SPECI FI CATI ON NO\I-"‘S‘!LI PPI NG ARTI FI Cl AL STONE *@00001* TECHNI CAL FI ELD The
present invention of the invention of the present application relates to a
non-slipping artificial stone. Further specifically, the invention relates

to a granite-like or marble-like non-slipping artificial st m [ v e

excel l ent characteristics including the excellent feeling, gﬁmﬂl mumm |

har dness and surface wear resistance, or the like, a non-slicppl I[;il%ng%;‘operty
wal xJ.1

in the surface capable of prevePEFFIGAT Mg at the tine o g, or
the like, with a light weight and a high hardness. That is, it relates to

a non-slipping artificial stone useful for the interior H omﬂ”m"Im"""m"ummm
bathroom a toilet, aki , ' e terior o]

apool side, an entrance,ﬁoﬁﬁ%%g%{ﬁ%%@ﬁ#ﬁ%bg%% ot her appli.gaki ons,
the menbers for public institution such as an underground shopping mall
passage, a step, and a railway platform and furthernore, a wet floor
surface apeuRrida®0Fr$4f ace with an oil conponent scattered in various
ki nds of working places, treatnent plants, factories, or the like with

exi stence of Waher pr@kedR 2hlehRwh! 3 ¥nBAGKEROMNR ART (RN yetdonal Iy, a

nmet hod of obtaining an artificial stone by pulverizing a natural stone to
an optioagplSica®ioch Xelatas ¥ G WHCHINPHAIR Ardite diidie sHyha resin

therewith and hardening 1 has already been known. According to such an
artifici @ursherespett6italbgyethecmvermtiod e latals zong g haavyike
granite-like or marble-like surface having the transparency and the depth
accordi ngrt matrfipd e-1like non-slipping artificial stone having the
excellent characteristics including the excellent feeling, good
surface hardness and surface wear resistance, or the like, a
non-slipping property in the surface capable of preventing
slipping at the time of walking, or the like, with a 1ight weight
and a high hardness. That is, it relates to a non-slipping
artificial stone useful for the interior floors of a bathroom,
atoilet, akitchen, orthelike, theexterior floorsofapoeolside,
an entrance, or the like, a bath tub, the other applications,
the members for public institution such as an underground
shopping mall passage, a step, and a railway platform, and
furthermore, a wet floor surface and a floor surface with an
0il component scattered in various kinds of working places,

treatment plants, factories, or the like with existence of water

or an oil inevitably.

BACKGROUND ART
Conventionally, amethod of obtaining an artificial stone
by pulverizing a natural stone to an optional size, mixing a

calciumcarbonate or the l1ike and a resin therewith and hardening



conposition thereof and inprovenment of the production nethod. In contrast,
with the attenpt for the inprovenent, inprovenent of the function of the
artificial stone has been discussed. However, in the case of nost
conventional artificial stones, an artificial stone having a marble-Ilike
heavy depth in the surface, a transparency, and sufficient strength,
hardness _and durability as a stone material is not realized yet. Moreover,
the i npr A@SEHr &A% ReFUATIh is i ndeed the task to be tackled in the
future. In such a situation, the present inventors of the application have
devel oped art|ﬁFEP&Fl§€bHE§“€§§éﬁtFéFF;lCHP#f%ﬁQﬂﬁ ffdfantsehasavker? onal
artificial stones, havi,ng the recedent feellggggﬁone and physi cal

propertym ehOT EFRELI51MEYE epﬁegﬁtg(ﬁaguotfe PpMECA o&lllfé\/%uﬁ%% ded a
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t her eof for “preventing sllpplng

like is extrenghy dopRYMEEINt fir@MdHae 4 \gtﬁ\ﬂ%gyr rslntocﬁ q:félequ fAsddy and the

application. That is, for thé interior room a toilet, a
ki tchen, r%bﬂdV%MéH&eoftQ%eekhﬁEkQanbQOEﬁe0£r€1?99&§id§toﬁ@ RaSBdapce, or

t he Ilke a bath tub, a step or a passage in a town, a rallway platform a
public i mdiddudidean, a factory floor, or thelike, surface non- sli ppi ng
property is an inportant function for security and disaster prevention,
and thus it | Someviendiispeheahlse fl momtitonkFenthenabragtiifidike seseeof the
artificial stones, such a non-slipping property of preventing

an artificial stone having a marble-like heavy depth in the

surface, a transparency, and sufficient strength, hardness and

durability as a stone material is not realized yet. Moreover,

the improvement of the function is indeed the task to be tackled

in the future.

In such a situation, the present inventors of the
application have developed artificial stones essentially
different from the conventional artificial stones, having the
unprecedented feeling, tone and physical property. Then, the
present inventors of the application have provided a novel
function to the artificial stones for facilitating expansion
of the application thereof.

In the process of the discussion, it was learned that an
artificial stone provided with a non-slipping property in the
surface thereof for preventing slipping at the time of walking
thereon, or the like is extremely important from the viewpoint
of the function and the application.

That is, for the interior floors of a bathroom, a toilet,

a kitchen, or the like, the exterior floors of a poolside, an



sl i ppage has hardly been discussed in the real situation. For exanple, so
far, as an artificial stone provided wwth a non- slipping process and a
production nethod for the artificial stone, a process of formng
ruggedness in the surface part by a water jet process of the surface part
of an artificial stone provided wth a polish process for cutting out and
elimnating the resin part of the artificial stone surface conprising a
grai n-|i katzeoge. nex dheal ipar ta hadhatvkesianspeptor @ paspased n( bltdwn, No.
100816, Tajima Corp.) . However, the proposal is just for disclosing a
known reehtaisvay E\h@’éfolfmeta m*-@tlég’s ipfs takudronf, acfaftosvohkoand eonmonl y
known know edge in the construction and engineering techniques of

i mpr ovi n§henelke i pREGACEMS e IRPIEPFOPRHERE A SAN L RBOS A&t nesss,
and t hus baS|c groblens and neans such as the characteristics of the

non-slip F’ﬁgseﬁ Fi B AR d1SA SHeE BASVERTon. SchdhuF fide afbw the perf
t ot d at _al Th th
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non-sl i pping preRestampld, WREEREOCRSAn0ir £ 81 Ol SL USRI p 8k Beki weess of
having a specific conposi tion configuration of an art|F|C|aI stone, that

i's, havi athdhes Taip hPbrbbeskasida pesRaABRAbne thfd by r \WRiet i Pici£ES at
the time of elimnating the surface resin part by water jetting after

surface paoneh aoproopssvefefdrming iggwineds AP BPecbaraaterpstt Gy and

further inprovenent of the non-slipping performance in this case by having

the rati @ whter jet process of the surface part of an artificial stone
provided with a polish process for cutting out and eliminating
the resin part of the artificial stone surface comprising a
grain-like stonematerial part and a resinpart is proposed (JP-A
No. 100816, Tajima Corp.). However, the proposal is just for
disclosing a known method of a water jet process of anartificial
stone and commonly known knowledge in the construction and
engineering techniques of improving the slippage preventing
performance by the surface ruggedness, and thus basic problems
and means such as the characteristics of the non-slipping
performance in theartificial stone surface, how the performance
can be improved, or the like are not mentioned at all.

Then, the present inventors of the application have
elaborately discussed for realizing an artificial stone having
strength and hardness required for the floor material, or a floor
surface of a step, a passage, a street, a railway platform, and

a public institution, a beautiful appearance same as or more

than a natural stone material, and the above-mentioned



the resin exposed f lat surf ace area occupied in the unit surf ace (50 x
50 mm by 15% or nore and 40% or | ess have been found out so as to propose
the sane as a novel technique (JP-A No. 9 -227188, WW99/36371). However,
in the discussion thereaf ter, a f urther essential factor has been found
out as to the non-slipping performance. Mreover, it was |earned that the
points to be borne in mnd are different for the case of a poolside, a
bat h t ubnoa-lsdtiprimgomrioresdyy .material, or the like to be contacted with
bear feet and the case of a passage, a sidewalk, or the like to be
contacted witARhERre PIREESSoPESheAlERUSELRE, e)ﬂfcfcﬁﬂ@i"rﬂjl%ﬁs af by of -
the invention of the present application is to provide a novel artif icial
stone ha® f§e5iddsEompPgani2at Feﬁf19P£ﬁ§b8f‘eﬁ€ya’&rﬁlr'aje%’f%la% het@&Rel | ent

mar bl e- I|ke fe ling and tone, the like, a lar urface har dness,

good  shap r‘g&?tﬁﬁd’aﬁfé’ 8%&1&1 5ﬁﬁlﬁoqpf%qqrp%m Jett BYHEAENT | h ¢ he
case of coné%ct vmth bagze e g i E ?ﬁ tg_) with hard shoe
sol es acCSr r?ﬁ‘ &5 +hE FrEBPL 61 € ﬁ‘@l?fa i'lgﬁt ﬁa’f‘ur %‘Eﬁnﬁ]ﬁbno?alfﬁeb%tudy by
th t D| S I N\/ENTI ON Th t f
thg ;)P\égg}n glel%\éta nlrgénrll ter}egsélerf\fa;c fgéo\% for sO pvrlor?’e"t‘% g%%\%epreln?lnoged
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contalnlng an inorgani c aggregate an resin, having a rugge

wi th the dgyarggany ngaw&%ﬁﬁ@%e%l%%a@,lenbghﬁaamgagﬁed@@&boOéft he
surface recessed groove part is in a range of mmor nore and 1. O

nm or | exhe 286ihhkpsidiElperainfigeatbatdcipiddJan €hagaiedaieracs 25% or
nore and 75% or | ess. Mrreover, a second aspect of the invention of the
present (@i Batmmn yr askdes mdiee abnl d-0feati baesl hantd beenakogh@neut
so as to propose the same as a novel technique (JP-ANo. 9-227188,
W099/36371) .

However, inthediscussion thereafter, a further essential
factor has been found out as to the non-s8lipping performance.
Moreover, it was learned that the points to be borne in mind
are different for the case of a poolside, a bath tub, a bath
room floor material, or the like to be contacted with bear feet
and the case of a passage, a sidewalk, or the 1like to be contacted
with hard shoe soles, or the like.

Accordingly, an object of the invention of the present
application is toprovide anovel artificial stone having a dense
organization, transparency anddepth, the excellent marble-like
feeling and tone, or the like, a large surface hardness, a good
shaping property, and the excellent non-slipping performance
in the case of contact with bare feet or in the case of contact
with hard shoe soles according to the limit of the conventional

technique or the study by the inventors above mentioned.



wherein the average depth of the surface recessed groove part is 0. 05 nm
or nore and 0. 8 nmor less. Athird aspect provides the non- slipping
artificial stone, wherein the volune percentage of the inorganic aggregate
is 35%or nore and 65% or less. A fourth aspect provides the non-slipping
artificial stone, wherein the inorganic aggregate exposed on the surface
has a sharp corner part. A fifth aspect provides the non-sli pping

artifici BESSLOSEREWOEr GNVENAFEONadi us of curvature of the corner part is 1
mm or |ess. A sixth aspect provides the non-slipping artificial stone,
wher ei n t he mafXhemimvsartiial ef sihecopéseme appidicgariion kagbegataxliievid® or

| ess of the plate thickness at the tinme of placing and hardening. A
seventh &9pePrlying s abeyengientdiongsd myoklens.ci &l férsfeaswiertei n t he
maxi mum particle size of the inon%antc aggregate is 0.15 nmor nore and 10
mm or | 8$8ViAesSA PR nS hEPRERT ArEddEd Al HEFIRFhe SR F pbR AT #RtiRq%ganic st one,
wherein the hardness_of the igorganic aggrﬁgat% is 5 or nore in the Mhs
har dness 29§ TRIATHH 8 F&t bf PR R ABHIT BN SOF TAGE Pt ERE R{RAIHS on
provi des _the non- slipping artifi.cial stone accoydi t ny one. of the
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stone containing ‘an inorganic aggregate and a resin, having a rugge

surface wist Bsst g MANOINIC 7838030 aAly L£Xposed, wherein the slip resistance
val ue BPN (ASTM E303) is 60 or nore in the wet surface, and it is 20 or

nore in the oi Mpreuieacea siitRiexepebraspedle Pivyheesn dfhenhalpvesdrent i oned

non-slipping artificial stone, wherein the
application provides the above-mentioned artificial stone,
wherein the average depth of the surface recessed groove part
is 0.05 mm or more and 0.8 mm or less. A third aspect provides
thenon-slippingartificial stone, wherein thevolumepercentage
of the inorganic aggregate is 35% or more and 65% or less. A
fourth aspect provides the non-slipping artificial stone,
wherein the inorganic aggregate exposed on the surface has a
sharp corner part. A fifth aspect provides the non-slipping
artificial stone, wherein the radius of curvature of the corner
part is 1 mm or less. A sixth aspect provides the non-slipping
artificial stone, wherein the maximum particle size of the
inorganic aggregate is 1/2 or less of the plate thickness at
the time of placing and hardening. A seventh aspect provides
the non-slippingartificial stone, wherein the maximumparticle
size of the inorganic aggregate is 0.15 mm or more and 10 mm
or less. An eighth aspect provides the non-slippingartificial
stone, wherein the hardness of the inorganic aggregate is 5 or

more in the Mohs hardness.



slip resistance value BPN is 65 or nore in the wet surface, and it is 35
or nore in the oily surface. A twelfth aspect of the invention of the
present application provides a non- slipping artificial stone containing
an inorgani c aggregate and a resin, having a rugged surface with the

i norgani c aggregate exposed, wherein the slip resistance value C. S. R is
0.8 or nore in the wet surface in the case of nen's hard sole shoes. A
thirteenth asp@ctiptlo@is@es tt e thebbveen ween odne REes st 3R hicakioni ci al
stone, wherein theslip resistance value C. S. R is 0.45 or nore in the

oi |y surPFyides Bhﬁt%tﬂw agtifhelphviirnioacePranBIpr@ s8N ONE
application provides a non- i pping artificial stone containing an

i nor gani &% @ziztoé’eaﬁ'lf’ne{“r%‘ﬁ% VAR P E W%r?%é%ﬁﬁn%%e

at d, erein the sli re tance a
O e S N PRRe e a e e cat i o St AL AP E Cpul P oR At t Snent b
oot st ancl sarneet paMidy BE 1 pl wdiiily Tedieesiash8 P1agE HEhe case

nore i n
of bare f,g8lsendy SiXteenth aspect provides a non-slipping artificial stone
cont ai ni ng an I norgani ¢ aggregate and a resin, having a rugged surf ace

with the i nOfg%‘HﬁM&@%t@ﬁEﬁ%eé@@f%‘h@ iﬁ\?ex?ﬁlién éf%h acherangl e
in the case of the distill'ed water is in a range of 45 to degrees on

aver age. appienat @b hoRsa8S b MOVd ﬁﬂ%lﬂ@Sr@@Q!@iH@@d&f@@oﬁ@é‘inﬁﬁé ppi ng
artificial stone, wherein the average contact angle is 55 to 72 degrees.

Fur t her nireinabgehgbtepitdyaspant Direkha, i Maeiid anrefgédeurffacseni th
application provides the artificial stone of any one of the

above- nentieongwrigardnt iagR,egeiter expolsied, suhkaedni shepsdbvpdeesivstdndéde wat er
jet process by cutting or dividing into a predeterm ned shape or
t hi cknessvalore RBEMAASTMUEBPRY b3 60 or more in the wet surface, and it

is 20 or more in the oily surface. An eleventh aspect provides

the above-mentioned non-slipping artificial stone, wherein the

slip resistance value BPN is 65 or more in the wet surface, and

it is 35 or more in the oily surface.

A twelfth aspect of the invention of the present
applicationprovides anon-slippingartificial stone containing
an inorganic aggregate and a resin, having a rugged surface with
the inorganic aggregate exposed, wherein the slip resistance
value C. S. R. is 0.8 or more in the wet surface in the case
of men's hard sole shoes. A thirteenth aspect provides the
above-mentionednon-slippingartificial stone, wherein.theslip
resistance value C. S. R. is 0.45 or more in the oily surface.

A fourteenth aspect of the invention of the present
applicationprovides anon-slippingartificial stonecontaining
an inorganic aggregate and a resin, having a rugged surface with

the inorganic aggregate exposed, wherein the slip resistance

value C. S. R. B is 1.4 or more in the wet surface in the case



dividing after placing and hardening the artificial stone conposition
.containing the inorganic aggregate and the resin inashapingnold. A

ni net eent h aspect provides the non- slipping artificial stone provided
with the polish process before the water jet process. Mreover, a

twenti eth aspect of the invention of the present application provides a
non-sli ppi ng structure, wherein the non-slipping artificial stone
accor di n§ft aawydeetor Bhéifhpsvshnaapesteproiidesi ¢he non-siipatiadas t he
surface material. A twenty f irst aspect provides a non-slipping
struct ur 8rtitdicdiad strBenoWhereppi theaflipi EpalssepaAe wetvedfngSt R anyone
of the above-nentioned inventions is used as a_part of the surface. BRIEF

DESCRI PTEOKS G- HrSVNGS Efgthe $QaR et 53 Cfilnt ddeopesgnetograprietiow ng t he
crose: eeql N2t Sl oA pon-elibp g ALl elal stone ol the
for onl caPheag ingerl 1ot dafyd AV SRaRls T din TRAVIRG RiidedE Hele
| oadr | netiAse with the PnoBaais cRidhr dhdlh SRSIERRIE AR ol S0 | ©
graph shewnhgAna8338PL & Qfe 24N he'&fgé%i_@c%%e/& g%diﬁ S¢S Oﬁi ng

force for neasuring the scratching force. Fi I's a diagrams ng an
node of et L5NEo A% AkbirkelsChal avatoge. andssyehaenRhos858tPhrdiHed IS A

di agram showi ng a | am nated conf iguration using
the above-mentioned non-slipping artificial stone, wherein the
average contact angle is 55 to 72 degrees.

Furthermore, an eighteenth aspect of the invention of the
present application provides the artificial stone of any one
of the above-mentioned inventions, wherein the surface is
provided with the water jet process by cutting or dividing into
a predetermined shape or thickness, or without cutting or
dividing after placing and hardening the artificial stone
composition containing the inorganic aggregate and the resin
inashapingmold. Anineteenthaspectprovidesthenon-slipping
artificial stone provided with the polish process before the
water jet process.

Moreover, a twentieth aspect of the invention of the
present application provides a non-slipping structure, wherein
the non-slipping artificial stone according to any one of the
above-mentioned inventions is laminatedas the surfacematerial.
A twenty first aspect providesanon-slipping structure, wherein

the non-slipping artificial stone according to any one of the

above-mentioned inventions is used as a part of the surface.



a non-slipping artificial stone. Fig. 9 is a diagramshow ng an exanpl e of
enbedding a non-slipping artificial stone. Best Mdde for Carrying Qut the
I nvention The invention of the present application has the above-nentioned
characteristics. Hereinafter, enbodinents thereof wll be expl ained.

First, a non-slipping artificial stone provided by the invention of the
present application contains at |east an 8 inorganic aggregate and a resin,
and has ®RIFGgEESARIPIIONNQH DRAVING®r gani ¢ aggr egat e exposed. As to the
conposition thereof, filler having a smaller particle size nmay be included
t oget her wit hFife dgdfedai@titdy ™G scaps ipheltparande showing ehd ze. The
filler may be same as or simlar to the inorganic aggregate in ternms of
the ki nd Fr&Sssrectaon gfian KPS Pf oh nem- PPN REFAF1SEBAeStORR I Ous

ki nds of di.tive conponents such as a deterioration -preventing agent for
a resin 0 B&%HREHTY, I PVEYGLE - i nki ng agent, a pignent, a | uninous
phosphorescent _agent,. a flane-retardi.n ent, and an _anti bacterjal agent
may be contai gég'o t T orfl Vgrﬁf%c?&iﬁvﬁd% g:%tehgoﬁgﬁggﬁaﬁﬁ?ﬁgo rdif+iPal
stone of (thg o N\ERLIQYY0f the present application conprising the various
kinds of conpositions, in either case, the inorganic aggregate and the

resin are Cont®ﬁﬁed3:ﬁ§atQ%hgﬁg&g%nbfaﬁﬂg5Pgﬁkgnsag% 93ad9%?% o Pf 80 €

ki nds of natural "stone powdery particles, ore powdery par es, ceramc

particl efordlcasculawdely il td cles,g, metal /al l oy powders, or the like can
be used. For exanple, a quartz, a silica, feldspar, an alundum a garnet,

a dolonite, ardhassis@difgrambshondnolespipaniegiacetardRsiudbiegver,
as the resin, various kinds of thernosetting resis nmay be used.
the ¢. S. R. B.

Fig. 5 is a schematic graph of a tensile load/time curve
for calculating the C. S. R. B.

Fig. 6 is a schematic graph showing an example of a tensile
load/time curve and a scratching force for measuring the
scratching force.

Fig. 7 isa diagram showing anmode of cuttinganartificial
stone and surface processing.

Fig. 8isadiagramshowinga laminated configurationusing
a non-slipping artificial stone.

Fig. 9 is a diagram showing an example of embedding a

non-slipping artificial stone.

Best Mode for Carrying Out the Invention

The invention of the present application has the
above-mentioned characteristics. Hereinafter, embodiments
thereof will be explained.

First, a non-slipping artificial stone provided by the

invention of the present application contains at least an



One or two or nore kinds of a nethacrylate resin, an acrylate resin, an
unsat urated pol yester resin, an epoxy resin, or the |ike may be used.
Furthernore, according to the first aspect of the present application, the
i norgani c aggregate in the non-slipping artificial stone has a 25% or nore
and 75%or 1 es s -volune percentage. Mreover, the non-slipping
artificial stone of the present 9 invention having the rugged surface has

t he aver dgentrsgtic eggrege teesndsad gpionvandahasi a miggeslishacacienwathange of
0. 02 nmm or nore and 1.0 nmor less. In the case the vol une percentage of
t he i nor géifl ENOHGYR gACS riegatEesexRORed 25%s tpdheadmpassi tivn thergafi c
aggregate_ , di sposed on the surface of the artificial stone is insufficient
so that &igri®fetevinged SRdtIeT Pantd i Fice Pavdssdaciudedetogarhesannot
be obtained by a sufficient plane ratio,in the entire  surface, and thus
the non- S5 bFRG 2GEReRAE hatiRg AcERhotLEElY danas et bislpeddsse The
performance relating to the surface,._non-slippi.,n roperty is close to the
cont ai ne}%ﬁ@ﬁ% “\atysglefgarf‘ﬁ 0T B3P AR Fﬂetlggslé‘q}rr%@r\hﬂ ﬁﬁgrﬁgfa(?@nf'ﬁge i's
nore than 75% ratio,of the inorganic regat e .di.spose n the
surface of tHhe oaér pﬁﬁ ?flarfd stf}(lz)enléecl’%s‘ t@% %oght%%cg) %‘%5’[05&3:[1 (f’nI%Fd tP%uffici ent

non- sl | PRIAG SN LELRLRL | 6220001 iEaORIALAREL PUL <SG st Lan of

the resin as ower ed, and a pro Mmi1S TNvVo in that

the bendig el raRHT idh IR veadldidd GlgantSteReal Se sl ol LyntoyREgd
Furthernmore, the depth of the surface recessed groove parf cannot be

easily obéab8edlinkenpageatsrdh Igher 8 8aunfindud dit shayesdma ¢ 2564t ,
vi ewpoi nts, the volunme percentage of the inorganic aggregate is nore

pref erablay A¥nmerramandongl £P80107 4©SSan Aenoidadget Dal hegenp- 8ay ppeng
artificial stone of the
contained optionally.

According to the non-slipping artificial stone of the
inventionof thepresentapplicationcomprisingthevariouskinds
of compositions, in either case, the inorganic aggregate and
the resin are contained. As the inorganic aggregate, one of
or two or more kinds of natural stone powdery particles, ore
powdery particles, ceramic particles, glass powdery particles,
metal/alloy powders, or the like can be used. For example, a
quartz, a silica, feldspar, an alumdum, a garnet, a dolomite,
a glass, or the like can be presented a examples. Moreover,
as the resin, various kinds of thermosetting resis may be used.
One or two or more kinds of a methacrylate resin, an acrylate
resin, an unsaturated polyester resin, an epoxy resin, or the
like may be used.

Furthermore, according to the first aspect of the present
application, the inorganic aggregate in the non-slipping
artificial stonehasa25%ormoreand75%or lessvolumepercentage.

Moreover, the non-slipping artificial stone of the present



present invention has a 0. 02 nmor nore and 1. O mmor |ess average depth
of the surface recessed groove part. The average depth of the surface
recessed groove part in this case is neasured by noving a dial gauge
having a contact needle linearly in an optional direction on the
artificial stone rugged surface so 10 as to have the neasurenent val ue as
the average value. The average value can also be confirned as the average
val ue obtlaiVieed 1 a3y hayd nguithec duggesusemdacewhal theaseerapga deptbast the
average depth of the surf ace recessed groove part is |ess than 0.02 mm
or in théheagecessed gEPevEnRATE. O Hae supFateridblae rasgesPitppi Ag mm
performance cannot be obtained.. According to the present invention, the
aver age FoSPF @Rt 1% M pr&t®rably 0. 05 nmor nore and 0. 8 nm or

| ess. Further referably, it is.0.08 nmor nore and 0.5 nmor |ess. For
exanmpl e, the a&%b%%ﬁhﬁ%ﬁ?lﬁﬁf Yo LS &F SETgRF e Qctiheh 1RATERH- sl i ppi ng

it al . an b | H h
by 50 11 SIS THERT L 8 Atah AR £98 o tRR Ao b A BrePais TegheHESs T
groove deldhdsedBRthe 8lta s [HPE Pl £ OLROY S AYRL 30 JEPLR; Ol Le
surface of the non- slipping artificral s one ot e present Tnvention is

defined oo cra® aRKEU-AeRiReGTepRAMIN! Bnkl urtacBltloLOEsaY A0S, ¥AI U

of the groove depth of the surf ace ruggedness Including s

grooves. pHie @ahhbt Weabb6h0REA Yy Kishf £l dierdp EXRERIaR iQf 1 H%na0en Py ET i ZEd
quartz with a 10 mm maxi nrum particle size as the inorganic aggregate, and

an MVA ( reidfidcdretandc thuat €her R6hRs1ippenyotHARapeeeetage 8hnhoe BEIregate
is 54. 17% and the volunme percentage of the MVA resin is 25. 62% As f

i ne partisaltd sfadtcary betaus@othye peldoermahcenralaringntbydhoxswerase
i ncl uded. The average depth of the surface recessed groove of Fig. 1 is
0.2 mm T -dlijpricw prapes tvaigecss tRtherepnsashedsyesin itself.

In contrast, in the case the volume percentage is more
than 75%, the ratio of the inorganic aggregate disposed on the
surface of the artificial stone is too high so that not only
asufficient non-slipping characteristic cannot be obtained but
also the function of the resin as the binder is lowered, and
thus a problem is involved in that the bending strength as the
artificial stone is drastically lowered. Furthermore, the
depth of the surface recessed groove part cannot be easily
obtained in a predetermined range. From the above-mentioned
viewpoints, the volume percentage of the inorganic aggregate
is more preferably 35% or more and 65% or less.

According to the non-slipping artificial stone of the
present inventionhas a 0.02 mm or more and 1.0 mm or less average
depth of the surface recessed groove part. The average depth
of the surface recessed groove part in this cése is measured

by moving a dial gauge having a contact needle linearly in an

optional direction on the artificial stone rugged surface so

10



to be described later is 0.870 in the wet surface, and 0.621 in the oily
surface, the C S. R B. (bare feet) is 1.435, and 1.142 in the soap
surface so that the excellent non-slipping 11 property is obtained.

Mor eover, as anot her exanple, the relationship between the groove depth
and the slip resistance value is shown for exanple as in the table 1.
TABLE 1 Recessed groove Sliding resistance value Sliding resistance average
dept C. S.aRtodiaxe (s Reasiveenenhareaieetys (W \evesage acebiey <thd acelet
surface 0. 010. 7420. 3121 382 0..020. 8020. 3541 543 0.050. 8 1--~0. 4131
566 0. 08RFRISHAlusTAmalsphe gxrhirmedes tigmaverage \we3: ehgaisgad

0. 500. 8780. 6251. 540 0. 800. 8630, 6021.462 1. 00. 8210. 5121 . 408

1. 20; 7073 481 Siface meapiseronTWith % ¥:®eEpecimens in the table

differ only in_terns of the recessed oove, average depth, and have the
s;ne conpogiii$hth%ﬁﬁﬁﬁﬁh%ﬁ&?5§%? eB%hﬂQf%e§Pf g&ﬁ&' HRheECqVer age

particl epésw.ltz%saiefs%l It \91%' 0.02 mm, or in the case it is more than 1.0

mm, a preferable non-slipping performance cannot be obtained.
According to the present invention, the average groove depth
is more preferably 0.05 mm or more and 0.8 mm or less. Further
preferably, it is 0.08 mm or more and 0.5 mm or less.

For example, the accompanying Fig. 1 shows a cross-section
of a non-slipping artificial stone of the present invention by
a metal microscope photograph by 50 times magnification. 1In
Fig. 1, the maximum surface ruggedness groove depth is shown
as H. The recessed groove average depth of the surface of the
non-slippingartificial stoneof thepresent inventionisdefined
by the maximum depth (H) shown in Fig. 1, and the average value
of the groove depth of the surface ruggedness including shallower
grooves. The artificial stone of Fig. 1 is an example of using
pulverized quartz with a 10 mm maximum particle size as the
inorganic aggregate, and an MMA (methyl methacrylate) resin.
The volume percentage of the aggregate is 54.17%, and the volume
percentage of the MMA resin is 25.62%. As fine particle filler,
19.56% by volume of an aluminum hydroxide is included.

- The average depth of the surface recessed groove of Fig.
1 is 0.2 mm. The slip resistance value C. S. R. (men’s shoes)
to be described later is 0.870 in the wet surface, and 0.621
in the oily surface, the C. S. R. B. (bare feet) is 1.435, and

1.142 in the soap surface so that the excellent non-slipping

11



<Mai n conposition (% by vol une)> Aggregate: quartz(41.0% Resin: MA
resin(32.98% 12 Filler: alum num hydroxide (25.19% <Mxi num aggr egat e
particle size> 2.5 mm <Aggregate average particle size> 0.5 mMmmAs to the
slip resistance value level of the table 1, in the case the excellent
performance | evel peculiar to the non- slipping artificial stone of the
present invention is defined to be a 0.8 or nore C S. R in the wet

surf ace, PAOPF 3 ifprabtaimeadhe oily surface, and 1.4 or nore C. S. R B,
fromthe results in the table 1, the recessed groove average depth is
consi dered toMe&EeQVEeZX . .mast anetbennpxabPiepr theradl§tdoonship vegveen and
further preferably 0.08 nmto 0.5 mm Then, according to the present

i nvent i oif2S FERBRACPER andihw el i R&esdBtancsiiaigi e hashewarfon exampke shown
in Fig. 1, .t is preferagble that the inorganic aggregate exposed in the
sur f ace ﬁﬁ%’é?é?&ﬁ;?%%ﬁfhgr part. For exanple, with the same conposition
ratio, in the case pul verized quartz, abradedquartz, river sands, and

gl ass beads (spherical) are used each as the inorganic aggregate, the slip
resi stance was | owered successi vel t s confirmed that in the case of
the gl ass beads (spherical), it i¥2¥%ﬂ%ﬁgd to 60%or less with respect to

“the pulverized quartz and furthernore, to 50%ar less. For exanple, in the
case of a|0a. qULAvErage depidingf-ddieamisr bace rlecessed. gLoove with the
same WBX|nun1aggre§é?e qi zg cand aggregate vol une percent age, 'He slip
resistance value C. S. |R (nmen’s shoes) is chargedvasieshown in the
fol | owi ng |t aBY@Fage dept (men’s shoes) (bare feet)

(mm) Wet surface 0ily surface Wet surface
0.01 0.742 0.312 1.382
0.02 0.802 0. 354 1.543
0.05 0.8712 0.413 ' 1.568
0.08 0. 849 0.501 1.5857
0.10 0.857 0.510 1.542
0.20 0.883 Q.648 1.541
0. 50 0.878 0.625 1.540
0.80 0.863 0. 602 1.462
1.0 0.821 0.512 1.408
1.2 0.7635 0.483 1.356
1.4 0.685 0. 407 1.126

The specimens in the table 1 differ only in terms of the
recessed groove average depth, and have the same composition,
maximum aggregate particle size and aggregate average particle
size as follows.
<{Main composition (% by volume)>

Aggregate: quartz (41.0%)

Resin: MMA resin (32.98%)

12



2. 13 TABLE 2 AggregateC. S. R (wet surface)C. S. R (oily surface)

Pul veri zed quartzl. 5411. 262 Abraded quartzl. 4931. 183 River sandsl

3621. 126 d ass beads (spherical)0. 9270. 673 It was |earned that the

exi stence of the sharp corner part of the inorganic aggregate is inportant
for the non-slipping performance. As to the above-nentioned sharp corner
part, for exanple, a radius of curvature of | mmor |ess can be

consi dered. MiredwEr, FOMid AerisaXidn n@%rk9%)i ci al stone of the present
i nvention,, it., is preferable to take into consideration the naxinum

particl e YAFE T AEFITSEMERT HoghegHt%e> The maxi num particle size of the
I norgani c aggrgg%te in the present invention is considered to be first 1/2
or | ess of the'plﬁwb t hi ckness at the tine of placing and hardening in a

nmol d of t | fJ Ci 0 | 1j.on because an artificial stone having
desired sf?‘% ngetdr?,eeshag'lpeercaa%{?d)%:a}llztelccqaen Tt y be produced in the case the

aggregate of agsiszzgqmore than 1/2 of the plate thickness is included so as
not to realize the non-slipping artificial stone of the present invention.

In the case thggpkat ent i ckDess iateadRe Lh eoie%fcéf‘gchdegfl‘lb*i%r96”1199 s

1/2 or less, the aggregate maxinumparticle 14 size Is ;ernyned I'n
consi der alhieoradfe tie aptd 10 ODPH rdhandOTSld PRING A4 fisi @le StOne, the

performance to be desired,
non-slippingartificial stoneof thepresent inventionisdefined
to be a 0.8 or more C. S. R. in the wet surface, a 0.5 or more
in the oily surface, and 1.4 or more C. S. R. B, from the results
in the table 1, the recessed groove average depth is considered
to be 0.02 mm to 1.0 mm, more preferably 0.05 to 0.8 mm, and
further preferably 0.08 mm to 0.5 mm.
Then, according to the present invention, in order to
improve the non-slipping characteristic, as shown in Fig. 1,
it is preferable that the inorganic aggregate exposed in the
surface has a sharp corner part. For example, with the same
compositionratio,inthecasepulverizedquartz,abradedquartz,
river sands, and glass beads (spherical) are used each as the
inorganic aggregate, the slip resistance was lowered
successively. It was confirmed that in the case of the glass
beads (spherical), it is lowered to 60% or less with respect
to the pulverized quartz, and furthermore, to 50% or less.
For example, in the case of a 0.2 mm average depth of the
surface recessed groove with the same maximum aggregate size
and aggregate volume percentage, the slip resistance value C.
S. R (men’'s shoes) is charged as shown in the following table

2.
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or the like. The maxi mum particle size is inportant in terms of the
relationship with respect to the non-slipping performance of the
artificial stone used for the bathroomfloor surface, the poolside, or the
like to be contacted with bare feet. This is because one with a smaller

maxi mum particle size provides a higher slip resistance in the wet surface
and the soap-wet surface. Mdreover, one with a larger nmaxi mum particle
size provides snmaller risk of gener@BABBH_&f a graze. For exanple, conpared
with the non-slipping artificial stone (maxinumparticle size 10 mm of the
i norganic agELegaLe}-u#;h_th_cLass_SEELinn shown in Fig even in the
case the Kki and the vol une p@ gegtage of the ilnor e aggregate t he
resin (MR anﬁggﬁé §5Fface c éHeéréBFéaﬁﬁéragégggﬁih (0.2 are
sane, it is econfHrred—that—h RO~—ST+PPpt+e pC:’f G sq.}rfffa,:qe ':V ITp' es
t hereof are shown in the table 3. 15 TABLE 3 Maxijnuntlidi ng resistange
val ueSliding|r E@éY%?éﬁEéﬁvéFﬂeI(}azin&-éﬁ@regateproperty1p fZ2cleC. S| R
(men' s shoeg)C. S. R B. (bane feet) sizeG valug (M)Wt surface' Qly Wt
surfaceSoap ( k@gkrdisughasgsurface 100183Q® 6211_4351. 14237'@@
50. 8710. 5981} 4531. 18438. 46 2. 50.8740. 6331. 5021. 22539. 27

1.20.8710.6151 5321 29741.90 (. 60. 8700 1.5451./35042. 10
0. 30. 8710. 5951 5751 %6542 40 1038 %126

ass beads

(spherical) 0.927 0.673

It was learned that the existence of the sharp corner part
of the inorganic aggregate is important for the non-slipping
performance.

As to the above-mentioned sharp corner part, for example,
a radius of curvature of 1 mm or less can be considered.

Moreover, for the non-slipping artificial stone of the
Present invention, it is preferable to take into consideration
the maximum particle size of the inorganic aggregate.

The maximum particle size of the inorganic aggregate in
the present invention is considered to be first 1/2 or less of
the plate thickness at the time of placing and hardening in a
mold of the artificial composition because an artificial stone
having desired strength, shape and size can hardly be produced
in the case the aggregate of a size more than 1/2 of the plate
thickness is included so as not to realize the non-slipping
artificial stone of the present invention.

In the case the plate thickness at the time of placing

and hardening is 1/2 or less, the aggregate maximum particle

14



0. 150. 8650. 5801. 5351. 25041. 80 0. 0750. 5010. 205' 0. 7050. 41020. 10 I n the case
of the slip resistance value (C. S. R) in the case of the hard shoe
soles, a large change is not observed essentially depending on the dif f
erence of the aggregate maxi mum particle sizes in a range of 10 nmor |ess
to about 0.3 mm but in the case of the slip resi stance value (C. S. R

B. th {clheobare feet, {he. s t d in thi
ange w %S Ci%iﬁ?éffg@@ﬁ rgifle%%%ﬁ?ﬁa% i ¥ %%%id'c%ﬁég%r?»?sﬁgeIEar ned

that th furth d. t t

th((ja1 gr agl ng pr oﬁgplnggggval uétcé‘ ﬁgopﬁeu %ﬁgq%‘i‘ rov%e to, gleagg%i?%‘él uas °

d t k F th | t |

o Che.t o SMEE kel ?géllg%rgln i i e B H S lﬁaé‘ﬁ‘mmt%&ﬁf 7B EeEFSe to
bout 0. | th

abou IO HERI QS g;?x Jg&(lgge ?th cNoneaL i {Lg.clﬁa ntd;g?nggr asll',\céefeeet ,

artificial stone use cation I'n con

but a proj¥ eiRd %ft&\fqlc»i%q 's'EoTnPe”E%le Fgenenat bQ@hﬁEomafgéafe FEQoLL he
above-nmenti oned, dependi ng on the application 'n the casé of the

contact wite ﬁdtﬂ.éhaiéi_ dwerrsdl ke Wl Bd dder£8664 Of it £PAt fEL Wi th the
bare feet, the nmechanism of providing the non-slipping characteristics

differ, and th@himaxbriveePasé icte wiithea admd et MAJaint pag@hiegat giks an
i nfluencing factor to the mechanism In the case of an aggregate having a
smal | er mpadvmdns pattiighlesr silie relsd seanstecdae that wetpeurfaoket apiaveeof the
recessed groove part in the rugged surface of the artificial stone is
consi der Py YRL Furfacel t NMereoyer donedvi tiaa largée neaxsewunf patbhichar e

feet, the soft skin of the soles of the feet are closely contacted with
the fine T QY igisovandale s, i ergeneration of a graze.

For example, compared with the non-slipping artificial
stone (maximum particle size 10 mm of the inorganic aggregate)
with the cross-section shown in Fig. 1, even in the case the
kind and the volume percentage of the inorganic aggregate, the
resin (MMA), and the surface recessed groove average depth (0.2
mm) are same, it is confirmed that the non-slipping performances

differ. Examples thereof are shown in the table 3.
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case of the hard shoe soles, such an adhesion is not generated. 1In either
case, by taking the above-nentioned in consideration, according to the
non-slipping artificial stone of the present invention, a non-slipping
artificial stone can be designed according to the application. According
to the present invention, in general, the inorganic aggregate nmaxi mum
particle size is preferably 0.15 mmor nore and 10 nmor less as it is

| earned fromthe table 3. In the cat#BLE3i s too small to be less than 0.15
mm not only the basic functions as the aggregate, that is, the strength 17
or the[syrft,ace Nardness as the artifjcial stone, the deeppaiizal Istone
feeling, QL 48! [PkE Efer150St2U d" PGPt M of *HisFRLUNE < |igr o powmggerieous

di spergi g at.the time of the product|on, or the |ike are generated, but

al so the ss_lziap resji St ancB: VAPHE SAeatie| CeabeRof® t HB*Hart YHoes sqhes ¢ S. R
is drastically lowered as well as the slip resistance vallue in the |case of
t he bare fget C.|S. R B. jsiwenmarkaply | oweredscathe non-slk&gﬁpg
per f or rfanc mm%anndFtb§“§éF?sﬁaﬂheéy. P T SHET3581 ,suaFadrough i not| shown
in theftablé 3, alsSO 1n the case of a large paftrclre size nore than a 10
mm maxi|mu aggr egat ticlensinag, [he sljqxresist val by | qwer ed
SO0 as rotn1% practic rB?bsatispagéﬁry F r‘%g%nplea‘?ﬁﬁfhe C e7§of a 13 mm
maxi mum aggregat ¢ particle size, the £¢. s. R _(men's %Coes) is 0.7 in the
wet surlfacedand 0. 320i 8/the| oi Py 588rf acel. 493 t he chsB%f |t he8.dbs. |R B.
(bare fleet) , it fis 1.- 281 jn the wet surface and 0.545 ijn the soaf
surface. MPebver|, af§.8F4t he i GoB@8ni ¢ adgrEgat e, i1, 225 dasi3ed?7t hat the
har dnegs thereof |is taken into consideration. In general, in the prlesent

inventijon, {hgse havpng73 or nprg{dhs 1 539 1.297 41.90

0.6 0. 870 0. 605 1.545 1. 350 42.10.
0.3 0. 871 0. 595 1. 875 1. 400 42. 40
0.15 0. 865 0. 580 1.535 1.250 41.80
0.075 0. 501 0.205 IO.705 0.410 20.10

In the case of the slip resistance value (C. S. R.) in
the case of the hard shoe soles, a large change is not observed
essentially depending on the difference of the aggregate maximum
particle sizes in a range of 10 mm or less to about 0.3 mm, but
in the case of the slip resistance value (C. S. R. B.) in the
case of the bare feet, the slip resistance is increased in this
range with a smaller aggregate maximum particle size so that
it is learned that the non-slipping performance is further
improved. In contrast, as to the grazing property evaluated
as the tensile G value, a larger value denotes a higher risk

of generation of a graze. From the result examples in the table
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har dness can be used preferably as the inorganic aggregate.

As those

having a 5 or nore Mbhs hardness, for exanple, a quartz having a 7 Mhs
har dness, feldspar having a 6 Mohs hardness, a garnet having a 8 Mdbhs

har dness, an al umus having a 9 Mohs hardness, or the |ike

can be

presented. It is confirned that those having a | ess than 5 Mhs hardness

have a slightly lower initial slip_ resistance value and nmuch wear. For

exanmpl e, 2cofrpat§ SARGIEG HdatoR- SPe pbPRJBEIIWR PaTtd clangieket aeslpowkount

bef ore agd1 fter the artificial stone wear 18 test (JIS A 1451) is shown in
Wi

the foll

P A e s ABEEeACE L BR R IRST SIRINERY PRIfOTAGdCEyaseie s, R

surface

' h [ hs hard Wet surfa il ‘
St or oAf BOTRSTcaaA: LRGP EIotonaTE an .caletf%%l. 3%885%3;& vy chai um

b teQ. 8740, 7300. 5510. 330..38 F ite0. .8810. 7650.
2820?2838’2155? %eﬁt) %%anr a’lrﬁ’&iteg' tRet \g‘%g‘é%l? ]irhUS:rI es’oﬁ’,f QRNEFRFEPRIAF stone

havi ng aangqagg.pping performance not expected in the conventional

artificial "stones can be provided. Here, evaluation of the

perfornmance” Wgllbnben&Xilowe etk 1 fised O % n@’fﬂgugh' Phe ?{Pr‘éq]im

performance, the slipping performance of the road for

"non -slipping

£ . nons. slipping

ng a vehicle

wheel ,  @hatthesli ke has trgauept t¥ebesALAEECUSERL EONWEAL i NG | Yol es

and in the case of the contact with the bare feet, the mechanism

of providing the non-slipping characteristics differ,

maximum particle size of the inorganic aggregate is

influencing factor to the mechanism.

and the

an

In the case of an aggregate having a smaller maximum

particlesize, theexistenceratioperaunitplaneof therecessed

groove part in the rugged surface of the artificial stone is

considered to be large. It is considered that in the case of

the bare feet, the soft skin of the soles of the feet are closely

contacted with the fine recessed groove parts, however, in the

case of the hard shoe soles, such an adhesion is not generated.

In either case, by taking the above-mentioned

in

consideration, according to the non-slipping artificial stone

of the present invention, a non-slipping artificial stone can

be designed according to the application.

According to the present invention, in general, the

inorganic aggregate maximum particle size is preferably 0.15

mm or more and 10 mm or less as it is learned from the table

3.

In the case it is too small to be less than 0.15 mm, not

only the basic functions as the aggregate, that is, the strength
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However, the evaluation standard for the surface non-slipping performance
of the construction materials or various kinds of structures has not been
established yet, nor there is no integral international common standard in
the present situation. As the evaluation nethod f or the non- slipping perf
ormance, 19 the BPN (British pendul um nunber) (ASTME 303), which has been
di scussed with the road for running a vehicle wheel, or the Iike wused as
the main %Bpe@tuqfé%lé@mdnﬁbﬁaﬁe?he erEiBPNiRd inne aphecipemeetival

eval uation of the non-slip perfor mance of the floor surface or the
road for SEANE F6 i - sﬁ6e€ rlides arer bagt pd mrebRlisms ofodifEicuitycan be

taken int,0 ﬁon5| der ati og?‘as the inte at| onal | commn uideline. As to

the BPN, iThBgBREFGEOUS 91 SPEBALPHGH e ANECC RS GIf BRERFOTUE HRR war EPate by
wal ki ng- b ke SEpEat §m U5 UAPFe T e rte%";‘f‘stt%%c'gqﬂwé Benahi bhe
ot {101 a1 6F SRERR-aind e B Bk, 3 daaat eé)L% HRREEREI Dy ¢ he
"sl i ppi ng,dy fahtasrr%he()gl;sb}é%aﬁ@ g hd ge )cggo{.)% of 2 1 gggefééks

defined in e annex Iterature o Vi nyI ase 0oor

material )c canr bg. rl%fﬁérﬁsﬂkwly%%ﬂea t hipfe GRSE 411§, n%tdbétf%ﬁxggﬁget he

points to be discussed, however, it shouid be consi
eval uat i dargbdalé r&ttibﬁik@tozp},esent situation. Then, according to the
non-slipping artificial stone of the invention of the present application,
t oget her with tirecoabesetnedl ilonesh BRN st Eho®n A thél &1 53805a146S A
1454) are used as the reference guideline. As to the C. S. R, in order
t 0 enabl eint Kdhrecgabeacf om Meinde Ipagitdic lac stirzacHerehehama 0i ppi ngximum
aggregate particle size, the slip resistance value is lowered
SO as not to practically satisfactory. For example, in the case
of a 13 mm maximum aggregate particle size, thec. s. R. (men’s
shoes) is 0.75 in the wet surface and 0.32 in the oily surface.
In the case of the C. S. R. B. (bare feet), it is 1.281 in the
wet surface and 0.545 in the soap surface.

Moreover, as to the inorganic aggregate, it is desired
that the hardness thereof is taken ‘into consideration. 1In
general, in the present invention, those having 5 or more Mohs
hardness can be used preferably as the inorganic aggregate. As
those having a 5 or more Mohs hardness, for example, a quartz
having a 7 Mohs hardness, feldspar having a 6 Mohs hardness,

a garnet having a 8 Mohs hardness, an alumnus having a 9 Mohs
hardness, or the like can be presented.

Itisconfirmed that thosehavingaless than 5Mohs hardness
have a slightly lower initial slip resistance value and much

wear. For example, comparison of the non-slipping performance

and the wear amount before and after the artificial stone wear
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performance i sneasuredwith atester"O YPSM di scussedcl osely by the

prof essor ONO Hidetetsu et al. of Tokyo Institute of Technol ogy Depart nent
of Architecture and Buil di ng Engi neering, 20 and established as a testing
apparatus. The configuration o the slip tester "OY-PSM' is as showmn in
Fig. 2. In the case of wearing shoes, the sole of the shoe to be used
actually such as a nen's shoe is nounted on a slip piece seat (9) , and
the tensi9% T otf ihet 4t vel § SHrRMs uFedthe tFPl kopirgetahbe ght (8) of 80 kg
at the time of pulling with predetermned introduction tinme and | oad
speed. The nunerals shown in Fig. 2 represent the follow ng. 21 TABLE 5 |
main swtch 2 Constant speed notor _3 ;Eegd reduci ng device 4 Wre w nding
device 5 Start switch 6 Stop switc ving wheel 8 Wight 9 Slip piece

seat 10 Slip-piece seat receipt 11 Universal joint 12 Initial |oad
adjusting device 13 Load|converting device 14 Guide rail 1% Tensil e|l oad
speed adjusting device 1p Fixi ngtidgg lresWramce value
Aggregate C. S. R. (men’s shoes) Wear
amount
(Mohs hardness) Wet surface - Qily suriface (mm)
Before After Before After
Quartz 0.883 | 0.803 | 0.648 | 0.430 0.18
(7)
Caleium carbomate | (0 874 | 0.730 | 0.551 |0.333 | 0.38
(3)
Fluorite 0. 881 0.765 | 0.591 0.403 0. 28
(4)

According to the present invention, an artificial stone
having a non-slipping performance not expected in the
conventional artificial stones can be provided. Here,
evaluation of the “non-slipping performance” will be explained.

As to the evaluation of the non-slipping performance, the
slipping performance of the road for running a vehicle wheel,
or the like has frequently been discussed conventionally.
However, the evaluation standard for the surface non-slipping
performance of the construction materials or various kinds of
structures has not been established yet, nor there is no integral
international common standard in the present situation.

As theevaluationmethod for thenon-slippingperformance,
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18 El evator 19 Tensile angel adjusting device 20 Pulley An exanple of the
tensile load/tinme curve is as shown in Fig. 3. FromFig. 3, the maxi num
tensile load (Pmax) is found out, and the slip resistance value (C. S. R)
is calculated by the bel ownentioned formula for evaluation of slip of the
specinmen. 22 C S. R = Pmax (kgf)/80 (kgf) Since slip is changed | argely
depending on water, water and dusts (nmuddy water) , oil, or the like
exi sting BRY $BFihéeh RPAREEN FRERATIMEAS T¥BUI @R be wibirati Bdsobeeni t h
these factors considered. Mreover, the JIS A 1454 defines the standard
slip pi e sHFeh¥ishohiancssd EXF NG teha thh kikhs wheell ro¥ idechikeof a C
S. R hard sple n's shoe, .in general, a guideline is provided that |ess
than 0 .459% & | MR SuRg s slsa?’?ﬂ%nof Howsore tattdd AR ey ess of
sli.de reesistance value C. S. R

I st o} . f
th?oreXIZ;a[fn %%Jrf%tgengl%%weggipgggéﬁgﬁ p%ee%%ys&rl@lpéé’@ope grmapcg °t can be

' , YAGL . Munek , WADA_AKi 1,
Voo aioa T g R A o S8, SRR P b B REER, eBop Sxohntol

321, 1-TGdNovenberne 984 ONO Hidetetsu: article reports by Architectural
Institute of ~ Japan evo . 333, 1-7 (Novenber, 1993) ONO Hi det etsu, KAWADA

Aki sum , M YAGhJWeRekazy e KAWMEA akdy oo AN R r O s 3 M KAM
Takamasa, HASHI DA Hiroshi,

internationally common guideline.

As to the BPN, in general, it is considered to be slippery
in the wet state by less than 60 in the case of running and less
than 40 in the case of walking.

In contrast, in our country (Japan), as the guideline for
difficulty in slipping for the floor materials, the “slip
resistance coefficient (C. S. R.: Coefficient of Slip
Resistance) ” measured by the “slipping test method (oblique
tension type) for the floor materials” defined in the annex
literature of the JISA 5705 (vinyl based floor material) can
be referred to. Also in this case there still remain the points
to be discussed, however, it should be considered as the
evaluation guideline in the present situation.

Then, according to the non-slipping artificial stone of
the invention of the present application, together with the
above-mentioned BPN, the C. S. R. (JIS A 5705, JIS A 1454) are
used as the reference guideline. As to the C. S. R., in order
to enable the evaluation with higher accuracy, the non-slipping
performance ismeasuredwithatester “O-Y-PSM” discussedclosely
by the professor ONO Hidetetsu et al. of Tokyo Institute of

Technology Department of Architecture and Building Engineering,
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YOSHI OKATan: article reports byArchitectural Instituteof Japan vol. 346,
1-8 (Decenber, 1984) ONO Hi detetsu, SUDA Taku, TAKEDA Kiyoshi: structure
related article reports by Architectural Institute of Japan vol. 356, 1-8
(Cctober, 1985) ONO Hi det et su, HASHI DA Hiroshi, YOKOYAMA Hiroshi: structure
related article reports by Architectural Ins ti tute of Japan vol. 359,
1-9 (Januar 1986) ONO Hi detetsu, M KAM Takamasa, TAKAG Tadashi,
YmOYAWa#ﬁ%Qﬁblwhﬁ@(@m MRS EL DT ARPREREUSH roki : structure rel ated
article reports by Architectural Institute of Japan vol. 450, 7-14
(August, 1993) 'IWt?rEBG%?‘QHFBF1%&%&?’@@?‘1%9&6%‘4qrp"9r¥hpﬁﬂ bure FBEYD t he

tensile |, 0a curve .is neasured usin slip piece shown in Fig. 4. An
exanpl e oft Pr@ {Tgnm I fhegAsseicirecip ogﬁomﬁ"? r§°1lﬁ Gt 5hersBafFig. 5,
t he maxi oad Prnax)_1 dthe initial rec%ss part %ﬁ (Pm n) te f ound
out, and S SPPp PESI ??EXcﬁucga?ﬁe Argrs P8nt 8t1Blip

cval 32?????%?4 et ‘9% Z?Rﬂ*ﬁé’ek?‘&%ﬁﬁéé@ bR %p*é’ rﬁ‘%‘%ﬁgﬁﬁeﬁb@ﬂg% )

+ (Pmn 1) )(g)T 4s S

measur eme(a!(n%jH eavda%a‘éél&%ﬁt rr(eat hrc}(?if bas§( on t J‘fé%] %‘6718%.@91\/% ur errent is
carried Qe ddinf ddditifh SIS @ANGE Lsm@ aﬁ& Wed grspeo@p, oil, or the like
existing on the floor. As to the C S. R B. barefeet in general it is

considered tome HumrRers Bhdwessid hay 0.8 J@ﬁ/@éﬂ@t&éﬂﬂdﬁ&hﬁ@e f1oor
materials regardl ess of the existing substance. Mreover, in the case of

the contact with the bare feet,
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t he degr
Then, w

hardness and a 3 mmthickness i s nount ed

t he test
g/ n2 for

pl aced wei ght

t he
(kgf)

poi

ee of generation of a graze should be taken into consideration.

th the above-nentioned tester, a foamed rubber with a 35 shore A

to the slide piece seat (10)) of

er, furthernore, baby powder is applied on the rubber surface by 2
measuring the scratching force G (kgf) (see Fig. 6) wth the

40 kgf condition. The floor surface ruggedness viewed from
nt of graze generation can DBV uated by the scratching force G

Wth a larger scratching force G value, a graze can easily be

gener at g
i n gener
t he bar e
can be

Hi roshi,
Ar chi t ed
H det et 4
TAKAG 1
| nstitut
Takanmasg
| nstitut
S. R B.
tabl es 1
Accor din
R B. h3

d. As to the G value representing easiness of the graze genération
dl is Medfirersabllbe5 kgf or less. As to the slip test in the case of
feet, the follow ng research papers by the professor Ono et al.
r%ef er r &@nstams SpERIGE Mp A0 Hi det et su, UENO Seij i, YOKOYAMA

OHNO Ryuzo, M KAM Takamasa: structure related article reports by
tral SPead pRgm Asariasl . 384, 26-33 (February, 1988) ONO
u, MKAM Takanmgsa, OHNO Ryuzo, YOKOYAMA Hiroshi, UENO Seijif,

‘fdashi Wik WOAHES deRIEP article reports by Architectura

of Japan .vol.. 387, 1-7 (May, 1988) ONO Hi detetsu, M KAM
%rwx%%%ﬁﬁ?hﬁvlﬁéﬂucture related article reports by Architectural
%(ﬁ J%ﬂ% \QUI

%ﬁQZ, 10-17 (Cctober, 1988) The C. S. R and|the C

and the scratchihg force (graze property) in the above-nenti oned
10 4 é%ié?”w 1€d by the above-mentioned viewpoints and ngt hods.
g to a large nunber of the prior case, the C S. R and the|C S

W beemdiRagured for various kinds of

9 Slip piece seat
10 Slip piece seat receipt
11 Universal joint
12 Initial load adjusting device
13 Load converting device
14 Guide rail
15 Tensile load speed adjusting device
16 Fixing leg
17 .Wire
18 Elevator
19 Tensile angel adjusting device
20 Pulley
An example of the tensile load/time curve is as shown in
Fig. 3. From Fig. 3, the maximum tensile load (Pmax) is found

out, and the slip resistance value (C. S. R.) is calculated by
the below-mentioned formula for evaluation of slip of the

specimen.
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the floor materials. As to the C. S. R (hard sole shoes) in the wet

state, that is, in the state wwth water scattered, it is less than 0.6 in
either case of a stone material, a nortar, a concrete and a ceramc tile,
and even in the case of a nenber w th a non-slipping performance, it is
nmerely less than 0.8. The sane is applied for the case of the artificial
stones. The C. S. R B. in the case of the bare feet of the conventional
non- sl i ppi ng aft-i Si.ciRal =stPovae i (katfe/ 8let(katfdte is merely less than 1.3. In
such a present situation, the invention of the present application

provi des an ar SiifiCE &L 1Bt baechrEed Hargalel Idemengd ngonsva ppr ngwateperty:
(1 A non-slipging artificial stone having a 0.8 or nore slip resistance
val ue C. 389 @ISt REAYaERE8T) e lha?h L6 blkesxd stimeean ithet $ler free sur f ace
(wat er scat %Eiq state 2) A non-slipping, artificial stone having a 0.45
or nore ffi% TIPSR EE eI §hoeldsbeRcarpipReobhsibh Eheseafarsere nen' s
shoes in %&%f%éf% urface (3) A non-slipping artificial stone having a 1.4
or nore §1|p resistance value C. S. R B. in the case of the bare feet in
the wet surfac nop;. sl L Ppin rntifircial stone having a,0.8, or nore
slip resist an?gﬁ:%lv%er'cgh%&% AB.%?ﬁ é?lkel%%ﬁet i Sﬁﬁﬁ@%ﬁg:éesiégtp}ﬁcet he

soap sur f3ace e HderRp dig S é&rﬁfﬁaigpg I%?ploér&{smgdle}refa\t/@é er-scattered state as

menti oned above. More specifica stood as the state with

distilled waternSehéicGis@nNbE §93§.t@r.el‘ﬂarmroq(évﬁérsfscﬁoe%,hﬁno%é%/e 4 face, it
an S an a

is the state with an edible rapeseed oil (JAS plant ol a at's hrticle
No. 32) scAlidsEBrhd¥sPRovd/ded thalhBes92BaW fBLEs k3 ibRarStae i@ 1iquid

soap undistilled
kinds of floor materials regardless of the existing substances.
For measurement of slide resistance value C. S. R., for

example, the flowing research paper by professor Ono, et al.

can be referred to.
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solution (body soap) sufficiently scattered. Then, according to the

I nvention of the present application, concerning the international
standard BPN, a non-slipping artificial stone having the slip resistance
val ue BPN (ASTME303) of 65 or nore in the wet surface, and 20 or nore in
the oily surface will also be provided. For exanple, according to

conpari son of a non-slipping artificial stone of the present invention
with the follow ng specification; TRBLEi&, an artificial stone with a
quartz 27 aggregate (41.0vol% as the main conposition, anMVAresin (32.98
vol% , |and a filler alum num hydroxide (25. I9 vol'%g , having a 25 mm
maxi mum |NP égalted efmnt,i MIFASIIzMunakdza, KAWADA JKifAGE , YOSEIDRA 9La0Ve
average depth, and a commrercially available floor material, the

non- sl i gy pleg fremeartee b AreheneetasashmwntitlutérteefJalplavaag tabie |8 can
be grasped. TABLE 8 the Performancei nventionproduct Aproduct B Dry717985 B
P NVt 682254 Qinipadaens 139871016 C. S. R Wet 0. 8830. 7820. 741 (nmen's
shoes) Gl Q. 6480. 2680. 284 C. S. R BWt1.5410.9461. 001 (bare feet)soapl.
2620. 3358% W?‘iﬁﬁ%‘rm%qﬁﬂ@z}”e@&mt@ prodtehinecsnaalcEdsby tGakeoCor - p.

( Ger many)) til pool Commerci al |y available product B: produced by
| nax Cor Japﬁ(fbo‘f‘ﬁl g{:} b the' pliesmPefvehiidh, as it is apparent from

ONO Hidetetsu, KAWADA Akisumi, MIYAGT Munekazu, KAWAMURA

Kiyoshi, KONISHI Toshimasa, MIKAMI Takamasa, HASHIDA Hiroshi,
YOSHIOKATan: articlereportsbyArchitectural Instituteof Japan
vol. 346, 1-8 (December, 1984)

ONO Hidetetsu, SUDA Taku, TAKEDA Kiyoshi: structure related
article reports by Architectural Institute of Japan vol. 356,
1-8 (October, 1985)

ONO Hidetetsu, HASHIDA Hiroshi, YOKOYAMA Hiroshi: structure
relatedarticlereportsbyArchitecturalInStituteofJapanvol.
359, 1-9 (January, 1986)

ONO Hidetetsu, MIKAMI Takamasa, TAKAGI Tadashi, YOKOYAMA
Hiroshi, KITAYAMA Masaru, Takahashi Hiroki: structure related
article reports by Architectural Institute of Japan vol. 450,

7-14 (August, 1993)

Moreover, for measurement of slip with the bare feet, the
tensile load/time curve is measured using a slip piece shown
in Fig. 4.

An example of the tensile load/time curve is as shown in
Fig. 5. From Fig. 5, the maximum load (Pmax) and the initial
recess part load (Pmin) are found out, and the “slip resistance

value (C. S. R. B.: Coefficient of Slip Resistance bath)” is
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the table 8, a product having the excellent non-slipping performance of 60
or nore in the BPN wet surface and 20 or nore 28 in the oily surface can be
provided. Fromthe table 8, it is also |earned that the BPNperformance
difference is apparent also as the difference in the C S. R and the C
S. R B. Then, the present invention provides a non-slipping artificial
stone having the degree surface contact angle on average in the case of
the di stiq3leihied byfthecbe bowSnent ebredifiopymuda far 82allbtisnappatept al so
by the following table 9 that the contact angle is related to the
non- sl i p;ﬂfnd:ﬂﬁars’rltﬁ‘?ﬁd?ﬁ?b: 29 TABLE 9 fuC. Ocl% Cl1JLo 4-4 U')cc(d ~q 4-4~4
cn t71 ~4
Q C.S.R.B. = (Pmax (kgf) /80 (kgf)) + (Pmin (kgf) /80 (kgf))
TheC. S. R. B. isconsidered tobe a measurement evaluation
method based on the JIS A 5705.
Measurement is carried out with a liquid substance such
as water, soap, o0il, or the like existing on the floor.
As totheC. S. R. B. bare feet, ingeneral, it is considered
to be slippery by less than 0.8 for various kinds of the floor
materials regardless of the existing substance.
Moreover, in the case of the contact with the bare feet,
the degree of generation of a graze should be taken into
consideration. Then, with the above-mentioned tester, a foamed
rubber with a 35 shore A hardness and a 3 mm thickness is mounted
to the slide piece seat (10)) of the tester, furthermore, baby
powder is applied on the rubber surface by 2 g/m? for measuring
the scratching force G (kgf) (see Fig. 6) with the placed weight
40 kgf condition. The floor surface ruggedness viewed from the
point of graze generation can be evaluated by the scratching
force G (kgf). With a larger scratching force G value, a graze
can easily be generated.
As to the G value representing easiness of the graze
generation in general is preferably 45 kgf or less.
As to the slip test in the case of the bare feet, the

following research papers by the professor Ono et al. can be

referred to.
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TABLE 7

ONO Hidetetsu, UENO Seiji, YOKOYAMA Hiroshi, OHNO Ryuzo, MIKAMI
Takamasa: structure related article reports by Architectural

Institute of Japan vol. 384, 26-33 (February, 1988)

ONO Hidetetsu, MIKAMI Takamasa, OHNO Ryuzo, YOKOYAMA Hiroshi,!
UENO Seiji, TAKAGI Tadashi: structure related article reports%
by Architectural Institute of Japan vol. 387, 1-7 (May, 1988)
ONOHidetetsu, MIKAMI Takamasa, NAGATAMayumi: structure related
article reports by Architectural Institute of Japan vol. 392

L3

10-17 (October, 1988)

The C. S. R. and the C. S. R. B. and the scratching force
(graze property) in the above-mentioned tables 1 to 4 are
evaluated by the above-mentioned viewpoints and methods.

According to a large number of the prior case, the C. S.
R. and the C. S. R. B. have been measured for various kinds of
the floor materials. As to the C. S. R. (hard sole shoes) in
the wet state, that is, in the state with water scattered, it
is less than 0.6 in either case of a stone material, a mortar,
a concrete and a ceramic tile, and even in the case of a member
with a non-slipping performance, it is merely less than 0.8.
The same is applied for the case of the artificial sﬁones. The
C. S. R. B. in the case of the bare feet of the conventional
non-slipping artificial stone in the wet state is merely less
than 1.3.

In such a present situation, the invention of the present

application provides an artificial stone have the excellent
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non-slipping property:

(1) A non-slipping artificial stone having a 0.8 or more slip
resistance value C. S. R. in the case of the hard sole men's
shoes in the wet surface (water scattered state)

(2) A non-slipping artificial stone having a 0.45 or more slip
resistance value C. S. R. in the case of the hard sole men's
shoes in the oily surface

(3) A non-slipping artificial stone having a 1.4 or more slip
resistance value C. S. R. B. in the case of the bare feet in
the wet surface

(4) A non-slipping artificial stone having a 0.8 or more slip
resistance value C. S. R. B. in the case of the bare feet in
the soap surface.

Here, the wet surface denotes the water-scattered state
as mentioned above. More specifically, it is understood as the
state with distilled water sufficiently scattered. Moreover,
for the oily surface, it is the state with an edible rapeseed
oil (JAS plant oils and fats article No. 32) scattered by 40

g/m?.

The soapsurfaceisthestatewithaliquidsocapundistilled
solution (body scap) sufficiently scattered.

Then, according totheinventionof thepresentapplication,
concerning the international standard BPN, a non-slipping
artificial stonehavingtheslipresistancevalueBPN (ASTME303)
of 65 or more in the wet surface, and 20 or more in the oily
surface will also be provided.

For example, according to comparison of a non-slipping

artificial stone of the present invention with the following

specification; that is, an artificial stone with a quartz
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aggregate (41.0vol%) as themaincomposition, anMMA resin (32.98
vol%), and a filler aluminum hydroxide (25.19 vol%), having a
2.5 mm maximum aggregate particle size, and a 0.2 mm surface
recessedgrooveaveragedepth, andacommerciallyavailable floor
material, the non-slipping performance difference as shown in

the following table 8 can be grasped.

TABLE 8
the
Performance invention | Product A product B
Dry 71 79 85
BPN Wex 68 22 54
soap 30 15 18
ol 37 10 16
C.S.R. et 0. 883 0. 782 0. 741
(men’s shoes) | Oil 0. 648 0. 268 0. 284
C.S.R.B | wet 1.541 | 0.946 1. 001
(bare feet] | Soap 1. 262 0.332 0.475

Commercially available product A: produced by Gale Corp.

(Germary), a tile for a pool

Commercially available product B: produced by Inax Corp.

According to the present invention, as it is apparent from
the table 8, a product having the excellent non-slipping

performance of 60 or more in the BPN wet surface and 20 or more
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in the oily surface can be provided.

Fromthe table8, itisalsolearnedthat the BPNperformance
difference is apparent also as the difference in the C. S. R.
and the C. S. R. B.

Then, the present invention provides a non-slipping
artificial stone having the degree surface contact angle on
average in the case of thedistilled water of 45 to 75, preferably
55 to 72. It is apparent also by the following table 9 that

the contact angle is related to the non-slipping performance.
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(a>(a(a 30 It is learned that the product of the present invention has a
smal | er contact angle, that is, the so-called excellent wet ability. For
the artificial stone of the present invention having the above-nentioned
excel I ent non-slipping performance, the conposition can be varied as

menti oned above, and further the sane is applied to the production nethod.
As to the conposition, it is considered that together with the

above- nenti oned i norganic aggregat eTABEr®sin, the filler nmaterial and the
ot her functional conponents, and the slight anmount conponents can
optionally be used in view of the strength or wear resistance as the

artififcial st@n(, the tone, the flane resistance, and the various
functijo ”Tﬁe norggnlccgggrggateugs prepared |[so as to have the vol ume
per cent %gewbﬁjZ 5% ononor eoanday 5% e Ieé%. The |i norganic aggregate in this
case i|s'gegjired|to fAve e naxi mM particle size by 1/2 or less with
respect Lot he bl at e—t hi ekness- at The glne of |pl aci ng and hardeni ng as
ment i gned ébébe However, it is needle&s to sgy that the inorganic
aggr egat e can be provided as a m xture”of varijous kinds of particle sizes
wWith a particlel size distriputiom Practtcatty, it is preferable to use
one having agparticle size larger than 36 nesh (Tayler standard) . Then,
t he inor@anig\ aggregate is used preferably as |one with a particle size
di striibuyionzof| cl osest packing well known in the field of the concrete
engi neerg ng, or| in the vicinity thereof. In particular, the closest
packi ng houtid pe taken into consideration in the case of inproving the
non-s |Ep|ng§properF9 of @he H oorgmat €Pi al , 31
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or the like to be contacted with the bare feet as one having a smaller
maxi mum aggregate particle size. The closest packing conposition of the

i norgani c aggregate in the present invention can be considered as one
having the average particle size in relation to the maxi num aggregate
particle size as shown in the follow ng table 10. TABLE 10 Maxinum
aggregate Average aggregate particle size particle size (MM(MW) 101 50.7
2.50.5 1.20.4 1%t tilseleazpedf thatatime myrathuar oiff ithieapretene, ihtient o688 and
t he design should naturally be taken into consideration. The granite and
t he mar b2 sPesppédesncPptpett angbe eckloal rig .t thedsbfralileyl éxceblannment of
t he natural product and beautiful color and glossiness. In this case, the
col or and$fi ARG ESE are the i nportant thene determ ning the value of the
granite and the marble. According to the natural granite or marble, 32
there are a | af§& ﬁﬁﬁb%?tbﬁl%bﬂ)rsgt%ﬁﬁt%%IHrfﬂﬂrdfckntf@nmpnel}avmgred as
wel | as ”}ged ree thereof differs for the same color. In the case of

provi di ng S TR HEPRRS | TS K §s RAT - PR 19 (PR EPrEIRRRs, ther
cxarm e S Mot 95K 80 i HlapRReLL PaLLLEL s of 2
product qfy@h jd Y SITRA &l s gl’?@%récﬁ@c@f&?%&&ﬁ%éy i nvol ves a probl em

As to the composition, it is considered that together with
the above-mentioned inorganic aggregate and resin, the filler
material and the other functional components, and the slight
amount components can optionally be used in view of the strength
or wear resistance as the artificial stone, the tone, the flame
resistance, and the various functions.

The inorganicaggregate is prepared soas to have the volume
percentage by 25% or more and 75% or less. The inorganic
aggregate in this case is desired to have the maximum particle
size by 1/2 or less with respect to the plate thickness at the
time of placing and hardening as mentioned above. However, it
is needless to say that the inorganic aggregate can be provided
as a mixture of various kinds of particle sizes with a particle
size distribution.

Practically, it is preferable to use one having a particle
size larger than 36 mesh (Tayler standard). Then, the inorganic
aggregate is used preferably as one with a particle size
distribution of closest packing well known in the field of the
concrete engineering, orinthevicinity thereof. Inparticular,
the closest packing should be taken into consideration in the

caseof improving thenon-slippingpropertyof the floormaterial,
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Mor eover, even in the case a color can be provided, it is not easy to
provi de the gl ossiness peculiar to the marble. Even in the case of
providing a color using a dye or a pignment, it has conventionally been
difficult to provide the glossiness or the depth. In contrast, according
to the artificial stone of the present invention, a transparent inorganic
aggregate can be used. For exanple, in the case of obtaining a

grani t e- 19% &t Tdi It B eoptaqr@d witth the pasesifretsasannenbaganygc
aggregate obtaj ned by, pul verizing quartz based natural stone, a gl ass;

nol ten si% i THcHF FRRREEY" AFRT $HdOF o EC BEHP eghE®- obt ai ned by pul veri zing
the quartz based natural stone is in nmany cases col orl ess and transparent.
Even in the case§¢ ‘P\%%sﬁpéé’%&ﬁ“? GAMRQS HotoR ef Fherinnrganyc pggregatease it
is not tr n st, of themstill have the transparency to sone

ext ent . Blf/}[]}gﬁlgni%seeq%ggﬁné’geﬁtéoq IF& % eoFOGFllgﬁgeﬁr gdueheakhevirgi Bhe stone
can be c e color is provided with the depth and the
gl ossi negy%%%egd%ﬁ%%%xﬁ éérhllc% Ig P?'f‘lleontF%n lb%lrl%’f“&ﬁ‘ﬁr?ggﬁﬁgéaefi ne
grain corpanentie Nof SOVEL s REAR" L Nehd OcdEopoR; SLIBPLNGo ar i T cial stone
33 of the present invention, together wt THhe ?norganl C aggregate
material, a filler with fine particles nuch snmaller than that, for
exanple, a filler material having the average particle size of 30 pmor
nore and 70 mor |ess can be used pagterally. As the filler material,
various kinds thereof including natfural and artificial can be presented.
For exanple, a calcium carhopnate, an alum num bydroxide, or the like are
preferable. These 'norgarrtlli C f&:!e!;?% have a particle gi ze nuch smal |l er than
t he above- menti onefd 56% Ja 89567t nat %%2‘3,% > @9t 872 bet|ween

icle size particle size

par
(mm) (mm)

10 | 1
5 0.7
2.5 0.5
1.2 0. 4

In the case of obtaining an artificial stone, the tone
and the design should naturally be taken into consideration.
The granite and the marble are frequently be targeted owing to
difficulty in obtainment of the natural product and beautiful
color and glossiness. In this case, the color and glossiness
are the important theme determining the value of the granite

and the marble. According to the natural granite or marble,
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the inorganic aggregates so as to be disposed for filling the space
between the particles for contributing to obtai nment of the natures of the
artificial stone to be obtained, such as the hardness, the f lexibi 1 ity
and the surface non-slipping property. The volune ratio of the inorganic
aggregate and the filler is in general, preferably: inorganic
aggregate/filler material = 0.5 to 5. Furthernore, it is preferably in a
range of Hhexe are\brlange nuabex phrcoldrs eogonpoakthyolfck he #hiter, for
tone adjustnent, a conponent such as a manganese di oxide, a titanium

di oxi de, @F FeAcdRiahlspbitthe degreearherent ok ffe rmfiorbehe memededlof or
providing a function of the nocturnal property or the fluorescent
property, a col’dt tREcGAERa®f RFIHidnal sadhr &8 theMegidusrkihdsi ot es or
an inorga\:r]_iéc fluqgrescent material of various kinds of oxides can be

i ncl uded, “Hhd*t 1;54651 8fRBesa ¥R fXARLE dARE PP EPERIRI smbdemponrat such
as an anyhﬂpn%ﬂ_trioxid or.qn .conpaund and a_brom ne cogEonent can be

b
added. MTEover.%h qoﬁo‘fégré’ﬁip(?r&ﬁq cCdr PaP24YERt E5ANBe PHcFhBedikas wel | .
F i b i al - sl i ppi tificial t i ful f
The 11 ooy 18 SR PRAFL AL, TS8P 09 B aia s bradidhent oo the
toilet, § I i . t di | i tjtuti , th
food pr ociusmeditte todd, RRE BRI LIy IR IRCER ATPLH bact er

agents, Iud¥eaiTplders s/ Phe PaSEds ZI16: RATPGe ORRTRASE] | popgaNi C

materials can be presented. As the resins, as nentioned dbdove, it can be

sel ect ed ddymta pesiei dengge Y10 ddes BeQl1i 48 {ESLNS - ndP51 £xanpl e, an
acrylic resin, a nethacrylic resin, an unsaturated polyester resin, or the

li ke can be presen dd the cpalkt oEubabyvidiigt BaebYbrCuk€ibNa @Pe€HPXY resin,
a mxture . )
plgment, 1t has conventionally been difficult to provide the
glossiness or the depth.
In contrast, according to the artificial stone of the
presentinvention, atransparent inorganicaggregate canbeused.
For example, in the case of obtaining a granite-like or
marble—likeproductwiththeglossiness,aninorganicaggregate
obtained by pulverizing quartz based natural stone, a glass;
molten silica can be used.
The inorganic aggregateobtainedbypulverizing the quartz
based natural stone is in many cases colorless and transparent.
Even in the case it has a color, it is not very strong, or in
the case it is not transparent, most of them still have the
transparency to some extent.
By using the aggregate, the color of theproduct artificial
stone can be controlled as well as the color is provided with
the depth and the glossiness owing to the existence of the

transparent quartz based fine grain component.

Moreover, according to the non-slipping artificial stone
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thereof , or a copolyner rain thereof , or the 1 ike can be presented
preferably. To these resins, for adjustnent of the tone, an azo based or
pht hal ocyani ne based organi c pignment or dye nay be included. Mreover, a
| i ght stabilizing agent, an organic flanme retardant agent, or the |like may
be i ncluded. The resin conponent contributes to containing the inorganic
aggregate and the f iller material of the natural stone, or the like as

t he conp&fehRemfresuitrinyenkéoskeieaerher wilth the tinbirgiaali cséggeegatas to
bond the entirety so_that it provides the function of providing the

el asti ci MPHET e eehstlertidhdine parthelppomich saalilesr thae ohat,

conpl et t he ar&ificial stone. As 10 the resin conponent, the vol une

per cent a&g’rcﬁﬁaﬁg Sordbditdd Tt B2 hpbiRl PO NsohkeaveTage sagitdsiat $bre of t he
strength the artificial stone, the durability, the natural stone-Ilike
ext er nal °af§§8a%‘8n%’é MR §<9I YR, CBrie s 9akde Yegc PEgfryably i sAs

pr ef er abl MQl % or re.and_35 vol %or, less. 35 |n the case the resin
conponen€¥$£%€é§eéL%ﬁFg?ﬁglarFﬁfﬁePglklggﬁngﬁﬁfﬁagcin%%Egh%g BRAEeYRE- | ke
s0,85. Lo Safriodusls NG, Hllde AAERT 2RSS SMdaLlie NaTE Gl 58

artificial stone. "Moreéover, excessi vel y redici kg thé F&sit "Conponent ,

X : . | .
even thowghddndt, anNsi€A$Bukh &%:@{ﬂé‘, c?ngg%[ %Eﬁ% Qi—ng‘j%%é'ePi )}Q.e

product close to the natural color, e pro econes nerabl e so as

not to Imhewsabhergdhecnpniists MWD aPpRPEILY e G MY shE PR alned as
well. As to the resin conponent, according to the present 1nvention, an

artifici ahesabovehaentd onfed degiregdtexeel kRAt tAEP- 844 Poh A PSS EPELENCe can
be realized with various kinds of resins. For the artificial stones for

the appl itéet ionsgredei regdregathavectde thamdndispased herweal Dengrasé st ance,
t he chem ca
space between the particles for contributing to obtainment of
the natures of the artificial stone to be obtained, such as the
hardness, theflexibility and the surfacenon- slippingproperty.
The volume ratioc of the inorganic aggregate and the filler is
in general, preferably: inorganic aggregate/filler material =
0.5 to 5. Furthermore, it is preferably in a range of 1 to 4.
Moreover, as a part of the components of the filler, for
tone adjustment, a component such as a manganese dioxide, a
titanium dioxide, a zirconium silicate and an iron oxide can
be included, for providing a function of the nocturnal property
or the fluorescent property, a color accumulating material such
as a strontium aluminates or an inorganic fluorescent material
of various kinds of oxides can be included, and for providing
a flame retardant property, a component such as an antimony
trioxide, a boron compound and a bromine component can be added.
Moreover, an inorganicantibacterial agent canbe included

aswell. Forexample, anantibacterial non-slippingartificial

stone is useful for the floor, the wall, the handrail, or the
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resi stance, the hardness, the wear resistance, the transparency, the tone
depth, or the like, a nethacrylic resin, in particular, an MVA (nethyl

nmet hacryl ate) can be used preferably as the nmain conponent. Moreover, as
to the artificial stone main conposition of the above -nentioned inorganic
aggregate and the inorganic filler material, and the resin, a high
hardness soft conposite material already proposed by the present inventors
can be uskdk9LttHee bashroompptig tadtlieti cdmlthet bivee . THat b1 nsafusl i ppi ng
artificial stone having the surface hardness of 400 or nore in the Vickers
har dness {9 $he pedivalahpsthbufbenustht faad arocessapabirsoithaybng t he
bendi ng process _ wi thout breakage in the case of a 3 to 15 mmthi ckness

pl at e nacf’ér'?e'h? b¥X®R 25 nmor nore can be provi ded. This can be provided

w th the inorganic conmponent inclyding 36 the inorganic aggregate by 50

vol % or nore wi %tl?%éggEﬁaPécﬁPetlLi@ﬂtiger%‘t%& a%ﬁ’atﬁhgoér%ﬁﬂﬂftl%oﬁbbﬁéﬁt such

as the rasj y s ., than 50 vol %. Then,.the main conpopent of the organic
conponen?a%eaér} b%fr%c RARESr yTRRET I\}B?‘%egpje%‘?]f'??:%” y‘f‘aggﬁhﬂl%n‘éﬂn nBei fi ed
MVA r esi 2N S@ntPé)&yrret hyl met hacrylate (PMVA) , and one or nore kinds of a
met hyl nethacrylate (MVA) nononmer, a 2-ethyl hexynethacryl ate nononer, a

2-ethyl hexyl ad vhalidTONRE néhe Asfldtbohant yl Jgihagiylate Jrpngprer. a

butyl methacrylate nononer and a cycl ohexyl et hacryrl at'e monomne %%n be

present eca m@%ﬁ@%@-;ﬂ@%ﬁ@ﬁh@sé&ﬁﬁ%&b&s non-sl i ppi ng performance

of the artificial stone in the case of e various kinds of the resins. 37
TABLE 11 For example, an acrylic resin, a methacrylic resin, an

unsaturated polyester resin, or the like can be presented. 1In
particular, a methacrylic resin, an epoxy resin, a mixture
thereof,oracopolymerrainthereof,orthelikecanbepresented
preferably.

To these resins, for adjustment of the tone, an azo based
or phthalocyanine based organic pigment or dye may be included.

Moreover, a light stabilizing agent, an organic flame
retardant agent, or the like may be included.

The resin component contributes to containing the
inorganic aggregateandthe fillermaterial of thenatural stone,
or the like as the component for forming the skeleton of the
artificial stone so as to bond the entirety so that it provides
the function of providing the elasticity or the tensile strength
to the product at the time of completing the artificial stone.

As to the resin component, the volume percentage can be
provided to about 70%, however, in consideration of the strength
as the artificial stone, the durability, the natural stone-1like
external appearance and the color, or the like, practically it

is preferably 25 vol% or more and 35 vol% or less.
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In the case the resin component is toomuch, the artificial
stone product becomes plastic-like so as to be a product having
only appearance and the name of the artificial stone. Moreover,
by excessively reducing the resin component, even though it may
increase the external appearance property of the product close
to the natural color, the product becomes vulnerable so as not
to be usable. The non-slipping property can hardly be obtained
as well.

As to the resin component, according to the present
invention, an artificial stone having the desired excellent
non-slipping performance can be realized with various kinds of
resins. For theartificial stones for theapplications required
to have the hardness and the weather resistance, the chemical
resistance,thehardness,thewearresistance,thetransparency,
the tone depth, or the like, a methacrylic resin, in particular,
an MMA (methyl methacrylate) can be used preferably as the main
component.

Moreover, as to the artificial stone main composition of
the above-mentioned inorganic aggregate and the inorganic filler
material, and the resin, a high hardness soft composite material
already proposed by the present inventors can be used as the
non-slipping artificial stone.

That is, anon-slippingartificial stonehaving the surface
hardness of 400 or more in the Vickers hardness (JIS Z 2244)
and the radius of curvature capable of having the bending process
without breakage in the case of a 3 to 15 mm thickness plate
material of R 25 mm or more can be provided.

Thiscanbeprovidedwiththe inorganic component including

36
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the inorganic aggregate by 50 vol% or more with respect to the
entirety, and the organic component such as the resin by less
than 50 vol%. Then, the main component of the organic component
can be a methacrylate. More specifically, a hardened modified
MMA resin of a polymethyl methacrylate (PMMA), and one or more
kinds of a methyl methacrylate (MMA) monomer, a 2-ethyl
hexymethacrylate monomer, a 2-ethyl hexyl acrylate monomer, a
2-ethyl pentyl methacrylate monomer, a butyl methacrylate
monomer and a cyclohexyl methacrylate monémer can be presented
as an example.

The table 11 shows the non-slipping performance of the

artificial stone in the case of the various kinds of the resins.
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as.the main component with a 0. 8 nm surface recessed groove average depth
is showmn. In the case of the nodified MVA resin, although the level is

| owered with respect to the case of the MMA resin, it is learned that a
good non- slipping perfornmance can be obtained. Furthernore, in this case,
an artificial stone plate having a high hardness and a flexibility
reflecting the hardness of the inorganic aggregate can be obtai ned.
According to tHe giddemn dameontthen nare Iigdingpdtfornamregant amggr egat e
and the resin is defined by the volune % instead of the weight %for the
reason baddd fdifiiHes kppaiusdde a ahat tetw@ widtaial2 fonmagatrieg ademax shuyg t he
artificial stone and the surface thereof is an inportant factor according
to the mMEFSEISYHSHFear ERFLEAaRgsEBneel iRt dhe agoaegstties 35 wol% of

three-dinensional soljd is a desired non-slipping perfornmance, and the
i ndi spensaiil £¢f 4Bt &ndagzt‘%l"aPFitffiecFéﬂlgfd??ete’éﬁgﬂf ReUFAPLEeDYdrexRkdg ol une

percentage.. .. course it can b represented by the volune ratio by the
speci f i c%%r%r\l/? %‘ﬁlnggﬁ\?gflﬁnﬁ:ﬂ"flﬁbﬁ@vgﬁm ?‘Erfic%%FC§§§éﬂt§ir§]°V§3&‘{?@age

definiti fos i ti Furt her , to.th | ti f
the. compearitoh® dP e am Y Ehae"SF SRE haaeor ARG 5 BAE. rfERPIHDi ng
artificlahe $608% oL {JIRALIANY LOUEDLE QD chie TRV DE: GBS figX1 g, 8, part or

the entirety of the above-nentioned Tnorgani ¢ aggregate as a Hapar ent

particleivdd DebbPBeBdHaitcd §088 nf?ms-@qlilppli'ﬁ'g)péf‘@éﬂ?&nggcﬁﬂ\ﬁg%ﬂrﬁgd an

i norgani ¢ substance or an organi ¢ subStance. Such an operation of covering
the transparterirndi¥,0an EnhagIEL£ga] ek AT e faal 2enY pea¥er hagi Ay
hardening a resin on the surface of the transparent particle, covering
w th an higdr panidoessbstdrcélenibiadty nafbecgingsché h@lraze fobracpottery,
a material accunulating type fine particle, and an inorganic

inorganic aggregate can be obtained.

According to the present invention, the ratio of the
inorganic aggregate and the resin is defined by the volume %
instead of the weight % for the reason based on the knowledge
that the actual form ratio comprising the artificial stone and
the surface thereof is an important factor according to the
non-slipping artificial stone. The characteristic as a
three-dimensional solid is a desired non-slipping performance,
and the indispensable factor as the artificial stone
configuration is the volume percentage. Of course it can be
represented by the volume ratio by the specific gravity
conversion, however, it is not essential as the definition of
the present invention.

Furthermore, as to the explanation of the composition of
the artificial stone, according to the non-slipping artificial
stone of the present invention, it may be one having a part or
the entirety of the above-mentioned inorganic aggregate as a

transparent particle, with the particle or a small lump thereof
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anti bacterial material by baking, or the like. In either case, the surf
ace of the transparent particles can be covered by several pmto several
tens pm for exanple 5 to 50 pmnore preferably about 20 to 30 pm Further
specifically, the inorganic covering can be provided by for exanple using
an acrylic based resin, an unsaturated polyester based resin conposition,
heating to about 150 to3000C, or directing a light for covering and

har deni ngFovdred ol th conposirgami cosublse apakt bel ansor§asec StibbyadsenNg a
wat er glass, a glaze, a lum nous material fine particle, or the Iike, and
baki ng at a hi guateapernenatcioh aboavedNing ache, t1806GarBytpinurdangct he
covering layer containing a coloring material, such as a pignent and a
dye, a ufiFfreIdR @it hetheal Hepd Pyarsdverd ngl asdimsdenimg (ze rpisdni ded. | t
is effective to coat a glaze for coloring a pottery, or the like onto a
particl e Gt SYhafalCk rh pPeraniPa TR yam et 1 akeyr egaverihakvightae sane so
as to have a arliclgaof a desired color, and use the sane. According to

the met hddOTRRAN UnPYLE 2RERISHIT 88I1DY2ERR P G0 ideFnEer & BotEerEct i on
range ca wi.dened. By .usi.ng the sane one as pul verized guartz based
nat ur al QE?%&@H%? é%&&§§%§?%ﬁ$itﬁ€FggﬁP8 BaﬁFéﬁiﬁe,aﬂFtﬂ“a?ﬁ?é%%“é%ated
and bake I s . Kk .red color, there s ng.concern 40 in
terns Of%[ téelrl-)céo or‘cl?‘ZlS?“g Sgtllg\lliﬁf{/b lélgr'e%]ﬁ&gfc%ﬁ ol o#n(?&r’fheﬁec?%ﬁr oduced

coMP ot o\ ALY o PE B B by AL LRSI p DULBLBA 0L 0251 eSS

and the tone. The covering dramatica roves I Ni

artifici aim $loBRvREa1€88he Wh! NesLSNEGIpIO o RS 8B ihenSEE U&I.é%fgrabf rther

inportantly, since the above-nentioned transparent natural one, or the

like is wedt 20 d1®0 G egat CheWiddedite BRAYL tHBNHRYRMRAEG EPYELI NT 'S
provi ded on the surf ace

can be provided by for example using an acrylic based resin,

an unsaturated polyester based resin composition, heating to

aboutlSOto300°C,ordirectingalightforcoveringandhardening

the resin composition on the particle surface, or by using a

water glass, a glaze, a luminous material fine particle, or the

like, and baking at a high temperature of about 800 to 1,100¢°C.

By providing the covering layer containing a coloring
material, such as a pigment and a dye, a unique tone with the
depth and the glossiness can be provided.

It is effective to coat a glaze for coloring a pottery,
or the like onto a particle of a natural transparent inorganic
aggregate, baking the same so as to have a particle of a desired
color, and use the same. According to the method, not only a
certain color can be provided but also selection range can be
widened.

By using the same one as pulverized quartz based natural

stone to be used as an inorganic aggregate, with a glaze coated

and baked, in the case of a black or red color, there is no concern
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thereof, the covering layer is partially broken in the case the artificial
stone surface is polished. Thereby, the partially exposed inorganic
transparent aggregate particles and the covering |ayer surf ace structure
in thevicinity thereof provides a unique effect to the light reflection.
That is, a light is incident on the transparent aggregate, reflected by
the covering layer in the vicinity thereof, and reflected by passing

t hrough afaternsef chasgpranreaggdegstioitySuchhe temiuduaeahenilssi @am and
reflection phenonenon is essentially different fromthe reflection only on
the surf&CeTeBFofneedorr®nt ¢baby nat onlyl ah teome ofatliei copoovitesle uni que
deep feeg‘}ng to the artificial stone of the present invention. In the case
such a c&Wr PA§A &i& FLOSFHEAE S and |ther &t material having a noctur nal
and |ight em’t%’hng Erogerty, or the _like, the Iight en ssi on can provides
a hi gher |uni ndR€eC8KEr 1PAedpaPatitahiy. 1MPEPEREpERe M Bipt by Wi ng t he
above- me%t itcir%(g_d. ovgri n Iager can, l}g gr ovided by the ratio of in general
10 to 180 “vord Ritt h-77e8 fECt °F8 LerE Hot 3PPERb R ¢ oitd rerntr gt ere -
aggregate to be.ingluded. 41 _The invention,of the present application

provi des a nogyglglﬁsgi (rilg‘pgrrtjtﬁf]itg?’al 51165 S aé’)?é’t‘ﬁ)’l“}?%qnﬁ

above MoRieRapls A alLELAL RLAC oML 1 1Re S (868 UOKLISEA g, e water

jet process by cutting or di I'ng in a predetermne

thi cknesgd c@rend ABOVE - fdhth BAe@hatavd &l 881 2 1 87 R AH oA e #gnd ng the

artificial stone conposition containing the inorganic aggregate and the
resin intaexeed, ngheWdlre MHLYGr B ry&&-@am% BeoReh! {4 ¢rdl cgka@ng, &rovi ded
an

with the polish process such as a water polis da mrror surface polish
provi dedabefidie itleswahersuefa@es AL pD1ddhed. Thereby, the partially
exposed inorganic transparent aggregate particles and the
covering layer surfacestructureinthevicinitythereofprovides
a unique effect to the light reflection.

That is, a 1ight is incident on the transparent aggregate,
reflected by the covering layer in the vicinity thereof, and
reflected by passing through again the transparent aggregate.
Such a light transmission and reflection phenomenon is
essentially different from the reflection only on the surface
of the conventional artificial stone, and it provides a unique
deep feeling to the artificial stone of the present invention.

In the case such a covering layer is made of a fluorescent
material having a nocturnal and light emitting property, or the
like, the light emission can provides a higher luminance and
the persistence.

A transparent aggregate having the above-mentioned
covering layer can be provided by the ratio of in general 10
to 100 vol% with respect to the total amount of the inorganic

aggregate to be included.
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be provided as well. The placing and hardeni ng operation can be executed as
the nold injecting shaping, the conpression shaping, the continuous belt
shaping, or the like. For exanple, as to the conpression shaping, the
conpression shaping can be carried out by introducing a material including
t he i norganic aggregate and the filler material, and the resin conponent
prelimnarily by the anmounts necessary for the conposition after

conpl eti ng t he Tégaginygnitd oa lofwdher eosisentg appdlitadsicn hhordvzatdsala nol d
frame, placing an upper nold, and pressuring the sane by for exanple a 5
to 100 kgOPcTR WNRIMERr tbf 2a53} etong fareeximepl agsdperahdver méntionddat ed to
about a 80 .tg 180C tenperature for about 5 mnutes to several hours at
the tinme 3f-Iddiprds SEGRE - VBt B dYe suxfake poaYpidedivitls iy wateniiet
heating, it is also stsible to inprove the flow ability of the

above- nef5SGTEF Pt EMCE OFth?ﬁ)ggnBylﬁbﬁl yipEedpkevpbiadi ¢hare X he nol d

stone acctraknsisy” ALK cutiona G T 1dknd 1 e AR athd Andl at o
| i ke sha ; Nl t..Jt be a .projection-|like shape, or a
shape ha&%ﬁﬁlﬁj%g ilé?ntlg\l%gl ssutlr qce c?méjrosvj‘l‘%uo ISP Htd peopl e,

or It b dhishang Mt A BALGLIIAPNGE LA Lo ther eto,

vari ous kinds of shaped can be consi ewpoi'nt of the

di saster prevembredvelr! iaSnBeedh83Pihg B ilFNAL SidNGR | um nous materia
for guiding a dark field of viewas an artificial stone conponent can

provi de ProguidlingithgBheSp6Dish GOreEESSi ks hapiangatehgd1isnpiQyifdes the
mass production effect as a shaping nethod for a relatively sinple shape
such as aifdrair phafeceqyiaidh prorededrbefdré The water jet process can
be provided as well.
The placing and hardening operation can be executed as
the mold injecting shaping, the compression shaping, the
continuous belt shaping, or the like.
For example, as tothe compressionshaping, the compression
shaping can be carried out by introducing a material including
the inorganic aggregate and the filler material, and the resin
component preliminarily by the amounts necessary for the
composition after completing the shaping to a lower receiving
mold as a horizontal mold frame, placing an upper mold, and
pressuring the same by for example a 5 to 100 kgf/cm? surface
pressure. 1In the shaping operation, it is heated to about a
80 to 180°C temperature for about 5 minutes to several hours
at the time of compression.
Moreover, in the compression shaping while heating, it
is also possible to improve the flow ability of the
above-mentioned material in the mold by applying the vibration

to the mold frame together with pressuring.
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excellent in terns of the economy owwng to little material |oss. Then,
according to the present invention, it is possible to provide the process
on the conpact surface after shaping for providing the desired
non-slipping performance to the exposed resin surface. As a nethod
therefore, for exanple, a selective elimnation nethod for a resin can be
adopted. As the nethod, for exanple, it is effective to jetting

hi gh- pressure Wit epursettte sonf-adeéppihgt aettbipaal safdres akebedinggrdormthe
shaping mold f or applying the base surface process. It is the

above- neriti®RE@sRateinyentipr deeset Jimi teed thone fifatt peawat-@rikie €hapeocess,
the various conditions such as the water pressure, the jetting nozzle

si ze, an®% k&€ arstadcerpdudten Thanatate iaaprsflﬁtaéenahdkehehapzzgmrj ﬁt ting
opening are selected for forming a predeterm ned surface groove epth on
tE\e su?f &c STARS IRAHRSD i P AF 1 IRA QU flehe s tRre stas whebahky surface
strength of(;he material_as the processing subject. It is not limted, but

for exanpi® la?"xﬁé’teéjrp?ﬁ%%‘%yf’éq&fm%ﬁbﬁﬁi’e APPROVitBe@Rafe d1i thprenee be used
system t g ORI PAPR GIETTP v gn: Bredtipts QR PbRPaREamporrt tirardy

br ocess. roughtag e at e IR b, e R e e idne b g the.
non-sl i pRidad1 JYORY k¥ !E(ﬂatthﬁs.dw.ﬁﬁpaf fﬁ}nﬁ.ﬂgugaﬂapgrg%\ggfgfﬂ%uf%%ﬁ%%% g]?r te1he

what shoul d be stressed in the présent invention Is
artifici dari eneliso Nl NRde aﬁ‘pag‘d@f@ﬁihliesﬂ‘@ﬁ@\';c\égtdgf;neq{toegﬁsprg\pfde

artificial stone surface cutting anount by the
a guiding sign. Such a compression shaping method is provides
the mass production effect as a shaping method for a relatively
simple shape such as a flat plate compact, moreover, it is
excellent in terms of the economy owing to 1ittle material loss.

Then, according to the present invention, it is possible
to provide the process on the compact surface after shaping for
providing the desired non-slipping performance to the exposed
resin surface.

Asamethod therefore, forexample, aselectiveelimination
method for a resin can be adopted. As the method, for example,
it is effective to jetting high-pressure water to the surface
of the compact after releasing form the shaping mold for applying
the base surface process. It is the above-mentioned water jet
process.

At the time of thewater jet process, thevarious conditions
such as the water pressure, the jetting nozzle size, and the
distance between the material surface and the nozzle jetting
opening are selected for forming a predetermined surface groove

depth on the surface evenly according to the surface hardness
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j et process depends on the kind of the inorganic aggregate and the resin,
the conposition ratio thereof, the shaping condition, or the |ike, and
thus it can be determned optionally with these points taken into
consideration. Fromthe viewpoint that the surface recessed groove depth
in general is 0.02 to 1.0 mm it is about 10 CM3/M2 or nore. For exanpl e,
in the case of an artificial stone using quartz as the inorganic aggregate
and the awlhthesiurface siroeng thhohahe ma e r IHl amtierdmoee s Laessaedjgeoove
depth average, it is about 30 to 38 CM3/ , and in order to have a 0.2 mm
aver age depti nat limisedt BOttHop2exNBI M. Comarereisisliranoét ehonyg net hod
using an organic solvent, according to the water jet nethod, the waste
liquid ca]rpq(;;é'-o br 888skel/ @nsicpp. befusediigegensradefied a inbzizd eahgbghbssi bl e
to process_the 44 surface part with an organic solvent for partially

el i mi nat iMg 2RHEE r2sth TOi¥Bnent by softening or nelting. The organic
solvent in thi $pcase cigagatﬁ% ected corresponding to the resin conponent

to be used. For H&MHF BERreR EReR§af Sttt i Righ-RReEBRYRene

chl ori de, hyl epe_chl.oride and.a.chl.orof or a carboxylic acid such as
an acet i cwagtn %%%%sg narglh%}}l%rc]e‘f gtlg‘,l%fr‘?d aI’BEf‘ P dHHRIR Ehgreotncagy er
conpound %@q@&gte@n acetone, a tetrahydrofuran, a DV, a DMSO, or the

| i ke can be presented. Soaking the conpact in the organic solvent, or

spraying or dr;g;ggmr;41%d)r,gpé1ivpa§éq_l VAN oAl &l @%41%% tsét]arel? spftened or

nmelted resin conponent Tfromthe surface part can for ace
ruggednesseaizddi&sd @idt GATRSRE R cWialh s%oh@%gaﬁ.ﬂgeﬁﬁecﬁgnb%hfﬁf:?ﬁgd of f
e Tike.

fromthe surface part by a wire brush, a cutting neans, or
property and the deep feeling can be produced. Furthermore,
what should be stressed in the present invention is that the
color of the artificial stone is not made opaque by the water
jet process.

The artificial stone surface cutting amount by the water
jet process depends on the kind of the inorganic aggregate and
the resin, the compositionratio thereof, the shaping condition,
or the like, and thus it can be determined optionally with these
points taken into consideration. From the viewpoint that the
surface recessed groove depth in general is 0.02 to 1.0 mm, it
is about 10 cm?’/m? or more. For example, in the case of an
artificial stone using quartz as the indrganic aggregate and
the MMA resin, in order to have a 0.05 mm surface recessed groove
depth average, it is about 30 to 38 cm®/, and in order to have
a 0.2 mm average depth, it is about 80 to 92 cm®/m?.

Compared with an etching method using an organic solvent,
according to the water jet method, the waste liquid can be

processed easily.

Of course, as needed, it is also possible to process the
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By polishing the surface before roughing and applying the base surface
process by the above-nentioned vari ous neans, the inorganic'aggregate
particles my be exposed to the product surface part as the cross-
section. Thereby, the surface feeling wth the unique depth and

gl ossiness, and shine can be realized. This is derived fromthe |ight

uni que refl ection phenonenon. As to the roughing after polishing, in the
present sunfave partivits gractriganliarsylethectdwpatreiaieguébinbgacang by
water jetting. In the roughing after polishing, the resin is peel edoff as
a fine clihpiressinscanranane orsoftepimagarneItnal stone of the present
invention can be produced effectively. The nmeans for the surface polish is
not particul ar (fpamgaRieEc IR tusithg i ¢ owise ueen dee sereqrirdig stone, a
polishing cloth, and a polishing belt, or using a polishing agent such as
a buf fi nG PHAIRIHY G ER Chame BT AFRRR YN EeURe usas caFpy example, As the

l'i shi i al, ' d, b bonate, _a corundum an al um na,
or & 21 1 Goll SRR S IOUIR SHF R S0k | i 7y RHHBREne ORI o Bbte L
dolom te, | um .Gh i i de, i oxide, or the like mainly
provi di S AT CERCR CoePPOA CRIPTEROT ke CATPBEYLEs Al PERM 5. Al Lol

| yi . L.shi t he surface rt_can b 0 ed. There are
o nt s £ S Thay RiapRRaRlee npr bR LRt tE vy anPUSl Bkarpre, o2s shown

in Fig Tnasad icfafgo%lds@@%e%@ anpsegics;ﬁg, f’ﬁe‘f% LLgQUt cfLOM an

artificial stone (7 aped after executin ove-nenyloneﬁ’s%aping
as placi mymnG, diedlenino s TR |alehaliovssetied. Part having a plate

t hi ckness thinner than the plate thickness at the tinme of shaping, and

Soaking the compact in the organic solvent, or spraying
or dropping the organic solvent, and eliminating the softened
or melted resin component from the surface part can form the
surface ruggedness.

Or the resin component with a low hardness can be scraped
off from the surface part by a wire brush, a cutting means, or
the like.

By polishing the surface before roughing and applying the
base surface process by the above-mentioned various means, the
inorganic ‘aggregate particles may be exposed to the product
surfacepartas the cross-section, Thereby, the surface feeling
with the unique depth and glossiness, and shine can be realized.
This is derived from the light unique reflection phenomenon.

As to the roughing after polishing, in the present
invention, it is particularly effective to execute the same by
water jetting. 1In the roughing after polishing, the resin is
peeledoff asafinecutpiecesothat thenon-slippingartificial
stone of the present invention can be produced effectively.

The means for the surface polish is not particularly
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applying the process on the surface of the cut out artificial stone (72)
is also included in the non-slipping artificial stones of the present

i nvention. Moreover, although it is natural, as shown in Fig. 7, needless
to say, an artificial stone (75) provided by cutting out into a thin

pl ate-1i ke shape an artificial stone (74) with the non-slipping process
applied on the artificial stone (71) surface after shaping is also

i ncl uded 1ARitHe ndRd4§igH Agtoat t4udheiasl a Qwimebingf sttheepr @ weriti shmivent i on.
Then, according to the present invention, a non-slipping 46 structure with
t he non- SLPSPI ngR&r i PPeighisgoRel FanPRat®tngsa Ravel shirfgicegemt enicl, and a
non- sl i p%iﬁng slb{!;f.mture with the non-slipping artificial stone provided as
apart of 2fhd RUFFIRE PoIs BinG 28BS drld g Ubb ingecPaRPHAL] oan STaRY ur e,

t hose hayi.n he non-slipping artificial stone of the present invention as

the surf&c8%rterial and a resin plate, a netalplate, a stone material, a

ceram c pl ate, t..phate, or the.like provided integrall on the rear
surf ace thereég %@gga&lnlgs}lalr?gaﬁﬁégf\]l&l’o? drﬁ?d'}?é"fﬂcj'calll"?/ro’gfa& 2fi€bond or
a fitting beRdnglh the LiiK&: Gan ge pr. d. ar. ane provigded by injection
nol di ng of an innorg’]an:icalﬁ&tl(?%i'aloqsgcﬁﬁgcg%tél%ﬁoﬂaéP é’or?c%roé'tl A HSypsum a

resin, Opo1tBaibigker plLer Phachpe: anlaBIEACRENG A1k d S el NArAeH No

state the non-slipping artificial stone of € préserit “inven i'Oh so as

to be i nbegaat efce Hiem BRIl BYe @Eﬁ%ini'ég.rﬁ);ﬂ)f@vi@ilgé’EﬁH'ﬂuzﬁJia.s'th%.’nga et al
plate, a glass, or the like at a predetermned position, and placi'ng and

har deni ngffflee tnoprslthepiligearchanf bei alsedsiopre oafaitie present invention, and
one provided by injecting the artificial stone of the present invention,

and pl acing i nAfthe amplyheg denddaspal shheg pofhd stirfaceapgypSédm Hat e, a

nmet al
roughed.

There are points to pay attention to in the present
invention.

For example, as shown in Fig. 7, an artificial stone (73)
provided by cutting out from an artificial stone (71) shaped
after executing the above-mentioned shaping as placing and
hardening as mentioned above, by a part having a plate thickness
thinner than the plate thickness at the time of shaping, and
applying the process on the surface of the cut out artificial
stone (72) isalsoincludedin thenon-slippingartificial stones
of the present invention.

Moreover, although it is natural, as shown in Fig. 7,
needless to say, an artificial stone (75) provided by cutting
out into a thin plate-like shape an artificial stone (74) with
the non-slipping process applied on the artificial stone (71)
surface after shaping is also included in the non-slipping
artificial stones of the present invention.

Then, according to the present invention, a non-slipping
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plate, a glass, or the |like on the rear surf ace by a predeterm ned _
setting for conpression hardening can be presented as exanpl es. According
to the lam nation structure, the non-slipping artificial stone (81) of the
present invention nmay be not only the entire area |am nation type with the
other kind material (82) for exanple as shown in Fig. 8 (A , but also
various kinds such as a duckboard-like partial area | am nation type as
shown i §tEug.tug(eByithnthemomishipping tehovi fdital lsaipee taminbued. a7
Moreover, as apart of the surface, the configuration can be considered

opt i onal [5pe Sy age @ oA ng a@chen -t ol impineg t9 fiwd lr e twith dilsposed
via a joint, and one having a non-slipping artificial stone (91) enbedded
only in BFastligPinharsiépsiadrstone prryidedspdwnPart Rfythe surfacét er,
the production enmbodi nents of the non-slipping artificial stone of the
present e 'S(S’n%cl"iquéi'expl ained. O course the present invention is

t limted by_the follow n enbodi nents. Exanples _<Exanple 1> Wth
gaartlzmha\?i ngyﬁ‘szig ?#\e %ﬂqmlé’&glséﬁéﬂtcé:uﬁfr' ithose ¥ nghdhe 0.5 mm

Fest nas RS S as AT H e AR AT RS AR 8 38 Tiho PR oAt BT TR, &
N ) 0 '
P e o o T e L P R R
aggr egat @58 24m ¥t ¥1Ra ,nd 4 et g‘late, or the like provided integrally
on the rear surface thereof by using an adhesive, or mechanically
by a metal bond or a fitting bond, or the like, can be presented.
Or one provided by injection molding of an inorganic
material such as a mortar concrete and a gypsum, a resin, or
the like after placing and hardening or in a semi hardening state
of the non-slipping artificial stone of the present invention
so as to be integrated, one provided by placing a tile, a gypsum
plate, a metal plate, a glass, or the like at a predetermined
position, and placing and hardening the non-slipping artificial
stone of the present invention, and one provided by injecting
the artificial stone of the present invention, and placing in
the semi hardened state thereof a tile, a gypsum plate, a metal
pPlate, aglass, or the like on the rear surface by a predetermined
setting for compression hardening can be presented as examples.
According to the lamination structure, the non-slipping
artificial stone (81) of the present invention may be not only
the entire area lamination type with the other kind material
(82) for example as shown in Fig. 8(A), but also various kinds
such as a duckboard-like partial area lamination type as shown

in Fig. 8(B), and one with a further multi layer structure.
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Al um num hydr oxi de25. 76 wt % For the conposition, a slight anmount of a
silane coupling agent and a hardening agent were added. A m xture of the
aggregate or the like as an MMA resin syrup was introduced in the nold
frame so as to be conpression 48 shaped into a 10 nmthickness plate
material. After releasing the nold, a roughing process was executed by
jetting water j et by a 1, 500kg/cnR water pressure to the surface thereof
by a nozzle fr¥er&cd®rmadispanteef Ther evyfagn, d&the tooifaburstdne tavi ng a
0.2 mm surface recessed groove average depth was obtai ned. The bendi ng

st rengt h 26 ot idargd Qrfiionadiey wesiFoANWR hatinhaa dresss Waspng  Mbhs

har dness of .t Ele _agigregate quartz, and the water absorption was 0.
Mor eover 2% i (R HAPRRE R 3 v i taciand rais hankrg al kal i ne

resi stance test. of. soaking.n 3% aqu ol ution of a hydrochloric acid
for 8 hot"& ™% r‘?‘t?psld’aﬁdaﬁﬁli%r’fcéa%S%tﬁﬁgeggg?sﬂT‘s%‘?‘i&%‘?\dd:fn]é’ SEdPURRRY P bxi de

for 8 houykrs. t an-.sl.i ppi n erfor ce of the artificial stone
was excel he%nts-@ge s’ho% Egleelnolvﬁkel[.l,.‘-’lSS.Q:' .wn( feh' 5" %h es) Wet surface 0.874

al f 0 , ) e fe . 1.470,. S f
D 255 CExanpl SeA e e pRoah 8318y dilldg tiin A 6L AR o ) 1PRERS Changed
to the faldtQwing:a1Qeide a339ktdabeadel? YRVEAPP0R7WwM Vpe explained.

Of course the present invention is not limited by the following

embodiments.

Examples
<Example 1>

With quartz having a 2.5 mm maximum aggregate particle
size and a 0.5 mm average aggregate particle size used as the
inorganic aggregate, an MMA resin as the resin and an aluminum

hydroxide as the filler material, a composition was prepared

so as to be:

Quartz aggregate 47 .28 vol%
Resin 29.47 vol%
Aluminum hydroxide 22.51 vol%.

The weight ratio thereof was:

Quartz aggregate 59.24 wt%
Resin 14.63 wt%
Aluminum hydroxide 25.76 wt%.

For the composition, a slight amount of a silane coupling agent
and a hardening agent were added.
A mixture of the aggregate or the like as an MMA resin

syrup was introduced in the mold frame so as to be compression
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Resi n23.51 vol t (11. 11 wt% Al um num hydr oxi del7.96 volt(19.55 wt% The
non-sli ppi ng performance of the artificial stone 49 having a 0.2 nmm surface
recessed groove average depth was excellent as shown below C S R
(rmen's shoes) Wet surface 0.851 Oy surface 0.618 C. S. R B. (bare
feet) Wet surface 1.478 Soap surface 1.202 Industrial Applicability As
heretof ore expl ained in detail, according to the invention of the present
appl i cat PGAPES 1B @ Ll tdricknassh@latfe madadiadnt feel i ng and tone,
good surface hardness and wear ~ resjstance, and the excellent non-slipping
property in thBftea Foteasing tBednel hg SFPRENABIRTAIRES WAE wfecutiad ng

th , the ik i ded., Fyrth , -sl i ppi
a1 110 BY ST U E RGE0 SHY RG-SO RGHCBY "GRRRR B L CRAPE LT HEr ocess

can be prqui .Jhe non-slippi artificial stogne is useful for the
interi orIot ecf%?%%’faél §&t r%%‘%ﬁ)ag%t%rppéts,taﬁcﬁi'tc RereRy. gpantificighe

exterior jfl.aar ol,si de, n or_the like a_ba tub, the
ot her apgltioggt ?%ﬂgs'?&tﬁ?lg ?e Zsrus 5% %%g?%gedi I AV ﬁa§§cﬂeggﬁa¥f‘?5
under gr oypd s3I Ng nal | passage, a step, and a railway platform and

furthermore, a wet floor surface and a floor surface with an oil conponent
easi |y scatter edeidendadd guirehg_@ﬁsopthwﬂinﬂiﬁéfgéongrffé %@FN/Q{)@N S,
[ a

factories, or the |like with existence of water or an oi nevit y. 50
the hardness was a 7 Mohs hardness of the aggregate quartz, and
the water absorption was 0.

Moreover, abnormality was not observed in an acid
resistance, alkaline resistance test of soaking in a 3% aqueous
solution of a hydrochloric acid for 8 hours, and soaking in a
3% aqueous solution of a sodium hydroxide for 8 hours.

Then, thenon-slippingperformanceof theartificial stone
was excellent as shown below.

C. S. R. (men’'s shoes)

Wet surface 0.874

0ily surface . 0.633
C. S. R. B. (bare feet)

Wet surface 1.470

Soap surface 1.225
<Example 2>

In the example 1, only the composition ratio was changed

to the following:

Quartz aggregate 59.95 vol% (69.07 wt%)
Resin 23.51 vol% (11.11 wt%)
Aluminum hydroxide 17.96 vol% (19.55 wt%)

The non-slipping performance of the artificial stone
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CLAIMS 1. Anon -slipping artificial stone containing an inorganic aggregate
and a resin, having a rugged surface with the inorganic aggregate exposed,
wherein the average depth of the surface recessed groove part is in a
range of 0.02 mmor nore and 1.0 mmor |ess, and the vol une percentage of
the inorganic aggregate is 25%or nore and 75% or less. 2. The
non-slipging artificial stone according to claim 1, wherein the average
dept h of DEBNENGuRf Ac@ FMEL SITEQRCGr GEFEFRG JLHOPVR GV AR AR affb 0. 8 mMm or
| ess. 3. The_non-slipping artificial stone according to claim 1 or 2,
wher ei n EXESFdRITe 35e SEOHFaPE1OM t he i norgani ¢ aggregate is 35% or nore
and 65% qr | ess. 4. The non-slipping artificial stone according to any one
of clains 150 ,<ﬁﬁ@r§iﬁ%9ﬁ )i nor gani ¢ aggregate exposed on the surface
has a sharp copner ﬁa%t. 5. The non-sli ppi ng artiéig%gl stone according to
claim 4, wherérn £hé"?&8i us of curvature of the %o r part is 1 mm or
less. 6. The ngp ﬁlgggkggeartificial st one accordbngléo any one of clains
1to 5 wherein % e maximum particle size of the Fhorganic aggregate is
1/2 or |essgof gt hg pl@lgd Hethiess at the tinme of placing and hardening.
7. The non-slipping artificial stone according to claim 6, wherein the
maxi mum parti cygrSkgeraket he i norgani c aggregate 1ig7§.15 mmor nore and 10
nmor |ess. 8. The non-slipping artificial stone according to any one 51 of
clains 1 to 6, sehpr euprkhe hardness of the inorgapnigoaggregate is 5 or
nore in the Mohs hardness. 9. The non-slipping artificial stone according
to any one

Industrial Applicability

As heretofore explained in detail, according to the
invention of the present application, anartificial stone having
the excellent feeling and tone, good surface hardness and wear
resistance, and the excellent non-slipping property in the
surface of preventing slipping at the time of walking thereon,
or the like can be provided. Furthermore, a non-slipping
artificial stone without having the color opaque by the water
jet process can be provided.

The non-slipping artificial stone is useful for the
interior floors of a bathroom, a toilet, a kitchen, or the like,
the exterior floors of a poolside, an entrance, or the like,
a bath tub, the other applications, the members for public
institutionsuchasanundergroundshoppingmallpassage,astep,
and a railway platform, and furthermore, a wet floor surface
and a floor surface with an oil component easily scattered in
various kinds of working places, treatment plants, factories,

or the like with existence of water or an oil inevitably.
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of claimse 1 to 8 wherein the inorganic aggregate is prepared by the
particle size distribution ratio of closest packing or in the vicinity

t hereof, and placed and hardened. 10. A non-slipping artificial stone
containing an inorganic aggregate and a resin, having a rugged surface
with the inorganic aggregate exposed, wherein the slip resistance value
BPN (ASTM E303) is 60 or nore in the wet surface, and it is 20 or nore in
the oily surface. 11. The non-slippCh@IMStificial stone according to claim
10, wherein the slip resistance value BPNis 65 or nore in the wet
surface, and it is 35 or nore in the oily surface. 12. A non-slipping
artificial stone containin i norgani c aggregate and a resin, having a
rugged surfaceqwr§Honfﬁélpg6P§£ﬁ§}Qﬁﬁﬁ%b%%%n%ﬁﬁa§één1%ﬁé¥b%%°¥%@ns¢|p
resi stance vM|ﬁ or nore in the wet surface in the case

of men's AEHFTH eeagﬂ&%es’l% h?l’fénﬁo?lréllgpﬁﬁlsd'br%ﬁct‘? Vi ERdinesiBAEIAR LS di ng

n the.sli [ esi st,ance v s 0.45_  or nore

}ﬁ tﬁlealoﬁgﬂp?r L#%E:é(’::éxﬁ%ed,& no %?Jfrbp‘flh% %N?ﬁq%l‘%péi‘ o‘?% ERAt SR RFRAGE an
I nor gani G KA £ORE AR (}%Sl uﬁ?é('f%n& rAwaed S Yf age \(Ijmrtgrurela; ¢ R B

i nor gani ¢ aggr egat e expose ereln S| I p resistance

1.4 t :
|5 L OmBE dd | BRdle SUILAS I dcasase oR BRGahaRlaqdPeodbe

non- sl i ppi ng artificial stone accordi ng to clarm wher

resistances YL ncre RndB 7585 Gbr 8L&dgnore in the soap surface in the
case of bare feet. 16. A non-slipping artificial stone containing an

I norgani c aggr egatrteandnasl £bing eyt NP & 4 UGHRh & WckaeRiWgt Ro ¢D8im
i norgani ¢ aggregate exposed, wherein the surface contact
1, wherein the average depth of the surface recessed groove part
is 0.05 mm or more and 0.8 mm or less.

3. The non-slipping artificial stone according to claim
1 or 2, wherein the volume percentage of the inorganic aggregate
is 35% or more and 65% or less.

4. The non-slipping artificial stone according to any one
of claims 1 to 3, wherein the inorganic aggregate exposed on
the surface has a sharp corner part.

5. The non-slipping artificial stone according to claim
4, wherein the radius of curvature of the corner part is 1 mm
or less.

6. The non-slipping artificial stone according to any one
of claims1lto5, whereinthemaximumparticlesizeof the inorganic
aggregate is 1/2 or less of the plate thickness at the time of
placing and hardening.

7. The non-slipping artificial stone according to claim
6, wherein the maximum particle size of the inorganic aggregate

is 0.15 mm or more and 10 mm or less.

8. The non-slipping artificial stone according to any one
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angle in the case of the distilled water is in a range of 45 to 75 degrees
on average. 17. The non-slipping artificial stone according to claim 16,
wherein the average contact angle is 55 to 72 degrees. 18. The
non-slipping artificial stone according to any one of claims 1 to 17,
wherein the surface is provided with the water jet process by cutting or
dividing into a predeterm ned shape or thickness, or w thout cutting or
di vi di ngoéf@%ﬁlfbﬁ dcta§ . whreir¢br dae hardnesoffi tfh%ilalormne: mate on
containing the inorganic agg{regate and the resin in a shaping nold. 19.
The non- &5 Ppidfy Mok fifcitdie diadife &fitg to claim 18, wherein the
polish process is Igrovi ded ,before the water jet process. 20. A non .
-slipping structufe AReSiPRIRG ABhL§EFbRE fg-On BFFPEAARISERABYRR®r di ng
to anyonefof lcl.ai m[E % té3 1Z}i s | am@nated as ,the surface mterial. gl. The
non-sl i pfim§ 8eFdctuF®,® Wt st 1 & noRCEPRPGNGITAPERF Pet 8 PEERAES
accord'n%gtgh%nggggigiecéfﬁgﬁdfséfﬁgé%iéh(¥% 1%?% c gsgs aégcginéqgr
surface. 53
in the vicinity thereof, and placed and hardened.
10. A non-slipping artificial stone containing an
inorganic aggregate and a resin, having a rugged surface with
the inorganic aggregate exposed, wherein the slip resistance
value BPN (ASTM E303) is 60 or more in the wet surface, and it
is 20 or more in the oily surface.
11. The non-slipping artificial stone according to claim
10, wherein the slip resistance value BPN is 65 or more in the
wet surface, and it is 35 or more in the oily surface.
12. A non-slipping artificial stone containing an
inorganic aggregate and a resin, having a rugged surface with
the inorganic aggregate exposed, wherein the slip resistance
value C. S. R. is 0.8 or more in the wet surface in the case
of men’s hard sole shoes.
13. The non-slipping artificial stone according to
claim 12, wherein the slip resistance value C. S. R. is 0.45
or more in the oily surface.
14. A non-slipping artificial stone containing an
inorganic aggregate and a resin, having a rugged surface with
the inorganic aggregate exposed, wherein the slip resistance
value C. S. R. B 1s 1.4 or more in the wet surface in the case

of bare feet.

15. The non-slipping artificial stone according to claim
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14, wherein the slip resistance value €. S. R. B is 0.8 or more
in the soap surface in the case of bare feet.

16. A non-slipping artificial stone containing an
inorganic aggregate and a resin, having a rugged surface with
the inorganic aggregate exposed, wherein the surface contact
angle in the case of the distilled water is in a range of 45
to 75 degrees on average.

17. The non-slipping artificial stone according to claim
16, wherein the average contact angle is 55 to 72 degrees.

18. The non-slipping artificial stone according to any
one of claims 1 to 17, wherein the surface is provided with the
water jet process by cutting or dividing into a predetermined
shape or thickness, or without cutting or dividing after placing
and hardening the artificial stone composition containing the
inorganic aggregate and the resin in a shaping mold.

19. The non-slipping artificial stone according to claim
18, wherein the polish process is provided before the water jet
process.

20. A non -slipping structure, wherein the non-slipping
artificial stoneaccordingtoanyoneofclaimsltol9islaminated
as the surface material.

21. The non-slipping structure, wherein the non-slipping
artificialstonéaccordingtoanyoneofclaims1tol9iscmmposed

as a part of the surface.
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