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(57)  Theinvention describes a method for obtaining
a reflective or polished-like surface (similar to that of
polished stone) using a plastic lining (8, 20) as the sur-
face of the mould (22). The plastic lining (8, 20) must be
left attached to the surface of the cementitious mixture
for a predetermined curing time. The cementitious mix-
ture will then achieve the required surface quality. The
use of e.g. polyethylene sheeting in a structural mould
has the advantage that it can be left on the object for the
desired curing time after the structural mould (22) has
been removed for further immediate casting. This is
convenient because the plastic has a low cost and is
recyclable.
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Description

[0001] The present invention concerns a method of
improving the appearance of the surface of any cemen-
titious structure or object, and in particular it relates to a
method for obtaining a reflective surface similar to that
of polished stone, marble or glazed ceramic using a
cementitious material.

[0002] It is commonly known that the conventional
aspect of cast concrete is of a dull grey and matt
appearance, which has led to its general unpopularity
although its functional convenience has enormous
advantages in the construction industry. In the concrete
market the use of coloured white cement is growing and
market demand has required that concrete should have
a more natural appearance (rock like, stone like etc.); as
a consequence there has been a general tendency to
try to change the aesthetic characteristics of cement.
[0003] As a general rule a cementitious material will
always take on the textural appearance of the surface of
the mould. Conventional casting in the construction
industry usually makes use of moulds of wood (pine or
fir). In this case the cast object has a rough and opaque
surface with visible graining.

[0004] To give a smoother aspect to the surface of the
cast object, moulds of plywood coated with synthetic
resin (or with Formica) or moulds of metal are used, in
particular for casting prefabricated elements, leaving
the cast to cure for a suitable time. For instance, the
architect Paolo Portoghesi in his construction of the
Rome mosque used Formica covering in his moulds to
cast concrete with a bright and translucent quality. Obvi-
ously the smoother the internal surface of the mould is,
the better the result. For instance, the mould of a shiny
appearance will impart these shiny properties to the
poured concrete. However, the current moulds are too
expensive to be left in contact with the concrete for the
curing time necessary to achieve a shiny effect.

[0005] It has been now surprisingly discovered a
method which allows the obtaining of shiny-surfaced
objects using a cementitious material with a considera-
bly lower cost than that of the above described known
systems, and, thanks to this, the actual carrying out a
large range of high-quality aesthetic solutions and of
new decorative effects so far unseen in concrete, by
way of a simple use of this cheap and widespread mate-
rial.

[0006] According to an essential feature of the method
of the invention, the material is cast into contact with a
sheeting made of a plastic or plastic-like material; after
casting, the cast is left to cure with the sheeting
attached thereon, whereby the cementitious material
becomes shiny in contact with the sheeting during the
curing time. The sheeting is finally removed.

[0007] In this way, if the cementitious material is
poured for instance into direct contact with a common,
low-cost plastic (e.g. polyethylene) sheeting, when the
dried concrete and the plastic sheeting are detached,
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the object is left with an extremely smooth and shiny
surface. Since the cost of the plastic is low, it can be left
to cure on the cast for the required time. In particular
and advantageously, in case of the casting of pre-fabri-
cated elements, a detachable covering (or sealed) poly-
ethylene sheeting unit of the same size as the inside of
the mould can be used. The elements can be left in a
stacking area with the plastic sheeting still attached to
the cement surface for the full curing time, while the
mould can be reused.

[0008] Plastics to be used are in particular polyethyl-
ene, polycarbonate and PVC. Using standard concrete
(cement 3.25 N/mm?, water/cement ratio = 0.45,
cement/inerts ratio = 0.333) the standard time at an
average temperature of 20° C is approx. 7/8 days to
impart a shiny surface. The required curing time
decreases with higher temperatures or faster curing
cementitious materials.

[0009] Other features and advantages of the method
according to the present invention will be apparent from
the following description of its embodiments, which
have to be intended only as examples and not limita-
tions, with reference to the attached drawings in which:

- figures 1 to 6 schematically show successive steps
of a procedure for the manufacture of pre-fabricated
substantially bidimensional elements according to
the method disclosed in the present invention;

- figure 7 schematically represents a mould for the
casting of a pre-fabricated tridimensional, multi-sur-
faced element according to the method disclosed in
the present invention;

- figure 8 represents a lining to be placed in the
mould of figure 7;

- figure 9 represents the assembly between the
mould of figure 7 and the lining of figure 8.

[0010] With reference to figures from 1 to 6, the follow-
ing example relates to the manufacturing of marble-like
tiles and large flat slabs such as cladding or facing for
buildings.

[0011]  With reference now in particular to figure 1,
with 1, 2, 3 and 4 are indicated four cement mixers con-
taining variously coloured concrete mixes. The concrete
mixes flow down, past flow regulators 5 into a general
mixing container 6, where the coloured concrete mixes
are only partly mixed, before being released through a
delivery nozzle 7 onto a band-like polyethylene sheeting
8, which is unrolled from a coil 10 onto a conveyor belt
11 moving below nozzle 7. Sheeting 8 can be optionally
pre-moulded in order to provide it with trays 9 having the
shape of the tiles to be manufactured.

[0012] A layer of coloured mixture 12 is poured on
sheeting 8, as shown in figure 2, and then moved along
belt 11, where an optional reinforcement steel frame-
work 13 is sunk into it, the mixture being still wet.
Framework 13 is provided with upwardly extending
attachment rings 14 for the final mounting of the tiles.
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[0013] With reference to figures 3 and 4, a strengthen-
ing backside layer 15 of standard grey concrete is then
poured from a nozzle 16 onto coloured layer 12, leaving
rings 14 uncovered. In this way layer 12 can be very
thin, relatively expensive coloured concrete being used
minimally, while inexpensive, standard concrete is used
for the backside of the tiles, where it remains invisible.
Sheeting 8 is then fed from belt 11 to a flat and level
board 16, where it is cut by a matrix 17, which gives the
tile the required outline. If the plastic of sheeting 8 hasn't
been pre-moulded matrix 17 cuts both layers 12 and 15
and sheeting 8 (as in figure 4). If it has been pre-
moulded then only sheeting 8 is cut at this stage, as pre-
moulded trays 9 have acted as containers for the con-
crete poured thereinto.

[0014] The tile is then moved on its board and placed
in a drying rack 18 where it is left to set, as shown in fig-
ure 5. During this initial curing time the cut object must
be placed on a perfectly flat surface, the concrete being
still wet. As soon as it has set, the tile can be stacked
vertically, as in figure 6, with plastic sheeting 8 still
attached to the surface for the full curing time needed.
[0015] The tile is then conveniently protected by
sheeting 8 until it is fitted in its final position. When this
occurs sheeting 8 is removed, leaving the surface of
layer 12 with a smooth, shiny appearance.

[0016] It has to be pointed out that, even if reference
was made to a pouring of the coloured cementitious
mixture from above onto sheeting 8, it can be squirted,
blobbed or sprayed to achieve the same results.

[0017] According to the invention, when casting con-
crete in a conventional steel mould for large or small
prefabricated multi-surfaced shapes a polyethylene liner
or bag of a slightly smaller shape can be placed inside
the steel mould prior to the concrete pouring.

[0018] With reference to figures 7 to 9, a steel mould
19 of double curvature is formed by curved plates 22
respectively connected at their edges by clamps 23. In
use, a flexible plastic sleeve 20 is inserted within mould
19, sleeve 20 being slightly smaller than the inside of
the mould. In particular, in the depicted embodiment,
the rims of sleeve 20 have the same length of the
respective chords subtended by arc-shaped edges of
plates 22. In this way sleeve 20 has no complicated
double curvature and when concrete is poured in, as in
figure 9 from a delivery nozzle 24, it can stretch, per-
fectly taking the shape of mould 19. Sleeve 20 has strips
21 extending along its lateral corner seams, which,
when sleeve 20 is placed inside mould 19, are clamped
in between steel plates 22, by way of clamps 23. After
the object has set mould 19 may be removed leaving it
protected in the plastic sleeve 20 for its complete curing
time. Conventional reinforcement can be applied prior to
casting.

[0019] The above method applies also in the construc-
tion of walls /n situ using conventional concrete casting,
but ordinary wood panelling is used instead of steel
plates. If only one special shiny surface is required the
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plastic is stretched over the relevant wood panelling with
a means of maintaining it on the concrete after the wood
panelling has been removed.

[0020] The shiny surfaced objects obtained with the
method according to the present invention are an attrac-
tive and cost effective improvement to ordinary cast
concrete. The above method will produce outstanding
artificial marbles, granites, polished stones and glazed
ceramics, and a large range of new decorative effects
when white or grey cement is combined with suitable
colours and relevant casting and mixing techniques.
[0021] These techniques of imitating marble and
stone are substantially known per se if carried out with
gypsum (the so-called "scagliola” technique), but allow
brilliant and unknown achievements if combined with
the method according to the invention. In the prior art
the use of the "scagliola” technique with a cementitious
material was prevented because, according to this tech-
nique, to create a smooth marble- or stone- like surface,
the material has necessarily to be sanded and/or pol-
ished. While the sanding of coloured gypsum doesn't
involve any problems, this material not containing any
structural aggregate and being used only with a decora-
tive function, the sanding of concrete exposes its inerts
and aggregates, impairing the final appearance of the
object.

[0022] With the above method, when the appropriate
coloured cementitious mixture is applied to the plastic it
can contain any modern cement aggregate. These will
not be exposed as the skin formed on the plastic is com-
posed of the finest inerts and cement. It is the skin itself
that contains the marble or stone-like appearance and
therefore no further polishing is required. All the aggre-
gates are left intact and money can be saved since
expensive grinding treatments are avoided. According
to various mixing and application methods an infinite
range of decorative effects and designs can be
achieved.

[0023] Besides, marquetry and stone inlay are easily
achievable as the cementitious mixture can be cut in its
wet form, or poured into shapes onto the plastic and
thus variously coloured surfaces can be juxtaposed,
which bond each other as they cure. Finally, the plastic
enhances the subtlety of colour gradation and depth
due to its water-repellent properties.

[0024] Even if reference was made to a sheeting
made of a plastic material, this being the most advanta-
geous solution, other suitable smooth-surfaced, water-
proof materials can be used, e.g. rubber, latex, leather
and similar.

[0025] Variations and/or modifications can be brought
to the method for obtaining shiny-surfaced objects using
a cementitious material according to the present inven-
tion, without departing from the scope of the invention
itself as stated in the appended claims.
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Claims

1. A method for obtaining shiny-surfaced objects
using a cementitious material characterised in that
it comprises the following steps: 5

- casting said material into contact with a sheet-
ing (8, 20) made of a plastic or plastic-like
material;

- leaving the cast to cure with said sheeting (8, 710
20) attached thereon, whereby said cementi-
tious material becomes shiny in contact with
said sheeting (8, 20) during the curing time;

- removing said sheeting (8, 20).

15
2. The method according to claim 1, wherein said
object is cast in a mould (22), said sheeting being
made by a lining (20) which internally covers said
mould (22), said mould being removed during the

curing time, leaving said cast to complete the cure 20

with said lining (20) attached thereon.

3. The method according to the previous claims,
wherein said sheeting (8, 22) is left attached to said
cast object until said object is placed inits final posi- 25
tion.

4. The method according to the previous claims,
wherein said lining is a bag (20) of substantially the
same shape of the inside of said mould (22). 30

5. The method according to claims 1 to 3, wherein
said sheeting is made by a continuous band (8)
unwound from a coil (10), which is cut after the
casting to form substantially bidimensional panels. 35

6. The method according to claim 5, wherein said
band (8) is pre-moulded.

7. The method according to the previous claims, <0
wherein said plastic material is chosen among the
group consisting of polyethylene, polycarbonate
and PVC.

8. The method according to the previous claims, 45
wherein said cementitious material contains col-
oured, cement compatible pigments.

9. The method according to the previous claims,
wherein said cast is cut in its wet form, or poured 50
into shapes onto said sheeting, to carry out vari-
ously coloured juxtaposed surfaces.
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