1 METHOD FOR MANUFACTURI NG NON- FLAT AGGLOVERATED STONE PRODUCTS
Field of the Invention 5The present invention relates to the
techniques used in the production of aggl onerated products, and nore
particularly, it relates to a nmethod for manufacturing non-fl at

aggl omer at ed stone products by neans ofl vacuum vi br oconpr essi on.
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art comprises the international PCT application WO 2006/100321, belonging to

20  Cosentino S.A., which describes the manufacture of elements of this type with
~—— special resins allowing the use thereof in outdoor environments. ~  — — —~

An example of these stone agglomerates can be found on the market with
the name “Bretonstone”, manufactured by means of the process belonging to the
company Breton S.p.A. (ltaly), in which the manufacture of the agglomerates, in

25 the form of a panel or of a slab, starts from a mixture of aggregates with a known
grain size and a polyester resin to which suitable additives have been
incorporated. Particularly, once the manufacturing mass is perfectly homogenized,
it is directly arranged on a belt, such that a carriage limits the perimeter for such
mass to take the form of a panel. The amount of mass arranged is calculated

30 according to the dimensions (surface area and thickness) of the panel which is to
be manufactured.

Likewise, between the mass and the conveyor belt there is placed a
separating element such as a paper, liquid silicone, elastomer or plastic, for
example any protective plastic preventing the mass from adhering to the belt

35 during the pressing would be valid. Additionally, a layer of any conventionat wax or
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35Chi cl aggpkexP™ Me mahufacture of three-dimensional objects such as sinks, in which

there are horizontal, vertical and curved surfaces, and considering the fact that the
three-dimensional object can have a size up to 10 times larger than a traditional
panel which has a thickness of 3 cm.

30 For the previous reasons, up until now the only alternative, which is
laborious, for manufacturing said non-flat products was to adhere pieces
previously cut to size obtained from said agglomerate in the form of a panel or of a
slab. Subsequently, when the pieces are joined, the product is edge-planed and
polished, as described in Spanish patent application 2 257 912 of Artemarmol

35 Chiclana (Spain).
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35 Said object is achieved by means of a method in which, as an initial step, a




I n anot her enbodi nent, the nethod additionally conprises the step of
calibrating and polishing the obtained product after it is extracted.
151 n an additional enbodinent, the nold additionally conprises a
rigid inner sleeve which is placed and adjusted inside the nold; and
on which the denol ding agent is placed.4 The advantage of this
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Pr %UCt s are In an additional embodiment, the mold additionally comprises a rigid inner
sleeve which is placed and adjusted inside the mold; and on which the demolding
agent is placed. The advantage of this embodiment is that once the
vibrocompression has been performed, the sleeve is extracted from the mold to
cure the mass inside it, the mold is thus free to be used again in obtaining another

20 product.

— ————  The summary of the method for manufacturing non-flat agglomerated stone

products comprises:
- providing a mold which is open at the top and which has an inner surface;
- covering the inner surface of the mold with a material preventing the direct
25 contact of the manufacturing mass with the mold;
- discharging a molding mass consisting of particles of at least an aggregate
and an organic binder into the mold;
- subjecting the mold to vacuum for the purpose of extracting the occluded air
in the mass;
30 - applying pressure and vibration to the mass to continue extracting the air
and compacting the mass;
- inducing the polymerization of the assembly; and,
- extracting the formed product.
The non-flat agglomerated stone product obtained by that method is also an
35 object of the invention, this product being able to be a kitchen or bathroom item or



5pl aced outdoors should be chosen. Brief Description of the Draw ngs
To conpl enent the description which is being made and for the purpose
of aiding to better understand the features of the invention
according to preferred practical enbodi nents thereof, the
following is attached as an integral pa&t of this 10description:
Figure 1 is a block diagram show ng the sequence of a preferred

enbodi nent of e nethod of the present invention. gure
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provi ded
Detailed Description of the Preferred Embodiments of the Invention

As described in the background section, up untii now the vacuum
20 vibrocompression method has only been useful for obtaining slabs and panels

more than 3 cm thick. Up until the present invention, it was considered that these
principles were not applicable to non-flat products, such as sinks, which can be up
to 40 cm high, i.e., more than 10 times the usual size of a panel or slab which

25 usually do not exceed 3 cm, and which can have vertical walls, which is
geometrically different from a panel with a horizontal surface.

The method of the present invention involves a significant change of
concept and that change relates direcily to the use of a mold in a vacuum
vibrocompression machine which is resized fo accept said mold, and performing

30 therein and in the molding mass the vacuum, compression and vibration
operations.

An embodiment of the method of the present invention can be explained
from Figure 1, in which the method 10 starts with step 20 in which a mold which is
open at the top and which has an inner surface is provided. Then, in step 30 the

35 inner surface of the mold is covered with a demolding agent. Subsequently, in step

which are considered as flat products within the art and which are generally not



35inner surface of the nold is covered with a denol di ng agent.
Subsequently, in step 6 40 a nolding nass consisting of particles of
at | east a stone aggregate and an organic binder is discharged into
the nold, the denol ding agent prevents the nass from adhering to the
nol d and obviously facilitates denol di g the obtained product.
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25 In the embaodiment which is described, an additional step which is indicated
with reference number 90 is carried out, in which the product is calibrated and
polished in all its inner faces, such that the material is provided with the desired
end finish. This involves another substantial difference with the elements
described in the state of the art, since the elements manufactured by means of

30 injection are not polished, whereas the proposed elements are calibrated and
polished, as occurs in flat parts.

In relation to the manufacturing mass used for the molding, using a
conventional manufacturing mass, already described in the prior art, is preferred
because the aesthetic characteristics desired in the product to be obtained must

35 be exactly the same as those obtained in the pressed material in the form of a



7 panel or slab. In said nass, a polyester, vinyl ester,

pol yur et hane, epoxy or acrylic resin with a content of the order of 6
to 15% by weight in the nolding mass is used, which is added in a

m xture of different types of ground aggregates with known grain
sizes and contents, such as quartz, cri/stobalite, siliceous sands, 5
feldspar, granite, glass, ferrosilicon, netallic silica, mrror or

ot her types Pf regates also d scrlbed in he s of the art
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extraction of the product. Furthermore, it is essential to prevent manufacturing
mass from being introduced between the joints between walls of the metallic mold
during the pressing step, because if the latter harden they make it impossible to be
35 able to extract the product from the mold, hence the importance of the demolding



10A variant of the nold used in the nmethod is illustrated in Figure
4, in which the nold 1 additionally conprises an inner sleeve 5 which
Is adjusted inside the nold and on which the film3 is applied. In
this enbodi ment the sleeve 5 is nmanufactured froma conpletely rigid
material (steel, alumnium duralumn, &lastic, wood, etc),
preferably carbon steel, but it can be made with the same 15

materialg wth i C mol.d . i.s de senb0|ment
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5G ound sompeesgitn ha@etalnegdy bder Qs.pplled on the molding mass, the inner sleeve
which still has the uncured mass, is removed from the mold. The inner sleeve 5 is

then introduced in the oven to cure the mass.
This embodiment of the method allows recovering the mold for a new
20 pressing due to the fact that when the mass is cured directly in the mold, the latter

- cannot be recovered until after 2 or 3 hours necessary for hardening the mass.

Two other main advantages of this embodiment are, on one hand the cost
saving in molds, since the production capacity increases without having to invest
in molds and, on the other hand, a short firing time in the oven, since when the

25 sleeve 5 is removed from the mold, the heat fransmission is much quicker and
does not occupy as much volume as when the curing is performed inside the mold
1.

The products obtained by means of the method are preferably bathroom or

kitchen items or pieces of furniture, such as sinks, washbowls, shower trays,
30 counters, etc.
According to the described method, an example thereof, which does not
limit the present invention, is illustrated below.
Example:
A conventional manufacturing mass with the following composition is
35 formulated.



Gound glass (0.6-1.2 mm: 9 % Gound mrror (1.2-2 mm: 23 % Wite
pi gnent: 8% (over the resin content). Suitable additives nust be
incorporated to the nentioned resin in order to 10 i nduce the

pol ymeri zati on process, for which a catalyst, an accel erator and
additionally a coupling agent, ultravidet filters or antim crobial
agents are added to it. Once the material has been correctly

honogeni zed, it is poured onto e nold, the entire free vol une

t her eof t@it 'E'B%'&gqyeq*ﬁérea%%e}n‘gl y is then 15 introduced in the
vacuum cmmfzgdsht@san@sm%t he latter is |lowered to cl ose the

vol une i vac d,S to be made, and the punp is operated,

al | ow ngra%uﬁ#%@rig% W? é’ until the desired vacuumis reached, in
t hi s cas&ilicansaniyl (OTHd .2ratre): i1l %i.s t hen subjected to vi broconpression,
suchg t hatGr‘BuH&?li\fr'érr?O qfo 6 I.Pl:ﬁ 19516}, a vibration of 3400 rpm are appli ed
for 4 mnutes

tie chamber of 20 the press i s opened
and t he @panﬂgl%ﬁé&@a@ﬂéﬁmm\hﬁc% nmold is taken to the oven, in which

it is sulggeehgiter# Qegmﬁﬁyatggr% of 90C for 2 hours. Finall y, the

har denedéﬂ] ment é{ﬁ g@oeéobra ed and oI| hed. In view of
this des E‘? d VSFW%@?]”’E -person skilled in the art
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aggl orer addiiopabyie qaupting egent hitradolet fitters orrartthacrqbualcagepts srsadded to
Sproviding a nold which is open at the top and which has an inner

surface; covering the inner surface of the nold with a materi al
preventing t hOnfer ther maderial asobeencomgstly fmegenizemhsis isweHrathento the
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mass; volume in whlch the vacuum is to be made, and the pump is operated, allowing 3
minutes to elapse until the desired vacuum is reached, in this case 4 mmHg. The
material is then subjected to vibrocompression, such that a pressure of 7 bar and
a vibration of 3400 rpm are applied for 4 minutes. After this time, the chamber of
20 the press is opened and the mold is extracted, which mold is taken to the oven, in
" which it is subjected to a temperature of 90°C for 2 hours. Finally, the hardened
element is calibrated and polished.

In view of this description and set of figures, the person skilled in the art will
understand that the embodiments of the invention which have been described can

25 be combined in many ways within the object of the invention.



appl ying pressure and vibration to the mass to continue extracting
the .air and cOrpacting the mass; inducing the polynerization of the
assenbly; and, 15- extracting the formed product. 2.- Method
for manufacturing non-flat aggl onerated stone products according to
claiml1, characterized in that the inng8® surface of the nold defines
t he shape of the non-flat product to be obtained and wherein the nold
I's configured such that the product iE ;nged I n a reverse manner

i nside the nold. 203.- Method for ring non-flat aggl onmerated
stone products according to claim1 or 2, additionally conprising

o extracted. 1 ety BfLaRR i ARt AREmBIARC st Brotbets
aggl oner ahedaderres! ipribetic comaeisesdi ng to any of claims 1 to 3,
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stone product snReaRY HetblyPefikaiidn 6f themysaaitdy;iated in that the inner
sle%ve I s manuf ctureﬁl1 ffrom \d/vood qet al or stone.
1 -~ extracting the formed product.

2.- Method for manufacturing non-flat agglomerated stone products
according to claim 1, characterized in that the inner surface of the mold defines the
shape of the non-flat product toc be obtained and wherein the mold is configured
such that the product is shaped in a reverse manner inside the mold.

20 3.- Method for manufacturing non-flat agglomerated stone products

— " according to claim 1 or 2, additionally comprising the step of calibrating and

polishing the obtained product after it is extracted.

4.- Method for manufacturing non-flat agglomerated stone products

according to any of claims 1 fo 3, characterized in that the material preventing the
25 direct contact of the manufacturing mass with the mold is a demolding agent in the
form of a film.

5.- Method for manufacturing non-flat agglomerated stone products
according to any of claims 1 to 3, characterized in that the mold additionally
comprises a rigid inner sleeve which is placed and adjusted inside the mold and

30 on which the demolding agent is applied.

6.- Method for manufacturing non-flat agglomerated stone products
according fo claim 5, characterized in that the demolding agent is a film.

7.- Method for manufacturing non-flat agglomerated stone products
according to any of claims 4 or 6, wherein the film is manufactured from a material

35 which is selected from the group comprising elastomers, polymers or paper.



9.- Method for manufacturing non-flat aggl onmerated stone products
5according to any of clains 1 to 8, characterized in that the,
nol di ng mass has an organic binder content of 6 to 15% 10. -
Met hod for manufacturing non-flat aggl omerated stone products
according to any of clains 1 to 9, chaté&cterized in that the organic
bi nder is a pol yester, epoxy, polyurethane, vinyl ester resin or an
acrylic resin. 1011.- Method for nanufacturlng non-f | at agglonerated

stone product 8. acMSH’tﬂ’idndof omgmifastuing; Ren-flat caagjomgraled; stense products
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12.- Method for manufacturing non-flat agglomerated stone products
according to any of claims 1 to 10, wherein the mold is manufactured from wood,
15 metal or stone. -
13.- Non-flat agglomerated stone product obtained according to the method
of any of claims 1 to 12.
14.- Non-flat agglomerated stone product according to claim 13, wherein
the product is a kitchen or bathroom item or piece of furniture, suitable for indoor
20 or outdoor use.

T " 15.- Non-flat agglomerated stone product according to claim™ 14,

characterized in that the resin used must be resistant to ultraviolet radiation, as
well as to the inclemency of the weather and thermal variations used when the
product must have an outdoor use.

25 16.- Agglomerated stone product according to claim 14, wherein the
bathroom or kitchen item or piece of furniture is a sink, a washbowl, a shower tray,
bathtub or a counter.



