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(54) METHOD OF MANUFACTURE OF THEFACADE THERMAL INSULATION FINISHING ELEMENT
AND THE FINISHING ELEMENT OBTAINED THERETHROUGH

(67)  The invention relates to a method of manufac-
turing a thermal insulation finishing element for the insu-
lation and decoration of building facades. Several perfo-
rated metal strips (3) are first inserted into the thermal
insulation board (2) for fixing the thermal insulation board
(2) to the facade of the building. The perforated fastening
strips (3) are inserted across the board (2) and are di-
rected from the inner side of the board (2) at an angle of
45° diagonally downwards along the entire thickness of
the plate (2). The protruding ends of the perforated fas-
tening strips (3) are bent so that the inner end (3a) of the
perforated fastening strip (3) is directed vertically up-
wards, the outer end (3b) of the perforated fastening strip

(3) having a right-angled part (3c) is directed vertically
downwards, and a portion (3c) of the end (3b) engages
the thermal insulation board (2). A cementitious mixture
containing cement, sand, basalt fiber, pigment, hydro-
phobizing additive, deaeration promoter, plasticizer, wa-
ter is then prepared. The mixture is poured into paraf-
fin-coated PVC moulds and vibrated. Athermal insulation
element (2) with pre- inserted perforated fastening strips
(3) is placed on the pre-vibrated mass, and a pressure
of 0.4-1.0 MPa is applied to connect the outer surface of
the board with the mixture to form an integrated 8-15 mm
thick finishing layer (4). The product is dried in the mould,
then removed from the mould and finally dried.

Fig. 2
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Description
FIELD OF THE INVENTION

[0001] The invention relates to the construction indus-
try, and more particularly to a method of manufacturing
a thermal insulation finishing element for insulating and
decorating the external walls of buildings and to a thermal
insulating finishing element obtained thereby.

BACKGROUND OF THE INVENTION

[0002] Currently, in the construction industry, the ex-
ternal walls of buildings are insulated by covering them
with a suitable thermal insulation material, such as pol-
ystyrene foam panels or thermal insulation wool, which
are then covered with a desired finish such as plaster,
clinker tiles, granite, marble, aluminum or others. The
thermal insulation material is attached to the external sur-
face of the building with glue or pins or in combination of
both methods.

[0003] Such a method of thermal insulation and finish-
ing of the external walls of buildings becomes problem-
atic to implement in the presence of negative air temper-
ature, because both the finishing of the thermal insulation
material and its gluing to the external wall of the building
can be performed only at a positive outdoor temperature.
[0004] European patentNo. EP2675962 describes the
construction, production and installation methods of a
thermal insulation product for the insulation and finishing
of the external walls of buildings. The product of the in-
vention consists essentially of two elements: a thermal
insulation material and a finishing board. The finishing
board can be made of ceramic, plastic, wood, glass, met-
al, aluminum, granite, natural stone, marble, laminate
and other materials suitable for finishing. The thermal
insulation material is a polyurethane or extruded polyes-
ter board, the outer side of which is covered with a fin-
ishing board, glued to the thermal insulation board with
a polyurethane adhesive covering the entire inner sur-
face of the finishing board. The final product thus ob-
tained - a thermal insulation board with an external finish
- is attached to the outer wall of the building with either
glue or pins.

[0005] Another variant of realization of a thermal insu-
lation product for insulation of the external walls of build-
ings is described in Lithuanian patent No. 6693 owned
by an applicant of the present invention. The invention
describes a thermal insulation finishing element for fixing
to the outer wall of a building, where the finishing layer
is formed directly on the outer surface of the thermal in-
sulation board. The method according to this invention
isrealized by creating a cement mixture with special prop-
erties, which, using a special technology, is inseparably
connected to the thermal insulation board. A thermal in-
sulation finishing element is obtained, which has an in-
tegrated 8-15 mm thick decorative finishing layer with a
surface imitating marble, natural stone or other decora-

10

15

20

25

30

35

40

45

50

55

tive finishing. The thermal insulation finishing element is
attached to the external wall of the building both mechan-
ically with pins through appropriate perforated metal
strips attached to the inside of the thermal insulation fin-
ishing board and with the usual adhesives for attaching
polystyrene foam to the external wall of the building.

SUMMARY OF THE INVENTION

[0006] The objectofthe presentinvention is to improve
the previous method of manufacturing a thermal insula-
tion finishing element, which would include a technology
for the production of a thermal insulation finishing ele-
ment with integrated elements for its fastening to a build-
ing facade.

[0007] According to the present invention, a plurality
of perforated metal strips are firstinserted into the thermal
insulation board, which is preferably a polystyrene foam
board, for fixing the final formed thermal insulation fin-
ishing elementto the building facade. The perforated fas-
tening strips are inserted across the thermal insulation
board and are directed diagonally downwards from the
upper edge of the inner side of the thermal insulation
board over the entire thickness of the thermal insulation
board. Several such perforated fastening strips are in-
serted over the entire length of the thermal insulation
board and their number depends on the length of the
thermal insulation board.

[0008] Perforated fastening strips for fastening the
thermal insulation finishing element to the wall of the
building facade are inserted so that their inner and outer
ends remain partially protruding on opposite inner and
outer sides. The protruding ends of the perforated strips
are folded so that the inner end of the perforated fastening
strip faces vertically upwards and the outer end of the
perforated strip faces vertically downwards, covering a
part of the outer surface of the thermal insulation board.
[0009] The thermalinsulation board is now ready to be
covered with an outer finishing layer. First, a special ce-
ment mixture, consisting of cement, sand, basalt fiber,
various pigments, a hydrophobic additive, an air removal
additive, a plasticizer, is added to the mixer. The mixer
is switched on, and water and plasticizers are added to
the mixture. The resulting mass is poured into special
paraffin-coated PVC moulds corresponding to the shape
of the thermal insulation element and having the desired
relief of the outer surface of the thermal insulation ele-
ment. The mould with the mixture is placed on a vibrating
table and vibrated. A thermal insulation element with al-
ready inserted perforated fastening strips is placed in the
mould on the vibrated mass, and the lower surface of the
board, which is at the same time the outer (facade) sur-
face of the thermal insulation finishing element, is con-
nected with the mixture by means of a pressure. The
product is dried in the mould, then removed from the
mould and finally dried.

[0010] In this way a ready-to-attach thermal insulation
finishing element is obtained, one surface of which is
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inextricably joined with the cementitious mixture forming
the outer decorative finishing layer without the use of any
additional intermediate polyurethane adhesive, and the
opposite surface has protruding ends of perforated fas-
tening strips designed for fastening the thermal insulation
finishing element to the facade of the building. Selecting
the appropriate pigments results in decorative finishing
layers of the thermal insulation element in different col-
ours and patterns, imitating, for example, marble, natural
stone or other decorative finishes.

[0011] The cementitious mixture of the present inven-
tion, pressurized with a thermal insulation element, ac-
quires the properties of a monolith in the final product,
becoming resistant to mechanical and atmospheric-tem-
perature effects, while giving the exterior of an insulated
building an aesthetic decorative appearance. The ther-
mal insulation finishing element obtained by the method
of the present invention is fastened to the outer wall of
the building mechanically by means of pins through cor-
responding openings in the inner ends of the perforated
metal fastening strips pierced transversely through the
thermalinsulation element. As mentioned earlier, the out-
er ends of the perforated fastening strips under the fin-
ishing layer are folded vertically downwards, partially em-
bracing the thermal insulation element and ensuring its
reliable pressure on and non-separation from the building
facade.

BRIEF DESCRIPTION OF FIGURES
[0012]

Fig. 1 is a general view of a thermal insulation fin-
ishing element of the present invention;

Fig. 2 shows a three-dimensional view of the thermal
insulation finishing element;

Fig. 3 is a top view of a thermal insulation finishing
element;

Fig. 4 is a front view of a thermal insulation finishing
element;

Fig. 5 is the cross-sectional view of the thermal in-
sulation finishing element of Fig. 1 through the line
A-A.

DETAILED DESCRIPTION OF THE INVENTION

[0013] As mentioned, the object of the invention is to
produce a thermal insulation finishing element with inte-
grated elements of its fastening to the external wall of a
building. In the present invention, the term "thermal in-
sulation finishing element" refers to a thermal insulating
board, usually in the shape of a rectangular parallelepi-
ped, having integrated elements for its attachment to the
wall of the building, and a decorative layer on the outer
surface facing the viewer.

[0014] The invention will further be described with ref-
erenceto Figures 1-5. According to the presentinvention,
the thermal insulation finishing element 1 comprises a
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thermal insulation board 2, preferably a polystyrene foam
board, having the integrated perforated metal strips 3 for
attaching the thermal insulation finishing element 1 to the
exterior wall of the building, and a decorative finishing
layer 1 covering the surface of the thermal insulation
board 2 facing the viewer.

[0015] As shown in Fig. 2, the perforated fastening
strips 3 are pierced across the thermal insulation board
2 and are directed diagonally downwards from the upper
edge of the inner side of the thermal insulation board 2
over the entire thickness of the thermal insulation board
2 towards the outer side of the thermal insulation board
2. Several such perforated metal strips 3 are inserted
over the entire length of the thermal insulation board 2
and their number depends on the length of the thermal
insulation board 2. For reliable fastening of the thermal
insulation finishing element 1 to the external wall of the
building, it is recommended that the distance a between
adjacent perforated fastening strips 3 would be between
30-40 cm, and the distance b from the lateral perforated
fastening strips 3 to the side edge of the thermal insula-
tion board 2 would not exceed 20 cm.

[0016] As mentioned, the perforated metal strips 3 are
pierced across the thermal insulation board 2. They are
directed at an angle of approximately 45° from the upper
edge of the inner side of the thermal insulation board 2
down the entire thickness of the thermal insulation board
2.

[0017] The perforated fastening strips 3 are intended
for fixing the thermal insulation finishing element 1 to the
wall of the building facade and are inserted rated so that
their inner ends 3a and outer 3b remain protruding on
opposite inner and outer sides of the thermal insulation
board 2.

[0018] Preferably, the length of the end 3a of the per-
forated fastening strip 3 is about 50 mm and the length
of the end 3b is about 80 mm. The protruding ends 3a
and 3b of the perforated fastening strips 3 are folded so
that the inner end of the perforated fastening strip 3a for
fastening to the building wall is directed vertically up-
wards and the outer end 3b of the perforated fastening
strip is directed vertically downwards and pressed
against the outer surface of the thermal insulation board
2. In addition, the part 3c of the perforated fastening strip
3b is bent at a right angle to the inside of the thermal
insulation board 2, thus engaging with the thermal insu-
lation board 2. This method of mounting the perforated
fastening strips 3 ensures reliable fixation of the thermal
insulation finishing element 1 and its pressing against
the external wall of the building.

[0019] Afterinstalling the perforated fastening strips 3,
the thermal insulation board 2 is forwarded to the next
stage, i.e. for forming a decorative finishing layer 4 on
the outer surface of the thermal insulation board 2. A
special mixture has been created to form the decorative
finishing layer 4, the components of which consist of:

- cement and 0/2 mm fraction sand in a ratio of 1:2 to
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1:3, preferably 1:2.5;

- basalt fiber up to 0.3% w/w of the cementitious mix-
ture;

- pigment from 0.5 to 1.0% w/w of the cementitious
mixture to obtain the desired colour of the finishing
layer;

- hydrophobizing agent from 0.2 to 0.3% w/w of the
cementitious mixture;

- air removal additive up to 0.2% w/w of the cementi-
tious mixture;

- plasticizer up to 0.5% w/w of the cementitious mix-
ture.

[0020] The finishing layer is formed on the thermal in-
sulation board 2 in the following way: the components of
the cementitious mixture are added to the mixer in the
proportions given above. When the mixer is switched on,
water is added in amount from 8 to 9% w/w of the ce-
mentitious mixture. The mixture is stirred up for 10 to 15
minutes until a homogeneous mass of the mixture is ob-
tained. The resulting mixture is poured into PVC moulds,
coated beforehand with a paraffin mixture. The PVC
mould with the mixture is placed on a vibrating table and
vibrated for 30 to 90 seconds, preferably up to 60 sec-
onds.

[0021] During further vibration, a thermal insulation
board 2 with perforated fastening strips 3, installed into
the thermal insulation board 2 in a previous step, is
pressed into the liquid cementitious mixture with a side
having the ends 3b of the perforated fastening strips 3.
By applying a pressure of 0.4-1.0 MPa, the thermal in-
sulation board 2 is joined with the cementitious mixture
and left to dry at a temperature of 20-22°C and a humidity
of 70-90% for up to 24 hours. Finally, the product is re-
moved from the mould and finally dried to give a thermal
insulation finishing element 1, shown in Fig. 1, with an
integrated 8-15 mm thick decorative finishing layer 4 cov-
ering the outer ends 3b of the perforated fastening strips
3.

[0022] The decorative finishing layer 4, formed on the
outer surface of the thermal insulation board 2, achieves
monolithic properties resistant to mechanical and atmos-
pheric or temperature impacts, while providing an aes-
thetic view to the facade of the building covered with ther-
mal insulation finishing elements 1 of the present inven-
tion. The thermal insulation finishing element 1 is fas-
tened to the outer wall of the building mechanically by
means of pins through the respective inner ends 3a of
the perforated fastening strips 3.

[0023] By selecting the appropriate pigments, decora-
tive finishing layers 4 of different colours and patterns
are obtained, having a surface imitating marble, natural
stone or other decorative finishes.

[0024] The invention is described with reference to a
method of manufacturing a rectangular parallelepiped-
shaped thermal insulation finishing element having only
one decorative surface. It is obvious that the method can
be equally applied to the production of other forms of
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thermal insulation finishing elements with a decorative
coating applied to more than one surface of the same
thermal insulation element and intended, for example,
for insulation and decoration of the external corners of
buildings.

Claims

1. A method of manufacturing a thermal insulation fin-
ishing element for insulating and decorating the ex-
terior walls of buildings, comprising formation of a
decorative finishing layer on the outer surface of the
thermal insulation board, characterized in the steps
of:

a) installing in the thermal insulation board (2)
of perforated metal strips (3) for holding the ther-
mal insulation board (2) andfixing it to the facade
of the building; and

b) forming a decorative finishing layer (4) on the
outer surface of the thermal insulation board (2).

2. The method according to claim 1, characterized in
that the perforated fastening strips (3) are inserted
transversely of the thermal insulation board (2) and
directed atan angle of approximately 45° downwards
from the upper edge of the inner side of the thermal
insulation board (2) over the entire thickness of the
thermal insulation board (2) towards the outer side
of the thermal insulation board 2.

3. Themethod according to claims 1 and 2, character-
ized in that the perforated fastening strips (3) are
installed so that their inner (3a) and outer (3b) ends
remain protruding on opposite inner and outer sides
of the thermal insulation board (2), and are bent so
that the inner end (3a) of the perforated fastening
strip (3) for fixing the thermal insulation board (2) to
the facade of the building is directed vertically up-
wards, and the outer end (3b) of the perforated fas-
tening strip (3) is directed vertically downwards, cov-
ering a part of the outer surface of the thermal insu-
lation board (2).

4. The method according to claim 3, characterized in
that the length of the end (3a) of the perforated fas-
tening strip (3) is optimally up to 50 mm and the length
of the end (3b) of the perforated fastening strip (3)
is up to 80 mm.

5. The method according to claim 3, characterized in
that the part (3c) of the outer end (3b) of the perfo-
rated fastening strip (3) is bent at a right angle into
the interior of the thermal insulation board (2), thus
engaging with the thermal insulation board (2).

6. The method according to claims 1-5, characterized
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in that the distance a between the adjacent perfo- Amended claims in accordance with Rule 137(2)

rated fastening strips (3) is in the range between EPC.

30-40 cm, and the distance b from the lateral perfo-
rated fastening strips (3) to the side edge of the ther-

and decoration of external walls of buildings.

A method of manufacturing a thermal insulation fin-

mal insulation board (2) does not exceed 20 cm. 5 ishing element for insulating and decorating the ex-
terior walls of buildings, comprising the step a) of
The method according to claim 1, characterized in installing in the thermal insulation board perforated
that the formation of the decorative finishing layer fastening strips for holding the thermal insulation
(4) on the outer surface of the thermal insulation board and for fixing it to the facade of the building,
board (2) comprises the following steps: 10 and the step b) of forming a decorative finishing layer
on the outer surface of the thermal insulation board,
a) preparing the mixture consisting of: wherein the step a) further comprising:
- cementand 0/2 mm fraction sand in a ratio - inserting the perforated fastening strips (3)
of 1:2 to 1:3, preferably 1:2.5; 15 transversely the thermalinsulation board (2)and
- basalt fiber up to 0.3% w/w of the cemen- directing the perforated fastening strips (3) atan
titious mixture; angle of approximately 45° downwards from the
- pigment from 0.5 to 1.0% w/w of the ce- upper edge of the inner side of the thermal in-
mentitious mixture to obtain the desired col- sulation board (2) over the entire thickness of
our of the finishing layer; 20 the thermal insulation board (2) towards the out-
- hydrophobizing agent from 0.2 to 0.3% er side of the thermal insulation board 2,
w/w of the cementitious mixture; - installing the perforated fastening strips (3) so
- air removal additive up to 0.2% w/w of the that their inner (3a) and outer (3b) ends remain
cementitious mixture; protruding on opposite inner and outer sides of
- plasticizer up to 0.5% w/w of the cementi- 25 the thermal insulation board (2),
tious mixture; - bending the ends (3a) and (3b) so thatthe inner
end (3a) of the perforated fastening strip (3) for
b) with the mixer switched on, adding water in fixing the thermal insulation board (2) to the fa-
amount of 8 to 9% w/w of the cementitious mix- cade of the building is directed vertically up-
ture; 30 wards, and the outer end (3b) of the perforated
c) stirring up the mixture for 10 to 15 minutes to fastening strip (3) is directed vertically down-
obtain a homogeneous mass of the mixture; wards, covering a part of the outer surface of
d) pouring the resulting mixture into PVC moulds the thermal insulation board (2).
coated beforehand with a paraffin mixture;
e) placing the PVC mould with the mixtureona 35 The method according to claim 1, characterized in
vibrating table and vibrating for 30 to 90 sec- that the length of the end (3a) of the perforated fas-
onds, preferably up to 60 seconds; tening strip (3) is optimally up to 50 mm, and the
f) pressing the thermal insulation board (2) with length of the end (3b) of the perforated fastening strip
the pre-installed perforated fastening strips (3) (3) is up to 80 mm.
into the pre-vibrated liquid cementitious mass 40
with the side having the ends (3b) of the perfo- The method according to claim 1, characterized in
rated fastening strips (3); that the part (3c) of the outer end (3b) of the perfo-
g) applying a pressure of 0.4-1.0 MPa to connect rated fastening strip (3) is bent at a right angle into
the thermal insulation board (2) with the cemen- the interior of the thermal insulation board (2), thus
titious mixture, and letting dry at a temperature 45 engaging with the thermal insulation board (2).
of 20-22°C and a humidity of 70-90% for up to
24 hours; The method according to claims 1-3, characterized
h) removing the product from the mould and fi- in that the distance a between the adjacent perfo-
nally drying to obtain a final thermal insulation rated fastening strips (3) is in the range between
finishing element (1) with an integrated 8-15mm 50 30-40 cm, and the distance b from the lateral perfo-
thick finishing layer (4). rated fastening strips (3) to the side edge of the ther-
mal insulation board (2) does not exceed 20 cm.
8. A thermal insulating finishing element (1) obtained
by a method according to claims 1-7 for insulation
55
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