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[DESCRIPTION]
[Invention Title]
NATIVE ROCK COMBINED WITH RESIN HAVING MULTI COLOR VEIN AND
MANUFACTURING METHOD THEREOF
[Technical Fieldl

The present invention relates to native rock combined with resin having
multi-color vein and a manufacturing method thereof, and more particularly,
to native rock combined with resin, which is manufactured to exhibit multi-
color vein by combining natural inorganic mineral with a resin, thus
preparing a compound having a multi-color tone, which is then subjected to
spraying of various pigments having different colors and stirring, and to a
manufacturing method thereof.

[Background Art]

Generally, marble, which is a metamorphic rock resulting from the
contact metamorphism of limestone or dolomite, has been used as a decorative
building material from old times thanks to the beautiful surface patterns
thereof. Recently, marble is receiving attention as a material exhibiting a
high-quality texture, and the demand therefor is thus greatly increased in
the fields of manufacturing flooring, walls, upper panels of kitchen sinks,
etc. Accordingly, as the use of natural marble, which is expensive, cannot
satisfy the increased demand, various types of artificial marble are
developed.

Native rock combined with resin, which is a kind of artificial marble,
is obtained by combining natural inorganic (silica) mineral powder with a
resin to thus prepare a compound, which is then mixed with pigments and
compacted under high pressure, thus exhibiting the same texture as natural
marble. Depending on the type of natural mineral, the color of resin or
pigment, and the stirring process, various colors and textures may be
realized.

Further, native rock combined with resin exhibiting the vein of marble

has been developed. Conventionally, however, native rock combined with resin
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having mono-color vein is mainly manufactured by subjecting a compound having
a mono-color tone to spraying of one or two pigments having different colors
and stirring.

FIG. 1 schematically shows the process of manufacturing conventional
native rock combined with resin having mono-color vein.

First, natural mineral powder is combined with a resin using a mixer 1,
thus obtaining a compound 3 having a mono-color tone. This compound 3 is
transferred through a conveyor 2 and is then fed flat on a stacking plate 5.
As such, the compound 3, which is in a bulk form greater than a predetermined
size, is minutely ground using grinding rolls 4 for subsequent pigment mixing
and stirring.

The compound 3 having a mono—color tone is stacked to a predetermined
thickness, thus forming a compound sheet 6, after which one or two pigments
having different colors are randomly sprayed on the compound sheet 6 using
spray nozzles 7, and then the compound sheet 6 is stirred throughout the
entire thickness thereof using a stirrer 8, thereby forming the compound
sheet having mono-color vein on the surface thereof. Such a compound sheet 6
is placed in a compression molding machine 9, pressed under high pressure to
have a predetermined strength, and then subjected to processing treatment,
including surface polishing and cutting, consequently manufacturing native
rock combined with resin R1 having mono-color vein.

FIG. 2 shows the surface of the native rock combined with resin Rl
having mono-color vein, manufactured through the above process. As 1is
apparent from the surface of the native rock combined with resin R1 having
mono-color vein, the vein, which is randomly formed, show the texture of
marble. However, the above manufacturing process is problematic in that the
color tone of the vein is not various, attributable to the use of the
compound 3 having a mono-color tone and one or two pigments.

Further, the compound 3, which is a combination of natural mineral
powder and resin, is prepared such that it has minute particles through the

control of the amount of resin. The compound 3 is finely ground in the
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course of passing the compound 3 through the grinding rolls 4, so that it has
a more minute and uniform particle size. So, because the conventional native
rock combined with resin R1 having mono-color vein is manufactured from such
a compound 3 having minute and uniform particles, the pattern thereof 1s
simple, as shown in FIG. 2.

In this way, the conventional native rock combined with resin having
mono—-color vein, and thus a simple color and pattern, does not satisfactorily
meet the requirements of consumers who prefer products having high-quality
textures as decorative building material.

[Disclosure]
[Technical Problem]

Accordingly, the present invention has been made keeping in mind the
above problems occurring in the related art in order to meet the requirements
of consumers, and provides native rock combined with resin, in which a
plurality of types of natural mineral powder is combined with a resin, thus
preparing a compound having a multi-color tone, which is then mixed with
various pigments having different colors while the amount of resin 1is
controlled so that bulk particles are included in the compound, thereby
exhibiting multi-color vein having various colors and patterns.

[Technical Solution]

According to the present invention, a method of manufacturing native
rock combined with resin having multi-color vein may comprise combining 88~89
wt% of a plurality of types of natural mineral powder with 11~12 wt% of a
resin, thus preparing a compound 13 having a multi-color tone and including
bulk particles; feeding the compound 13 having a multi-color tone in a sheet
form on a stacking plate 14 without additional grinding, thus forming a
compound sheet; spraying a plurality of pigments having different colors on
the compound sheet 15, and then stirring the compound sheet 15 throughout the
entire thickness thereof, thereby forming the compound sheet having multi-
color vein; and subjecting the compound sheet 15 having multi-color vein to

compression molding under high pressure, thereby manufacturing native rock
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combined with resin having a predetermined strength.

In addition, according to the present invention, native rock combined
with resin having multi-color vein may have a surface that exhibits patterns
of bulk particles and multi-color vein by combining 88~89 wt% of a plurality
of types of natural mineral powder with 11~12 wt% of a resin, thus preparing
a compound having a multi-color tone and including bulk particles, which is
then subjected to spraying of a plurality of pigments having different

colors, stirring, and compression molding under high pressure.
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[Advantageous Effects]

According to the present invention, in the native rock combined with
resin having multi-color vein and the manufacturing method thereof, the
patterns of beautiful multi-color vein and bulk particles are harmonized
together, thus realizing a surface texture resembling real natural rock,
thereby greatly increasing product value as a high-grade decorative building
material.

[Description of Drawings]

FIG. 1 is a schematic view showing the process of manufacturing native
rock combined with resin having mono-color vein;

FIG. 2 is a photograph showing the surface of natural rock combined
with resin having mono-color vein;

FIG. 3 is a schematic view illustrating the process of manufacturing
native rock combined with resin having multi-color vein according to the
present invention; and

FIG. 4 is a photograph showing the surface of the native rock combined
with resin having multi-color vein according to the present invention.

[Mode for Invention]

Hereinafter, a detailed description will be given of native rock
combined with resin having multi-color vein and a manufacturing method
thereof, according to the present invention, with reference to the appended
drawings.

FIG. 3 is a schematic view illustrating the process of manufacturing
the native rock combined with resin having multi-color vein, according to the
present invention, and FIG. 4 is a photograph showing the surface of the
native rock combined with resin having multi-color vein according to the
present invention.

The manufacturing method according to the present invention, comprising
combining natural mineral powder with a resin, thus preparing a compound,
stacking the compound in the form of a sheet, spraying pigments on the

compound sheet, stirring the compound sheet, thus forming the compound sheet
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having vein, and subjecting the compound sheet to compression molding under
high pressure, thus manufacturing native rock combined with resin, is similar
to the conventional process shown in FIG. 1.

However, the present invention is characterized in that the compound,
having a multi-color tone and including bulk particles with various colors,
is prepared, and is then subjected to spraying of various pigments having
different colors and stirring, so that patterns of multi-color vein and bulk
particles are exhibited, thereby realizing a high—-quality marble texture
resembling real natural marble.

The manufacturing method of the present invention includes a first step
of combining 88~89 wt% of a plurality of types of natural mineral powder with
11~12 wt% of a resin to thus prepare a compound 13 having a multi-color tone
and including bulk particles; a second step of feeding the compound 13 having
a multi-color tone in the form of a sheet on a stacking plate 14 without
additional grinding; a third step of spraying a plurality of pigments having
different colors on the fed compound sheet 15 and stirring the compound sheet
15 throughout the entire thickness thereof, thus forming the compound sheet
15 having multi-color vein; and a fourth step of subjecting the compound
sheet 15 having multi-color vein to compression molding under high pressure,
thereby manufacturing native rock combined with resin having a predetermined
strength.

More specifically, in the first step, unlike the preparation of the
compound having a mono-color tone through the combination of natural mineral
powder and resin as shown in FIG. 1, the natural mineral powder is combined
with the resin in order to exhibit various colors, thus preparing the
compound 13 having a multi-color tone, as shown in FIG. 3. The multi-color
tone of the compound 13 is determined by the colors of the natural mineral
itself, pigment, and assistant coloring agent mentioned below.

Preferably, as illustrated in FIG. 3, the first step is composed of a
double mixing process, including mixing natural mineral powder with the resin

using respective first mixers (M1 to M3) 10, thus producing chips having
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different mono—colors, and then mixing the three or more respective types of
chips having different mono-colors together using a second mixer 11, thus
preparing the compound 13 having a multi-color tone. Through such a double
mixing process, it is possible to prepare the compound 13 having a multi-
color tone, in which colors are readily distinguished from each other.

According to the present invention, the compound 13 having a multi-
color tone is prepared to include bulk particles through the control of the
amount and viscosity of resin, thus exhibiting the pattern of the bulk
particles on the surface of a final product. As such, the term "bulk
particles" is used to distinguish it from "minute particles" constituting the
surface of a final product resulting from the combination of natural mineral
powder with a resin according to a typical preparation method. Because the
bulk particles are formed to have various sizes in the course of combining
the natural mineral powder with the resin, the particle size thereof 1is
difficult to define. As shown in FIG. 4, however, the bulk particles B and
the minute particles M are definitely distinguished from each other on the
surface of the final product.

The natural mineral powder includes various types of inorganic
aggregate obtained in nature. The particle size of the inorganic aggregate
is controlled such that 20% or more thereof passes through a 0.1 mm mesh
sieve and 35% or more thereof does not pass through a 0.1 mm mesh sieve.
When the particle size of the inorganic aggregate falls outside of the above
range, the particles are formed to be too small or large on the surface of a
final product, making it impossible to realize the texture of natural marble.

The resin is controlled in terms of the amount and viscosity thereof in
order to promote the formation of the bulk particles. The resin 1is
preferably mixed in an amount of 11~12 wt%. In this way, in the present
invention, the amount of resin is controlled to be relatively larger,
compared to the conventional native rock combined with resin having mono-
color vein in which the amount of resin is 8~10 wt%. When the amount of

resin is smaller than 11 wt%, the bulk particles B are not formed as desired.
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Conversely, when the amount of resin is greater than 12 wt%, the proportion
of minute particles M constituting the surface of a final product is
decreased, undesirably deteriorating the texture of natural marble.

Further, in order to promote the formation of the bulk particles B, the
viscosity of the resin is adjusted in the range of 800~1000 cps. In this
way, in the present invention, the viscosity of resin is adjusted to be
relatively higher, compared to the conventional native rock combined with
resin having mono-color vein in which the viscosity of resin is 500~600 cps.
The viscosity of the resin is controlled by adjusting the temperature inside
the second mixer 11, shown in FIG. 3. When the viscosity of the resin falls
outside of the above range, the bulk particles B are not uniformly formed,
undesirably deteriorating the texture of natural marble, as in the
determination of the amount of resin.

The resin of the present invention is preferably unsaturated polyester
(UPE) resin resulting from polymerization of 40~90 wt% of unsaturated
polyester having one or more glycols and including saturated acid and
unsaturated acid and 10~60 wt% of a monomer. The UPE resin has high
bindability with natural mineral powder, and is thus mainly used as a binder
in the field of artificial marble.

Included in the UPE, examples of the saturated acid include phthalic
anhydride, and examples of the unsaturated acid include maleic acid, fumaric
acid, and itaconic acid. Examples of the monomer include styrene, vinyl
toluene, N-vinylpyrrolidone, acrylate, and methacrylate.

The UPE resin preferably has a molecular weight ranging from 1100 to
5000. When the molecular weight is higher, the bindability with natural
mineral powder is high, thus promoting the formation of the bulk particles.
In the present invention, the UPE resin having a relatively higher molecular
weight is used, compared to conventional cases. When the molecular weight of
the UPE resin falls outside of the above range, the bulk particles are not
uniformly formed, undesirably deteriorating the texture of natural marble, as

in the determination of the amount and viscosity of resin.
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In this way, in the preparation of the compound 13 having a multi-color
tone through the combination of the plurality of types of natural mineral
powder having different colors and the resin according to the present
invention, the amount, viscosity and molecular weight of resin, which is used
as the binder, are controlled, thus forming the bulk particles, whereby
beautiful patterns of the bulk particles are exhibited in a final product,
which is a major characteristic of the present invention.

Additionally, the compound 13 having a multi-color tone may be mixed
with diverse assistant coloring agents for exhibiting more various colors.

Examples of the coloring agent include TiO,-R, Aisol Red, Lake Red, Hostaperm

Red, Raven series, carbon black, Chrome Yellow, Panax Blue, chromium oxide
green, and iron oxide yellow. The viscosity of the assistant coloring agent
preferably ranges from 100 to 1000 cps.

In the second step, as shown in FIG. 3, the compound 13 having a multi-
color tone, prepared through the first step, is taken out in a predetermined
amount from the second mixer 11, transferred through a conveyor 12, and then
fed in the form of a sheet on the stacking plate 14.

As seen in FIG. 1, additional grinding rolls 4 are conventionally
mounted downstream of the conveyor 2 to feed the uniform and minute compound
3 having a mono-color tone. However, in the present invention, there is no
need for grinding rolls 4 because the bulk particles formed in the first step
should be maintained without change in subsequent processes. Like this, the
reason why the grinding rolls 4 are not used in the second step is that the
beautiful patterns of the bulk particles are formed on the surface of a final
product, which is the characteristic of the present invention.

In the third step, when the compound sheet 15 having a predetermined
thickness is prepared on the stacking plate 14 through the second step, a
plurality of pigments having different colors, preferably, four or more
pigments having different colors, are sprayed on the compound sheet 15
through spray nozzles 16, after which the compound sheet 15 is physically

stirred throughout the entire thickness thereof using a stirrer 17 equipped
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with a plurality of brushes, thereby realizing the compound sheet 15 having
multi-color vein.

Because the pigments, which are sprayed in the third step, are merely
physically stirred, without a chemical reaction with natural mineral powder
or resin constituting the compound 13, established colors are not changed,
and the other colors are naturally shown. Further, the stirrer 17 in a brush
form is used to reproduce the multi-color vein of marble, thereby realizing a
texture resembling real natural rock.

In the fourth step, the compound sheet 15 having multi-color vein is
placed in a compression molding machine 18, and is then subjected to
compression molding under high pressure, thereby manufacturing native rock
combined with resin R2 having a predetermined strength. Furthermore, in
order to satisfy the curing conditions for maintaining the strength of the
final product, the UPE resin may be added with an initiator, for example,
peroxyester, and a promoter, for example, a cobalt salt of organic acid.

The native rock combined with resin, resulting from the fourth step, is
processed to have a better surface texture through a polishing process, and
is then cut to a predetermined size, thereby completing a final product.

The native rock combined with resin having multi-color vein,
manufactured through the method of the present invention as set forth above,
has a surface in which patterns of multi-color vein and bulk particles are
exhibited by combining 88~89 wt% of the plurality of types of natural mineral
powder with 11~12 wt% of the resin, thus preparing the compound 13 having a
multi-color tone and including bulk particles, which is then subjected to
spraying of a plurality of pigments having different colors, stirring, and
compression molding under high pressure.

FIG. 4 shows the multi-color vein V and the bulk particles B. Thanks
to the multi—color vein V and the bulk particles B, the native rock combined
with resin according to the present invention represents more various and
beautiful surface textures than those of the conventional natural rock shown

in FIG. 2.
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Therefore, in the present invention, a compound 13 having three or more
color tones and including bulk particles is mixed with four or more pigments
having different colors, thus realizing various veins and patterns. Thereby,
the natural rock according to the present invention can realize a texture
resembling real natural rock and can thus be used as a high-grade decorative

building material suitable for interiors having a natural appearance.
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[CLAIMS]
[Claim 1]

A method of manufacturing native rock combined with resin having multi-
color vein, comprising:

combining 88~89 wt% of a plurality of types of natural mineral powder
with 11~12 wt% of a resin, thus preparing a compound 13 having a multi-color
tone and including bulk particles;

feeding the compound 13 having a multi-color tone in a sheet form on a
stacking plate 14 without additional grinding, thus forming a compound sheet;

spraying a plurality of pigments having different colors on the
compound sheet 15, and then stirring the compound sheet throughout an entire
thickness thereof, thereby forming the compound sheet having multi-color
vein; and

subjecting the compound sheet 15 having multi-color vein to compression
molding under high pressure, thereby manufacturing native rock combined with
resin having a predetermined strength.

[Claim 2]

The method according to claim 1, wherein the combining comprises mixing
natural mineral powder with the resin, thus preparing three or more
respective types of chips having different mono—colors, and then mixing the
three or more respective types of chips having different mono-colors
together, thus preparing the compound 13 having a multi-color tone.

[Claim 3]

The method according to claim 1 or 2, wherein the natural mineral
powder has a range of particle size in which 20% or more thereof passes
through a 0.1 mm mesh sieve and 35% or more thereof does not pass through a
0.1 mm mesh sieve.

[Claim 4]

The method according to claim 1 or 2, wherein the resin has a viscosity

adjusted in a range of 800~1000 cps in order to promote formation of the bulk

particles.
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[Claim 5]

The method according to claim 1 or 2, wherein the resin is an
unsaturated polyester resin resulting from polymerization of 40~90 wt% of an
unsaturated polyester having one or more glycols and including saturated acid
and unsaturated acid and 10~60 wt% of a monomer.

[Claim 6]

The method according to claim 5, wherein the unsaturated polyester

resin has a molecular weight of 1100~5000.
[Claim 7]

A native rock combined with resin having multi-color vein, a surface of
which exhibits patterns of bulk particles and multi-color vein by combining
88~89 wt% of a plurality of types of natural mineral powder with 11~12 wt% of
a resin, thus preparing a compound 13 having a multi-color tone and including
bulk particles, which is then subjected to spraying of a plurality of
pigments having different colors, stirring, and compression molding under
high pressure.

[Claim 8)

The natural rock according to claim 7, wherein the natural mineral
powder has a range of particle size in which 20% or more thereof passes
through a 0.1 mm mesh sieve and 35% or more thereof does not pass through a
0.1 mm mesh sieve.

[Claim 9]

The natural rock according to claim 7, wherein the resin 1s an
unsaturated polyester resin resulting from polymerization of 40~90 wt% of an
unsaturated polyester having one or more glycols and including saturated acid
and unsaturated acid and 10~60 wt% of a monomer.

[Claim 10]
The natural rock according to claim 9, wherein the unsaturated

polyester resin has a molecular weight of 1100~5000.
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[DRAWINGS]
[Figure 1]
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