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Title of the Invention:

PROCESS FOR PRODUCING ARTIFICIAL MARBLE HAVING STRIPED PATTERN

Background of the Invention:

a. Field of the Invention:

The present invention relates to a process for producing
artificial marble having a striped pattern.
b. Description of the Prior Art:

Artificial marble has been conventionally produced for
use as a counter of a wash stand or a table top by curing a
‘liquid resin. As amethod for producing such artificial marble
having a pattern on the surface thereof, there are known methods
in which when a liguid resin is injected in a molding cell,
a synthetic resin material having different color is mixed,
in Japanese Patent Publication (JP-B) No.59(1984)-1568 and
Japanese Patent Laid-Open (JP-A) No. 1(1989)-317723.

However, by these conventional methods, there are
problems that the reproducibility of pattern manifestation is
not obtainéd and the yield of a product is low. Further,
artificial marble is often subjected to grinding process of
the surface thereof for use, and it is required that the pattern
on the surface is maintained in the process, however, in many
cases, the patfern diéappears or varies much by the grinding.
Moreover, when an extraneous material is used for the

manifestation of a pattern, differences in curing speed and
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in which when a liquid resinis injected in a nolding cell, a synthetic
resin material having different color is mxed, in Japanese Patent
Publication (JP-B) No.59(1984)-1568 and Japanese Patent Lai d-Open (JP-A)
No. 1(%989)-317723. However, by these conventional nethods, there are
probl ens that the reproducibility of pattern manifestation is not obtained
and’ the yield of a product is low Further, artificial marble is often
subjected to grinding process of the surface thereof for use, and it is
requi red physichad pabperties easidyr bacan datsiesinaitihed axtdaneogusocess,
however, in many cases, the pattern disappears or varies nuch by the
gri ndi ng. metyesdadr andhebase resianpaterial er iBierefased ther regultant
mani festation of a pattern, differences in curing speed and

artificial marble having a pattern sometimes has lower

mechanical properties as. artificial marble as compared with

one having no pattern.

Summary of the Invention

The object of the present invention is to provide a
process for producingartificial marblewhich can forma striped
pattern having clear and natural appearance by a simple method
and whiéh can easily control this pattern.

Another object of the present invention is to provide
a process for producing artificial marble which can form a
striped pattern which does not disappear even when the surface
thereof is ground since the pattern is formed also along the
thickness direction thereof continuously.

The above-described objects of the present invention are

. attained by a proc-ess for producing artificial marble by curing
liquid resins in a mOld.ing cell, which comprises a step in which
liquid fesins each having different color are laminated by
injection in the molding cell so that at least two layers are
formed, then a comb-like tool is moved in the liquid resins
laﬁiﬁéted while the blades of the tool being contacted with
thé Pottom of the moiding cell to produce artificial marble
having a striped pattern.

According to the production process of the present
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-2- physical properties easily occur between the extraneous material-and a
base resin material. Therefore, the resultant artificial marble having a
pattern sonetines has | ower nmechanical properties as artificial marble as
conpared with one having no pattern. Summary of the Invention The object of
the present invention is to provide a process for producing artificial
mar'bl ewhi ch can forma striped pattern having clear and natural appearance
by a sinple nethod

invention, a striped pattern having clear and natural

appearance can be formed by a simple method. Since this striped

pattern is formed also along the thickness direction of the

artificial marble, even if the surface of the artificial marble

is ground, the pattern does not disappear and the same striped

pattern can be manifested also in the ground part. The width

and spreading direction of the striped pattern can be regulated

by controlling the mdving direction of the blades and the shape

of the blade of the comb-like tool. Further, since the

composition of the striped part of the artificial marble can

be almost the same as that of the base part; there is no reduction

in mechanical physical properties of the artificial marble by

forming the pattern.

Brief Description of the Drawing:

Fig. 1 is a schematic view illustrating the example of
the production method of the present invention.

Fig. 2 is a schematic view showing the example of a
comb~-like tool used in the production process of the present

invention.

Description of the Preferred Embodiments:

In the process of the present invention, liquid resins
which are rawmaterials of artificial marble are first injected
in a molding cell. 1In this step, liquid resins each having

different color are injected to be laminated for providing
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and which can easily control this pattern. Another object of the present

Is to provide a process for producing artificial marble which can
ri ped pattern, which does not disappear even when the surface
thereof is ground since the pattern is fornmed al so along the thickness
direction thereof continuously. The above-described objects of the present

i nvention
forma st
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curing i
liquid re
mol ding ¢
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are attained by a process for producing artificial marble by
gfid'resins in a nmolding cell, which conprises a step in which
iaered Fomaiitigndi f Theeres ko igrieated dm hheckPwsst fax’5 &% in the

ell so that at |east two |ayers are forned, then a conb-|ike too
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with - .
of a product. For lamination of liquid resins in layered

condition, there is a most simple method in which one liquid
resin is injected in a molding cell and allowed to stand still,
then another liquid resin is injected on the aforesaid resin
so that the interface is not disturbed. 1In the present
invention, at least two kinds of resins each having différent
colorareusedastheiiquidresin. Namely, three or more liquid
resins each having different color may be laminated to form
a laminated body composed of three or more layers. |
It is preferred for controlling the manifestation of a
pattern to laminate liquid resins in uniform condition in the
whole surface of a molding cell, however, even if there is
partial unevenness in the thickness of the lamination, this
unevenness does not directly eiert an influence on the
mahifestation of a striped pattern. Though the thickness of
each layer of a liquid resin is not particularly restricted,
it is preferably from about 2 to 20 mm. In particular, it is
not preferable that the thickness of the liquid resin of the
lower iayer is too thick, since the liquid resin of the upper
layer can not easily reach the bottom surface of the molding
cell. Ontheother hand., it is not preferable that the thickness
of the liquid resin of the lower layer is too thin, since the
pattern is easily disturbed and is not easily controlled and

there occur use problems that the thickness of the grinding
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the bottom of the nolding cell to produce artificial marble having a
striped pattern. According to the production process of the present 3
.invention, a striped pattern having clear and natural

appear ancecanbef or medbyasi npl enet hod. Sincethisstriped pattern is forned
al so along the thickness direction of the artificial marble, even if the
surface of the artificial marble is ground, the pattern does not di sappear

and the sane striped pattern can be manifested also in the ground part. The
wi dt h of the resulted product is restricted, and the like.

Each liquid resinused in the present invention is usually
a mixture, and the composition thereof is not particularly
restricted. As a representative example, there is exemplified
a composition comprising a syrup which is a mixture of a mononer
such as a methacrylate and the like with a polymer thereof,
a filler, a coloring pigment and a curing catalyst. The
examples of the filler include inorganic fillers such as
aluminum hydroxide, magnesium hydroxide, calcium hydroxide and
the like and organic fillers such as wood powder and the like.
The examples of the cqloring pigment include titanium oxide
.and zinc sulfide having white color; iron oxide yellow having
yellow color; iron oxide black having black color; iron oxide
red having red color; ultramarine blue and phthalocyanine blue
having blue color, and the like. The examples of the curing
catalyst include tertiary-butyl peroxy maleic acid, benzoyl
peroxide, cumene hydroperoxide, tertiary-butyl hydroperoxide,
lauroyl peroxide, azobisisobutyronitrile and the like. 1In
addition to these components, there can be added various
components conventionally known as an addition component for
artificial marble, such as dyes, ultraviolet absorbers, flame
retardants, releasiﬁg agents, fluidizing agents, th;ckening
agents, polymerization inhibitors, anti-oxidants a'nd the like.

Regarding a 1i§uid resin used, one which has a large
influence on the process of the present invention is viscosity

of the liquid resin. The viscosity of the liquid resin is
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and spreading direction of the striped pattern can be regul ated by
controlling the noving direction of the blades and the shape of the bl ade
.of the conb-like tool. Further, since the conposition of the striped part
of the.artificial marble can be al nbst the sane as that of the base part,
there is no reduction in mechanical physical properties of the artificial
marble by formng the pattern. Brief Description of the Drawing: Fig. 1 is
a schematic viewillustrating the exanple of the production nethod of the
present i PRrEferablyrfgom230G te §000mn. cWheakhd viisepaity drtae bigh a
conb-1like tool used in the fproduction rocess of the present invention.

or too low, it is often difficult to manifest a striped pattern

and control the pattern.

In the present invention, a comb-like tool is moved in
liguid resins thus laminated by injection in a molding cell
while leading end of the blade of the tool being contacted with
the bottom of the molding cell so that the tool combs the liquid
resins. In exaggerated expression, when the comb-like tool is
moved in the liquid resins, after passing through of the blade
of the comb-like tool, the liguid resins are pushed away and
a cavity is formed therein and the liquid resin of the upper
.layer havingadifferent color flows in thecavity. As aresult,

/in the track thought which the blade of the comb-like tool has
passed, the liquid resin of the upper layer having a different
color reaches the bottom surface of the molding cell,
therefore, if the bottom surface is exhibiting surface, a
striped pattern is formed in the track through which the blade
of the comb-like tool has passed.

This process is schematically shown in Fig. 1. 1In the
present invention, it is necessary that a liquid resin 2 of
the upper layer having different color flows in a track through
which the blade of a comb-like tool 1 has passed, and when a
liquid resin 3 of the lower layer only flows in the track, a
striped patternis not formed. Therefore, it is necessary that

a cavity can be formed in the track through which the blade

passed. For formation of this cavity, various factors such as
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Description of the Preferred Enbodi nents:

i nventi on,

di fferent

SHEET 4 | ayered condition. The resin injected in the |lowest |ayer is a

In the process of the present

liquid resins which are raw materials of artificial marble are
first infjected in a nolding cell. In this step, liquid resins each having
color are injected to be |am nated for providing REPLACENMENT

liquid resin mani festing base color at the exhibiting surface of a product.
For lamnation of liquid resins in |ayered

viscosity of the liquid resins, moving speed of the comb-like
tool 1, shape of the comb-like tool 1 and the like relate to
one another, therefore, conditions for successful formation
of this cavity can not evenly determined.

The moving speed of the blade of the comb-like tool is
important regarding viscosity of the liquid resin. If the
moving speed of the blade is too slow, no cavity is formed in
the track through which the blade passes, therefore, the liquid
resin of the upper layer having different color can not reach
the bottom surface of the molding cell, and a striped pattern

can not be formed. The moving speed of the comb-like tool is

.preferably from 1 to 10 cm/s in general. It is usual that the

comb-like tool 1 is moved straightly to form a straight striped
pattérn, however, it is also possible to move the éqﬁb—like
tool in a meander line to form a meander striped pattern. The
comb-like tool 1 can also be moved several times.

It is suitable that the comb-like tool used in the present
invention is inactive against the liquid resins and composed
of a material having no stickiness, and the examples of the
material include metal such as aluminum and the like, organic
materials coated with polytetrafluoroethylene, and the like.

Fig. 2 is a schematic view of the comb-like Eool 1 used
in the present invention. Regarding the shape of the blade 4
of the comb-like tool 1, it is suitable that the length of the
blade 4 is fully longer than the thickness of the laminated

liquid resins so that unnecessary disorder is not caused in
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condition, there is a nost sinple nethod in which one liquid resinis
injected in a nolding cell and allowed to stand still, then another |iquid
resinis injected on the aforesaid resin so that. the interface is not

di sturbed. In the present invention, at |east two kinds of resins each
havi ng di fferent col orareusedastheliquidresin. Nanelythreeornoreliquid
resins each having different color may be |amnated to forma | am nated

o o0 hostl el B Sl e S A b B,
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directly exgit 2R ALYeEST £5%0 mm. The width of the blade 4 does
not coincide witﬁ_thé width of the striped pattern formed,
however, it exerts an influence on the width of the striped
pattern. It is recommended that the blade 4 has thickness (the
length in the moving direction of the blade) enough to maintain
required mechanical strength of the blade, and the thickness
does not exert§ a large influence on the formation of the striped
pattern. It is not suitable that the sectional shape of the
blade is streamline shape, and polygonal shape is suitable which
.causes turbulence in the liquid resin around the track through
which the blade has passed. Further, the shape of the leading
end of the blade 4 has preferably a flat surface so that the
leading end is closely contacted with the bottom surface of
the molding cell. The number of the blade 4 may be one, and
suitable number of the blade and distance between the blades
can be selected depending on a deéired striped pattern.

After the comb-like tool is moved, the liquid resins are

cured according to a conventional method, and a cured product
is took out of themolding cell after curing toobtainartificial
marble. In the resulted artificial marble, the surface
contacted with the bottom surface of the molding cell has a
striped pattern forméd. Thus formed striped'pattern is a

striped pattern of natural line different from that formed by

drawing with a ruler, since the pattern is formed based on flow
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mani festation of a striped pattern. Though the thickness of each |ayer of a
liquid resin is not particularly restricted, it is preferably from about 2
to 20 mm In particular, it is not preferable that the thickness of the
liquid resin of the lower layer is too thick, since the liquid resin of the
upper layer can not easily reach the bottom surface of the nolding cell. On
the other hand, it is not preferable that the thickness of the liquid resin
of the lower layer is too thin, since the pattern is easily disturbed and
i s not eaBipjngordr dinuddamgsiner eashchavivg gidfesentt Relorhe Ah$@kness of
the gri ndlt?l%re can be produced artificial marble having a straight
grain-like pattern if the distance between the blades of the
comb-like tool and the number of movement are suitably selected.
In the foregoing description, the process of the present
invention is explained with respect to practice in a batch-wise
castinQ method. In a continuous casting molding method, a
moving stainless belt to form a molding cell and frames made
of rubber, resin and the like placed on both sides of the belt
to dam liquid resins are used, therefore, it is also possible
that the comb-like tool is fixed for a standstill so that the
comb-like tool relatively moves in the liguid resins.
The following example further illustrate the present
inventionlin detail.
Example
A methyl methacrylate syrup (36 parts by weight) composed
of 20% by weight of polymethyl methacrylate and 80% by weight
of methyl methacrylate, 62 parts by weight of an aluminum
hydroxide powder (trade name: BS-33, manufactured by Nippon
Light Metal Co., Ltd.), 0.4 parts by weight of ethylene glycol
dimethacylate, 0.7 parts by weight.of tertiary-butyl peroxy
maleic acid and 0.7 parts by wéight of titanium oxide were
stirred by a mixer, and the resulted mixture was defoamed in
a vacuum vessei to obtain a white'slurry having a viscosity

of 1800 cp. To this white slurry were added 0.1 part by weight

of glycol dimercapto acetate and 0.1 part by weight of deionized
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-5- of the resulted product is restricted, and the Iike. Each liquid resin
used in the present invention is usually a mxture, and the conposition
thereof is not particularly restricted. As arepresentative exanple, there

I sexenplified a conposition conprising a syrup which is a mxture of a
nononer such as a nethacrylate and the like with a polyner thereof, a
fil'ler, a coloring pigment and a curing catalyst. The exanples of the
filler include inorganic fillers such as alum num hydroxide, nagnesium
hydr oxi de Wa&&girc aigh %%r Bixgurenwashstirkedanandr thai resultedsmixewras wood
powder and the |ike. The exanples of the caloring pignment include titanium
oxi de andW&snPoured; 4@ ﬁaﬁFﬁy‘%ﬂkﬁef6éW8r°flﬁgncﬂxﬁﬁﬂaySI?Bthﬁglﬁﬁ

thickness was 9 mm. Next, a yellow slurry was prepared in the
same manner as for the white slurry except that iron oxide ye-llow
was used instead of titanium oxide, and the resulted yellow
slurry was poured in the tray-like frame to laminate a yellow
slurrﬁ layer having a thickness of 4 mm on the white slurry
layer.
On one end of this frame, a comb-like tool in which the
" width of a blade was 5 mm and the distance between the blades
was 25 mm as shown in Fig. 2 made of an aluminum plate having
a thickness of 3 mm was immersed, and moved straightly directing
to the other end of the frame at a speed of 50 mm/s in the
laminated slurries while the blade being contacted with the
bottom surface of the molding c¢cell (tray-like frame). Then the
slurries were thermally insulated with urethane and allowed
to stand for 30 minutes to cure the resins, and a cured articlé
was then took out of'_the frame to obtain artificial marble having
a striped pattern.
The striped pattern of the resulted artificial marble
was clear, and even if the surface thereof was ground off by

about 0.5 mm, no change occurred in the striped pattern.
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The exanpl es of the curing catal yst include tertlary butyI
i d, benzoyl peroxide, cunene hydroperoxide, tertiary-butyl

hydr oper oxi de, | auroyl peroxide, azobisisobutyronitrile and the |iKke.
addition to these conponents, there can be added vari ous conponents
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liguid resins each having different color are laminated by
injection in the molding cell so that at least two layers are
formed, then a comb-like tool is moved in the liquid resins
laminated while the blades of the tool being contacted with
the bottom of the molding cell to.produce artificial marble
having a striped pattern.

2. The process for producing artificial marble according

to Claim 1, wherein the thickness of each layer is from 2 to

20 mm.

3. The proéess for producing artificial marble according
to Claim 1, wherein the viscosity of the liquid resin is from
300 to 5000 cp.

4. The process for producing artificial marble according
to Claim 1, wherein the moving speed of the comb-like tool is
from 1 to 10 cm/s.

5. The process for producing artificial marble according
to Claim 1, wherein the width of the blade of the comb-like

tool is from 1 to 20 mm.
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of the liquid resin. The viscosity of the liquid resin is REPLACENMENT
SHEET -6- preferably from 300 to 5000 cp. Wien the viscosity is too high or
too low, it is often difficult to manifest a striped pattern and contr ol
the pattern. In the present invention, a conb-like tool is noved in liquid
resins thus lamnated by injection in a nolding cell while | eading end of
the bl ade of the tool being contacted with the bottom of the nol ding cel

so that the tool conbs the liquid ABSTRACT

Liquid resins 2, 3 each having different color are
laminated by injection in a molding cell so that at least two
layers are formed. Then, a comb-like tool 1 is moved in the
laminated liquid resins while the blades thereof being
contacted with the bottom surface of the molding cell. Next,
the liquid resins are cured to obtain artificial marble having
a striped pattern.

Accordingtothepmocessforprodﬁcingartificialmarble,.
there can be formed a striped pattern which is clear and formed
continuous_ly along the thickness direction and which does not

disappear when the surface of the artificial marble is ground..
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resins. In exaggerated expression, when the conb-like tool is noved in the
liquid resins, after passing through of the blade of the conb-Ilike tool,
the liquid resins are pushed away and a cavity is formed therein and the
l'iquid resin of the upper |ayerhavingadifferentcol orflowsinthecavity.
Asaresult in the track thought which the blade of the conmb-1ike tool has
passed the liquid resin of the upper |ayer having a different col or
reaches the bottom surface of the nolding cell, therefore, if the bottom
surface is exhibiting surface, a striped pattern is fornmed in the track

t hrough which the bl ade of the conb- I|ke tool has passed. This process is
schematically shown in Fig. 1. In the ‘pﬂsent i nvention, it is necessary
that a liquid resin 2 of
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t he.upper layer having different color flows in a track through ﬂﬁégﬁsthe
bl ale GRERLACHMENT lseidnag! lggas passed, and when a liquid resin 3 of the
fo rs?lmyew@,nl )isqé DS td r;»mup.,tr ck, a striped pattern is not forned.
Ther et are-rixt i-S.pecessary-ihat cavity can be formed in the track through
mhlch'them ade passed,," formation of Ithis cavity, various factors such

as {zy$§qq§|ty of. th JM. fegins, noving speed of the conb-like tool 1,
g : (ﬁ%dg the like relate to one anot her,

shape of the conb“llke"’fﬁ’i

ns,$9§ succes ful formation of this cavity can not
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Title of the Invention:
PROCESS FOR PRODUCING ARTIFICIAL MARBLE HAVING STRIPED PATTERN

ev

Background of the Invention:

a. Field of the Invention:

The present invention relates to a process for producing
artificial marble having a striped pattern.
b. Description of the Prior Art:

Artificial marble has been conventionally produced for
use as a counter of a wash stand or a table top by cﬁring a
liquid resin. As amethod for producing such artificial marble
having a pattern on the surface thereof, there are known methods
in which when a liquid resin is injected in a molding cell,
a synthetic resin material having different color is mixed,
in Japanese Patent Publication (JP-B) No.59(1984)-1568 and |
Japanese Patent_Laid—Open {JP-A) No. 1(1989)-317723.

Howéver, by these conventional methods, there are
problems that the reproducibility of pattern xhanifestation is
not obtained and the yield of.a product is low. Further,
artificial marble is often subjected to grinding process of
the surface thereof for use ,. and it is required,.that the pattern
on the surface is maintained in the process, ﬁoﬁever, in many
cases, the patﬁern disappears or varies much by the grinding.
Moreover, when an extranégus material is used for the

manifestation of a pattern, differences in curing speed and



The noving speed of the blade of the conb-1ike tool is_lnportant..regarding
viscosity of the liquid resin. If the noving speed of th@UACEMENT&ﬁ:ob
Slow, no cavity is formed in.the track through whichit bt-ade=passes,
therefore, the liquid resin of the upper |ayer having}d fff#ﬁ? ﬁq)r cphn
not reach the bottom surface of the noldi2ng cell, and|alst B ef n] can
not be formed. The noving speed of the conmb-like tool |i & preferably—f+on 1l
to 10 cm's in general. It is usual that the comb-likejtool 1 is m)ved
straightly to forma strai ght striped pattern, howevers—+t—is—aisU
possible to nove the conb-ljke too].in a neander |ine to form a nmeander

stri ped patPR¥Fice: epﬁ?ﬁﬁlr‘ﬂ-?(% ‘E"&Eﬁ 1y Qceuy %tvb%e%%?i LAEARFOW es. I t

I's suitable é@é"‘ltlat rrb .'l:tlscia< eretsoz.orlx ma%:eeq:lla t h'?hgre ore, the resultant

artificial marble having a pattern sometimes has lower
mechanical properties as artificial marble as compared with

one having no pattern.

Summary of the Inventj:"on

The object of the present invention is to provide a
process for producing artificial marblé-which can form a striped
pattern having clear and natural appearance by a simple method
and which can easily control this pattern.

Another object of the present iqvention is to provide
a process for producihg artificial marble which can form a
striped pattern which doeés not disappear even when the surface
thereof is ground since the pattern is formed also along the
thickness direction thereof continuously.

The above-described objects of the present invention are
attained by a proc_;ess for producing artificial marble by curing
liquid resins in amolding cell, which comprises a step in which
liquid fesins each having different color are laminated by
injection in_, the molding cell so that at least two layers are
formed, then .a'comb--like tool is méxied in the liquid resins
igﬁ%ﬁéted while the blades of the tool being contacted with
th? '?pttom of the moiding céil to produce artificial marble
having a striped pattern. |

According to the production process of the present



I nvention is inactive aga| nst the liquid resins and conpesed-of-a-nmaterial,
havi ng no stickiness, and the exanples of the material i[n®EHUECEWEGII Sigirgh

as al um num and the Iike, organic materials coated with
pol ytetrafl uoroet hyl ene, and the like. Fig. 2 is a schenati

conb-like tool 1 used in the present inv8ntion. Regarding it

bl ade 4 of the conb-like tool 1, it is suitable that the |

enpgthof the

nLtdete e "y
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"blade 4 is fully longer than the thickness of the lamnated liquid resins
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so that unnecessary disorder is not caused in REPLACE

invention, a striped pattern having .clear and natural

appearance can be formed by a simple method. Since this striped

pattern is formed also along the thickness direction of the

artificial marble, even if the surface of the artificial marble
is ground, the pattern does not disappear'and~the same striped
pattern'can be manifested also in the ground part; The width
 and spreading direCtion of the striped pattern 'can be regulated
by controlling the moving direction of the blades and the shape
of the blade of the comb-like tool. _Further, since the

composition of the striped part of the artificial marble can
be almost the salﬁe as that of the base part, there is no reduction
in mechanical physical properties of the artificial marble by

forming the pattern.

- Brief Description of the Drawing:

Fig. 1 is a schematic view illustrating the example of
the production method of the present invention.

Fig. 2 is a schematic view_showing the example of a
comb-like tool used in the production process of the present

invention.

Descrigtign of._ the Preferred Embodiments:

In the process of the present J.nventlon, liquid resins
which are raw mater:.als of artificial marble are first 1nJected
in a molding cell. 1In this step, liquid resins each having

different color are injected to be laminated for providing



-8- the liquid resin of the upper layer. The width (the length

per pendi cul ar to the noving direction of the blade) o
preferably from1 to 20 nm The.wi dth of the blade 4

o]
the width of. the striped pattern forned, however, it exerts an 1 niTUenc
the width of the striped pattern. It is-decommended tha "W?FE%9%§B4 h
t hi ckness (the length in the noving direction of the plfade) enough to
mai ntai n requi red nechani cal strength of the bl ade, dThe—threkress does

not exerts a large influence on the formation of the k{riped pattern. Ijt
not suitable that the sectional shape of the blade”is streanl i ne shape;

pol ygonal
around the

Shiabe 1o sunbable,whi gl GaUSes s LYCRULENER dih Wfiddtitadeletl

a liquid resinmanifesting base color at the exhibiting surface
of a product. For lamination of liqui@ resins in layered
condition, there is a most simple method in which one liquid
resin is injected in a molding cell and allowed to stand still,
then another liquid resin is injected on the aforesaid resin
so that the interface is not.disturbeﬁ. In the present
invention, at least two kinds of resins eéch having different
colorareusedastheiiquidresin. Namely, three or more liquid
resins each having different color may be laminated to form
a laminated body composed of three or more layers. |
It is preferred for controlling the manifestation of a
pattern to laminate liquid resins in uniform condition in the
whole surface of a ﬁolding cell, however, even if there is
partial unevenness in the thickness of the lamination, this
unevenness does not directly exert an influence on the
manifestation of a striped pattern. Though the thickness of 
each layer of a liquid resin is not-particulafly restricted,
it is preferably from about 2 to 20 mm. In pérticular, it is
not preferable that the thickness of the liquid resin of the
lower layer is too thick, since the liquid resin of the upper
layer can not easily reach the bottom surface of the molding
cell. Ontheother hand., it is not preferable that the thickness

of the liquid resin of the lower layer is too thin, since the

| pattern is easily disturbed and is not easily controlled and

there occur use problems that the thickness of the grinding

REPLACEMENT (SHED i ¢ h



whi ch the bl ade has passed. Further, the shape of the |‘39Uﬂ909m9gfﬁ%# £
bl ade 4 has preferably a flat surface so that the |eadi pgrefnd—+s— SE
tontacted wi t.h the bottom surface of the nolding cell. The qgg%gr of th
bl ade 4 may be one, and suitable nunber of the blade anfl fli s R9Bwe)
the bl ades can be sel ected depending on&-desired strippdipattern. Aft
the conb-like tool is noved, the liquid.-resins are curefd according to a
conventional nmethod, and a cured product is took out of~thke—roldi-ng.cell
after curing to obtain artificial marble. In the resulted artificial
marbl e, the surface contacted with the bottom surface of the nol ding cel

has a stripgg pRb!g Quieéaﬁgroaheé i9r933t§1etaad aaatene L$ka. striped
pattern of natural |ne different fromthat forned

Each liquid resin used in the present J.nvent.l.on isusually

a mixture, and the composition thereof is not particularly
restricted. As a representative example, there is exemplified
a composition comprising a syrup which is a mixture of a monomer
such as a methacrylate and the like with a polymer thereof,
a filler, a coloring pigment and a curing catalysf. The
examples of the filler include inorganic fillers such as
aluminum hydroxide, magnesium hydroxide, calcium hydroxide and
the like and organic fillers such.as wood powder and the like.
The examples of the coloring pigment include titanium oxide
and zinc sulfide having white color; iron oxide yellow having
yellow color; iron.oxide black having black color; iron oxide
red having red color; ultramarine blue and phthalocyanine blue
having blue color; and the like; The examples of the curing
catalyst include tertiary-butyl peroxy maleic acid, benzoyl
peroxide, cumene hydroperoxide, tertiary-butyl hydroperoxide,
lauroyl peroxide, azobisisobutyronitrile and the like. In
addition to these components, there can be added various
components conventionally known as an addition component for
artificial marble, such as dyes, ultraviolet absorbers, flame
retardants, releasiﬂg agents, fluidizing agents, th%ckgning
agents, polymerization inhibiltors ¢ anti-oxidants e;nd the like.
Regarding a liQuid resin used, one which has a large

iﬁfluence on the process of the present invention is viscosity

of the liquid resin. The viscosity of the liquid resin is




drawing with a ruler, since the pattern is fornmed based

artificial marble having a straight grain-like pattern if t
bet ween the bl ades of the conb-like tool and the nunber ¢f
suitably selected. In the foregoing deseiption, the proge

flow 9 mxin
of liquid resins each having different color. A so, ther¢ BEPLADEMEND CBHERY

I nvention is explained with respect to practice in a batgh

M.se casting

R

sien

Py

met hod. In a continuous casting nolding nmethod, a novingfstainless belt to

forma nolding cell and frames nade

preferably from 30.0 to 5000 cp. When the viscosity is too high
or too low, it is often difficult to manifest a striped pattern
and control the pattern.

In the present invention, a comb-like toeol is moved in
liquid resins thus laminated by injection in a molding cell
while leading end .o-f the blade of the tool being contacted with
the bottom of the molding cell so that the tool combs the liquid
resins. In exaggerated expression, when the comb-like tool is
moved in the liquid resins, after passing through of the blade
of the comb-like tool, the liquid resins are pushed away and
a cavity is formed therein and the liquid resin of the upper
layer havingadifferent color flows in thecavity. Asaresult,
in the track thougfxt which the blade of the comb-like tool- has
passed, the liqui_d resin of the upper layer having a different
color reaches the bottom.surface of the molding cell,
therefore, if the bottom surface is exhibiting surface, a
striped patterh is formed in the track through which the blade
of the comb-like tool has passed.

This process is schematically shown in Fig. 1. 1In the
present invention, it is necessary that a liquid resin 2 of
the upper layer having different _color flows in a track through
which i:he blade of a comf:-like tool 1 has passed, and when a
-liquid resin 3 of the lower layer only flows in the t-r.ack, a
striped patternis not-formed. _ Therefore, it is necessary that
a cavity can be formed in the track through which the blade

passed. For formation of this cavity, various factors such as



of rubber,

resin and the |ike placed on both sides of the belt—to.dam

liquid resins are used, therefore, it is also possible thdt REHBQOEMEN{IM@ZTT

fool is fixed for a standstill so that the conb-Ilike tool {rgtativety—roves
inthe liquid resins. The follow ng exanple further illustirate resent
LR

i nvention

wei ght) conposed of 20% by wei ght of pol ymet hyl nethacryl at d—and_80% by

wei ght of

powder (trade nanme: BS-33, manufactured by N ppon Light Mtat—So—r+tte-)s
by.wei ght of ethylene glyco] dinethacylate, 0,7 parts_ by \eightof
tertiary- bu{\;ir g of ‘ti ike

0.4 parts

in detail. Exanple A nmethyl nmeffhacrylate syrup (36 p

H
!

met hyl nethacrylate, 62 parts by weight of an alfum num hydroxi de ‘

I
}5¥>pf the liquig resins, movin speed e comb~

Fc9
tool 1, shape of the comb-like tool 1 and the like relate to
one another, therefore, conditions for successful formation
of this cavity can not evenly determined.

The moving épeed of the blade of the comb-like tool is
important regarding viscosity of the liquid resin. If the
moving speed of the blade is too slow, no cavity is formed in
the track through which the blade passes, therefore, the liquid
resin of the upper layer having different color can not reach
the bottom surface of the molding céll, and a striped pattern
can not be formed. The moving speed of the comb-like tool is
preferably from 1 to 10 cm/s in general. If is usual that the
comb-like tool 1 is moved straightly to form a straight striped
p&ttérn, however, it. is also possible to move the ;:omb-like
tool in a meander line to form a meander striped pattern. The
comb-like tool 1 can also be moved several times.

- It is suitable that the comb-like tool used in the present
invention is inactive against the liquid resins and composed
of a material having no stickiness, and the examples of the
material include metal such as aluminum.and the like, organic
materials coated with polytetrafluoroethylene, and the like.

Fig. 2 is a schematic view of the comb-like tool 1 used
in the presenﬁ invention. Regarding the shape of the blade 4
of the comb-like tool' 1, it is-suitable that the length of the

blade 4 is fully longer than the thickness of the laminated

liguid resins so that unnecessary disorder is not caused in



mal eic acid and 0.7 parts by weight of titanium oxide we
and the resulted m xture was defoaned in a vacuu
White slurry ‘having a viscosity of 1800 cp. To this whi
added 0.2 part by weight of glycol dinercapto acetate an
wei ght of dei oni zed REPLACEVENT SHEEY 8-10- water and
and the resulted m xture was poured in a tray-Ij K

m xer,

stirred,
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square so that the thickness was 9 mm Next, a yellow sljurry was prepared|

in the

the liquid resin of the upper layer. Tl;é width (the length
perpendicular to the moving direction of the blade) of the biade
4 is preferably from 1 to 20 mm. The width of the blade 4 does
not coincide with the width of the striped pattern formed,
however, it exefts an influence on the width of the striped
pattern. It is recomxhended that the blade 4 has thickness (the
length in the moving direction of the blade) enough to maintain
required mechanical strength of the blade, and the thickness
does not exe:té a large influence on the formation of the striped
pattern. It is not suitable that the sectional shape of fhe
blade is streamline shape, and polygonal shape is suitable which
causes turbulence in the liquid resin around the track through
which the blade has passed. Further, the shape of the leading
end of the blade 4 has preferably a flat surface so that the
leading end is closely contacted with the bottom surface of
the molding cell. The number of the blade 4 may be one, and
suitable number of the blade and distance between the blades
can be selected depending on a desired striped pattern.
After the comb-like tool is inoved, the liquid resins are
cured according to a conventional method, and a cured product
is took out of the molding cell after curing to obtainartificial
marble. Iﬁ the resulted artificial marble, the surface
contacted with the bottom surface of the molding cell has a
striped pattern formed. Thus formed striped pattern is a
striped pattern of natural line different from that formed by

drawing with a ruler, since the pattern is formed based on flow



same manner as for the white slurry except that iron oxide yellow was used
I nstead of titaniumoxide, and the resulted yel.low slurty ) he
tray-like frane to laminate a yellow slurry |ayer havin mgﬁ “R'?OS%EEM
mnmon the white slurry layer. On one end of this frame, jajconb-1ike too n
which the width of a blade was 5 nm and-®he distance be{wken! 2 FEDNsges S
25 mm as shown in Fig. 2 nade of an al dmnum pl ate havi hg{a_thi ckness 3
nm was i mersed, and noved straightly directing to the pther end of the
frane at a speed of 50 mm's in the lamnated slurries whi-e-the Rl ade beiing

contacted with the bottomsurface of the nmolding céll (tray-like franme).
Then the sl Ur¥ERIVRE cligRideresing 2ach ARG HEEIRORE LFRILAF | 0RO,

there can be produced artificial marble having a straight

grain-like pattern if the distance between the blades of the
comb-1like tool and the number of movement are suitably selected.

In the foregoing description, the process of the present
invention is explained with respect to practice in a batch-wise
casting method. In a continuous casting molding method, a
moving stainless belt to form a ﬁoiding cell and fr.ames made
of rubber, resin and the like placed on both sides of the belt
to dam liquid resins are. used, therefore, it is also possible
that the comb-like tool is fixed for a standstill so that the
comb-like tool relatively moves in the liquid resins.

The following example further illustrate the preSent
invention in detail. )
Example

Amethyl methacrylate syrup (36 parts by weight) composed
of 20% by weight of polymethyl methacrylate and 80% by weight
of methyl methacrylate, 62 parts by weight of an aluminum
hydroxide powder (trade name: BS-33, manufactured by Nippon
Light Metal Co., Ltd.), 0.4 parts by weight of ethylene glycol
dimethacylate, 0.7 parts by weight. of tertiary-butyl peroxy
maleic acid and 0.7 parts by ‘;veight of titanium oxide were
stirred by a mixer, and the resulted mixture was defoamed_ in
a vacuum vessel to obtain a white slurry having a viscosity
of 1800 cp. To this white slurry were added 0.1 part by weight

of glycol dimercapto acetateand 0.1 part by‘weight of deionized
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to stand for 30 mnutes to cure the resins, and a cured article was then
took out of the frame to obtain artificial marble having a striped pattern.
The striped pattern of the resulted artificial nmarble wgs =y
if the surface thereof was ground off by about 0.5 nm ro' B SHEET
in the striped pattern. VWHAT |S CLAIMED-IS: 1. A prodeds for producimg
e
e

artificial marble by curing liquid resins 1tn a nolding g II,12MFE@1998 :
conprises a step in which liquid resins each having difflejent color are,
| am nat ed by oot

water and the mixture was stirred, and thé resulted mixture
was poured in a tray-like ffame of 30 cm sgquare so that the
thickness was 9 mm. Next, a yellow slurry was prepared in the
same manner as for the white slurry except that iron oxide ye.'llow
was used instead of titanium oxide, and the resulted yellow
slurry was poured in the tray-like frame to laminate a yellow
slurry layer having a thickness of 4 mm on the white slurry
layer. -

On ohe end of this frame, a comb-like tool in which the
width of a biade was 5 mm and the distance between the blades
was 25 mm as shown in Fig. 2 made of an aluminum plate having
a thickness of 3 mm was immersed, and moved straightly directing
to the other end of the frame at a speed of 50 mm/s in the
laminated slurries while the blade being contacted with the
bottom surface of the molding cell (tray-like frame). Then the
slurries were thermally insulated with urethane and allowed
to stand for 30 minutes to cure the resins, and a cured article
was then took out of the frame to obtain artificial marble having
a Stripéd pattern..

The striped pattern of the resulted artificial marble
was clear, and even if the surface thereof was groﬁnd off by

about 0.5 mm, no change occurred in the striped pattern.



injection in the nolding cell so that at |east two | ayers ar E

a conb-like tool is noved in the liquid resins | am nated whil 14“"'%%'“} um”m
of the tool being contacted with the bottom of the nolding celt t© producgd *
artificial marble having a striped pattern. 2.-~The prqocess _for producing
artificial marble according to C ai m1,- Wherei nREMe}(tmEgkrbessTo each | ayer

Is from2 to 20 mm 3. The process for produc nra-rt—rf—r—e—h-anl-,- rple

according to Claim1l, wherein the viscosity o eﬁ#&:ﬁod resinis from 300
to 5000 cp. 4. The process for producing artifigia %98 acicarding to
Claim 1, wherein the noving speed of the conbflike_tool js

WHAT I LAIMED IS:

1. A process for producing artificial marble by curing
liquid resins in a molding cell, which comprises a step in which
liquid resins each having different cbior are laminated by
injection in the molding cell so that at least two layers are
formed, then a comb-like tool is moved in the liquid resiﬁs
laminated while the blades of the tool being contacted with
the bottom of the molding cell to produce artificial marble
having a striped pattern.

2. The process for producing artificial marble according
to Claim 1, wherein the thickness of each layer is from 2 to
20 mm.

3. The proéess for producing artificial marble according
to Claim 1, wherein the viscosity of the liquid resin is from
300 to 5000 cp.

4. The process for producing artificial marble according
to Claim 1, whérein the moving speed of the comb-like tool is
from 1 to 10 cm/s. |

5. The process for producing artificial marble according
to Claim 1, wherein the width of the blade of the comb-like

tool is from 1 to 20 mm.



from1l to 10 cn s.
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5. The process for producing artifici@al--parble.accordi
to daim1, wherein the width of the bl ade: of the comb- I[iTRES (SHEET iHAS BEEN
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PROCESS FOR PRODUCING ARTIFICIAL MARBLE HAVING

STRIPED PATTERN

BSTRACT

Liquid resins 2, 3 each having different color are
laminated by injection in a molding cell so that at least two
layers are formed. Then, a comb-like tool 1 is moved in the
laminated liquid resins while the blades thereof being
contacted with the bottom surface of the molding cell. Next,
the liquid resins are cured to obtain artificial marble having
a striped pattern.

According to the process for producing artificial marble,
there can be formed a striped pattern which is clear and formed
continuously along the thickness direction and which does not

disappear when the surface of the artificial marble is ground.

_Figure 1
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TEXT OF THE ABSTRACT -

PROCESS FOR PRODUCING ARTIFICIAL MARBLE HAVING STRIPED PATTERN

Liquid resins (2,3) each having different color are laminated by injection in a molding cell so
that at least two layers are formed. Then, a comb-like tool (1) is moved in the laminated liquid
resins (2,3) while the blades (4) thereof being contacted with the bottom surface of the

. molding cell. Next, the liquid resins (2,3) are cured to obtain artificial marble having a striped
pattern. According to the process for producing artificial marble, there can be formed a striped
pattern which is clear and formed continuously along the thickness direction and which does
not disappear when the surface of the artificial marble is ground.

Figure 1
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