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DESCRIPTION

SYSTEM AND METHOD FOR PRODUCING THIN CEMENT-BASED PANELS HAVING
HIGH STRENGTH, DURABILITY AND PRODUCTION RATE

Field of Invention _

This invention relates to a system for producing two d_iménsions of a 'thvree-vdimensidnal
cement-based product substantially larger than its third dimension in the form of a panel, i.e.
for providing a panel with a very thin structure, as well as to a method using this system.
Prior Art ‘

Cement-based materials are generally considered to be as inexpensive building materiéls.
Cement-based materials typically have a low tensile strength and low impact strength. A low
tensile strength and low impact strength are not problematic in terms of many applications.
When, however, it is desired to produce materials with a very thin cross-section, this
becomes unfeasible based on the lower tensile strength. In order to overcome this, fibers of
different sorts are introduced into cement-based materials. Fibers incorporated into cement-
based materials both improve the mechanical performance and enhance the durability of the

materials.

In the past, the most common one among these products was the asbestos fiber-reinforced
cementitous panels. The basic reasons for the widespread preference of asbestos in
cementitous panels may be listed as its superior dispersion capacity, form stability, water-
retaining capacity and its heat resistance. One of the features of the asbestos products
rendering them preferable was their superior nailing and cutting property. However, after it
was documented that asbestos is carcinogenic, the production of products manufactured
using this fiber was discontinued and the relevant producers headed for alternative produCts‘.‘
Thus, it was started to use synthetic fibers in place of asbest‘osfi‘bers in these alternative

products.

Another type of fibrous cementitous panels is the wood particleboards or panels. The swift
and economical production of wood particleboards madée these preferable, but many
problems, such as cracking, breaking, etc. have been encountere_d when these products
were used in outdoors where harsh winter conditions were prevailing due to their high water

absorption capacity and low durability.
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Additionally, it is required-to enhance the amount of fiber for increasing the performance of
fiber-reinforced materials. Supplementing fibers, on the other hand, increases the materials’
viscosity to a great extent, so that a cement-based material with high fiber content becomes
difficult in terms of processing and application via conventional methods. In conventional
methods, only the short fibers are used at very low proportions.

There are some methods available for processing fibrous materials. One of these is the
Hatschek process. In said process, the fibers and a matrix is mixed with water and then the
water is removed via a dewatering process. Any materials produced by this method are
brittle and are highly susceptible to deformation under external influences. Additionally, they

are not convenient for using any kind of fibers.

The patent document with publication number US5108679 relates to the production of fiber-
reinforced cement-based materials. According to that document, a fibrous material is fed
through an inlet, compressed by means of rollers and turned into flat plates by means of.a
slipper. That method is also used for non-fibrous cementitous materials, wherein cement,
aggregate, and water are mixed, and are then placed onto movable pallets first. by means of
a roller and then a slipper (US5106557).

The patent-with publication number US4066723, in turn, proposes a method fqr produéing
laminated fibrous concrete, but that method is useful for products only, which have a

thickness above a level which could not be considered as thin.

The documents US5891374 and US6528161 ‘disclose the production of fiber-reinforced

~materials by an extrusion method. This method substantiélly facilitates the production of

products having corhplex shapes. Producing the panels with a very small thickness below 4
mm, however, requires very high pressures to be applied to the extruder. Furthermore, the
outlet of the extruder has a limited width. Therefore, thin materials can only be produced in
limited widths. |

Having said that, despite the fact that water-retaining additives are added into the mortar in
the extrusion technique, such as asbestos, pulp fiber, methyl cellulose, polyoxyalkéline'
derivatives, copolymer (US2008/0045633 A1, WO02005/123625, W02007/074924), glass,
steel or ceramic, the water in the mixture is decomposed under high pressure, and

resultantly, the product cannot be fed out from the outlet of the extruder.
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One of the most significant problems in extrusion is form stability. It is particularly difficult to
retain the form stability of very thin materials after they are fed out from the outlet. Because
of all these reasons, the extrusion method is not suitable for flat, wide and thin panels.

The Reticem and\PuItrusion processes, in turn, which serve to perform the production using
continues fibers, are other methods employed in producing cement-based fibrous materials.
None of these methods, or the systems using these methods, however, is practical or easily-
implemented due to the fact that they require continuous fibers and expensive equipment for

installation.

One of the previous techniques known to ’produce cementitous panels via continues
production is disclosed in the document with publication number US4504335. According to
that document, a homogenous cementitous mixture is flattened by means of a rotating roller
on a moving band and meanwhile, a lower and upper reinforcement sysfem is embedded
into the surface of the cement-containing mixture. In that method, fiber nets (textile/fabric).
are used on the lower and upper surfaces of the panel and the production is realized
accordingly. It is not possible to produce these panels with chopped.fibers using this method.
However, since it is quite hard to produce some fibers particularly such as polyviny! alcohol
(PVA) Showing superior performance in concrete in the form of fabric, it becomes an
obligation to use PVA and similar fibers in a chopped form when it is desired to use PVA and
similar fibers in this type of panels. Similarly, the patent with publication number US7615504
discloses the production technique of fabric-reinforced concrete panels.. The lower and upper
surfaces of a panel are likewise supported with fabrics in that method. The document wifh
publication number US2002/0182854 similarly discloses a production method comprising the
reinforcement of cementitous panels by confining the panels from below and above with a
fabric. The document with publication number US2002/0170648 describes cementitous
panels of which two opposite sides are cov_ered with different materials. Cementitous panels
are similarly confined from below and above with two different materials in that document.

| The document with publication number US4666648 may be cited as an example of the prior

art for the production of cementitous products, of which the upper and lower surfaces are not
confined with any materials. According to that document, concrete is compressed on a
moving wheeled segmented system so as to provide a smooth surface and then a product
fed out is cut into pieces by means of a lower system. A tile-making machine composed ofva
band on which the segmented system is placed on the lower band and a system
compressing the mortar on the top is another representative system of 'a conventional
production method for unréinforced cementitous products (U85820802).
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In the patent documents with publication numbers US3532576 and US3459620 are
described production methods of gypsum boards. These methods similarly require the use of
a supportive element for the lower and upper surfaces‘ of a-panel, as it was the case of the
foregoing cementitous panel production method. '

It is stated above that hydroxypropyl methyl cellulose is used in cement-based mixtures
according to the prior art. The use of hydroxyethyl cellulose, carboxymethyi hydr’oxyethyl
cellulose, polyethylene oxide, sodium polyacrylate, casein, and some similar water-retaining
and thickening agents are further stated. tn the patent with publication number US5047086 is
mentioned on alkali cellulose and hydroxyalkali cellulose. The document-EPO340765,v on the
other hand, mentions on the use of at least one of hydroxypropyl methyl cellulose,

hydroxyethyl methyl cellulose, and hydroxyethyl cellulose.

Very thin cross-sections are typically preferred to reduce the loads on the facadés of
buildings. Thin panels lower the load to which a building is exposed, and accordingly causes
a reduction in the load of a possible earthquake to affect a building. Furthermore, in the
materials produced with lower cross-sections, quite economic products are obtained based
an the lower raw material amounts used in the production. On the other hand, it is quite
difficult to produce this type of thin materials by maintaining size and form stability via
conventional methods. Some conventional production techniques do not allow the production
of very thin materials, whereas some very thin cementitous materials produced with other
production techniques fail in providing the desired properties in terms of form and size
stability. It is not possible to use any water retaining materials in some implementations
carried out with conventional casting techniques based on the difficulties in terms of

application and of providing processability.

When the extrusion method is used, in turn, the pressure to be applied becomes very high
when the cross-section size is made too low. Some application-related problems emerge due
to friction. 1t becomes impossible to use fibers with higher aspect ratios particularly in very
thin elements. The production is possible only with thin and short fibers.

According to the prior art stated above, there is a need towards a production technique,
which provides a continuous, rapid, and economic production of cement-based composités,
which have a higher form and thickness stability using lower pressures, are thin and/or wide,
and show a high durability, as well as towards mix ratios which._are convenient in terms of

this production technique.
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Brief Description of Invention
This invention aims to solve the aforesaid drawbacks under the inspiration of the current

state of the art.

The primary object of this invention is to provide a method for the rapid production of cement-
based fiber reinforced materials in the form of thin panels, a system using this method, and a

suitable material formulation for use in this method and system.

This invention aims to produce cementitous panel materials, which are durable against
external environment and have adequate strength, in a swift manner without using any

molds.

Water-retaining agents are used in the technique described with this invention, these agents
enabling the processability of the subject materials by means of the system proposed with
this invention, such that cement-based fibrous panels with a desired lower thickness are
obtained in continuous production. The desired lower thickness can be adjusted to an
accuracy.of 0.1 mm with the aid a mechanism provided between rollers. The thickness
stability is ensured throughout the entire panel cross-section and the thickness is kept
identical over any points. A production resulting in a stable thickness is desired due to the
convenience it provides during mounting and the end use of the product. |

Despite the fact that a thin panel is obtained in this invention, one object thereof is to reduce
the evaporation rate of water from the concrete with the water-retaining agent it comprises,
which is contrary to the prior art, thereby decreasing shrinkage, and preventing any
deformation, which typically occurs in thinner materials due to shrinkage. The formation of
discontinuous gaps (entrained air) due to the watef—retaining agent present in the material is
also an efficient factor in preventing deformations. This cellular structure (entrained air) also
increases the frost resistance of thepement-bas'ed composite material and increases its
freezing-thawing performance as well. This cellular structure also increases the frost
resistance of the cement-based composite material and increases its freezing-thawing

performance.

It is another object of this invention to obtain an orthotropic material by positioning the fibers

in a layer on directions where strength is desired.

This invention also aims to provide an easier use of highly slender fibers and to make usable

relatively thicker fibers.
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A further object of this invention is to increase the tensile strength and fracture energy of a
product obtained according to this invention as compared to known fibrous cement-based
materials by increasing the amount of included fiber to an extent, which' cannot be achieved
by conventional methods. Furthermore, the achievement of a high tensile strength is

supported by providing a homogenous distribution of fibers.

It-is a further object of this invention to obtain homogeneous properties throughout the
products obtained, by preparing the materials used in the production in advance.

Since the system does not contain some prior-art elements like the rollers and slippers at the

same time, the production costs are also reduced.

It is another object of this invéntion to achieve a production in a vefy large scale on a
relatively small plant area by means of a continuous production band, and to provide a very
economic production with almost-zero labor thanks to a mass production conducted. This is

reflected to the consumer in the form of price advantage.

The fact that a product obtained according to this invention has the consistency of play
dough allows easily shaping the product on a template as desired. Thus, the product can be
used as flat panéls, or is brought into a desired shape by means of a template and then

cured to give a final product.

Structural and characteristic features and all advantages of the present invention shall be
made clear by means of enclosed figures described here below and a detailed description
written by making references to said figures; therefore, the present invention must be

evaluated by taking into consideration said figures and the detailed description.

Brief Description of Drawings

Figure 1 is a perspective illustration of a preferred system according to the present invention.
Figure 2 is a side cross-sectional illustration of the preferred system according to the present
invention.

The figures are not scaled to actual sizes'and some details may be omitted, which are not
required to understand the invention. Additionally, the components which are substantially
identical or which have functions which are substantially identical are indicated with the same

reference numbers.
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7 F
Description of Reference Numbers
110. Feeding unit 150. Width sizing unit
120. Compressive roller set | 160. Length sizing unit
130. Final roller set 170. Curing band
140. Support band 180. Pouring band

Detailed Description of Invention
This invention provides a method and system for obtaining a cement-based panel material
comprising cement and water, which has a durability and such a low thickness that were not

feasible according to the prior art.

The method and system according to this invention is characterized by at least one
compressive roller set (120) comprising at least two rollers through which a fed material is

passed.

Preferred embodiment of this invention:

In the following detailed description, preferred embodiments of the system, method, and the
materials used in this system and method according to the present invention shall be -
described illustratively only to make clear the present invention without impqsing any

restrictions thereon.

The basic formulation of the material used in the system and method according to the
present invention comprises 200-1200 kg cement and 200-800 kg water per 1 m® material. It

is also preferred to use 1-200 kg of fiber in the material.

The cement used in this invention is hydraulic cement, but it is possible to use other cements
like ASTM Type 1, Type 2, Type 3, and Type 4 known in the relevant art as well. The 28-day
standard strength of the cement used in the mixture may vary between 32.5 — 72.5 N/mm?,
The amount of water used has to be an amount which would sufficient for the hydration of
the cement. It also has to be kept in minimum to avoid any decrease or loss in the strength
and durability of the products. The type and performance of the chemical additive in the
mixture is important with respect to the fresh performance of a product obtained and in terms
of guaranteeing its form stability. The additive has to have features to contribute to the
thixotropic property of av product obtained. The chemical additive must also allow producing
the product with lower amounts of water to render it more durable against outdoor conditions.
Super plasticizer additives are used for this purpose. The proportion of plasticizer used
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varies between 0.1 to 7% of the weight of cement. The additives used may be lignin-,

melamine-, naphthalene-, polycarboxylate-based.

It is also possible to use mineral additives with cement in the mixture to increase the
durability of the product, lower down the hydratation heat and shrinkage, and to obtain a
more environmentally-friendly product. These mineral additives may be natural pozzglans
(volcanic tuffs, volcanic glasses, etc.), and synthetic pozzolans (fly ash, blast furnace slag,
silica fume). The amount of additive used is preferably 1-800 kg per 1 m® material.

These mineral additives are preferably a material selected from the group comprising
synthetic pozzolans and natural pozzolans such as fly ash, blast furnace slag, and silica

fume, or a proper combination thereof.

Aggregate is also used in the mixture. These aggregates are in a size of 0.05 mm to 2 mm.
These sizes can be used in the production of panels with a thickness of 2-4 mm. When it is
desired to produce panels with a higher thickness, the size of aggregates may be increased
up to 10 mm. The aggregates may be natural aggregates'with a normal weight and natural
lightweight and synthetic aggregates. Natural aggregates with normal weight may be
produced from quartz, silica, dolomite, limestone, sandstone, basalt, granite. Natural and
synthetic lightweight aggregates, in turn, are other synthetic lightweight aggregates such as
pumice, expended clay, perlite, expended perlite, extruded polystyrene ('XPS), expanded
polystyrene (EPS), glass foam, etc.. The most preferred agent is quartz powder. This powder

can also be named as quartz sand in the relevant art.

With these agents added, it is aimed to prevent any shrinkage and related problems possibly
to occur due to the cement amount. In order to obtain better results, it may be preferred to
substitute some amount of cement with fly ash and blast furnace slag. Quartz sénd with
particles approximately corresponding to the size of cement particles is used to prevent any
deterioration in the form stability of products during wetting and drying cycles by minimizing

the shrinkage of products obtained.

The fibers used in the materials according to the present invention are preferably synthetic
fibers, but it may be natural fiber as well. Therefore, a fiber selected from the grbup
comprising polypropylene (PP), glass, polyvinyl alcohol (PVA), Kevlar, polyethylene (YPEV),
nylon, cotton, wood fiber, or a proper combination thereof. The length of fiber preferred

according to this invention is 0.5 mm to 50 mm. In terms of synthetic and glass fibers, the
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fibers to be used in the mixture may vary from 0.01% to 10% of the total weight. This
proportion may vary from 0.01% to 50% of the total weight for steel fibrous products.

It is also possible to use sand in the material according to the present invention. The sand to
be preferred should not contain grains with a size exceeding 1 mm.

In addition to the ingredients referred to above, at least consistency-regulating and water-
retaining additives are used to increase the thixotropy of the mixture. The consistency-
regulating and water-retaining agents are selected from the group comprising hydroxypropyl
methyl cellulose and methylcellulose, or a proper combination thereof. Alternatively,
hydroxyethyl cellulose, carboxymethyl hydroxyethyl cellulose, polyethylene oxide, sodium
polyacrylate, casein, alkali cellulose, hydroxyalkali cellulose, hydroxypropyl methyl cellulose,
hydroxyethyl methyl cellulose, and hydrotoxyethyl ethyl cellulose can be used.for this
purpose. The proportion of these materials to the total mass in the mixture may vary 0.1% to
4%.

It is also possible to use air-entraining additives in the present invention to enhance the
freezing thawing performance. The proportion of air-entraining additives varies 0.1 to 7% of

the weight of cement.

Some nano materials, which have become widely used in the production of cement-based
materials, are also used to increase the product performance. These are nano SiO, and

nano TiO,. The proportion of nano substances in the mixture may vary 0.5 to 7.5%. ,

The following representative formulations can be presented for the mixture accordi'ng to the

present invention:

Example 1;

Ingredients Amount (kg/m®)
cement (CEM1 42,5) 400-1200

water 200-500

sand 400-1200
naphthalene-based plasticizer 0.1-15
consistency-regulator (hydroxypropyl methyl cellulose) | 0.1-15

synthetic fiber (PP) 1-200
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Example 2:

ingredients Amount (kg/m°)

cement (CEM1 42,5) 400-1200

water 206-500

sand 400-1200

naphthalene-based plasticizer 0.1-15

consistency-regulator (hydroxypropyl methy! cellulose) | 0.1-15

synthetic fiber (PVA) 1-200

Example 3:

Ingredients Amount (kg/m°)

cement (CEM1 42,5) 200-1000

mineral additive (fly ash) 200-800

water 200-500

sand 400-1200

naphthalene-based plasticizer 0.1-15

consistency-regulator (hydroxypropyl methyl cellulose) | 0.1-15

synthetic fiber (PP) 1-200

Example 4:

Ingredients Amount (kg/m®)

cement (CEM1 42,5) 200-1000
["mineral additive (blast furnace slag) 200-800

water 200-500

sand 400-1200

naphthalene-based plasticizer 0,1-15

consistency-regulator (hydroxypropyl methyl cellulbse) 0,1-15

synthetic fiber (PP) 1-200
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Example 5:

Ingredients Amount (kg/m°)
cement (CEM1 42,5) 200-1000
mineral additive (fly ash) 200-800
mineral additive (silica fume) 1-100
water 200-500
sand 400-1200
naphthalene-based plasticizer 0.1-15
consistency-regulator (hydroxypropyl methyl cellulose) | 0.1-15
synthetic fiber (PP) 1-200
Example 6:

Ingredients Amount (kg/m°)
cement (CEM1 42,5) 200-1000
mineral additive (fly ash) 200-800
mineral additive (silica fume) 1-100
water 200-500
sand 400-1200
naphthalene-based plasticizer 0.1-15
consistency-regulator (hydroxypropyl methyl cellulose) | 0.1-15
synthetic fiber (PP) 1-200
Example 7:

Ingredients Amount (kg/m°)
cement (CEM1 42,5) 200-1000
mineral additive (silica fume) 1-100
water 200-500
sand 400-1200
naphthalene-based plasticizer 0.1-16
consistency-regulator (hydroxypropyl methyl celiulose) | 0.1-15
synthetic fiber (PP) 1-200

The performance ranges obtained for the examples

stability and high strength and durability-are as follows.

given above and proving the form
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Example # Flexural Tensile | Fracture Water
strength | strength | energy | Absorption (%)
(MPa) (MPa) (JIm?)
1 3-20 1-6 50-1500 1-10
2 3-25 1-9 50-2000 1-10
3 3-20 1-6 50-1500 1-10
4 3-20 1-6 50-1500 1-10
5 3-25 1-7 50-1600 1-10
6 3-25 1-7 50-1600 - 1-10
7 3-25 17 » 50-1600 1-10

Figure 3 provides load-deformation curves of a four-point bending test for 2.5x50 mm
samples of Example 2 with varying PVA fiber contents following a curing period of 7 days
under air. It is possible to produce composites with different mechanical properties by
changing the PVA fiber content in the mixture. Here, changing the PVA fiber content
considerably alters the load borne by composites with a thickness of 3 mm and a width of 50
mm. However, no considerable differences occur in terms of strength. When the areas under
curves are compared, however, it can be seen that significant differences emerge among the

fracture energies of the composites.

Figure 4 provides load-deformation curves of a four-point bending test for a 2.5x50 mm
sample of Example 1 comprising PP fibers following a curing period of 7 days under air.
Similarly, Figure 5 provides stress-deformation curves of a tensile stress test for a 2.5x50

mm sample of Example 1 compfising PP fibers following a curing period of 7 days under air.

Figure 6 provides load-deformation curves of a four-point bending test for a 2.5x50 mm
sample of Example 2 comprising PVA fibers following a curing period of 4 days in wafer.
Figure 7, in turn, provides load-deformation curves of a four-point bending test for a 2.5x50
mm sample of Example 2 comprising PP fibers following a.cuﬁng period of 4 days Vunder air.

Figure 8, provides load-deformation curves of a four-point bending test for a 2.5x50 mm
sample of Example 2 comprising PVA fibers following a curing period of 30 minutes in a hot-
air tunnel at 65°C and 4 days under air. The load-deformatidn curves for the same sample
following a curing period of 60 minutes are shown in Figure 9.
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While no differences are observed in the material properties of the samples comprising PP
fibers (Example 1) according to the direction these samples are outlet from the machine, the
mechanical properties of the samples comprising PVA fibers (Example 2) do vary towards
the outlet direction of the machine. Despite the fact that there was no significant difference
between the flexural strength of the samples taken out in. parallel to the outlet direction of
machine and of the samples taken out perpendicularly to the outlet direction of machine,
considerable differences have been determined in terms of the rupture energy. Figure 10
gives a micrograph image of a polished surface of the panel obtained. Figure 11, in turn,
gives a micrograph image of the cross-section of the panel in parallel to the outlet direction.

The difference of the method according to the present invention to the roller and slipper
method is that the material is not moved on paliets at the bottom. The material is first passed
through pre-compressivé rollérs (120), which have a diameter lower than that of the final
rollers (130). The material is guided then in between the larger rollers. The material is not
placed on any ‘pallet as it is present between the roller sets (120, 130). It is not flattened by
means of a slipper either. The material is flattened by using the surfaces 6f the rollers and is
passed from one roller to the other in continues manher. A band or bands ‘dispos‘ed below

the material and between the rollers is/éfe used only for supporting the material from below.

In the method according to this invention, first the dry substances except‘ the fibers ére
weighed‘ according to a proper recipe and poured into a mix. The dry mix is ‘mixed iﬁ the
mixer. Then, some amount of the water (preferably half of the total amount) to be introduced
into the mix is added to moisten the niix and to prevent the absorption of the additives rby fhé
aggregate and cement and is mixed for 3-5 minutes. If Micro and nano materiéls are to be
used, they are weighed at proper amounts and slurry is brepared, thereaﬁer some portion of
this material is introduced into the solid mix. Meanwhile, th,e'plastiéizer, liquid materials, and
other chemical additives, as well as the remaining.portion of water are mixed’inv a dosing unit
and then poured into the mixer. Finally, thé slurry obtained from the micro and nano
materials and the fibers are added into the mix, mixed for 3-5 minutes, and then transferred
to a pouring bahd (180). The material is dropped from the pouring band to a feedinQ unit'
(110). The material is queezed in the feeding unit by means of an auger and is fed from the
outlet of ’ihe feeding unit onto a first band (140) at uniform amounts. The, fifst band' delivers
the fibrous paste to the inlet of the first roller set (120) and the rollers Compress the’paste into
a first thickness of 3.5 mm. Figure 12 gives a microscopic ima'gé of the panel dropped to. the
band following the first rollers. Figure 13, in turn, provides a détailed view of the same image.
The material brought to its first thickness is passed to a second band (140) and fhe second
band transfers the materiall to a second roller set (120). 'The fhicknéss of ,th‘e material_is
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further decreased in the second roller set (120) to 1-3 cm. The thinned material is outlet from
the rollers, is passed to a third band (140), and the third band (140) transfers the material to
a third roller set (120). The thickness of the material is further reduced in the third set-(120) to
0.6-1 cm. This material is passed to a fourth band {140) at the outlet of the rollers (120), and
the fourth band (140) transfers the material to a fourth roller-set (120). The forth set'(120)
gives the final thickness of the material (0.2-0.4 cm). Thé form of the edges of the material is
yet improper and it has not a stable width. in order to correct this, a fifth band (140) brings
the material below a width sizing unit (150) for dimensioning the width of the material and its
width is sized preferably by means of a saw. Then the material is brought below a length
sizing unit (160) which dimensions the length of the material. The Iength of the material-is cut
by means of a guillotine in the unit (160). '

The output product is taken to a curing band (170). Different methods are used for curing the
material in order to provide strength. The material can be cured under air, in water, steam, a

“hot tunnel or in an autoclave. It is also possible to cure the matérial by applying a curing

material into or over the material.

Some amount of fiber is spread betweén freshly-prepared plates which were flattened in
different rollers, and then the plates are combined and passed back betwéen the rbllers,
Thus, the fibers are embedded into the matrix. This process is fepeated many tirhes s‘o that
the fibers are embedded into the matrix in an amount that was not possiblé to embed into the
matrix according to the prior art. Additionally, there is no limit in the Iehgth of fibers to be
embédded info the matrix in this wéy. If desired, the fibers can also be applied like a yarn in
continues form without being cut. Thus, the fibers are oriented as desired and the property of
the material can be adjusted according to this orientation. Hence, a material can be produced

which has desired mechanical properties on desired directions.

A powder or liquid paint of various colors can be applied onto the material before it is passed
through the final rollers during production and a decorative appearance is created on the

product.

By annexing an additional unit or apparatus to the system, the panel is droppe'd ‘on‘a rhale or
female mold and turned into a box shape using a very low preésure. It can also be produced
in L or U shapes. It can be produced in a trapezium form aé well. The panel is folded after it
leaves the sizing process, and it can thus be shaped without Using any mblds.-lt' may' be
dropped on a mass having a desired shape and be shaped uéing a very low pressure. |
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A desired patter’n Ca‘n’ be formed 6n the surface of the final roller, such that _p’rbducts with

desired surfaces and even with trapezium cross-sections can be obtained. .

If desired, a single unit can be used to obtain a product with desired sizes, in plaée of us‘ing
the width and length sizing units (150, 160) separately. It is also possible to produce panels
with a thickness up to 10 cm by setting up the system accordingly. If thin products are to be
obtained, the number of the rolier sets can be increased according to the lower thickness to

be produced.

One of the superiorities of this method is that it allows obtaining an orthotropic material by
orienting the fibers in the layer on the outlet direction. Since the fibers are oriented on the
direction on which they have to bear the tensile stress (the direction on which the panels are
outlet and/or the direction perpendicular to this outlet direction) in the productiohsvmade'with
the method according to this invention, it becomes possible to obtain higher performances
using lower amounts of fiber and to obtain more economic and more processable products.

The method according to the present invention allows producing floor coverings, covering
panels, ceiling coverings, tiles, roof coverings, partition panels, or protective layers. The
features of the products obtained according to the present invention may be listed as follows:

improved strength,

- improved durability, ,

- uniform distribution of fibers due té the m_ix technique, _

- increased tensile strength és compared to the products free 6f fibers, ..

- increased strength as_compared to the products produced via the Hatschek method, |
- strain hardening property, - | | -

- lack of formation of laminated Iayérs in the produ_ét,‘ ‘

- possibility to use higher proportions of fiber, and |

- elimination of the high pressure and energy requirement for shaping the products by

means of rollers.
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CLAIMS

1. A system for obtaining a cement-based panel éontaining with material containing cement
and water, characterized by comprising at least one compressive roller set (120) comprising
at least two rollers through which said material is passed.

2. The system for obtaining cement-based panel according to Claim 1, characterized by
comprising a final roller set (130) comprising at least two rollers to which the material output
from said roller set (120) in a certain thickness is transferred without using any pallet and is

passed between them accordingly.

3. The system for obtaining cement-based panel according to Claim 1, characterized by
further comprising at least one support band (140), extending between said roller sets (120,
130) and supporting the panel obtained from below.

4. The system for obtaining cement-based panel according to Claim 1, characterized in that
the rollers disposed in said roller set (120, 130) have the same cross-sectional diameter.

5. The system for obtaining cement-based panel according to Claim 1, characterized in that
the cross-sectional diameter of rollers of the roller set (120) is smaller than that of the rollers

of the next roller set (120, 130) according to material flow direction.

6. The system for obtaining cement-based panel according to Claim 1, characterized in that
the distance between the rollers of the roller set is smaller than the distance between the

rollers of the next roller set according to material flow direction.

7. The system for obtaining cement-based pane! according to Claim 1, characterized by
comprising at least one feeding unit (110) serving to feed said material into the system.

8. The system for obtaining cement-based panel according to Claim 1, characterized by
comprising at least one pouring band (180) serving to transfer the prepared material to the
feeding unit (110). ‘

9. The system for obtaining cement-based panel according to Claim 1, characterized by
comprising at least one sizing unit (150, 160) serving to dimension the width and/or length of

panel.obtained from the final roller set (130).
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10. The system for obtaining cement-based panel according to Claim 1, characterized in that v
at least one roller of said final roller set (130) has visual patterns formed thereon.

11. A method for obtaining cement-based panel comprising cement and water, in which the
system according to any of the preceding claims is used, characterized by comprising the
steps of;
o determining material formulation according to the intendéd usé and the desired
mechanical properties of panel to be produced, '
e preparing the material mix, and
e obtaining a thin panel by passing the material of the cement-based panel through
between at least one compressive roller set (120) comprising at ieast two rollers.

12. The method. for obtaining cement-based panel according to Claim 11, characterized by
comprising the steps in which said thin panel obtained is transferred to at least one final roller
set (130), comprising at least two rollers, without using any pallet, and is passed through said
final roller set (130).

13. The method for obtaining cement-based panel according to Claim 11, characterized by
obtaining panel having a thickness up to at least 2. mm from the material in said process of

thin panel production.

14. The method for obtaining cement-based panel according to Claim 11, characterized by
comprising the step in which the panel is supported from below by means of at least one
band (140) while the panei is transferred between said roller sets (120, 130). '

15. The method for obtainihg cement-based panel according to Cléim 11, characterized by
comprising the steps in which dry materials are weighed, the"dry materiéls afe mixed in é
mixer, some amount of water is added into the dry mix, additives and liquid materials' are
mixed with the remaining amount of water in a separate tank, this liquid mix is added into and
mixed with the solid mix, and fibers are introduced into the final mix for preparing said

material.

16. The method for obtaining cement-based panel according to Claim 15, char,acte‘riz‘e'd by
comprising the steps in which, if it will be used, slurry with micro and/or nano materials is

prepared and this slurry is added into the mix.
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17. The method for obtaining cement-based panel according to Claim 16, characterized by
comprising the steps in which, prior to bringing said liquid and solid mix together, some
amount of said micro and/or nano material slurry is added into the solid materiai mix, and thé
remaining amount thereof is introduced together with the fibers in final step.

18. The method for obtaining cement-based panel according to Claim 16, characterized in
that said micro and/or nano material slurry comprises a nano material selected from a group
comprising nano SiO, and nano TiO,, or a proper combination thereof. '

19. The method for obtaining cement-based panel according to Claim 11, characterized by
comprising the steps in which fibers are spread between freshly-prepared panels flattened
through different rollers, and two panels are laid in a superimposed manner and passed
again through rollers, when if is desired to embed fhe fibxers into the rvnatrix/material.v

20. The method for obtaining cement-based panel according to Claim 11, characterized by
comprising the step in which powder or liquid paint of various colors is applied over the

material before the material is fed to the final roller set (130).

21. The method for obtaining cement-based panel according to Claim 11, chéraéterizéd by
comprising the step in which the panel obtained is cured to increase the strength of the

panel.

22.The method for obtaining cement-based panel according to Claim 11 characterized by
comprising the step in which the panelv obtained is shaped by means of»,fc')lding with or

without using molds.
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