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(54) METHOD AND DEVICE FOR MANUFACTURING ARTIFICIAL STONE

(57) The present invention relates to a method and
device for manufacturing artificial stone. More specifical-
ly, the method includes the steps of: (a) mixing two or
more kinds of chips having different grain sizes with a
raw material for artificial stone; (b) injecting the raw ma-
terial for artificial stone mixed with the chips into a mold;
(c) applying primary vibration using a vibration device
such that the raw material is uniformly dispersed in the
mold; (d) applying vacuum to eliminate bubbles in the
raw material; and (e) molding artificial stone by applying
a secondary vibration using the vibration device. Accord-
ing to the method and device for manufacturing artificial
stone of the present invention, the deposition rate of chips
exposed at a surface of artificial stone is maximized, and
thus the external appearance of artificial stone can be
more naturally expressed and resistance against abra-
sion and staining can be improved.
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Description

Technical Field

[0001] The present invention relates to a method and device for manufacturing artificial stone, and more particularly
to a method and device for manufacturing artificial stone, which maximizes a deposition rate of chips exposed to a
surface of artificial stone, thereby achieving more natural expression of an external appearance of the artificial stone
while improving resistance against abrasion and staining.

Background Art

[0002] Generally, artificial stone for exterior or interior building materials is produced by mixing various kinds of natural
stone chips in a cement base, followed by pressing or simple vibration.
[0003] In this case, however, since bubbles are not sufficiently removed from the artificial stone, final products have
poor physical properties (strength).

Disclosure

Technical Problem

[0004] The present invention is directed to solving such problems of the related art and provides a method and device
for manufacturing artificial stone, which maximizes a deposition rate of chips exposed to a surface of artificial stone by
mixing two or more kinds of chips in a predetermined ratio and vibrating the mixture in a mold to settle the chips on the
bottom of the mold, thereby achieving more natural expression of an external appearance of the artificial stone while
improving resistance against abrasion and staining.

Technical Solution

[0005] An aspect of the present invention provides a method for manufacturing artificial stone including: (a) mixing
two or more kinds of chips having different grain sizes with a raw material for artificial stone; (b) injecting the raw material
mixed with the chips into a mold; (c) applying primary vibration to the mold using a vibrator at normal pressure and a
vibration rate of 1800 to 7000 revolutions per minute (rpm) for 10 seconds to 1 minute to uniformly disperse the raw
material in the mold; (d) evacuating air around the mold for 10 to 30 seconds to create a vacuum of 30 mmHg or more
around the mold in order to remove bubbles from the raw material; and (e) applying secondary vibration to the mold
using a vibrator at normal pressure and a vibration rate of 1800 to 7000 rpm for 30 seconds to 5 minutes to uniformly
disperse the raw material in the mold to mold artificial stone.
[0006] Another aspect of the present invention provides a device for manufacturing artificial stone, which includes: a
primary vibration unit including a raw material weighing instrument capable of weighing a predetermined amount of a
mixed raw material for artificial stone, a mold into which the weighed raw material is injected from the weighing instrument,
and a vibrator for primarily vibrating the mold at normal pressure and a vibration rate of 1800 to 7000 rpm for 10 seconds
to 1 minute; a vacuum generation unit including a chamber receiving the mold transferred from the primary vibration unit
and a vacuum generator capable of evacuating air from the chamber for 10 to 30 seconds to create a vacuum of 30
mmHg or more in the chamber; and a secondary vibration unit including a vibrator for secondarily vibrating the mold
transferred from the vacuum generation unit at normal pressure and a vibration rate of 1800 to 7000 rpm for 30 seconds
to 5 minutes.

Advantageous Effects

[0007] As such, in a method and device for manufacturing artificial stone according to embodiments of the present
invention, two or more kinds of chips are mixed in a predetermined ratio and the mixture is vibrated in a mold to settle
the chips on the bottom of the mold to maximize a deposition rate of chips exposed to a surface of artificial stone, thereby
achieving more natural expression of an external appearance of the artificial stone while improving resistance against
abrasion and staining.

Description of Drawing

[0008]
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Fig. 1 is a flowchart of a method for manufacturing artificial stone according to one embodiment of the present
invention; and
Fig. 2 is a conceptual diagram of a device for manufacturing artificial stone according to one embodiment of the
present invention.

Best Mode

[0009] Embodiments of the present invention will now be described in more detail with reference to the accompanying
drawings. It should be understood that the accompanying drawings are provided by way of illustration for a more detailed
description of the present invention, and do not limit the scope of the invention.
[0010] As used herein, the term "artificial stone" includes any cement-based artificial stone or resin-based artificial
stone, which can be used as interior building materials or exterior building materials.
[0011] Fig. 1 is a flowchart of a method for manufacturing artificial stone according to one embodiment of the present
invention.
[0012] The method for manufacturing artificial stone according to the embodiment includes: (a) mixing two or more
kinds of chips having different grain sizes with a raw material for artificial stone; (b) injecting the raw material mixed with
the chips into a mold; and (c) applying primary vibration to the mold using a vibrator at normal pressure and a vibration
rate of 1800 to 7000 rpm for 10 seconds to 1 minute to uniformly disperse the raw material in the mold.
[0013] Further, the method includes (d) evacuating air around the mold for 10 to 30 seconds to create a vacuum of
30 mmHg or more around the mold in order to remove bubbles from the raw material; and (e) applying secondary
vibration to the mold using a vibrator at normal pressure and a vibration rate of 1800 to 7000 rpm for 30 seconds to 5
minutes to uniformly disperse the raw material in the mold to mold artificial stone.
[0014] Next, each operation of the method will be described in more detail.
[0015] The raw material for artificial stone according to one embodiment may be a resin or a cement slurry.
[0016] Here, although any resin used for manufacturing typical artificial stone may be used, the resin according to this
embodiment may include at least one selected from the group consisting of, for example, acrylic resins, unsaturated
polyester resins, epoxy resins, polyvinyl chloride, polystyrene, polycarbonate, polycarbonate, poly(methyl methacrylate),
polyethyleneterephthalate, and styrene-methyl methacrylate copolymers.
[0017] Alternatively, the raw material for artificial stone may be a cement slurry, which may include 25 to 35 percent
by weight of water based on 100 parts by weight of cement.
[0018] If the amount of water in the cement slurry is less than 25 wt%, the cement slurry will undergo deterioration in
workability and fluidity, and if the amount of water in the cement slurry exceeds 35 wt%, the final cement product will
undergo deterioration in mechanical properties.
[0019] The mixing operation (a) may include mixing 125 to 200 parts by weight of chips having a grain size of 3 to 9
mm and 50 to 80 parts by weight of chips having a grain size of 1 to 3 mm based on 100 parts by weight of the raw material.
[0020] Here, the raw material for artificial stone may be mixed with two or more kinds of chips having different grain
sizes. For example, the chips may include at least one kind of chip selected from the group consisting of resin chips
comprising at least one selected from the group consisting of acrylic resins, unsaturated polyester resins, epoxy resins,
polyvinyl chloride, polystyrene, polycarbonate, poly(methylmethacrylate), polyethyleneterephthalate, and styrene-methyl
methacrylate copolymers; glass chips; colored glass chips; natural stone chips; and colored natural stone chips produced
by coloring pulverized natural stone pieces.
[0021] In one embodiment wherein the cement slurry is used as the raw material for artificial stone, the cement slurry
may be comprised of 170 to 250 parts by weight of natural stone chips having a grain size of 3 to 9 mm, 50 to 100 parts
by weight of natural stone chips having a grain size of 1 to 3 mm, 30 to 100 parts by weight of natural stone powder, 25
to 35 parts by weight of water, and 1 to 3 parts by weight of a plasticizer, based on 100 parts by weight of the cement
slurry. Here, typical additives known in the art may further be added to the slurry.
[0022] Then, the raw material mixed with the chips is injected into a mold and is subjected to primary vibration for 10
seconds to 1 minute to achieve uniform dispersion of the raw material in the mold. If vibration is applied for a period of
time less than 10 seconds, it can be difficult to obtain uniform dispersion of the raw material, and if vibration is applied
for a period of time exceeding 1 minute, the mixed raw material can be excessively hardened, thereby making it difficult
to remove bubbles therefrom.
[0023] The raw material for artificial stone mixed with the chips may be spread in a constant thickness within the mold
by application of primary vibration, which may be performed at a vibration rate of 1800 to 7000 rpm. If the vibration rate
is less than 1800 rpm, it can be difficult to spread the mixed raw material to a uniform thickness within the mold, and if
the vibration rate exceeds 7000 rpm, the raw material is likely to escape from the mold during application of primary
vibration.
[0024] Then, the mold is placed in a typical vacuum chamber, which in turn is evacuated for 10 to 30 seconds to create
a vacuum of 30 mmHg or more in the chamber in order to remove bubbles from the raw material.
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[0025] Then, secondary vibration is applied to the mold using a vibrator for 30 seconds to 5 minutes to mold artificial
stone. Here, since chips having a higher specific gravity are settled on the bottom of the mold during application of the
secondary vibration, it is possible to increase the amount of chips exposed to a surface of artificial stone, so that the
artificial stone produced by the method according to this embodiment has a pleasing external appearance.
[0026] Further, in the method for manufacturing artificial stone according to this embodiment, pores formed on the
surface of the raw material through which the bubbles are removed from the raw material during the evacuation operation
may be filled with the raw material during application of secondary vibration, so that the artificial stone has a dense
structure and good mechanical strength.
[0027] Finally, the molded artificial stone is sequentially subjected to typical processes, such as curing, releasing and
surface grinding, followed by cutting, inspection, and packaging, thereby providing a final product.
[0028] Fig. 2 is a conceptual diagram of a device for manufacturing artificial stone according to one embodiment of
the present invention.
[0029] The device 1 includes a primary vibration unit 10, a vacuum generation unit 20, and a secondary vibration unit
30, and a typical transfer mechanism (for example, a belt conveyer) disposed between the respective units to transfer
the mold to the subsequent unit.
[0030] The mold is transferred between the respective units and is indicated by different reference numerals 13, 23
and 33 for convenience of description of the mold placed in each of the units.
[0031] The primary vibration unit 10 includes a raw material weighing instrument 14 capable of weighing a predeter-
mined amount of a mixed raw material for artificial stone S, a mold 13 into which the weighed raw material S is injected
from the weighing instrument 14, and a vibrator 11 for vibrating the mold 13 at normal pressure and a vibration rate of
1800 to 7000 rpm for 10 seconds to 1 minute.
[0032] The mold 11 may be supported on a frame 12 or the like during application of vibration, and the frame 12 may
be connected to a bottom surface, on which the frame 12 is installed, via an elastic member 15 so as to maintain elasticity
upon application of vibration.
[0033] The aforementioned operations (a) to (c) of the method may be performed using such a primary vibration unit 10.
[0034] The vacuum generation unit 20 includes a chamber 21 which receives the mold 23 transferred from the primary
vibration unit 10, and a vacuum generator 24 which is capable of evacuating air from the chamber 21 for 10 to 30 seconds
to create a vacuum of 30 mmHg or more in a space 25 of the chamber.
[0035] The operation (d) of the method may be performed using such a vacuum generation unit 20.
[0036] The secondary vibration unit 30 includes a vibrator 31 for vibrating the mold 33 transferred from the vacuum
generation unit 20 at normal pressure and a vibration rate of 1800 to 7000 rpm for 30 seconds to 5 minutes.
[0037] Further, the mold 33 may be supported on a frame 32 or the like during application of secondary vibration, and
the frame 32 may be connected to a bottom surface, on which the frame 32 is installed, via an elastic member 35 so as
to maintain elasticity upon application of vibration.
[0038] Each of the units constructed as described above constitutes a single instrument and allows the mold to be
transferred therefrom to the next unit after operation corresponding to each unit, thereby enabling continuous operation
and mass production.

Example

[0039] Cement-based artificial stone was produced using natural stone chips.
[0040] First, a cement slurry acting as a binder for artificial stone was placed in a mold. Here, the cement slurry was
comprised of about 150 parts by weight of natural stone chips having a grain size of about 5 mm, about 100 parts by
weight of natural stone chips having a grain size of about 2 mm, about 50 parts by weight of natural stone powder, about
30 parts by weight of water, and about 2 parts by weight of a plasticizer, based on 100 parts by weight of the cement slurry.
[0041] Then, the cement slurry was placed in the mold and subjected to primary vibration for about 15 seconds using
a vibrator to spread the cement slurry to a constant thickness within the mold, which in turn was placed in a vacuum
chamber. Then, the vacuum chamber was evacuated for about 25 seconds to create a vacuum within the chamber in
order to remove bubbles from the cement slurry. Then, the mold was subjected to secondary vibration for about 3 minutes
using a vibrator to maximize the deposition rate of the chips by settling the natural chips on the bottom of the mold,
followed by curing the cement slurry for 12 hours at 40 to 50°C under constant moisture conditions.
[0042] After curing the cement slurry, the cured product was released from the mold and subjected to typical grinding
and cutting processes for artificial stone to provide 400 mm(L)3400 mm(W)320 mm(T) artificial stone.

Comparative Example

[0043] Artificial stone according to the comparative example was produced by the same method as that of the example
except that the vacuum generating operation was not performed.
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[0044] Bending strength and absorption rate of the artificial stone products according to the example and the compar-
ative example were measured, and results are shown in Table 1.

[0045] As can be seen from Table 1, the artificial stone according to the example has high bending strength and a low
absorption rate.
[0046] Although some embodiments have been described with reference to the accompanying drawings, it should be
understood by those skilled in the art that these embodiments are given by way of illustration only, and that various
modifications, variations, and alterations can be made without departing from the spirit and scope of the invention.
Therefore, the scope of the invention should be limited only by the accompanying claims and equivalents thereof.

Claims

1. A method for manufacturing artificial stone, comprising:

(a) mixing two or more kinds of chips having different grain sizes with a raw material for artificial stone;
(b) injecting the raw material mixed with the chips into a mold;
(c) applying primary vibration to the mold using a vibrator to uniformly disperse the raw material in the mold;
(d) evacuating air around the mold to create a vacuum around the mold in order to remove bubbles from the
raw material; and
(e) applying secondary vibration to the mold using a vibrator to mold artificial stone.

2. The method of claim 1, wherein the raw material is a resin or a cement slurry.

3. The method of claim 2, wherein the resin comprises at least one selected from the group consisting of acrylic resins,
unsaturated polyester resins, epoxy resins, polyvinyl chloride, polystyrene, polycarbonate, poly(methyl methacr-
ylate), polyethyleneterephthalate, and styrene-methyl methacrylate copolymers.

4. The method of claim 2, wherein the cement slurry contains 25 to 35 parts by weight of water based on 100 parts by
weight of cement.

5. The method of claim 1, wherein the mixing of two or more kinds of chips comprises mixing 125 to 200 parts by
weight of chips having a grain size of 3 to 9 mm and 50 to 80 parts by weight of chips having a grain size of 1 to 3
mm based on 100 parts by weight of the raw material for artificial stone.

6. The method of claim 1, wherein the chips comprise at least one kind of chip selected from the group consisting of
resin chips, glass chips, colored glass chips, natural stone chips, and colored natural stone chips produced by
coloring pulverized natural stone pieces.

7. The method of claim 1, wherein the primary vibration and the secondary vibration are applied at normal pressure
and a vibration rate of 1800 to 7000 rpm.

8. The method of claim 1, wherein the evacuation is performed to create a vacuum of 30 mmHg or more.

9. A device for manufacturing artificial stone, comprising:

a primary vibration unit including a raw material weighing instrument capable of weighing a predetermined
amount of a mixed raw material for artificial stone, a mold into which the weighed raw material is injected from
the weighing instrument, and a vibrator for primarily vibrating the mold;

Table 1

Example Comparative Example

Bending strength 13.5 11.2

(N/mm2)

Absorption rate (%) 1.5 2.5
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a vacuum generation unit including a chamber receiving the mold transferred from the primary vibration unit
and a vacuum generator capable of evacuating air from the chamber to create a vacuum in the chamber; and
a secondary vibration unit including a vibrator for secondarily vibrating the mold transferred from the vacuum
generation unit.

10. The device of claim 9, wherein primary vibration and secondary vibration are applied at normal pressure and a
vibration rate of 1800 to 7000 rpm.

11. The device of claim 9, wherein the vacuum generator evacuates air from the chamber to create a vacuum of 30
mmHg or more in the chamber.

12. The device of claim 9, wherein the raw material is a resin or a cement slurry.

13. The device of claim 12, wherein the resin comprises at least one selected from the group consisting of acrylic resins,
unsaturated polyester resins, epoxy resins, polyvinyl chloride, polystyrene, polycarbonate, poly(methyl methacr-
ylate), polyethyleneterephthalate, and styrene-methyl methacrylate copolymers.

14. The device of claim 12, wherein the cement slurry contains 25 to 35 parts by weight of water based on 100 parts
by weight of cement.
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