore,
there was a problemthat only a surface |layer of 1 mm dtkMawh 2§66t from
‘the surface can emt light and a light accunulation material or the like
included in.a deeper side of 5 a conpact of an artificial stone can not act
at all, in either a case of an artificial stone (an artificial tile) being
made noctilucent by blending a |ight accunul ati on pignent or a case of an
artificial stone being made |uninescent by ultraviolet rays. 10 For this
‘reason, a thick light em.ssion |ayer could not be provided. Thus there was
a fundanment ghs@reblLmieht kRitpBess eneailnaaiabrenceagescri bed above that an
extension of an noctilucent tine was difficult, for instance, on an

noctil ucent artifuditdrmeorenctieoeedasia preblemgbhatondmd aukbace 18vanteri al .

Actual 'y, owing to these problens, a practical use taking advant age of
| i ght accunffak PBrAgfFCRE IMAEEn EBOMTNChSYEFRAS AR oMt hEIRt apdent i8Rt as

refuge induction guides in a, power cut . in,an u r.ground _shoppj ng.center,
for instahc@?c?‘guf?l?ﬁ%ﬂafﬁr?%fe?rp'é\’?ltl,lkteabré&_lbcfedi1ﬁiaf:éne\?/ﬁ%hﬁi%ﬁc?ades t he
i ght acgunyl ali Qe BRIG! W@y ehbib? dUnPEAE ARt IAMLARS M RWcpaENt Of a
cost to blen Um nescent ~substance I\ n an artifrcial stone as parts

‘which do ngtcLaniolri bt dicidilalgbtos @8 8P 8ei ¢l ¥i1BpCRISRy hAGe25
noctilucent substance such as a |ight accurmulation material and  the
| um nescent nsobslwnae: Wil edingya dlightr aysurarla tdopepbimentand & gase a whol e

cost of an artificial stone product to 3 to ) :
. of an artificial stone being made luminescent by ultraviolet

,{ig rays.

' 10 For this reason, a thick light emission layer could not
be provided. Thus there was a fundamental problem on
rluminescencg performance described above thgg,an extension of
an noctilucent time was difficult, for instance, on an
.noctilucent artificial stone mixed with a light accumulation

15 material.

| Actually, owiﬁg to these problems, a practical use taking
advantage of 1ight accumulation noctilucence which function
attracts attennion as refuge induction guides in a power cut

(f} in an underground shopping center, for instance, is limited to

20 a paint, tape, or a film which includes the light accumulation
-material.

It is not practical from the view point of a éost to blend:

a luminescent substance in an artificial stone as parts which

do not céntribute'to a light emission actually, because the

25 noctilucentsubstancesuchasea1ightaccumulationnmterialand

the luminescent substance with ultraviolet rays are expensive

and raise a whole cost of an artificial stone product to 3 to




~ 3 13 March 2006 10 tines higher even with a small quantity of addition. In
addition, a conventional artificial stone could not be twheped0osor fl oor
materi.al s, for instance, to which an abrasion resistance is required,- as
it has.a problemnot only in the 5 | um nescence performance but also in a
physi cal property such as a strength, an abrasion resistance, and '
weat herability. Thus, the performance and the use of the conventi onal
artificial stone which is noctiluscent or lum nescent with s ultraviolet
rays were extrenely limted. 10 Considering these situatjaons, the present
i nvent ors hafetipedpoteterarevent Wi FRial S®d1idn GuagfiEX ?’gaﬁqdzlé:§°3'hi gh

strength and high hardness as an artificial.stone i di I pQrgani c
aggregate and fi Fr&HYR"a 3 EQFﬁeI&’CPréaldggkjl Jl‘JcelETe'L _'g&lég%gpg?a t“sgl'?one;

al tows a || gt 80%8 $e0n- W ud (keSS by bh ol o 9Bk ad Snaaeuan! al i on
material or “ah Gt travi ol et ray Tum nescent material; enables a contour

thi ckness ascalsehhidi £d alefitiorRa, 59 be MiPgeprobldnbest dasyenabtks a
Jlum nescent tine to be longer (for instance, W98/39268, W98/ 35919).

These proposaknsS nakeerss eiirifakrhyncé aractdsd zied ahphysigiadgprve sty erak gr oups
of inorganic materials which average particle dianeters are different, in
a specific lisendshyenatho;aremyreying re?bHaRgeenfrAnbry i@ atEYral s for

groups with bigger,particle _dianeters; hlending_ight accumulation
‘materials or ultFA¥fol Efe Q%Squﬂ‘ﬁPﬁﬁs?:’é‘?utBWat“éaﬁ A g‘i"%&

groups wih smaller

particle 25 diameters. (p5ns Qg1 hese el (ahANd ORuhlfesitidiagechf the
L
) ultraviolet rays were extremely limited.

.,(:} i0 Considering these situations, the present inventors have
proposed an artificial stone; which realizes a high strength
and high hardness as an artificial stone including an inorganic
aggregate a;d-filler with a resin and a deep Hae like a natural
stone;allowsalightemissianwiththicknessbyblendingalight

15 accumulation material or an ultraviolet ray luminescent
material; enables a contour thickness as an artificial stone
to be bigger; and besides enables a luminescent time to be longer
(for instance, W098/39268, W098/35919).

These proposals are essentially characterized by; using

20 several groups of inorganic materials which average particle
diameters are d_iffe,rént, inaspecificblending ratio; employing
transparentinorganicmaterialsforgroupswithbiggerparticle‘
diameters;blendinglightaccumulationmaterialsorﬁltraviolet
ray luminescent materials for groups with smaller particle

25 diémeters, or coating them beforehand on the surface of the
'transparentinorganicparticleswithbiggerparticlediameters'

by baking or the like.




transparent inorganic particles with bigger particle diameters by baking
or the like. 4 13 March 2006 And these proposal s were batkEdawh 2688 fi ndi ngs
"that it is  possible to increase a thickness contributing to a |lum nosity
of a light accumul ation material or the like by neans of controlling an
I nner structure of the artificial stone. 5 Actually, an artificial stone
based on the proposal of the present inventors enables brightness of 3
- ncd/ n2 or nore to continue for about 8 hours. However, after that, the
~present inventors have investigated as a big subject to control a

rel ationship betxywerhedsl proddddQlsiier®bakha i hieki Eimdimisopraand ike

| um nescence performance; for the purpose of inproving the | um nescence

per f or mancepofsibhtcoatoones s jmoth hekrerssakenantbtuimnésceitunimasétyal s with
ultraviolet rays, for raising. the initial brightness of |ight

accurul at i onf| an et aesamade thes| reeTiR lepabERAgL iR PORGES Y at a
predeterm ned brightness to continue for |s to realize

al i ght accuRAPEFPHIILMATSLEER SEFEFHIRS &f t?Fo%Etfl\#ﬁ%ha]shg ®'n maxi mum
non energetic |umne encgn iy r%?f:??g%%oﬂf 1 JULIL LS {}?;Pasgﬁ'&f”tﬂéss at

night or”in a power u S sSive artift stone wth

ul traviol et HE@¥snt I Al A \éﬁhﬁbe§®ﬂ§;t?dhe%@96§>’3sﬁ¥dw BLOREES Yed N
maxi num - Besi des, concerning on the control, the present inventors have

I nvesti gat edoﬁhﬁléum:e@bdm susbat#. and i nprove a physical property of
extremely high quality and high function such as
' However, after that, the present inventors have
, C investigated as a big subject to control a relationship between
) 10 a structure of the artificial stone and the luminescence
performance; for the purpose of improving the luminescence
berformanceﬁpf light accumulation materia1§$§nd luminescent
"materials with ultraviolet rays, for raising the initial
brightness‘of lightraccumulation luminescence and besides
is enéblingthe1uminosityatapredeterminedbrightnesstocontinue
| for a longer time.
Itistorealizealightaccumula;ionluminescentartificial
stone which shéﬁs in maximum non energetic luminescence
(\} ' performance of a predetermined brightness at night or in a power
20 cut and a light emissive artificial stone with ultraviolet rays
radiation which shows an energyﬂsaving property in maximum.
Besides, concerninq on the control, the present\inventors have -
investigated as a subject to sustain and improve a physical
property of extreﬁelyrhigh quality and high function such as
25 strength, surface hardness, abrasion resistance,
ﬁeatherability, a color tone, and.waterproofing/chemical

resistance, for instance, which the present inventors have




25 strength, surface hardness, abrasion resistance, weatherability, a color
tone, and waterproofing/chenical resistance, for instanck Malch@i0ghe
present inventors have 5 13 March 2006 realized till now Disclosure of

I nvention Disclosed herein are artificial stones that can be a sol ving

met hod for the above subjects. According to a first aspect, there is
provided an artificial stone including at | east one kind selected froma
transparent aggregate, a light accurmulation material, or a |um nescent

mat eri al ea%ﬁ.z%ldtt—[ﬁ‘i' oI et rays along with a resin being characterized by
havi ng higher | tmi nedtence performance of the artificial stone than that

of the included Iight accunulation material and/or |um nescent material by
ultraviolet rays per se. The artificial stone can have high | um nescence
per f or MBS FHTR FokBFer#io i ng factor (vole) of the artificial stone than

the maxi mim p{ddLEgg 1AGLT LGN o0 e i) used Ligh, acaumyation

mat erial and/or lum nescent material by ultraviolet rays per

addi t i omethdde fart iche calaivestsohmecrtasy Brchduiterga tor anspwtemspecaggltegaé e and at
| east one ki nd sel ect ed, unul atl on rmater or a

| umi nestenft™® fl%‘flagl 2hyt Ictlg}a\ﬁt(?flgt”}cii?‘él%q Gifg 1ar $th °5° lflégl AetFEERY

.. Charact efdwzefd bpankPatentd Radlcybts A aMBher sbsu@idcidm 8P, and 4/1.5 or
| ess of a thickness of the artificial stone after cast and hardened. In

‘addi ti ohmipRECenY iMEterl dtortd tearioRal e ravhad tangl @ith atreteFinlPeied ch 2006
ag0r egalgsabhali-by G M0QG Mofer MNGmBhdddehel Ao EOREHRY 3 Spnave
artificial stone than that of +the included 1light accumulation
material and/or luminescent material by ultraviolet rays per se.
The artificial stone can have high luminescence performance in a lower
£filling factor (vol%) of the artificial stone than the maximum
filling factor (vol$) of the included light accumulatlon material
and/or luminescent materlal by ultraviolet rays per se.
In addition, the artificial stone may include a transparenﬁ
‘aggregate and at least one kind selected from a light accumulation
material or a luminescent material by ultraviolet rays along with a
resin being characterized by that a particle diameter is 0;1nn1anDre
‘and 1/1.5 or less of a thickness of the artificial stone after cast and
hardened.
In addition, the artificial stone can have a particle diameter

of




an average particle dianeter of the transparent aggregates that is 1/20 or
~nmore and 1/3 or less of a thickness of the artificial sti@Marchf2006 cast and
hardened. The artificial stone nay al so have transparent aggregates that
have an irregular surface configuration. Each average particle dianeter of
a light accunulation material and/or a |lum nescent material by ultraviol et
rays can be 10 p or nore and 300 pl or less; and the average particle

di aneter can be 40 pmor nore and 150 pmor |ess. The artificial st one may
include an inorganic filler with a particle dianmeter |ess ihan 1 mm and

t he averafy&eqriefi ded 1 aﬁé‘F‘bPrd‘Fothévhﬁ PTEEIfRL 55030 i 8IS hoP&Sand 70 pm
or |ess. anTr@re@fE éf%&ﬂlclét ANGHBY Vi YO B gg%ga@e@; raxgpagency
aggregate that is % or nore and 80 % or | ess; the artificial stone
may havel/20vot umeer atd d/8fom leisk| @f & dhackigght o:@c@@nﬁmﬁl@nal neceei al , a
Iunlnesce t 7 13 Mar ¢h 12006 terial b | violet r , t xture of
t he bot H 38%0 0:2}1 rﬁ‘)rrdgngg tfb l){:Ilgsésmeais %ﬁeerﬁ%fi g%go aglgurg:ul ation
W&terialtﬁﬂﬁdb@fend unh@giggamésnaifﬂaﬁﬂ hyvall t ravi oietequays) . JFhefakeanspar ent
aggregate can be quartz or rock crystal and the filler can be al um nium
hydr oxi d&"éi9eFa5i€R: The transparent aggregate can be a glass and the

filler can beggili Goflyeal YN MYdhOXddeor FUI t NGIADI Scublitadbhi fi ci al
stone may include a nontransparent aggregate along with a transparent

- aggr egateataniabyndfdrata Lheipacent e tdi ariptoer Wigadibletbrays daoste: &F m

thi cknes(;sr r?gretahrﬁ 300 ym or less; and the average particle diameter can be 40
pm or meore and 150 um or less.

The artificial stone may include an inorganic filler with a
particle diameter less than 0.1 mm; and the average particle
diameter of the filler may be 30 1m or more and 70 ym or less.

The ~ artificial stone may have a volume rate :of a transparency

.. aggregate that is 20 % of more and 80 % or less; and the értificial
stone may have a volume ratio of a filler toc a light accumulation

material, a luminescent




artificial stone after cast and hardened and a total volune rate of a
transparency -aggregate and a; nontransparent aggregate i1 &chx2606 nore and
80 %or less of the artificial stone. The artificial stone can be in a
saturated. state after an exposure at 200 Lx with the D65 commonly used
| ight source to brightness of 3 ncd/n2 for 12 hours or |onger. The
artificial stone can be lamnation constituted as a surface 13 March 2006
material; and can be constituted as a part of the surface. The artificial
stone as nentioned in the above is based on know edges as the follow ng
whi ch dBIPH He Phetfl tEeviRIFRSTAYE: of” tHhe MHEHET | Yd B afithatidn By t e
I nvent Oforel RnQt ABE WPT d8ss NOCT el UEENGEIHLUNMREREERGE RBkEALTBRGE/&AN be
i nproved greatly with a structure of an artificial stone and its control,
as for hmghesrehtunetenidly by ultréniatletasws) <1> Particl e di aneter of
t ransparent regate; <2> Configuration of transparent I te;, <3>
Particle di atet or PP ioght “LEeUmsT 5T o THRr Al Rt FAEaT Sror Al
| um nesgi@ntr MAherd aliumdnmvVal aisxisat & efii1icansparent aggregate, and vol une
ratio against filler; <5> Sort of transparent aggregate, and conbination
of it and sdie &FaisHeFert agIrEBBYR-TRENPRoRed dEcPor, Tt Fildehach®
irrportqgg,s-fﬂga ioftﬁ L8808 8RtHMEoxi CONtrol these factors to a specified
condition Tike the present “invention. These factors were nmade cl ear for
the first tidwetisrmare, | nvegid gatriofiicddl t hetopeesenmaynvéntloxds. Br isef
Descnlp&éﬁ%@aégpaggggug%%%egate along with a transparent aggregate and by
that the particle diameter ‘is 1/1.5 or less of a thickness of the
artificial stone after -cast and hardened and a total volume rate of a

transparency aggregate and a; nontransparent aggregate is 20 % or
more and 80 % or less of the'artificial stone.

The artificial stone._can be in a saturated-state after an
exposure at 200 Lx with the D65 commonly used light sourcé to

brightness of 3 med/m? for 12 hours or longer.

- The artificial stone can be lamination constituted as a surface




Fig. 1 illustrates an aspect of cutting out the artificial stone and the
~surface processing; Fig. 2 illustrates a |am nating conptdMaichi2086 t he
noctilucent/lum nescent artificial stone, in which (A).shows the exanple
which carried out lamnating all over other kind naterial, and (B) shows
t he exanple which carried out partial Ilamnating to formgratings. 13
March 2006 Fig. 3 shows the recessed noctilucent/lum nescent artificial
stone; and Fig. 4 shows the integrated noctilucent/|lum nescent artificial

st one bymg%ga%gg It athon, ggséeng@%zﬁggg%ﬁc%rrgjftn%foflg theclnvention The present

i nvention he "above descri Gr 85=- “Fpref érred enbodi ments of the
present inventhonamiificia destdifeduetteseidalt ethe kBotinttamental by, the
concept in the present invention was. not known in prior art at all. The

above fi FetWIEAgcSctortde FAVEHERDIRIR PGV PRetras?®a 2n&frtidcvdi £8F concept

whi ch evgpeaihe PFes68t:4NBeNEiy Sphad jjot acquired as a finding before. In
ot her words, the noctilucent/lum nescent artificial 15 stone of the

present invenihontlier awrdsit i fdatii dicesrefemimgdcguie grerfotmangs parenbe
aggregate, at least .qne kj.nd selected froma |ight . accunul ation_nmateri al
and a | ummescen r%‘i r A By TTFEVEDI % @y éf&gﬁéﬁaﬁaﬁf?‘ﬁ &fnitked if
needed akeigow, tds EFokesidtrubeimgcoghanact ehazeghday havi ng hi gher

| um nescence performance of the 20 artificial. stone than that of the

i ncl uded<H ghf2EdChmMAMEsAT HatErPdargR/BI9TPERTHescent material by

U|t"aV|Ok§g réﬁﬁ%igﬁfation of transparent aggregate;

<3> Particle diameter of light accumulation

material/ultraviolet rays luminescent material;

<4> Volume rate of -transparent aggregate, and volume ratio
against filler;

<35> Sort of transparent aggregate, and combinationof it and sort
of filler; | |

an above-mentioned factor, etc is made important, and it is effective
to control these factors to a specified condition like the present
invention. These factors were made clear for the first time by an

investigation of the present inventors,

Brief Description of brawings

Fig. 1 illustrates an aspect of cutting out the artificial stone
and the surface processing;

Fig. 2 illustrates a laminating composition of the
noctilucent/luminescent artificial stone, in which (a) shows the
.example which carried out Jlaminating all over other kiﬁd

material, and (B} shows the example which carried out partial

laminating to form gratings.




se. The lum nescence performance wth such a feature has never - been

thought till now It nmeans that an artificial stone of 28 Maehi#0@6ent
invention, nanmely is realized as a bl ended conplex wth not only a |ight
accurul ation material and/or a lum nescent material by ultraviolet rays

but also a transparent aggregate, 10 13 March 2006 a resin, etc, has
superior lum nescence performance to that of a |lum nescent material and/or .
a lum nescent material by wultraviolet rays per se. The artificial stone
havi ng the superior |um nescence 5 performance is provided for the first

tinme by the presgqy. 3 RuBWLOtEe Jdteddddl neseenceePe/TRimeBeeneof a |ight
accunmul ation material and/or a |lum nescent material by ultraviolet rays
per se, isaevhfiwmiad sitonkheafidl | owi ng ways, for instance. 10 As for sole

| um nescence performance of these light accunulation materials and/or

| umi nescent nat eFigl & Isfowbt Fhgi biagnakpd pertitucenyfdamineseerfe used in a
formof particles, first of all, these particles are charged in a

t r anspar ent 2gekERFialystRNEnPY pHR 133 188ened and with a same depth as a

t hi ckness 15 of the artificial stone in casting, and are pressurized: with
a vibration to be a close packed state. The condition shows the condition

where partigles wONSild 0erelihd Bile aGEURHLRht98n Materials and/6r
| um nescent materials by ultraviolet rays are packed in nmaxi nrum keepi ng

the initial sizermacreiepe iidiion?fabetiy abavegadscailtkd ieaconest i on
where any longer it cannot be
Preferred embodiments of the present inventionwill bedescribed
; O hereinafter.

10 Fundamentally, the concept in the present invention was
not known in prior art at all. The above first and second
inventions a.‘;:e provided as a new technical cq:ncept which even
the present inventors had not acquired as a finding before.

In other words, the noctilucent/luminescent artificial

15 stone of the present invention is an artificial stone including
a transparent aggregate, at least one kind selecfed froma light
accumulationmaterial and a luminescent mai:erial byultraviolet
rays, and a fil{ler mixed if needed along with a resin; being

{"‘} : ‘characterized by having higher luminescence performance of the

20 artificial stone than that of the i:qcluded light accumulation
material and/or luminescent material by ultraviolet rays per
se. |

The luminescence performance with such a feature has never
been thought till now. It means that an artificial stone of

25 the present invention, namely is realized as a blended complex

withnot only a light accumulation material and/or a luminescent

material by ultraviclet rays but also a transparent aggregate,

10




filledup anynore. This condition is conposed by these particles and air
exi sting anong these. Then, the |um nescence perfor mancetXMarch@0f@asured in
such a close packed state. 25 For instance, after neking each strontium
alum nate based Ilight accunulation materials (made in NEMOTO & Co., Ltd.)
with different particle dianeters into the closed packing state in 11 13
March 2006 the container with a depth of 5mm' and carrying out an
irradiation at 200Lx with the D65 |ight source for 60 minutes (rmore than.
saturation time) , initial brightness of ter 15 m nutes and a decay tine
until brightheggidedddIChat Gudet 8k i sdeass Rt fodddncd id tnas ofhown in

Table 1. 12 13 March 2006 0 cn 0 0 OO NO .r Nr ON nrnt~ Cen
a luminescent material and/or a luminescent material by -
ultraviolet rays per se.

The artificial stone having the superior 1uminescence.
5 performance is provided for the first time by the present
inventors.
The luminescence performance of a light accumulation

material and/ora luminescent material by ultraviolet rays per

se, is evaluated in the following ways, for instance.

i

ot

10 As for sole luminescence performance of these light

accumulation materials and/or luminescent materials by

ultraviolet raysperse, since theseareused inaformofparticles,
first of all, theseparticles arechargedina transparent-.'vessel

with an upper part opened and with a same depth as a thickness

15 of the artificial stone in casting, and are pressurized.with

a vibration to be a close packed state. The condition shows

the condition where particles consisting of 1light accumulation

materials and/or luminescent materials by ultravioclet rays are
’} packed in maximum keeping the initial size and.shape witho_ut
20 being damaged, and the condition where any longer it cannot be
filledupanymore. This conditioniscomposedby these part_icleé ’
and air existing among these.
Phen, the luminescence performance can be measured in such
a close packed state.
.25 For instance, after making each strontium aluminate based
light accumulation materials (made in NEMOTO & Co., Ltd.r) with

different particle diameters into the closed ‘packing state in

11



Covi Aci O cn0O 0000. . MMrn O0OOEh~cn~0 b-+.endE 13 13
March 2006 On the other hand, an artificial stone includi3gaghl20gbt

accunul ati on material with an average particle dianmeter of 150 pm shown in
Table 1 as a conposition, was cast and hardened to be an artificial stone
of 5 Mmthick, and its |um nescence 5 perfornmance was neasured. The
results are shown in correspondence with a filling factor (volune % of a
light accunulation material in Table 2. Table 2 10

the containerwithadepthof Smm, and carryingout an irradiation
at 200Lx witﬁ the D65 light source for 60 minutes (mofe than
saturationtime).initialbrightnessafterlsndnutesandaéeéay
time until brightness declines to 3 mcd/m® was measuréd, and

5 it was shown in Table 1.

kS

12




Li ght accumul ati on Brightness after Decay tine to 3ncd/n2 material filling
“factor15 minutes (volunme % (ncd/ n2) 0.2961. 291h35m 1. 413 MBrcBAP06

3.19178. 610h45m 4.37217.611h45m 11.19372.319h45m 15.61"426.124h By the
way, brightness and its decay in Table 1 and Table 2 are neasured with
"BWB3 | um nance neter" nmade by TQPCON CORPORATION. It is simlar in the

. follow ng description as well. 15 As is clear, for instance, in a

conpari son between Table 1 and Table 2 for a case of a |ight accunul ation
material of average particle dianeter 150 pm it is understood that the
decay time to 3 ncd/nR of an exanple of an artificial stone with a

filling factor off 11.]19 vplunme % in the present inventjion was 14 13 March
2006 19 hours and 45 |m nut es whi ch exceeded a | evel off 18 hours of a |ight
accumul ation matégrial| pgr se& and & hat N@itiaﬂﬁbrigggness after 15 m nutes
of an artificial {stone with & fillTng f&ttor f 1561 volunme % was al so

hi gher than that [of & |ight accunulation 5 material per se. These kind of
results are confifrmed not{only in case of a light accdunul ation nateri al

wi th an average partijcl e di aneter

(]
[Ta}

—

© ©
— o

18h

44.44
405.6

80
41.67
1.5
3.6

-301.8
14h15m

a0
1.4
3.6
189.3
10h45m

Average particle diameter (um)
38.89

‘Table 1

20

36.11
1.3
3.6

148.5

Th15m

10
30.56
1.1
3.6
102.3
5h30m

material -
(volume %)
Specific gravity
True specific gravity

Light accumulation
Maximum filling factor

Brightness after 15 minutes
(med/m?) .
Decay time to 3 mcd/m?

13




of 150 pm but alsoin any case with 10 to 300 pm shown in Table 1. 10 It
i-s thought to be common that the | um nescence perfor manct Mafch2066| e
| um nescent material will drop by nmeans of being blended wth other.
- conponents. However, it is surprising that the |um nescence performance of
the artificial stone of the present invention is superior to that of a sole
~light accurmulation 15 material, in other words, that the |um nescence
performance is, on the contrary, inproved with bl ending, being different
~from such a common know edge. The follow ng reasons can be guessed. In the
artificial stonegpali®sinak!hdridhanagetinillE108tord MRl asing | adeht
effectively absorb an energy of light (ultraviolet rays) given with
radi ati on sdebumaslatbommhitghtahndta 44 aveesgempatikilghiiamngsey oodgbt of
~scattering or irregular reflection of the Ilight in inside of the
artificial gmoskowudntBablellepd DCORPOEDRLDYatiaEnCHFE Fodr hardrnechto
aggregates and others. 25 Therefore, the absqrbed Ii.ght in inside of the
artificial P& 8ReaF§ EECAISIOBE 8F f 2T vEHF and hdtF UHITHEEESFEEScan be

made effective.,. 15 13 March ZOQIQey)e ﬁ%o%-s@@gi 2pe neEenon is

recogni zed REETBAMPFR “4° GRS cumil ati-on at efial but -al so in

| um nescent JgRLELLBLGend WildH AViEQh Bind a¥Scr RR1RNESENIod RVaAghen. Thus,
in the present invention, a conposition is provided .5 for a preferred

artificial steasuletadhawstdidaabaveradneioned phenomenon.

)

(3 Table 2
) 10
Light accumulation  Brightness after
material filling factor 15 minutes Decay tinie to 3mcd/13c_12
(volume %) (mcd/m?) )
0.29 6129 - 1h35m
1.44 105.3 ‘ 6h
3.19 . 178.6 10h45m
4.37 217.6 11h45m
11.19 3723 19h45m

15.61° 426.1 24h

By the way, brightness and its decay in Table 1 and Table

2 are measured with "BW33 luminance meter” made by T@PCON
| CORPORATION. It issimilarinthe followingdescriptionaswell.
.15 | As is clear, for instance, in a comparison between Table
1 and Table 2 for a case of a light accumulation material of
‘average particle diameter 150 um, it is understood that the decay
time to 3 mcd/m’ of én example of an artificial stone with a

filling factor of 11.19 volume % in the present invention was

14




‘This artificial stone, at first, conprises an inorganic aggregate, a |ight
accunul ati-on material (in other words, a |light accunul at3 March2@d®escent
‘material) or a lum nescent material 10 emtting |ight by neans of
ultraviolet irradiation, and a resin, wherein a part or a whole of said

i norgani c aggregate consists of a transparent aggregate. \Wen a
transparent aggregate is one part of the inorganic aggregate, the ratio is
determined wth a consideration to a physical function which is needed by
15 an application of a naoctilucent/lum nescent artificial stone of the

present inveps ifyhQr ahéiSad aEEBLESNWhiAH ekBeddédiE N@SEENYE 1BURGLLORBE
Therefore,: in the present invention, the transparent. aggregate is

incl uded as anighdiagpaneEdl eommd tearialdferies; addthat ifitial bsiomendssc| udes,
as needed, an inorganic or organic filler, and a mnor constituent of a
si | ane coupl afiger dgeninutehefdenianyiddednl fonan¥ifhi@ LIALLPENSIRIENt
aggregate in these conpositions includes i norq:an%c suﬁst ances. with a high
transpar encyo§4En6 hyoyume b rasad sedHighes Thaabhat G k1EPHEESHTU R AR and
silica, for instance. For these transparent aggregates, an inorganic

aggr egat € suBRECHR & 8Frocks of non-transparency, ninerals, and

ceranmics 16 13 Nﬁﬁ&f%@ﬁdfﬁfl R GRRCANE t At ¥ mBAPhOY @Sh1iyn i PRE&ds ed
ende

range. A filler W an aggregate as needed is small granule
powder with 174k dddie@i1R8ibh tatedianniieh dohavemger pgeat ;1 cadbamé read udes,
for instance, inorganic substances such as alum nium5 hydroxi de, gl ass
powder, silief ySoges bugualie ifsany caseocich 10 to 300 um shown in Table

.r (r 1.

B 10 It is thought tobe common that the luminescence performance
Vofasole1uminescentmatérialwilldrqpbymeansofbeingblended
with other components. However, it is surg;iéing that the
luminescence performance of the artificial stone of the present
invention is superior to that of a sole light accumulation

15 material, in other words, that the luminescence performance is,
| on the contrary, improved with blending, being different from
such a common knowledge.
The following reasons can be guessed.
(*} In the artificial stone, almost all light accumulation

. 20 materialscaneffectiﬁelyabsorbanenergyof1ight(ultraviolet
rays) given with radiation suchas a sun light and a £luorescence
light, as a résult of scattering or irregular reflegtion.of the
light in inside of the artificial stone due to a blend or a
conjugaﬁion with-transparent-aggregates and others.

25 Therefore, the absorbed light in inside of the artificial
stone is accumulated effectively and the luminescence_can be

made effective.

15




powder, and cal ci um carbonate, and organi c substances such as plastic
.powder or a. plastic bead. For a lightfccurmul ation naterit March20D&m nescent
material- by ultraviolet rays, various kinds of materials including a 10
conventionally known material or a comercial material can be enpl oyed
appropriately. There is, for instance, a strontium alun nate base _
substance, a zinc sulfide base substance, or the like. As a result of
further- investigation on details of the 15 noctilucent/|um nescent
artificial stone which inventors have already proposed, the present

 ventors have hpUnghbhalnddi8 odddBHSRGRIG PEHIQINCRAG BR1yNAKPeC! edly

and remar kably ‘i nproved nute control of the structure, and have

proposed the;§Eat l.eWuRdsat B8 ik ehe1 biRQIsANin lant BEScost mhBethe1d i rst 20
'pl ace, a particle dianeter of a transparent aggregate. By the way, the

| um nescencsy pardranviatee rsyevef uetedrestht ntemghtoraccunul ation

| um nescence in the following. In the evaluation nethod, according to JIS
"1ight accunul atihws.shi aihp PE‘?@?PtbéaV@lﬂtJZgllO@ WPSléﬁ-Pérlﬁ Pravidgd ng at
200Lx by the D65 25 connon source until brllght ness is Sf%%rft ed, a

decay tifme UM Pr%??’g?ﬁqﬂé§§lﬁgf§bﬁ%s“§’nﬁtﬁ‘? 72 1°¥ t¥naheyPslens st andar d

in the case_of evaluating a performance. Incidentally, 17 13 March 2006
brlghtness Re %Pnn&‘f’ﬁ*z is considered to be a lower limt at which a person

can visibly 'derttﬂlfsva@tss@%pyi Horfe,t BE NGhrde) 26flhti8s ar Anbbgapi@sent
i nvention, brightness at an el apsed tine after irradiation .such as initial
br'thneSS @ dvfgalde, ' DigPSatsumbBtionmaterial (inotherwords, alight
’(73‘ accumulation luminescent material) or a luminescent material
B 10 emitting light by means of ultraviolet irradiation, and a resin,
wherein a part or a whole of said inorganic aggregate consists
of a transparent aggregate. When a ﬁransparent aggregate. is
one part of Ehe inorganic aggregate, the ratio is determined
with a consideration to a physical function which_ is needed by

15 an application of a noctilucent/luminescent artificiai stone
of the present invention or its f.ormation,- and to a luminescent
function.

Thereforeé in the present invention, the transparent
(f} aggregate is included as an indispensable matter.

20 - And the artificial stone includes, as needed, an inorganic
or organic filler, and.alninox'constituent'of a silane coupling
agent, a hardening agent, ox the like.

A transparent aggregate in these compositions 1ncludes
inorganic substances with a high transparency such as guartz

25 (silica rock), rock crystal, glass, and silica, for instance.
For these ﬁransparent aggregates, an‘inorganic aggregate such

as natural rocks of non-transparency, minerals, and cerar_nics

16




5 evaluated. In the present invention, the particle dianeter of the
transparent aggregate is determned to be 0.1 nmor norelXMarchP0065 or | ess
of;a thickness of the artificial stone after the artificial stone was cast
and hardened. in the above, "cast 10 and hardened” neans a state that a
material mxture or a conposition of the artificial stone in a flow
condition is formed and hardened with conpression or the |ike after being
cast in a nold or is forned and hardened to a predeterm ned shape from
the flow condition by neans of a continuous belt formation or 15 the |ike.

The particl &4l HeiRmcehi8ak E AP RW1VFea2O’ £ hiltteqdebsgal ned to be 1/1. 5
or less of a thickness of the artificial stone in such a "cast and

har dened” st ate. A filler jixasidwitherddaregaa epseiardedd is perlil gdamudieanet er
of the aggregate is deternmined to be'0.3 mmor nore. 20 In case of a
particle di ametdsr with a mupbfdnentpafgrdgad banglah thes aadagaabel @M t he
decay tine to brightness of 3 ncd/n2 is mereI\E/ several _hours, nanely, 1 to

3 hours whi chr§udase §‘aﬁénsb%¥‘?%'r fRREg2aEC sHBS %%FPSHQS ?)Jn"E“mIleorder to

make the ti ast SI m.pa the 25
transpar ént %%?Oéblqeé Fhats g5 f rrsrﬁ‘gjfca r(ranao ral 1%?'“ ¢ r%ggg o%erro
artificial sfongr Qs %ﬁc;% Hﬂ‘@oﬁ:ﬁ% Rg::S Jﬂanﬁ%a&hlbé\?.hncfe%r&&}h%s
saturated state to tPl rightness of 3 ntd/n2 8 hours 18 13 March 2006 C or

| onger and fprddeic bdWaeur sx o plongdi, behe. preferable particle dianeter
may be 0.3 nm or nore.
: For a light accumulationmaterial or a luminescent material
,ij by ultraviolet rays, various kinds of materials including a
| 10 conventionally known material or a commercial material can be
employed appropriately. There is, for instance, a strontium
aluminate base substance, a zinc sulfide base;sﬁbstance, or the
like.
As a result of further investigation on details of the
15 noctilucent/luminescent artificial stone which inventors have
already proposed, the present inventors have found that the
luminescence performance can be unexpectedly and remarkably
improvedwithaﬁinutecontrolofthestructure,andhaveproposed
(ﬁk the followings. One of tﬁe important factors is, in the first
| *20v place, a particle diameter of a transparent aggregate.
By the way, the luminescence performance is evaluated with
‘a light accumulation luminescence in the following. In the-
eva;uatioanethod,'according to JIS "light accumulation safety
sign board" 29100-1987, after irradiating at 200Lx by the D65
25 common light source until brightness is saturated, a decay time
until.brightness becomes 31ﬁcd/nﬁ is considered as the standard

in the case of evaluating a performance. Incidentally,
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On the other hand, the particle diameter should be 1/1.5 or less of the
thi ckness of the artificial stone. Because, in 5 a casel®Membd00§ 1/1.5, a
practical noctilucent/lum nescent artificial stone is not actually

provi ded, as a physical property such as strength required to the

- artificial stone is difficult to be obtained after the artificial stone
-was cast and hardened. The | um nescence performance of the artificial stone
(a 10 board thickness of 5 M) including nerely 2 volt (3.89 wt% of an
strontium al um nate base |ight accunulation material (NEMOTO & Co., Ltd.,

G 3000) for béi%%,g%ssa%%@a%h QR SBLSIddled EOhe 4 13LBRGAmIISat RAliAt ed in

Table 3. In Ta , the results are shown with the decay tine after a
sat ur at ed Shileddaidig v1dasliyal @h tlirod c3Q0bdr wirtahe i ey D6 Tna@atmiby, used

| ight source for 60 mnutes. A conposition (volume % of the artificial
stone i s asifhot®8 p32sédt 2i0kMAcr4 beiglhtnders 85 {iBidlapeedouind adtagent, a
har deni ng agent, etc.) follows. Quartz (pulverized product) Al um njum
hydroxi de 28rgadér i pagkiagl Eniftatebeioanern afEPpAD HCCHAS &% PdfCmat er i al
(avera}ge_5 pareggtlzllgtgé.arret er 40 pm) MWA resin O hers |
In the present invention, the particle diameter of the
transparent aggregate is determined to be 0.1 mm or more and
1/1.5 or less of,a thickness of the artificial stone after the .
( artificial stone was cast an’d hardened. In the above, "cast
) 10 and hardened” means a state that a material mixture or a
compositionof theartificial stone ina flowcondition is formed
and hardened with compression or the like af;_.er being cast in
a mold or is formed and hardened to a predetermined shape from
the flow condition by means of a continuous belt formation or
15 the like. The particle diameter of a transparent aggregate is -
determined to be 1/1.5 oxr less of a thickness of the artificial
stone in such a "cast and hardened" state.
In the preéent invention, a preferable particle diameter
' (ﬁ\‘ of the aggfegate is de_t:ermined to be 0.3 mm or more.
7 20 _ - In case of a particle diameter of a transparent aggregate
w_itﬁ less than 0.1 mm, the decay time to brightness of 3 mcd/m?
is merely several hours,‘ namely, 1 t073 hours which is the same
'performance as the conv_'entional one. In order to make the time
at least sgiXx houré, the maximum particle diameter of the
25  transparent aggregate must be 0.1 mm or more of a thickness of

the artificial stone. In order to make the time for reaching

form the saturated state to the brightness of 3 mcd/m® 8 hours

18




19 13 March 2006 Table 3 Lum nescent tineQuartz dianeter range (mm) after
irradiationLess than 2.5-1.21.2-0.60.6-0.30.3-0.1 by |i ghiMatch)2008
135.4729. 4830. 3924. 5614. 23 216. 8213. 2013. 1611. 133. 871 47. 2535. 9575. 6714. 971
6J 3.9723.8723.082 4.372 83.3263.1213.012 103.087 In the table 3, about
sanples including nerely 2 volt of . alight accunulation material, change of
the brightness (ncd/ma) by the tine after radiation is shown for every
quartz particle dianmeter range. Table 3 shows that it is necessary to set
the aggregate particle dianeter to O.1lmmor nore, and that it is desirable

C "10 to sebragfherdall Miitdleli 0 Bousrd 8FRbAGet Orhe 3FOREIREEe DArBILEE  tO
make time to 3 ntd/n2 into 6 hours or longer. In addition, when the

particl e di ap®heterwimayh®et nansmarentmomggr egat e exceeded 1/ 1.5 .of the board
t hi ckness, that is 3.4 nm though the result is not shown in Table 1, the
cast ‘and har deneth Theapthér disald. stbaearad clevdisnasendsbonkhdehldhe® was not

2 practlcalor less of the thickness of the artificial stone. Because, in

5 a case exceeding 1/1.5, a practical noctilucent/luminescent

| artificial stone isnotactuallyprovided, asaphysical property

such as strength required to the artificial stone is difficult

to be obtained after the artificial stone was cast and hardened.r

;(p\ o The luminescence performance of the artificial stone (a

) 10 ©board thickness of 5 mm) including merely 2 vol% (3.89 wt%) of

an strontiumaluminate base light accumulation material (NEMOTO

& Co., Ltd., G-300C) for a light accumulation material, for

- instance, is indicated in Table 3. In Table 3, the results are

shownwith thedecay timeafter a saturatedstatebeingirradiated

15 at200Lx with the D65 commonly used 1light source for 60 minutes.

A composition (volume %)} of the artificial stone is as

follows.
Quartz (pélverized product) 19.98
O Aluminium hydroxide . 32.11
o 20 _ - {average particle diameter 40 um)
Light accumulation material ‘ 2.00

- (average particle diameter 40 um)

MMA resin 44 .74
Others ‘ remainder
25 (Silane coupling agent, a hardening agent, etc.)
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product. In addition, when the aggregate particle dianmeter is |ess than
0.1 mm the | uni nescence performance was i nproved wth a3 MewwbrZ2888e of
~blending rate of a |light accurmul ation material. 20 13 March 2006 However,
as-a light accunulation material is an extremely expensive, it is not
practical toincrease the used quantity at all. For this reason, it is
extrenely inportant for the noctilucent/ |lum nescent artificial stone to
achi eve the best 5 | um nescence perfornmance with a mnimumuse rate of a
light accunulation material. In suckallniegp@ Nt of view, a prescription of
the particle dianeter of the, transparent aggregate related to the present
i nvention shows a consp|CU|ty of the invention. 10 In the present
i nvention, tihe average particle dlagEter jof_'t‘he}tr.nsoarent aggreggate is

further pref|drmngscey 2’@“"0 GF 13R24 (ary cast and
har dened art'%hﬁf@kdmﬁ&&” . By making average parti 3 to this
range, it becones possi bl e 4.01benqgthepgcergeiolsy|tthe-gecay tinme gntil 15

bri.ght ness declbylght o) 3 htd/ n2 ip 12 houfs or Ionger Tabl e 041 shgws
changes of tlhe decay time|to _brightness of 3 ncdfnm2 withivariatiqgn. of
average partj cI e dilanet ers &f-4qual t 29-48n { he0aPti{i cA%a® st n&%bodrd
t hi ckness of of the| fqkleowi nposi VO §%¥¥uwtz

(pul veri zed produc?)49 Alunﬁh§3n1hy&?%§id< A‘(avelage'partlcl i gneter 40

pm. 7.253 5.957 5.671 4971
. 6 [ 4312 | 3972 | 3872 | 3082
5 C 8 3326 3.121 3.012

e

10 3.087

In the table 3, about samples 1nclud1ng merely 2 vol% of

-5 alight accumulat:.on material, change of the br:n.ghtness {mcd/m?)

by the time after radiation is shown for every quartz particle
diameter range. |

Table 3 shows that it is necessary to set the aggrégate

particle diameter to 0.lmm or more, and that it is desirable

10 to set aggregate particle- diameter to 0.3mm or more in.order

(\} . to make time to 3 m.cd/m2 into 6 hours or longer.

In addition, when the particle diameter of the transparent

aggregate exceeded 1/1.5 of the board thickness, that is 3.4

mm, though the result isnot shown in Tablel, thé casf. and hardened

-15 artificial stone had a weak bend strength an.d was not-é préctical
product.'

In addition, when the aggregate particle diameter is less

than 0.1 mm, th_e luminescénce performance was improved x:;rith an

i-ncrea'se of blending rate of a light accumulation material.
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5 Light accunul ation material G 3000 25(average particle dianeter 40 pnm) 31
MVA resin In the above conposition, mnor constituents siEHKamh 2006si| ane
coupling agent or a hardening agent are omtted. It is 21 13 March 2006
simlar in the follow ng description as well. Table 4 Maxi num

particl eAverage particleTime to 3 ncd/ n2 dianeter(nmdi aneter (nm

2. 380.2512h15m 2.381.013h30m 2.381f1.213h45m 2. 381. 613h 2. 381.89h45m 5 *
Time to 3 ncd/ nR after irradiation at D65200Lx X 60 m nutes (nore than

sat uration tHes§ves, ffodn 11@6@%’6‘!@3&10& @?@?ﬁlfa}]c&ﬁcéno?x??%“%?\)’er age
particle dianmeter with 1/20 or nore, an or less of a %ﬂard t.hi.ckness

10 of a cast ®XRE“FLYretddiarieY PERSEISE n'é° ?cﬁﬁaﬁ?sﬁ%eoﬁse I other
nand. It 1S RLeLprabig,! gy el ! 58N2RAL emeaggaﬁg@f@arb@%mheot a

rTegul ar crys eavage p ane and ‘not  a Spheric ape but an irregul ar
surface conf hQHE@ilh@éht/-ﬁmnineh§e1§@%rﬁ(itf36h3§%@nef tbSichikv@ ERBNREdLSON

between quartz (silica 15 rock) and rock crystal These are usual ly -
pul veri zesl t Qulhtfied®@ence performance with a minimum use rate of a light
accumulation material.

In such a point of view, a prescription of the particle
diameter of the,transparent aggregate related to the present
invention shows a conspicuity of the invention.

-_{4) 140 In the present iﬁvention, the average particle diameter
-of the transparent aggregate is further preferably 1/20 or more
andl/3orlessof the thicknessof thecastandhardenedartificial
stone. By making avetage particle diameterfinto this raﬁge,
it becomes possible to léngtheh certainly the deéay time until
15 brightness declines to 3 med/m?® in 12 hours or longer.
Table 4 shows changes of the decay time to brightness of
3 mcd/m® with variation of average particle diameters of quartz
ontheartificiaﬁstone(boardthicknessofSrmM of the following
composition (volume %} ;
@;) 20 | Quartz (pulverized product) 49
~Aluminium hydroxide ' i4
(average particle diameter 40 um)
Light accumulation material G-300C S
{average particle diameter 40 pm)
25 . MMA resin | ‘ 31
In the above composition, minor constituents such as a

silane coupling agent or a hardening agent are omitted. It is
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a predeterm ned particle dianmeter of product. A pulverized ~product of rock
crystal tends to have a regular surface as it is highlylZkgeh006zed. On
the other hand, a quartz product does not have such a tendency. The quartz
product consists of 20. grains with an irregular and rough-hewn surface
configuration 22 13 March 2006 as a whole. In addition, in case of a glass
bul b, there is not such an irregular surface onit as is seen on a

pul veri zed product - of quartz or normal glass. Such a difference affects

t he | uni nesgemneeaperd WEREcR16Wind dderrigttibhugentdini nescent artificial
stone. Table 5 shows such a contrast. In any case, conposition (volune %
was as follows. Transparent aggregate Al um ni um hydroxide 10 Li ght

accurrul ation material G 3000 MVA resin 50 14 30 The naxi num particle

di anmeter of the transparent aggregat®bPdfad 2.38 mm and the board thickness
- of cast and hardened artificial stone was 5 nm The decay tine to 3ncd/ nR
after 15 irradi at+-ep—at—200bx—wth—thebB65—comreonty—used—ght source to a

saturated state isyaligih patictebl e ASeraddhihiRlc® Transparent aggregate Decay

time to 3 mcd/ n2  gigmeter (mm) diameter (mm) Time'to 3 med/m
2.38 0.25 12h15m
238 10 : 13h30m
2.38; 12 13h45m
) | 2.38 1.6 13h
2.38 1.8 : 9h45m
5 * Time to 3 mcd/ m? after irradiation at Dgs200Lx X 60 minutes (more than

saturation time) is shown.

From Table 4, a significance of the average particle
diameter with 1/20 or more and 1/3 or less of a board thickness
10 of a cast and hardened artificial stone is understood.
On the other hand, it is preferable to employ a transparent
aggregate, havi:ng not a regular crystal cleavage plane and not
) a spherical éhape but an irregular surface cénfiguration. This
_ is characterized at first in a comparison between quartz (silica
15 .rock) and rock crystal. These are usually pulverized to become
a predetermined particle diameter of product. B2 pulverized .
product of rock crystdl tends to have a regular surface as it
is h'ilghly crystaliized. on -the other hand, a quartz product

does not have such a tendency. The guartz product consists of

20 grains with an irregular and rough-hewn surface configuration
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d ass pul verization product 1l h45in dass ball 9h Quartz pul verization
“product 13h Rock crystal pulverization product 8h30m 208 Mach&fbsécont r ast
‘is recognized in Table 5. It is guessed that such a contrast reflects a
~degree of irregular refraction 23 13 March 2006 frequency in grains of the
light which entered the transparent aggregate. It is conceivable that rock
crystal withva highly crystallized plane or a glass ball with a spherical
surface has |ess degree of such an irregularity than the pulverized

d 5 of Vh he |
Bcouml at fon e BPPER. BRoAGRE I n PIESDRE ] SAERE AR nERTEP a1 oi al
stone in cagg. 0, tiNe 1858 f'a\és | 2 36 G &1 Fe Q1the; sxapl a&ﬁe@n by

t he present rnventors, Jit confirns at 1t is exce nt mnth a vi ewpoi nt
of the Iunlngysqﬁgggénayam@gmag gygggas the particle dianeter of the |ight
accurmul ation material is large, that the tinme necessary for irradiation by
light for reachi ngndthe dinfifidr@ncesaffigcatseches tanbngetandeopgr Drrmmeesefle as
much as a particle dianeter is large. 15 For instance, about the
artificiad stbﬂen¢¢kﬂhnﬂa%}/guménﬁscﬁﬁteﬂqﬁléhFlaéc%#ﬁn%ﬂn on material, 49
volt of an aggreaﬁ{e and 31 volt_of MVA resin, as is shown in Tabl e 6, it

i s under st ood blq § ShQ¥S| FUBR e tPUREESE-stront i um al uni nat ebase - Li ght

accunul ation mat eff al, i 4 f) AN BYELEDE: HE Lohfie U AL 0P ous.

Transparent aggregate _ 50

- Aluminium hydroxide 14
/(;E 10 Light accumulation material G-300C 5
MMA resin . 30

The maximum particle diameter of the transparent aggregate-
was 2.38 mm, and the board thickness of cast and hardened
artificial stone was 5 mm. The decay time to 3mcd/m? after

15 irradiartion at 200Lx with the D65 commonly used light source

to a saturated state is shown in Table 5.

B Table 5
( \} Transparent aggregate Decay time to 3 med/m®
Glass pulverization product - 11h45m
Glass ball | oh
Quartz pulverization product 13h
Rock crystal pulvérization product 8h30m

20
A clear contrast is recognized in Table 5. It is guessed

that such a contrast reflects a degree of irregular refraction
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20 pmor nore, further preferably 40 pmor nore, in order to extend the
decay tinme to brightness of 3 ntd/nR2 after irradiation at3Ma@dl2R08i th D65
"to a saturated state in nore than 12 hours. 24 13 March 2006 Table 6-
Average particle dianeter of |ight accunul ati on materi al

Bri ght ness/ti me10204080150 Bri ghtness after 3.2133.8094.3464.5294.975 2 ten
hours (ncd/m ) 3.0073.415 -3.5234.079 Brightness after 2 12 hours (ntd/m
) 1'Ohl 5mMl2h13h15ml3h30mLl5h15m Decay tine to 2 3 m:d/m In the present

conditions, it is desirabl.e to_enpl t he a | e di aneter of
| ess than abtRAvSRSY b%ga"??d“fsu?F PYone ni &Y LT AP CrnbprEat

aggregate. It is gonceivable that rock crystai with a highly
crystallized plane or a glass ball with a spherical surfacé ﬁas
less degree of such an irregularity than the pulverized product
5 of quartz or glass.
Whenitexplainsmoreasforthelightaccumulationmaterial
blended with the noctiluéent/luminescent artificial stone in
case of the present invention, according to the examination by
the present inventors,_it confirms that it is excellent with
10 a viewpoint of the luminous performance as much as the particle
diameter of the light accumﬁlation.material is large, that the
tlmenecessaryfor1rrad1at10nbyllghtforreachlngthelnltlal
lsaturatedstategetslongonone51deasmuchasapartlcledlameter
is large.
15 For instance, about the artificial stone incliuding 5 vol%
of a 1ight accumulation material, 49 vol% of an aggregate and
31 voi% of MMA resin, as is shown in Table 6, it is understood
‘that it is desirable to use a strontium aluminate base light
accumulation material with an average particle'diameter of 20
Mm or more, further préferably 40 um or more, in order to extend
the decay time to brightness of 3 mcd/m? after irradiation at

200LX with D65 to a saturated state in more than 12 hours.
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5 preferably |l ess than 150 pmfroma vi ew point of availabil-ity. In
addition, in the artificial stone of the present i nventi3darca200&or ganic
~filler with a smaller particle dianmeter than the inorganic aggregate such

as said transparent aggregate, in other words, with a particle dianeter

|l ess than 0.1 nm can 10 be used. A blend of these inorganic fillers is not
al ways needed for a conposition of the noctilucent/|um nescent artificial
stone of the present invention. However, the filler is expected to enable a
used anmount of a resin in a conpositirgpiQfgthe artificial stone to be
reduced, to contribute to a dense structure 15 of the artificial stone,.
and further_to contribute to an effective |uninescence with a little anount

of used |ight accunulatlon mat er i The preferabl e averag article
di aneter of tﬁlggshe filler ZYerpge Rﬁpgﬁgﬁﬁ’éﬁf Pgl ébacziwwﬂ%%teﬂﬁ(ﬁg i) pm or

| ess. The fil sY/Hmg partigle diageter of 0.1 nmap nore pgkes it
difficult tn_pLoMLde_aﬂdenseJiLLu9Lu2Q—Ln—%hé—a#%###géa+—s%eﬁe-mand

consequently gR ?ﬁ IE Actor for decreasing the |um nescence per f or mance.
0 e a

In the nocti escddi3arti Bi88Pal sttéfe of. thaed pre§éﬁ§ i nventi on,

bl endi ng ratlo gregate, filler, and a light accunul ation naterlal
~and/or a |um nescent naterlal shoul d be paid attention along with a

definition onBrighingsaal ¥£le 10 di ameg@o7as thaiabove3.ses the 407ending ratio,

especi al |y, &2 heuss IPéte occupying in a three-dinensional structure of
t he

Decay time to 10h15m 12h 13h15m  13h30m  15h15m

3 med/m? .

Y
(0

In the present conditions, it is desirable to employ the

average particle diameter of less than about iQO pm and further

5 preferably'less than 150 pum from a view point of availability.
In addition, in the artificial stone of the present

invention, an inorganic fillerwitha smaller particle diameter

than the inorganic aggregate such as said transparent aggregate,

in other words, with a particle diameter less than 0.1 mm, can

10 beused. Ablensi of these inorganic fillers is not always needed

for a composition of the noctilucent/luminescent artificial

stone of the present invéntion. However, the fillex is expected
to enable a used amount of a resin in a composition of the
artificial stonetobe reduced, tocontribute toadense structure.

15 of theartificial stone, and further tocontribute toan effective
juminescence with a little amount of used light accumulation
materials.

The preferable average particle diameter of these filler
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~artificial stone is inportant. According to our findings, the volune rate
is clearly appreciable factor fromthe vi ewpoi nt -of the 13marchP066ce
“performance along with a physical property 15 of the artif.icial stone as a
three-di mensi onal structure. In the noctilucent/|um nescent artificial
stone of the present invention, a preferable volune rate of the
transparent aggregate is determned to be 20 % or nore and 80 % or | ess.
- Wien the filleris enployed, though it is not specifically limted, 20 it is
~a desirable;gode 1o gogtral Jfhlherihight agcunul ation material and/or
| um nescent “natertal by ultraviolet rays (by the volune ratio) into 100 or
l'ess. Table 7 shoms ra1geeay thidBakeiblé ghbnessr of 6. NkM/oFomatd Ghkes
i rradiation at 200Lx with the D65 commonly used |ight source 25 to a :
‘sat ur at ed stiaigafitonlsaaplresidensiesisiengrokrustionhiewntidlfuriaaseobase | i ght
accunul ation material (G 3000) with an average particle dianmeter of 40 pm
as the |ighandcomseaenphy pekes avhreron o desrerFing tARUMMINGFCRYER oXi de
wi th.an average particle dianeter of 40 mas the filler, quartz (a
pul veri zed PPEEBETIGHth a maxi num particle dianeter of 2.38 nmand an
average particle__di.ameter . tr ent a9gr.egat and- MVA
IlAgfghe nOCtl?éﬁéPgé?%%g%’%%gﬁgagng.F%l& ze%gé Ehe

- resin. 5 Table 7 regate olunme rate
present invention, blending ratio of the aggregate, filler, and

a light accumulation material and/or a luminescent material

should be paid attention along with a definition on the particle

/(:‘ 10 diameter as the above. In the blending ratio, especially, a
volume rate occupying in a three-dimensional structufe of the
artificial stone is important. According to our findings, the
volume rate is clearly appreciable factor from the viewpoint
of the luﬁinescence performance along with a physical property

15 of the artificial stone as a three-dimensional strucﬁnreu
In the noctilucent/luminescent artificial stone of the
present invention, a preferable volume rate of the transparent
aggregate is deiermined to be 20 % of more and 80 % or less.
Whenthefillerisemployed,thoughitisnotspecificallylimited;
(i} ' 20 it is a desirable mode to control fiiler/light‘accumulation
| material énd/or luminescent material by‘ultraviolet rays {(by
the volume ratio) into 100 or less.
Table 7 shows a decay time to brightness of 3 mcd/m? after
irradiation at 200Lx with the D65 commonly used 1i§ht source
25 to a saturated state, fqr samples consisting of; strontium
aluminate base'light-accumulation.material {G-300C} with an

average particle diameter of 40 um as the light accumulation

26




“Time to 3ncd/ n2 6.512:513.5128.5 (r) From Table 7, it is understood that
‘the above prescribed 10 range enabl es the decay time tolBMashi2R06to0 be 12
" hours or longer. Furthernore, in the noctilucent/|um nescent artificial
stone of the present invention, the |um nescence performance can be :
i nproved by neans of a conbination with the transparency aggregate and the
filler. Table 8 shows the above conbinations. 15 The enpl oyed naterials
are; the transparent aggregate with a maxinum particle dianmeter of 2.38 mm
and an averggf 135541 1Rl ndiRiR/arekife FitMan e fddd gdrvidile diamaterage
particle dianmeter of 40 pm and the light accunul ation material (strontium
al um nat e base:40GuR0AE) tivd tflilaeraveuage par putver thehwreduot) 20i40apm The
volunme ratios are; 50 %of a transparent aggregate, 30 % of a -MVA resin,
15 % of t he Madinem pantislesdjaneker| o§IR - 3L aEuARS AT GYeRATRPANEIAL 13
March 2006 Tabl e 8 Brightness after one Decay tinme to Tra rent.
aggr egat eFi | oG %#qelzafH? afi gie by 3Rt 2992 G A i um
hydr oxi de§25. 8313h30m Quartz ul veri zed

Table 7
Aggregate (quartz)
volume rate 10 20 60 30 920
(%)
Ay Time to 3mcd/m® .
( 6.5 125 135 12 8.5
' - (hr)

From Table 7, it is understood that thgrabove prescribed

10 range enables the decay time to 3 mcd/m? to be 12 hours or longer.
| Furthermore, in the noctilucent/luminescent artificial

stone of the present invention, the luminescence performance

can be improved by means of a combination with the transparency
aggregate and the filler. Table 8 shows the above combinations.

15 The employed maierials are; the transparent aggregate with a
(f} © maximum pérticle diameter of 2.38 mm and an average particile
diameter of 0.8 mm, the filler with an average particle diameter

of 40 pm, and the light accumulation material (strontium

aluminate base: G 300C) with an average.particle diameter of
.20 40 pym. The volume ratios are; 50 % of a transparent aggregate,'

30 % of a MMA resin, 15 % of the filler, and 5 % of the llght

accumulation material.
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Silica24.9812h roduct) ( p dass powder23.715h p Silicab7.4912h15m
~ Al um ni um hydr oxi de52. 0412h d ass* ulverized G ass powdEridarch@OR8 5m
roduct) ( p Cal cium carbonat e38. 148h p Quartz powder 18. 684h45m * Cormonl y
commercial soda glass is used for glass. 5 Table 8 al so shows results after
irradiation at 200Lx with the D65 commonly used |ight source to a
saturated state. It is understood that alum nium hydroxide or silica as
the filler is preferable for quartz as the transparency aggregate, and
that silica or alum nium hydroxide .jg§,pr@ferable for glass. 10 In
addition;, it is understood that selection of such conbinations enables the
decay tine to 3 ncd/n2 to becone 12

Brightness after one

: . NP Decay time to
Transparent aggregate Filler hour of n'radlatlozn by 3 med/m?
light (mcd/m”)
Aluminium hydroxide 25.83 13h30m
Quartz ili 24.98 12h
(pulverized product) Silica : :
Glass powder 23.71 5h
Silica 5749 ~ 12h15m
” Aluminium hydroxide 52.04 12h
Glass*
' 25.26 6h15m
() (pulverized product) Glass powder
' Calcium carbonate 38.14 8h
Quartz powder 18.68 4h45m
*Commonly commercial soda glass is used for glass.
5 | Table 8 also shows results after irradiation at 200Lx with

.the D65 commonly used light source to a gaturated state. It
is unéerstood that aluminium hydroxide or silica as the filler
is preferable for quartz as the transparency aggregate, and that
silica or aluminium hydroxicie is preferable for glass.
- 10 | In addition, it is understood that selection of such
| combinations enables the decay time to 3 mecd/m? to become 12
hours or longer.
It is grasped in Table 9 from a contrast of a light _ .
transmittance that the effective luminescence perfoimance with
i5 these combinations is Seen in case of luminescent materials by

ultravioclet rays.
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hours or longer. It is grasped in Table 9 froma contrast of- a |ight
transnittance that the effective | um nescence performanct Match 2006 t hese
conbinations is seen in case of |um nescent materials by ultraviolet rays.
28 13 March 2006 Table 9 TransparentFillerA | beam D ffusivityBlack |ight
perneabi lityPermeability aggregate(%) (%9 (% Silica48.645.514.3
G assAl um ni um hydr oxi de4d4. 141. 212. 9 (pul veri zedd ass powder 35. 433. 211.7
product) Cal ci um car bonat e21. 820. 42. 3 Quartz powder22.521.0.5.2 Table 9
shows the results on sanples of the @laasg bor the 5 transparent aggregate
in Table 7. It is well understood that the above conbination is
preferable. As is described in the above, for instance, the present
i nvention provides a noctilucent/l um nescexlt beamt i f Pﬁ}ﬁz Vit onBiacklight udi ng

t tf

| ,
the transpar ent™Rf§F8hat e, t hasilidrl | er, ang@midasilityi g S(? dc c Bennteattilityn

mat eri al al ong %BtHAM& resin characterized bygjhat ’ti me to(® ncd/ ne
after irradiation at 20QLX With the D65 Ccopgipnly usdslight spiyce to a

saturated state is 12 - - pr esent
“invention havi ngcifie Aluminium hydroxide 44.1
(pulverized  Glass powder 354 33.2 11.7
product)  Cglcium carbonate 218 20.4 2.3
Quartz powder 22.5 21.0 52
,{;) Table 9 shows the results on samples of the glass for the

5 transparent aggregate in Table 7. It is well understood that
the above combination is preferable.
As is:described in the above, for inspgpce, the present
. invention provides a noctilucent/luminescent artificial stone
.including the transparent aggregate, the filler, and the light.
140 aécumulation material along with a resin characterized by that
the time to 3 mcd/m? after irradiation at 200Lx with the D65
‘commonly used-light source to a saturated state is 12 hours at
least.
ﬁf) . The artificial stone of the present invention having the
) 15 superior luminescence performance as described in the above may
have various compositions as above and various manufacturing
methods as well.
~ About composition, an appropriate blending with function’
components'such as the filler and trace components along with
20 the above transparent inorganic aggregate and a resig may be

considered for thelartificial stone from the viewpoint of
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15 superior |um nescence performance as described in the above may have
various conpositions as above and various manufacturing 1hdalcb@90@s wel | .
About conposition, an appropriate blending with function conmponents such
as the filler and trace conponents along with 20 the above transparent

I norgani ¢ aggregate and a resin may be considered for the artificial stone
fromthe viewoint of 29 13 March 2006 strength, weatherability, abrasion
resi stance, surface non-slipperiness, a color tone, inconbustibility,
andot her manytréaditi | (i thekabOli ¢, ddmdivanspat etdnaggrsagdaeenay occupy a
whol e 5 amount of aggregate conponents as was described al ready, or

i nor gani ¢ aggneghirmeKnasen-a capIperehcingrpussibi bty opRd PYheRB3R¥he part

of aggregates,. in the noctilucent/lum nescent artificialstone of the

present i nvERRFBIPRS Howeverr.,.,even_in the case of the conbined use, the
anmount of the transparent aﬁ_gre ate is r 2 orngpLe and 80
volt or |ess of g?hc‘gougaséet' él(r?i arncfg’r?é: ngr?%rie%eaaﬁaebg"tggngc%( %rader to realize

the superi ggnog&'{f@f Jaltke cdhpHoMtSs U WanoeLsofikdie LHecauyt ise to

bri ght ness ncd/ after irradiation at 200Lx with the D65 conmonly
“used light saurgeni® aagsabutabest sioal-erahbpdhendwivaly BaDusdd gbinhey

transparent aggregate and non-transparent aggregate is preferable to be

similarly i psaone apmet off 2@gwebates. nbr chendogoiverenbflyEaescppt| g

needl ess to say that the inorganic aggregate includin t he non-transparent

aggr egat e 'S'ﬁﬁ‘ﬁ‘l’-‘@llﬁﬁﬂe -S&%xPﬁuﬁ%é’rrﬁS@Pé inventicn. - HOwever, .even .ln L

the case of the combined use, the amount of the transparent
' ’U | 10 aggregate is preferably 20 vol% or more and 80 vol% or less of
the cast and hardened artificial stone in order to realize the
superior performance like 12 hours or longer of the decay time
to brightness' of 3 mecd/m® after irradiation at 200Lx with the
D65 commonly used light source -to a saturated staté.
i5 - The total amount of the transparent aggregate énd
non-transparent aggregate is preferable to be similarly in a
range of 20 vol% or more .and 80 vol% or less.
Itis needl,:ess to say that the ino-rganic.aggregate including
the non-transparent aggregate should have a maximum particle
\‘) .20 diameter of 1/1.5 or less of thé board thickness after cast and
hardened and may be blended as a mixture with various particle
diameters having a particle diameter d‘irstribution.
inpractical, it ispreferable that the inorganic aggregate -
consisting of the transparent aggregate or the transparent
25 - aggregate and non- tranéparent aggregate has a particle diam.eter
distribution of a close-packing or the vicinity as is well known-

‘in a concreté engineering, and besides that the average particle
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20 dianmeter of 1/1.5 or less of the board thickness after cast and hardened
and may be bl ended as a mixture with various particle diametohr2006avi ng a
particle dianmeter distribution. In practical, it is preferable that the

i norgani c aggregate consisting of the transparent aggregate or the
transparent 25 aggregate and non- transparent aggregate has a particle

di aneter distribution of a close-packing or the vicinity as is well known
in a concrete engi neering, and besides that the average particle 30 13
March 2006 dépamétesr iis 1/20 or moareeanddl /13 drodekesst ofhet hbickneseheds of the
cast and hardened artificial stone as is described above. In addition, it
shoul d be a hhe¢ gt gndoridtmeddaptificcinfat trin @ sots FRSEFiPBAARAYE ‘desi gn
in bright field would _be the obtained 5 noctilucent/|um nescent artificial

stone. An appear aHt8d8f tiopaht sEORA PR B Bal 13t TP SASTEH P Me®itse t he
product is hard 0, he qbtain a h r tur i I and
Plister are BeaaprraiorEReaio Rl by Hetilo Jihd O Sotilba 00
subj ect 19 dgbef i e MUriBeObe Mt AV i@ 18001 NBEGLE. A4 Spaankd yari ous
sorts of colors in the natural granite and marble, such as conplete black
to white or geghieddndidd@ienis degéeaimea dtigecasetiopbopdutthds Igind ng a
color to each kind of an artificial stone, a color reproducibility is a
probl em t o -obt dven ohtpiogdcas wihel a1s natnedl and gheirtener fR8UYHEES™ case
of a black product, for_instance, just black particulate matters of natural

rocks have Bﬁ?yeﬁﬂtﬁguhseéptPﬁ?é@&FtFGRFQ¥PW§94ﬂﬂS§ﬁf%%SSATQPﬁﬁﬂﬂﬁ n the
uni que | ust egul()); ecgp%onggpclalemin%vgqrélfuet QP g%%lrﬁli:e'gncf)pnggbfgd There are

’ k) 10 various sorts of colors in the natural granite and marble, such

as complete black to white or red, and different degrees in the
same color.

When giving a color to each kind of anartificial stone,

a color reproducibility is a problem to obtain a product with

15 = a medium color tone, though, in case of a black p'r-oduct, for
instance, just black particulate matters of natural rocks have
only to be used. In éddition, it is not so easy to obtain the
unigque luster d:f the marble, even if the color is obtained.
It uSed to be difficult to give a luster or a depth, even
w) 20 in the case of giving a color by a blended resin with dye orx
pigment. .
As opposed to‘this, in the artificial stone of the present
invention, tranépa-rent: inorganic aggregates can be prin‘cipally'
employed. For instance, the transparent inorganic aggregate
25 obtained by crushing gquartz base natural rock, glass, or fused

silica can be employved.

By means of employving these tra_néparent aggregates, the
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I It-used to be difficult to give a luster or a depth, even 20 in the case

of giving a color by a blended resin with dye or pi gnent3 MAsh@8p6sed to

this, in the artificial stone of the present invention, transparent
--inorgani ¢ aggregates can be principally enployed. For instance, the
~transparent inorganic aggregate 25 obtained by crushing quartz base natural

rock, glass, or fused silica can be enployed. By neans of enploying these
transparent aggregates, the 31 13 March 2006 color of the artificial stone
in a bright field can be controlled and allowed to have a depth and a

| uster owi n§< GIt%t’é%@’s'ttéﬁt‘él%ﬁf S&"ﬁﬁ&l’ﬂt%bﬁh%%t B%ﬁh@lFén&ﬂﬁ%‘@fﬂl]ﬁdt h

t ddi t til / tif I
Stone of t g SLERCq FOORTDR, STt RIBE AREP® PVEFG, 4 AR CHe S Pogate | s
enpl oyed al Y unth% bl &L df&%h%@cﬁomséﬁéx?{ gh't!ﬁ erhl aPe:P@}t icle diameter

of 0. 1 mmor less and an average particle meter o or nore and 70

mor less. The firhl gt ofdnidasn that Hb@hl@ﬁcé&ﬁi’ﬂlfﬁﬂﬁn%lsaéﬁtOértiiz[ﬂlldcllam al
materials preferably such 10 as al um ni um hydroxi de, silica, and gl ass

powder, for strsicantehe phesent navgahionf idheemschh&ieenuiil ifdmehapaittel cl e
di aneter than the above aggregates, and contribute to properties such as
“har dness, s@fgtgﬁ-”@gﬁltea?ﬁje?}a sved @ LABS- withhpbr ifeastngfancee pHEEsTRRIY -

art|f|C|aI st.one, g % |nvad i nto spaces agn g the 15 inarganic
aggr egat es aﬁ&%earal%e ?‘P""“E?Te" fadd® rohts PaPRS YT IRPH of

blend for thfsGelde! & So-HOSPRBEL! %ds’r'&ﬁlmaosr less. Thefiller-includes

- natural or various kinds of art1f1c1a1 materials preferably such

-’ f ’ -
(’; 10 . as aluminium hydroxide, silica, and glass powder, for instance.
These inorganic fillers have much finer particle diameter than

the above aggregates,_ and contribute to propertles such as
hardness, softness and surfacenon- sllpperlness of the obtained

artificial stone, while they invade into spaces among the

15 inorganic aggregates and locate to £ill the spaces among grains.
As a part of blend for these fillers, components such as
manganese dioxide, titanium dioxide, zirconium silicate, and

iron oxide may b_e added for adjusting a color tone; and antimony

trioxide, boron compound, bromine compound and the like for
20 giving a flame retardance.

In addition, an inorganic antimicrobial agent may be

combined. The artificial stone of antibacterial activity is .
useful for a bathroom, floor of rest rooms,.wall, and handrail,
for instance. It is also useful in a medical facility, a food
25 précessing facility, and the like.
Asaninorganicantimicrobial agent, thereare silver., zinc,

and copper base inorganic materials, for instance.
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“manganese- di oxi de, titani um dioxide, zirconiumsilicate, and, iron oxide
~may be added for adjusting a color tone; and antinony t*3 Kaici€00®or on
conmpound, brom ne conpound and the like for giving a flane retardance. In
addition, an inorganic antimcrobial agent nay be conbined. The artificial
~stone of antibacterial activity is. useful for a bathroom floor of rest
"roons, wall, and handrail, for instance. It is also useful in a nedical
~facility, a food 25 processing facility, and the |like. As an inorganic

tim bi al th I d
Tt or gl 5, Tor | RIS CadaP S boan i RESRaRets %Sedefedg’?%‘%?n the

wi'de range agpdescri bed above The resin includes, for instance,
acrylic resi n a nethacrylic resin, an unsaturated pol yester resi n, an

epoxi de 5 resin, 7@ SHddigORACIEEES, FoSiildstanAtel UbD&cryand kBeihj ke. In
t hese, a net hacrylic resin, an epoxide resin, the mxture, or. the
copol yneri zahédha¢eglit resshpwn tosbeuypgtefepabyestednresjmnian ppgredd such
as an azo base, a phthal ocyanine base, dye, etc. nmay be bl ended to these
resins irbordesing am@iddrong rasia, col vFLidame. Tvbberidandokhe dikeghtIn
stabilizer or a fire retardant na be incl udgd Resi n_conponent s

contribute t5"GPapH AGEEAETRL E&%PB &t SPPEEIE 79S¢  whit @ A ¢ Eorffonent
for formng g, skelst Qi fonlPedld 114 EdnStESe FiLAANAGIRY the whol e,

and have a funct
An organ1c4plgment such as an azo base, a phthalocyanine

F : base, dye, etc. may be blended to these resins in order to adjust
- 10 the color tone.
In addition, a light stabilizer or a fire retardant may
be included. |
Resiﬁ Cé.omponents contribute to wrappin&'ﬂ{:he aggregate and
the filler which are component for forming a skeleton of the
15 artificial stone and bonding the whole, and have a function for
giving an elasticity or a tensile strength to the completed
aitificial stone.
About resi% component, the volume rate may be about 70 %
(7) or less, but more preferably in practical 25 vol% or more and’
| 20 35v01%or1esswhencharacteristicssuchasstrength,durability,
naturalrock-likeappearance,andtint,ornon-slipperinessénd
the like for the artificial stone are considered.
The artificial stone product with an excessive resin
coﬁponent appears piastics, and the artificial stone becomes
25 merelynominal. Whentheresincomponentisexcessivelylittle;
the product becomes fragile and not suitable for use though the

appearance of the prqduct approaches to a natural tone.
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gi ving an elasticity or a tensile strength to the conpleted artificial
stone. About resin conponent, the volunme rate nmay be abolBMa@hZOO®r | ess,
but nore preferably.-in practlcal 25 vol % or nore and 20 35 volt or |ess
when characteristics suchas strength, durability, natural rock-Iike
appearance, and tint, or non-slipperiness and the like for the artificial
stone are considered. The artificial stone product with an excessive resin
- conponent appears plastics, and the artificial stone becones 25
mer el ynom nal . When the resin coq?onent | S _excess |velgbllttle he_product

becones fragil e 2RRPNBESYUFPERPRCHS 1 Ehe PREAGRE ARECLE)PRaPRATE LR he
oroduct. sppepaches. 19,4 08 AL LG ALL13 HRLED 2008 ADOULLES5L D

conponents I'n resent | nven I on, every can-rea | ze the

artificial +@n§s£@nfem tpt&fgmsﬁagrfo@%eeaaeeiméerp@;mﬁm@eenéor the
noctilucent/lum nescent “artificial stone. However, a nethacrylic resin,

parti-cul arl ¥rbi MV {1 REBYE . TBidweekY], o @Ethestyis r@@eher;ﬁﬁmcanrakoyed as a
main conponent, in the artificial stone for the use to which

weat her abi | ME¥, (mehbyil ol thagsivd & ek seshaidgmess erabl xsimpd ovedsisst mate,
transparency, depth of color tone and the like are denmanded. 10 Instead of
‘the main cofipBRPReRNy o tHhe AFfifietat %?ef°éoﬁg?s¥$%gt%f”hﬂ-ﬁﬁ i nor gani c

aggregate, the inor and t descr.i.bed . above t he
e bl colPEehPERR T 1 ol har el ShrER e nio BSREE A eR48 ot oposed by
the present . LIV AL S 1330 BEr&APOEEHLh Ut EOE AL dknston kgl ar to.
) C demanded.
10 : Instead of the main composition of the artificial stone
consisting of the inorganic aggregate, the inorganic filler,
and the resin as described above, the flex1b1e composite with
- high hardness which have been already proposed.by the present
inventors can be composed for the artificial stone similar to
15 the noctilucent/luminescent artificial stone.
That is an artificial stone with a surface hardness of 400
ormorewithvVickershardness (JISZ2244) andaradiusof curvature
of R25mm at whiéh bending is possible withouﬁ damaging for a
Cmi board of 3 to 15 mm thick. |
| 20 In the composite, the inorganic components including the
inorganic aggregate can occupy 50 vol% or more of the total_and
organic components suéh as resin can be lezs than 50 vol%. A
méin component of the organic component isa methacryiate resin.
Moreééncretely,itisshownasadenatgredMMAresinwithblending
25 polymethylmethacrylate(PMMA)andoneormorematerialsselected
from methyl methacryiate (MMA) monomer, 2-ethylhexyl

methacrylaté monomer, 2-ethylhexyl acrylate monomer, 2-ethyl

34




- 15 the noctilucent/lum nescent artificial stone. That is an artificial
- stone with a surface hardness of 400 or nore wthVickert3 Harthr2866
+ (J1SZ2244) andar adi usof curvature of R25mm at whi ch bending i s possible
~w thout damaging for a board of 3 to 15 nmthick. 20 In the conposite, the
‘i norgani ¢ conponents including the inorganic aggregate can occupy 50 volt
or nore of the total and- organic conponents such as resin can be |less than
50 volt. A main conponent of the organic conponent is a nethacrylate
- resin. Mreconcretely, it is shown as a denatured MVA resin w th bl endi ng
25 pol ynet hy peetihcrsthacrylReARCRATe DN oWy Imetbannybatampnomeget and from
nmet hyl net hacrylate (MVA) nononer, 2-ethyl hexyl -nethacryl ate nononer,
2- et hyl hexy| SYEr9hexel MHARSFY 138t RORCMEE -13 Marth 2006 pentyl nethacryl ate

‘monomer, butyl met hacryl at e.nononer, . a cycl ohexyl t hacryl ate nonomer.
Table 10 shovs ¢ HETI D SERTRERE] ey AoreubdRELon s BRE R nancly « he
nocti | ucent BE?ESEngé(n@é naf819MiHd hebad 1udest B?SpQP%ﬁ'o&eéhwéﬂi%%*ﬂaf' nd of

resin. The enployed nmaterials are; the aggregate of pulverized quartz with
a maxi muns paktbabeositimiewiah 2a38 KImNGbATeaygrage particle dianeter of
1.2 mm a filler of alumniumhydroxide wth average particle dianeter of
40 m and a stronthenemleyvedanatedhlmeeel i tie sagcesakatoDmpulweeiced wth
an average particle dianmeter of 40 pm The conpositions are 50 volt of the
aggregate, HYAFEEish 3 Raximyn BRIt \pRiangtatet £ A MMARLAR RAEFBRS

material, and 80 YO d; Aotk Mo 1§ EIYLKNSHS 2 Pt NBud §5arAR0qbar dened |
, (« withaverageparticlediameterof 40 um, anda strontiumaluminate
- 10 base light accumulation fnaterial with an average particle
diameterof 40 um. The compositionsare50vol% of the aggregate,
13 vol% of the filler, 5 vol% of the light accumulation material,
and 30 vol% éf the resin. The thickness of th;.cas't and hardened
artifi'cia:I stone is 5 mm.

15

0O
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artificial stone is 5 nm 15 CC 35 13 March 2006 Table 10 Brightness after
one hourDecay tine to Resinof irradiation by |ight 3ncd/1@Mérb@006) MVA
resi n58. 7212h Unsat urat ed pol yester (DAI Nl PPON | NK AND CHEM CALS, 57. 85
11h30m | NCORPORATED "FG208") Degeneration MVA resin 57.98 11h45m

(M tsubishi Rayon Co., Ltd. "XD7005 ") *Light irradiation ... irradiation.
at 200Lx with D65 for 60 mnutes (nore than saturation tine) 5 In
~addition, in the noctilucent/lumninescent artificial stone of the present
i nvention, the.above transparent aggregate nmay be baked or coated at a
roomtenperature with a noctilucencffabliegh® accunul ation material or a

| um nescent material by 10 ultraviolet rays. In case of a coating with
baking, fine particles with a dianmeter_of several pmito several dozens m

‘for instance, 5 to 50 pm nore prefer b W%@fmwecg if@d ed on the
tconcgﬁig

surface of the transparR@sl aggregate paptifmadiation b ¥ the
: (mcd/m”)
MMA resin . 58.72 12h
Unsaturated polyester
(DAINIPPON INK AND CHEMICALS, 57.85 11h30m
INCORPORATED "FG208")
Pegeneration MMA resin
(Mitsubishi Rayon Co., Ltd. "XD7005") 57.98 11h45m
‘ C : *Light irradiation ... {rradiation at 200LX with D65 for 60

minutes {more than saturation time)

In add:_'_.tion, in the noctilucent/lumineg__cent artificial
stone of the bresent invention, the above tranéparent aggregate,.
may be baked or coated at a room temperature with a noctilucenct
light accumulation material or a luminescent material by.

170 ultraviolet rays.

In case of a coating with baking, fine particles with a

diameter of seﬁaral pm to several dozens um, for instance, 5
C\F to 50 um, more preferably 20 to 40 um may be coated on the surface
‘ of the transparent aggregate particles. More concretely, the
15 coating can be carried out with a baking at a high temperature

of around 120 to 1200 °cC,.

The luminescent coating substance mé.y include vé.rious kind
of light accumulating substances or light emitting substances
by ultraviolet irradiation such as strontium aluminate and zinc

20 . sulfide. |

As for a baking method, various conventional methods may
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15 coating can be carried out with a baking at a high tenperature of
~around 120 to 1200 C. The |umi nescent coating substance tipaich@008le vari ous
kind  of |ight accumul ati ng substances or light emtting substances by
ultraviolet irradiation such as strontium alum nate and zinc 20 sulfide.
As for a baking nethod, various conventional nethods may 13 March 2006 be. -
enpl oyed. For. i nstance, the transparent inorganic aggregates are mxed in
a dispersed solution of particles of [|ight accunulation materials such as

‘strontiumalumnate or the paste, are dried and baked. 5 A coating at.a
room t enper aberenglnydase dbere instanceabdhe tmEnsparsengniseryanish or a paste
wth a transparent sticky substance (binder). The, noctil pcent/|um nescent

artificial stoFECHtEHETepPLReNtin AvertRIFecafobRE R L WPRR T Eases R and

hardening a liquid 10 or floating. mxed .raw naterial _qr siti.on.
Casting and ké&%{éﬁfzﬁ‘dm%gant e %lrzleeglvﬁ HEER AR SR 6}1%91%:1%?%%0501:%1& essi on

mol ding, and,as8t epl £y, ieht ah@rvRtdPN. A conpression nolding, for
instance, is"done in the followng way; casting, beforehand, a necessary

quantity ©f the A%daeipgsit idRobfrtdiiraeapkeaiadpeodott iHieheasbdwor gani c
aggregate, filler, and resin conponents into a drag as a hori zontal

nol di ng- f | aslispatciimgodutope; cnml moyher withon rHmdipagentostid¢hist ance,

W th;a bearing stress of 5 to 100 kgf/cn2. -At a conpression of this
nol di ng, thesBbapRGe | BirE&H) be heated to 20 a tenperature of roughly 80 to

180 C for 5 m nUt'Ighse tncé:cst(?. ﬁgght/lluminescent artificial stone of the

(»1 . pres.ent invention can be made with casting and hardeninga liguid
s
10 or floating mixed raw material or composition.

Casting and hardening can be done with a casting formation,
a compressiqn molding, and a stepless belt fdrmation.

A comﬁression molding, for instance, 15 done in the
following way; casting, beforehand, a necess.ary quantity of the

15 composition for the completedproduct suchas inorganicaggregate,
filler, and resin components into a drag as a horizontal
molding-flask; matching a cope; and compression molding, for
instance, with :-a bearing stress of 5 to 100 kgf/cm’. At a

(\} compression of this molding, the composition can be heated to

20 a temperature of roughly 80 to 180 °C fox S minutes to several
houfs.

In addition, in thé compression molding with heating,
oscillation can be given to the molding;flask aléng with
combression to improv'e a flowability of the above material in

25 the molding-flask.
| | Of course, a shape for the real prbduct with the artificial

stone in the present invention does not need to be limited to
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"~ hours. In addition, in the conpression nolding with heating, oscillation
‘can be given to the nolding-flask along with conpressiof8 Marchi20fdve a
- flowability of the above material in 25 the nolding-flask. OF course, a
shape for the real product with the artificial stone in the present
I nvention does not need to be limted to 37 13 Match 2006 a flat board. It
may .be an induction projection for an eyesi ght handi capped person, have a
-surface with projéctions, or be conposed as as tepped shape. Many ot her
Shapes maybe considered. In the present invention, a rough-surfaced
‘processi ng ae§latbbpardondtomay he aguindwetign prejectinndivmpdaraighipact . As
a method for this purpose, first of all, a selective, repoval nethod of a
resin conpoReREiFaPREDRVECT N GVReP FOFERSE Y& PEAP PREEPHT 0 PPNg with
squi rting highl ressur.i zed ter tQ surf.ace of compaci _after
" emovi ng 1 1 HRORBR AR A TPRER SL08 %1 o s Hhitres R T R TR T2

water-j et mchi nipg e i)Pe%gﬂLsi LRE1d:E! a@&mhmsﬁqfaga%reeeggiﬁgagﬁgre

sel ected;. such as a surface hardness and a surface strength of | _
processed mRt @bhal onaiie BUEACRULIECa PELSS Wil hardieadBt esmictan ej ection

nozzl e, and a distance between a material surface and a nozzle 15 outl et
for form ng a preadesanatined fdepthiofpuwmroseestbnst hef awdf ageseliertimef ormity
coping with these properties. It is not defining, but, for instance, a
hydraul i ¢ pregoypé nsthadfi 2 Feg inForsogenkdiy 2R eeth e @SBEFI%PTEEp| oyed
for a nozzl eSkg).L s?l{r%%rtl:% pSrotg%s5sgLngn\mtr1]1i gc?liirting highly pressurized water
( .ontoa surfaceof a coﬁpact after removing from a molding-flask,

10 for instance, is effective. That is water-jet machining.

In this water-jet machining, many conditions are selected;
sudhasasurfacehafdnessandasurfécestrengtyoftheprocessed
material.'aﬁd a hydraulic pressure, a diameﬁér of an ejection
nozzle, and a distance between a material surface and a nozzle'

15 outletforformingapredetermineddepthofgroovésonthesurface
inuniformity copingwith these properties. It isnotdefining,
but, for instance, a hydraulic pressure of about 100 to 1500
kgf/cnﬁ can be Qﬁually employed for a nozzle of around 5 to 50
O " mm high. |
g 20 There isno limit inparticular about anozzle for squirting
'_highly’pressurized.water and the system., All kinds of nozzles
are employed.

| By means of water-jet machining, surface roﬁghening‘is

realized and the artificial stone, for instance, with
25 non-slipperiness and a deep touch of a material is produced.

Besides, what should be emphasized in the present invention,

is no clouding of a color of the artificial stone by means of
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20 There is no limt in particular about a nozzle for squirting highly
‘pressurized water and the system All kinds of nozzles HHMaem200§ed. By
means of water-jet machining, surface roughening is realized and the
artificial stone, for instance, with 25 non-slipperiness and a deep touch
of a material is produced. Besides, what should be enphasized in.the
present invention, is no clouding of a color of the artificial stone by
- means of 38 13 March 2006 water-jet machining. The noctilucent/|um nescent
artificial stone of the present invention needs to provide ,

non- sl i pperi waserwhen machiapgmla.cati on, for instance, for a passage or a
step in which refuge 5 induction is needed at the dark background
“atmosphere such aSheanegidusiens/prairesestn@raifiepal sons &€ 6hein a power

cut is considered.. Water-jet ngchinin C. i ve such non- sl jpperiness
too the arti PFEFEREsEBIRIEAE 6F 5i5?r€ﬁh?é§%1 Péﬁib%Eﬁﬁﬁﬁﬁﬁf,w#E Pt esent
i nventors 10 b ‘ieag:E.SRP%SQ.ithQﬁQS! £&PY ts'sgge%'}. dﬁ@é{éﬁ iﬁ'wﬁ!tcrgwﬁﬁ'e

fundanental | y Picld I'Ng" an"inorganic aggregatée and a resin an aglng a

convexocogcave ggitkfianeid Rewhbgnd RAEOSMIE LAGHE LI E S tmBEShEXPBRRE, adher ei n:
an average depth of the surface grooves are 0.02 mmor nore and 1.0 nm or

| ess, particu abhy§ &f aOpDotidrnramdra e anch @tdtimnain hessweByuthes above
invention, the follow ngs are enabled to be provided; a non-slippery
artificial stcomsidackddi Wgtan-iebropeliianiaggeagagive such non- -

slipperiness to,the artificial stone. -

) (‘ ' As for giving the non-slipperiness, the present inventors

) 10 have proposed in other invention an artificial stone;
fundamentally including an inorganic aggregate and a resin and
having a convexoconcave surface‘in which inq;génic aggregates
are exposed, wherein an average depth of thé surface grooves
are 0.02 mm or more aﬁd 1.0 mm or less, particularly of 0.05

15 mm or more and 0.8 mm or less.

By the above invention, the followings are enabled to be
provided;
anon—slipperya;tificialstoneincludinganinorganicaggregate

Cw anda resinand havinga convexoconcave surface inwhich inorganic
20 aggregates are exposed, being characterized by that a skid
resistance value BPN(ASTM E303) is 60 or more at a wetting face

and 20 or more at an oil face, and a non slippery artificial

stone characterized by that a skid resisﬁance value BPN is 65

or more at a wetting face and 35 or more at an oil face; a non

25 slipperyiartificial stone inecluding an inorganic aggregate and

a resin ahd.having'a convexbconcave surface in which inorganic

aggregates are exposed, being characterized by that a skid
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and a resin and having a convexoconcave surface in which inorganic 20
aggregates are exposed, being characterized by that a skizMerhi280@nce val ue
BPN( ASTM E303) is 60 or nore at a wetting face and 20 or nore at an oi
face, and a non slippery artificial stone characterized by that a skid
resi stance value BPN is 65 or nore at a wetting face and 35 or nore at an
~oil face;. a non 25 slippery artificial stone including an inorganic
aggregate and a resin and having a convexoconcave surface in which

i norgani c aggregates are exp osed gﬁ characterized by that a Skld 39 13
" March 2006 FESASFARCRVRAPHE - é FQJIFJ“I st I 1454 I g ugheraneed)
ref erenced) shoe%tand a non

f
sli ppery ar"tsllfl c?%f“oﬁgh%ea é"ﬁ%?é’& ttl gr a%?ﬁagoess?{?%arné)&iss J?ﬁli)('fn'gy\/al ue
CS R is Oaﬁl‘ﬂc{@i%t%heaé‘hé’fécée%ﬁ%ed%ﬁ‘gﬂaé'd EE?&)&e%&ts'tfah%EUalieSt.O”e

i ncluding an inorgani c aggregate and a resin and having a convexoconcave

surface in WhisCh. i 1P00aNIT AGHE BALIEH1AIRCceeXPRsatk] Rty shar@etiani zed by
-that a skid resistance value C S.R B. (JIS A#5705 and JIS A 1454 are

- ref erenced) siteng. Incoyudingr enainerametitd ageferetd andaa bhaysdfnostd aradriagnon
slippery artificial 10 stone characterized by that a skid resistance val ue
C.S.RB. i#® GOBVEKORRRAER WIAECE Af Fabdh WnATIssas ﬁegresqa%?@efa@et and a

and havi ng. £EBRGD RO FOACaFFREL P RaERC hov D Feey Sﬁ‘%eéaf S

exposed, being ghar a?fsr ! §989yaﬁci‘%IxsaA5M54aQ‘§e]§e %Bx?c%t )a Ohor

distilled water is 4 egree on an average scrape annunt from
(Lhe surface nfreldies Rt ting Eabe $59RDarkyY oWRbAEd ©in SRLHY MY W iSEiRRQEt 10

B/ ma froma view point of
' 10 stone characterized by that a gskid resistance value C.S.R.B.
is 0.8 or more at a wetting face with socap for a barefoot; and
anon sllppery artificial stone including an J.norganlc aggregate
andaresin and havingaconvexoconcave surface inwhich inorganic
aggregates are exposed, being characterized by that a surface
15 contact angleof distilledwater is45 to 75 degreeonanaverage.
| A scraped amount from the surface of the artificial stone
by water-jet machining is about 10 em®/m? from a view point of
a surface conca%re groove depth of 0.02 to 1.0 mm as a general
(—\% ‘ rule of thumb, while it varies depending upon a sort ef inorganic
20 aggregate and resin, their composition rate, and the formation
condition, and isdecided appropriately considering thesepoints.
In a case of the artificial stone with a use of qua-rtz as an
iﬁorganic aggregate and MMA resin, for iristance, the measure
can be 30 to 38 cn’/m? for the average surface concave groove
25 depth of 0.05 mm and 80 to 92 cm’/m® for the average surface
concave groove depth of 0.2 m. |

An effluent treatment for wat:err-j et machining is easy in
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- a surface concave groove depth of 0.02 to 1.0 mmas a general rule of
~thunb, while it varies dependi ng upon a sort of inorganit3Barthgdbegate and
resin, their conposition rate, and the formation condition, and is decided
-~ appropri ately considering these points. In a case of the artificial stone
~with a use of quartz as an inorganic aggregate and MVA resin, for
i nstance, the neasure can be 30 to 38 cnB/nma for the average surface
-.concave grOove 25 depth of 0.05 mmand 80 to 92 cnB/ma for the average
surface concave groove depth of 0.2 mm An effluent treatnent for
wat er - j et " nmeclompergses ehsly am eAhi8gMaetlo® 0846 chorpripgeamidigaancet chi ng
nmet hod whi ch enpl oys an” organic solvent. O course, parts of the surface
can be renové@lveptneeded, bymeansof processing inan organi c solvent,
softening or nelting 5 a resin c n&r)nent The or.ganic_so t usedq in the

above purpose mayB& ¥ TH SEPbHfHERD ﬁeﬂoY% d’c?r?’ﬁlt‘? ent. It

i ncl udes, for t vty I

chl ori de, bgh"}eo%%osfr%% Ié?fgeg& %gﬁgﬁro %?%Q% g{(ly%l C gglﬁ %E-'}Y I%E

10 conpourd suglasas agﬁlgbﬁeﬁl@_l d anhydri de, ethyl acetate, and butyI

acetate; or acetone, tetrahydrofuran, DW, and DMSO. Convexoconcaves on the

surface of the ar t[‘héloﬁl‘lgahlﬂts@ﬂQeﬁﬂlIBadﬁnmﬁahﬁvfemdsbyt\amm&zl@fctéérmw ng
~a softened or nelted resin conponent fromthe surface after dipping the
conpact in 13 fescespgadercesotitdng yesipregunepesit -f | bwiingludese &vyanic

sol vents on the conpact,
instance, a halogenated hydrocarbon such as ethylene chloride,

ester

, (“_‘w; | dlchloromethane, and chloroform, carboxylic acid and the ester
- 10 compound such as acetic acid anhydride, ethyl acetate, and butyl
acetate; or acetone, tetrahydrofuran, DMF, and DMSO.
Convo;;oconcaves on the surface of tho“ .a-rtificial stone
compact car; be formed by means of removing a ooftened or melted
resiri component from the surface after dipping the compact in
15 - these organic solvent or spraying or f]_.owing these organic
solvents on the compact.
The softened resin component may be scraped off from the
surface with aéwire brush or other scraping means.
('*\ In addition, particles may be exposed to the surface of
20 the product as sections by means of grinding the surface and
as the result, breaking the surface partially. Surface texture
with unigue depth, luster, and gloss are realized hereby. This
Iis caused by a unique phenomenon of reflected light.
| Améarié for surface polishing is not limited in particular.
25 Itcanbecarriedout with a tool suchas agrind stone, an abrasive

cloth, and an abrasive belt, or an abrasive such as a buffing

compound and a rubbing compound.
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The softened resin conponent may be scraped off fromthe surface with a
-Mre brush or other scraping neans. In addition, particl®BMarch2008 exposed
to the surface of 20 the product as sections by neans of grinding the
‘surface and as the result, breaking the surface partially. Surface texture
‘Wi th uni que depth, luster, and gloss are realized hereby. This is caused
by a uni que phenonenon of reflected |ight. Areans for surface polishing is
not limted in particular. 25 It can be carried out with a tool such as a
grind stone, an abrasive cloth, and . an abrasive belt, or an abrasive such
"as a buffing cohpebrdsamedsa Dhﬁb@phlgowqmanel apPropZipGELy SFPOGYAS:
abrasives, the followi ngs are appropriately enployed; _dianong, goron
carbi de, cofLRBRRE zQQHﬁnnéar§h932|??ﬁﬁﬂ4¥W<3P1uﬂﬁFﬂiyiﬁqrﬁﬁﬁﬁ?nlan PFi pol i,

dol om te, alum na, chro o de Jorminlby pelishing. 5

The surfacemééﬂf%griﬁ ﬁégﬁ}?%fnb%?ﬁln i R4 THe mlhéovg et hod.

The noctllugggtédy Qﬂgfggth%iﬁifup fyﬂangroduct suited for various
es pro

uses which rnclu ucts with or" wthout "non-slipperiness, is to be

provi dedsin the presRiEabBV@H beNrdyhiinkel, Vaf i 1UBe Mg Woad btk waehods
such as various formng nethods, or various processing nethods |ike

cutting, scabpvagpethatd nating, and etching. Various nmenbers and
formations, for instance, for decorations for the night, buildings and
publ i ¢ works sucBhesnocs lgceaty LBRIReRFH Gd 14A 81 7L TeRDT HTASYCAL | on by

| um nescence
suited for varlous uses which includes products with or without

,(r—\ non-slipperiness, is to be provided in the present invention
) 10 with various manufacturing methods such as various forming
. methods, or various processing methods like cutting, scraping,

laminating, and etching.

Varioué members and formations, for iﬁétance, for
décorations for the night, buildings and public works such as
15 Idirect.ion indicators and guides for location by luminescence
inadarkatmosphere, anddisaster prevention, are tobeprovided.
It is needles to say that the above products are utilized as
a luminescent member or an optical formation for using no energy
(_«\ - or saving energy.
20 By the way, there are sever‘al points which should be paid
attention to, in the present inveéntion..

It is that the following products are included in the
noctilucent/luminescent artificial stone of the .p-resent
inveﬁtioﬁ; a product, for instance, as is shown in Fig. 1,

25 consisting of the cut out artificial stone (12) as a thinner
board than the_molded board from the molded artificial stone

(.11) after cast and hardened; or the a_.rtificial‘stone {13) which -
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in a dark atnosphere, and disaster prevention, are to be provided. It is

- needles to say that the above products are utilized as 3 Marchi#888ent

menber or an optical formation for using no energy or saving energy. 20 By

the way, there are several points which should be paid attention to, in

the present invention. It is that the follow ng products are included in
the noctilucent/lum nescent artificial stone of the present invention; a
product, for instance, as is shown in Fig. 1, 25 consisting of the cut out
artificial stone (12) as a thinner board than the nol ded board fromthe
mol ded arti fwas dlurshemeprodessed tany thgsershbitigldateae éL2lhe artificial
stone (13) which 42 13 March 2006 was further processed on the artificial
stone (12). in add 2fdhtien. i& imparyral pdutiit 18 nrecdresste §3¢aPdthat. a

t out artificial stqne.(15) i t f ificial . st
(14) "whi o VBESERAE B E R Ron | 1P pveee oty et hebhBloia

artificial stone ((gag it wOWA B bl Gt JoithSnéh S ig Bebededihy c;nlhe

artificial stone of the present invention. The present invention also
provi des sa f grdabh @Bdidrvarichat herdiact il ueeni é Ishowheiceal . ar t iiki<isal stone
is lamnated as a surface material, or a formation in which the 10

nocti |l ucent / iamiwikstcdnt taet aftifiatiat errenesof offposewsgptaipuentiaf. t he
surface.- As for a lam nation conposition, an integrated body is

i I lustrated, whi g 3resapbdayestion flsoprPYitehe) FFAHTTeAR ¥4 fi ci al

stone of the present i nventjon as a surface material; . .
tlE)e noctilucentéiumlnescen artfflm.atl s_Eoné is laminated as

a surface material, or a formation in which the
10 noctilucent/luminescent artificial stone is corﬁposed as a part
of the surface.

As for a lamination composition, an inFégrated body is
illustrateci; which is composed of; the noctilﬁcent/luminescent
artificial stone o;‘. the present invention as a surface matexrial;

15 and a resin platé, a metal plate, a stone, a ceramic plate or
a cement plate on the back, which is laminated with an adhesive,
or bonded mechanically with metal fittings or £it bonds.

The follow'j;ngs are also illustrat‘ed; an integrated product
in which the noqtilucent/luminescent of the pfeseﬁt invention

20 is composed with an inorganic material such as a mortar concrete
- or a gypsum, Or a resin a.s a backing lﬁateri-al by means of casting
and molding after the artificial stone was cast and hardened

or semi-hardened; a product obtained by placing a tiie, a gypsum
plate, ametal plate, andglass at apredeterminedsiteandcasting

25 and hardening the artificial stone; and a product obtained by
-molding the artificial stone of the present invention,.and in

'the seémi-hardened condition on the back side, placing a tile,
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15 and a resin plate, a netal plate, a stone, a ceramic plate or a cenent
pl ate on the back, which is lamnated with an adhesive, 13katohrZ6d '
meg¢hanically with netal fittings or fit bonds. The foll owi ngs are al so
il'lustrated; an integrated product 1in which the noctilucent/|um nescent of.
the present invention 20 is conposed with an inorganic material such as a
nortar concrete or a gypsum or a resin as a backing material by neans of
casting and m)l ding after the artificial stone was cast and hardened or
sem - har degeg,, nPﬁSPQH&t a AU R1NEh Y, QA@%&QQS Acld hPeadt BIRTEE s AL €,

anmet al pl ate and ass at a predetermned site and casting 25 and hardeni.ng
the artifi gnhal hg}ggﬁln@nﬂt a,;mpd;u,elbrebg%med by nmolding the artificial
stone of the present invention, and in the sem -hardened condition on the
back side,. plarthagal tdwiag *Aé%rlkﬁlst\zhr@duc?m&a apmpshowpliatEig.a2n@dal pl ate,
and gl ass at a predeternined site, and hardening it with conpression. The
fol | owi ng o MBI TUURRYE, bea‘sn%lr‘@eghb‘?\ﬁhlerﬂqmlglatzd(%mpofsértlpﬁstnaﬁce may

be included in the |.am nated, conpositiqn; not pnly a product in which
the nocPi| GB&Ht3 PERARES CEhParh @F&%t%ﬁﬁtét“‘? %’reé’é"e?ﬁ kAR on (21)

S ot irel Lo JRLRY WAL PLRGEAO0LE (3% TR BHEILSLL 32hsig DA IS0 2

pr oduct part | Fhihat a product
I am nat ed dt@te% J8d ot tnaxehaﬂ&(b@) aﬁdttauge,a BSod e Fa QLG i dedr t of
which the noctilucent/luninescent artificial stone conposes, the

fol l owi ng ampr gpaitangsCailtdpd aikensigr @ t(B) beasdnsipdedad: Damijyaambdct in
which the artificial stone simlar to the :
in a multi layer.

(: 10 In addition, as for a product a part of which the

noctilucent/luminescent artificial stone composes, the

following appropriate constitutions are to be considered; a

‘product in which the artificial stone simila} to the
noctilucent/luminescent artificial'stdne is placed through
15 | joints; a product in which the noctilucent/luminescenﬁ
"artificial stone {31) is arranged at a part of step of stairs
ag is shown in Fig. 3; a product as.is shown in Fig. 4 in ahich
an artificial séone, concrete materials, tile materials or the
like without luminescence is moided with implantation in a
{ 20 predetermined place of the noctilucent/luminescent artificial
stone (41) of the present invantion as a base material.
Manufactured examples of the noctilucent/luminescent
artificial stone of the present invention are described below.
. Of course, the present invention needs nat to be limited by the
25 following examples.
'<Examp1e 1>

Thematerialsareprepared tohave the followingcomposition,
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noctilucent/lum nescent artificial stone is placed through 15 joints; a
product in.which the noctilucent/lum nescent artificial{SMafh288) is
arranged at a part of step of stairs as is shown in Fig. 3; a product as
is shown in Fig. 4 in which an artificial stone, concrete nmaterials, tile

‘materials or the like without |umnescence is nolded with inplantation in
a 20 predeterm ned place of the noctilucent/lum nescent artificial stone
(41) of the present invention as a base material. Manufactured exanpl es of

the noctilucent/lum nescent artificial stone of the present invention are
descri bed. bet®REOYIFT hr §Egr?$%‘:?)r°écs@ﬁtlvf—'ﬁ%ﬁ‘?|Wrﬁ€ed§uﬁ?§?r%7tﬁ%e limited

by th 25 f.ol |l 1>.Th t dt '
nave thef of ITRT DoNEoR A PR R A5EIELS B B06R i o Pri- Sibgat o of
pul veri zed %@fﬁfcl(é)&'lé(rﬁét'[ezxegf 0Pk mu% f%éﬁh @of@%@um RAEt i ﬁﬂ&m er of

2.5 nmm an average particle dianeter resin fora resin, and

the filler of aluMidliueThbpyesopdderivhth ;ﬂaﬂ&ﬁrctllecbgaxﬁ'é@ébﬁtcﬁr 00f din oxrm or
| ess; Quartz aggregate Resin 47 vol % 29 vol e Al um ni um hydroxi de 10 vol %

(aver age partesd e di anmeter of 40 pn) 10 Light accunul ation material 13 vol %

Quartz aggregate _ 47 vol%
Resin | 29 vol%
Aluminium ?ydroxide 10 vol%

(wh {average particle diameter of 40 -um)
- 10 Light accumulation material 13 vol%
(strontium aluminate base :G—300C)

(average particle diameter 40 um).

Each welght ratio was as follows.

Quartz aggregate 59 wts
15 Resin 15 wtk
Aluminium hydroxide 9 wt%
Light accumulation material 14 wt%

Averysmaliamountofasilanecouplingagentandahardening

(ﬁi agent was-also.blended. A

= 20 . The mixture of the aggregate and the cthers as a syrup of

MMA resin was cast into a molding-flask and was molded with
compression to a board of § mm &hick,

The obtained artificial stone was irradiated by light at

200Lx with the D65 commonly used light source for 60 minutes

25 (mbre than saturation time}. The brightness after one hour of

irradiation was 27.86 mcd/m?, and the decay time to 3. mcd/m?

was 14 hours and 30 minutes.
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(strontiumalum nate base : G 300C) (average particle diameter 40 pn). Each
weight ratio was as follows. Quartz aggregate 59 w % 151Rbigrah 2006w %

Al um ni um hydroxi de 9 wt % Light accunul ation material 14 wt% Avery smal |
~anmount of a silane coupling agent and a hardening agent was al so bl ended.
20 The m xture of the aggregate and the others as a syrup of- MVA resin was
cast into a nolding-flask and was nolded with conpression to a board of 5
mm t hick. The obtained artificial stone was irradiated by |light at 200Lx
with the D65 commnl used light source for 60 mnutes 25 (nore than
saturation fEKBYPL® e bri ght ness after one hour of irradiation was 27 86
ncd/ 2, and the fjﬁ%%%trih 1a s ngd/E% 4 ho rs and 30 ﬁa\%t es.
<Exanpl e 2> The &rtirficia et A lﬁ et TEHASTPY éamfrom
the nold an r r j et of
1500 Kol cn T hraosh Jﬁ%&%?i“%%%ﬁ%ﬁf?ﬁ%ﬂ%? c?mb? t %gﬂﬁu‘?# R el

artificial wshese-yet hofswsoaCgeent ane c8uA0Y GfozAe Bo2mANadeEihOF AR average
hereby. For the artificial stone, the bending strength was 90 NNcm the

har dness5 wash# smirtflackbbsThéar thessialf s eonpialt sagfaegatoncavangdoeswat er
absorption was zero. 10 In addition, any abnormality was not recognized by
“an acid of 0.2 mm deep on an average hereby. _ :
| " For the artificial stone, the bending strength was 90 N/cm,
the hardness was 7 with Mohs' hardness of a quartz aggregate,
and the water absorption was zero.
10 In addition, any ébnormali-ty was not recognized by an acid
and alkaline resistance test with immersion in an aqueous .
solution of 3 % hydrochloric acid for 8 hours and of 3 % sodium
hyvdroxide for 8 hours respectively. -
Non-_slipperiness of this artificial stone was excellent
15 as follows;
C.5.R. (men’s shoes)
' Wet plane 0.871
0il plane; 0.629

C.5.R.B (bare foot}),

S

20 Wet plane 1.465
| Soap plane , - 1.223
The luminescence .performance of the artificial stone to .
which non-slipperiness was given, was evaluated ih the same
methq'd as Example 1 to confirm that the decay time to 3 med/m?
25 was 14 hours 15 minutes and about the same value as Example 1.
‘Asdescribedindetail intheabove, inthepresent invention,

the improvement of the luminescence performance such as a longer
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~and al kal.ine resistance test with imersion in an aqueous solution of 3 %
‘hydrochloric acid for 8 hours and of 3 % sodi um hydr oxi tMamh 08our s
respectively. Non-slipperiness of this artificial stone was excellent 15as
follows; C.S.R (nen's shoes) Wet plane0.871 G| plane0.629 20C. S.R B

~(bare foot), 1.465 Wet plane Soap pl anel. 223 The | um nescence perfornmance
of the artificial stone to which non-slipperiness was given, was eval uated
in the sane nmethod as Exanple 1 to confirmthat the decay tinme to 3 ntd/n2
25 was 14 hours 15 minutes and about the same value as Exanple 1. As
descri bed i ncgatanrnation himepbed ighhachemplasionlininesceone istenebled,

i nprovenent of the |um nescence performance such as a |onger 46 13 March .
2006 conti nudffoResidrs é*flV&F‘FgH]PY%’c‘%ﬂ}rrﬁ’FaP%ﬁl‘?%rﬁfnéé‘ééﬁ’@%ll( $ighaprdd, and

b d | t f tr t |
oo Tor el UL ERnBRY8hET BLIRG SRRl o f HEATELY LR nandleke 00
weat her abi "taxsraaggn%rgl@ltaﬂesru;%%ﬁe@aﬁlﬁ&}Sgngfm' &4 iBY¥efi Lo 1oL of the

structure of the artificial stone.
5 also enabled by a control of the structure of the artificial

stone.
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13 March 2006 Clains:. 1. An artificial stone including a transparent
aggregate and at |east one kind of a Iight accunul ati oni3rblamhi2fi06and a 5

| um nescent material by ultraviolet rays along with a resin being
characterized by that |um nescence performance of the artificial stone is
hi gher than that of the included Iight accunulation material and/or

| um nescent material by ultraviolet rays per se. 10 2. The artificial
stone ‘according to claim1l, being characterized by having high

| um nescencg %erformance inalower filling factor (volt) of the
artificial StOH¥than a maxi mum filling factor(vbl % of the included |ight
accunul ation material and/or |um nescent material by ultraviolet rays per
se. 15 3. The artificial stone according to claiml1l or 2, wherein a
particle dianeter. ohntdieitffidnspad e 2961 @URFa tTaBshalBhOlaggegatand 1/ 1. 5
or less of a thickness of the artificial stone after cast and hardened. 4.
The artificamd st deasaconediimg tod el 2igh8,achendanibhena @drizdr ndl @

di ameter of the transparent aggregate is 0. 3 nmmor nore. 5. The
artifici®l bSeBHeesrIrehYRE ied Ry ol fay iodiedrsye aalrpwtdg@rsa%@bemgdi amet er

of the transgarent a%%gﬁg'atEI 1/ 20 or nor f%‘ ess . of .t
t hi ckness of M#HC oLt ) 1170 R T o e L o Iorg‘?ﬁﬁ‘éc’ she@rtyficip |f| ci al
stone accor gdi g, t,q, %&é pet@;n aleM3 ok {hcf{Y&%ew%@eaéJmaaﬂsm

aggr egate . have an Irr ar surtace con |gur ation
material and/or luminescent material by ultravioclet rays per

i, se.

("’ 10 2. The artificial stone according to claim 1, being
characterized by having high luminescence performance in a lower
filling factor (vol%)._ of the artificial stone than a maximum
filling factc;}: {(vol%) of theincludedlight accui‘hﬂﬁlationmaterial
and/or luminescent material by ultravioclet rays per se.

15 | 3. Theartificial stone according to claiml or 2, wherein
a particle diameter of_ the transparent aggregate is 0.1 mm or
more and 1/1.5 or less of a thickness of the artificial stone

after cast and hardened.

4. Theartificial stone according to claim 3, wherein the

20 particlediameter of the transparent aggregate ig 0.3 mm or more.
5. The artificial stone accbrding to claim 4, wherein an
average particle diameter of the transparent aggregate is 1/20
or more and 1/3 or less of the thickness of the cast and hardened
- artificial stone.
25 6. The artificial stone according to any one of claim 3
to 5, wherein the transparent aggregatehavean irregular surf.ace

conflguratlon
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7. The artificial stone according to any one of claiml1l to 6, wherein each
-average particle dianmeter of the light accunulation mat & Maich 2886 or t he
| um nescent material by ultraviolet rays is 10 pmor nore and 300 pm or
less. 5 8. The artificial stone according to claim7, wherein the average
~particle diameter is 40 pmor nore and 150 pmor less. 9. The artificial
stone according to any one of claiml1 to 8, being characterized by

~ including an inorganic filler with a particle dianmeter less than 0.1 mm
10 10. The artificial stone according to claim9, wherein an average
particl e di anet er? .of Thd@ritidigaal csfard eccpxdBW rm avy ansr efamth O 1pm or
| ess. 11. The artificial stone according to any one of claim_1 to 10,
wherein a voturfe rhesedp eh tar"z%@ﬁﬁr BRELAGH teg ofsthy Mgt npre and
80 %or less. 12. The artifici st.one cordi.n ereln a
Yol ue ot gasre e upbeSiah DGR, RECh ke rE B it YELe
| um nescent \}ﬁulleQVrHH r Ay (cjd glrm erm ,{]f 3r5|c,x8mr§r0{e dhe both, is O

er

or nore and 'ess, define accurru ation materi al

and/ or | gm nescerat. "k hirah £ byi 4t tsltaﬂéca&toraaﬂ@ toldailhe, ahkirbifivdle Stone
according to any one of claim 1 to 12, wherein the transparent aggregate

is quartz oravedge paysiale diddmtherfid KOrum raheme andm $§ dwmost deeser. silica. .
25 14. The artificial stone according to any one of claim 1 to 12, wherein
t he transparent dggr8aatartisigiadsstone aFeordingto; angiqnecgfoflabuti ni um

hydr oxi de. 49
, y to 8, being chargcterized by including an inorganic filler with

,(‘; a particle diametexr less than 0.1 mm.

10 10. The artificial stone according to c¢laim 9, wherein
a‘n average particle diameter of the inorganic filler is 30 um
or more and_ 70 um or less.

i1. The artificial stone according to:any one of claim
1 to 10, wherein a volume rate of the transparent aggregate is
15 20 % or more and 80 % or less.
| 12. The artificial stone according to claim 11, wherein
a volume ratio of the filler to the light accumulation material,
the luminescentématerial by ultraviolet rays or the mixture of
the both, is 0 or mofe and 100 or less, defined as fillexr/light

20 accumulation material and/or luminescent material by
ultraviolet rays.

13. The a?tificial stone according to any one of claim-
1 to 12, wherein tﬁe transparent aggregate is quartz or rock -
crystal and the filler is aluminium hydroxide or silica.

25 14. The artificial stone according to any one of claim

| 1to1l2, wherein the transparent aggregate is glass and the fille;.’ |

is silica or aluminium hydroxide.

49




-~ 13 March 2006 C) 15. The artificial stone according to any one of claim 1

“to 14, characterized by including.a nontransparent aggret@aMarcha#086g with
the transparent aggregate and by that its particle diameter is.1/1.5 or
less of a thickness of the artificial stone 5 after cast and hardened and a
total volunme rate of the transparent aggregate and the nontransparent
aggregate. is 20 %or nore and 80 %or less of the artificial stone. 16. :
‘The artificial stone according to any one of claim 1 to 15, wherein a tine
froma saturated state after irradiation 10 at 200Lx with a D65 commonly
used |ight sourck¥ ¢ o Thei ghthlalaloptgnaragemrdingl zonauy ot dfomgaim 17. The

artificial stone accordin a one. of claim1 to 16, wherein the
artificial st%hd4 i§*@6ﬁ§€%¥b?%‘a% %‘I’m‘:l‘F%ﬂrﬁ%at‘}%?r&&SQaEEPFé‘@é‘rﬁﬁﬁé?| al. 15

18, The artifichdll 908 ARSULANA Q. ANCAELR] ) AL Fid Qb ptbereln

the artificfal %tone 'S cons ute he “sur
diameter is 1/175 or less of a thickness of the artificial stone

5 after castandhardened anda total volume rate of the transparent
aggregate and the nontransparent aggregate is 20 % or more and
80 % or less of the artificial stone.
16. The aptificial stone according to any one of claim
’C\“ 1 to 15, wherein a time froma saturéted state after irradiation
| 10 at 200Lx with a D65 commonly used light source to brightness
of 3 mcd/m? is 12 hours or longer.
17. 'I_‘he artificial stone according to any one of claim
1 to 186, whérein the artificial stone is cc;ﬁstituted with
.lamination as a suxface material.
15 18. The artificiél stone according to any one of c¢laim
1 to 17, wherein the artificial stone is constituted as a part

of the surface.

(T%
S
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