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DESCRIPTION

Field of the invention

[0001] The invention relates to an insulation plate according to the preamble of the enclosed
Independent claim.

Background of the invention

[0002] Expanded polymer insulation blocks, such as insulation plates (EPS plates) or the like
manufactured from expanded polystyrene are typically manufactured by expanding pre-
expanded polymer beads in a standard-sized mould, in which case the pre-expanded beads
expand evenly In every direction. Thus, the structure of the cells in the finished expanded
polymer block is round. The round shape of the cells gives standard properties to the insulation
block In every direction of the block.

[0003] The document EP0561216 discloses an Insulation board made of an expanded
polymer. The insulation board is pressed after the expansion step and storage, wherein the
Insulation board have noticed improved insulation properties.

Object and description of the invention

[0004] The object of the present invention Is to present insulation blocks, especially insulation
plates, made of expanded polystyrene (EPS), expanded polypropylene (EPP) or expanded
polyethylene (EPE), which are manufactured by the method in which the shape of the cells In
the insulation block can be formed as desired and thus change the properties of the insulation
block as desired.

[0005] The object of the Iinvention 1s especially to present an insulation plate having a cell
shape that is different from round, which enables the properties of the Iinsulation block to be
optimized differently measured from different directions of the insulation block.

[0006] To achieve this purpose, the invention is primarily characterized in what Is presented In
the characterizing parts of the independent claims.

[0007] The other, dependent claims present some preferred embodiments of the invention.
[0008] A typical method for manufacturing an insulation block, preferably an insulation plate,

from expanded polystyrene (EPS), expanded polypropylene (EPP) or expanded polyethylene
(EPE), comprises at least the following steps:
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o |leading the pre-expanded polymer beads to the casting mould, which polymer beads are
selected from a group Including polystyrene, polypropylene and polyethylene, and which
casting mould comprises a lower wall, side walls and an upper wall, which walls together
delimit the inner volume of the casting mould,

o steaming the pre-expanded polymer beads in the casting mould,

e adjusting the casting mould to the desired size by moving at least one wall of the casting
mould during the steaming and/or during the cooling phase after the steaming, and

e removing the formed insulation block from the mould.

[0009] A typical Insulation block, preferably an insulation plate, according to the invention
comprises parallel first and second large planar surfaces and parallel first and second long
side edges and parallel first and second short side edges perpendicular to the long side edges,
delimiting the surfaces. A typical insulation block according to the invention 1s manufactured
with the method according to the present description.

[0010] A typical system for manufacturing an insulation block, preferably an insulation plate,
from expanded polystyrene (EPS), expanded polypropylene (EPP) or expanded polyethylene
(EPE), comprises at least

e a casting mould, which comprises a lower wall, side walls and an upper wall, which walls
together delimit the inner volume of the casting mould, at least one wall comprising or
forming the filling hole of the mould.

e means for producing the necessary temperature and/or pressure to the casting mould,
and

e means arranged at least to one wall for moving the wall, preferably during the steaming
and/or during the cooling phase after the steaming.

[0011] It has now been surprisingly found out that the shape of the cells of the Insulation
blocks, such as Insulation plates, to be manufactured from expanded polystyrene (EPS),
expanded polypropylene (EPP) or expanded polyethylene (EPE), can easily and simply be
formed Iin the manufacturing stage of the insulation block by using a casting mould, which can
be adjusted to the desired size by moving at least one of the walls of the casting mould. The
method makes It possible to control and form the shape of the cells in the insulation block as
desired, and thus the properties of the Insulation block, such as thermal conductivity,
compression strength, bending strength and dimensional stability, can be affected. With the
method the Insulation properties can be made different when measured from the different
directions of the insulation block. The dimension stability of the insulation plates according to
the iInvention has been found good In the longitudinal and lateral direction of the plates.

[0012] In a preferred embodiment the inner volume of the casting mould 1s adjusted during the
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steaming phase and/or during the cooling phase after the steaming before removing the
finished Iinsulation block, such as insulation plate, from the mould. In a method especially the
steaming of the polymer beads is essential so that the polymer beads are completely soft, I.e.
elastic before at least one wall of the casting mould is moved. Thus, the shape of all polymer
beads and the shape of their cells in the Insulation plate according to the invention can be
formed by moving at least one wall of the casting mould so that the inner volume of the casting
mould decreases or increases. The temperature range and thus the steaming temperature

used in the method, in which steaming temperature the polymer beads are elastic, depend on
the polymer used.

[0013] In a preferred embodiment the pre-expanded polymer beads are preheated before
leading them into the casting mould or before the actual steaming phase. Thus, it can be
ascertained that the polymer beads are sufficiently elastic and the shape of all cells, also Iin the
middle of the polymer beads, can be formed when changing the inner volume of the casting
mould in the steaming phase. Polymer beads can be led from the pre-expansion directly to the
steaming phase without intermediate storing.

[0014] In a method the pre-expanded polymer beads are steamed In the casting mould. This
means that in the steaming phase steam is led to the casting mould, as a consequence of
which the polymer beads can be made elastic, but at the same time the polymer beads can
also be expanded due to the effect of the steam. In a typical method the casting mould is filled
with pre-expanded polymer beads so that the polymer beads substantially fill the entire inner
volume of the casting mould. If the polymer beads don't fill the entire inner volume of the
casting mould, the polymer beads can also be expanded in the steaming phase. The steaming
phase thus comprises also expanding of the polymer beads In the casting mould.

[0015] In a preferred embodiment the inner volume of the casting mould I1s changed so that
the inner volume of the casting mould decreases. The adjustment of the inner volume can be
realised by moving at least one wall of the casting mould. In a preferred embodiment at least
one wall iIs moved so that the inner volume of the casting mould decreases in the entire area of
the casting mould, 1.e. the Insulation block, such as Insulation plate, to be formed is
compressed with the aid of the wall or walls of the casting mould. Typically, a wall of the casting
mould 1s moved, which wall delimits the inner volume of the casting mould in the area of the
planar surfaces of the insulation block, but also, when necessary, at least one of its walls can
be moved, which wall delimits the side edges of the insulation block. In an embodiment at least
one wall of the casting mould Is moved, which wall delimits the side edges of the Insulation
block. In a preferred embodiment the movable wall is typically the upper or the lower wall,
which delimits the inner volume of the casting mould in the area of the planar surfaces of the
Insulation block and thus their moving affects to the thickness of the insulation block to be
manufactured in the entire area of the insulation block. Preferably, the inner volume of the
casting mould decreases equally in the entire area of the casting mould, 1.e. the polymer beads
In the casting mould are compressed and the thickness of the insulation block to be formed In
this way decreases equally in the entire area of the block. Walls, for example the upper and
lower wall, of the casting mould delimiting both planar surfaces of the insulation blocks, can be
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moved simultaneously.

[0016] In a preferred embodiment the insulation block to be formed I1s compressed during the
steaming, preferably in the final stage of the steaming. In an embodiment at least one wall of
the casting mould is moved at the time of the steaming and the middle of the cooling phase
after the steaming. Typically, the compression is performed at the time between the middle of
the steaming and the middle of the cooling phase after the steaming, 1.e. in the period of time
of about 50% before the end of the steaming phase and about 50% from the beginning of the
cooling phase after the steaming. In a preferred embodiment the compression phase of the
Insulation block 1s arranged to the period of time which Is about 25% before the end of the
steaming phase and about 25% from the beginning of the cooling phase after the steaming. In
a method the compression phase iIs thus performed when the polymer beads are elastic, since
at that point the forming of the cell shape by compressing to a desired shape, 1.e. typically from
round cells to elongated cells, is possible without breaking the cells. In the cooling phase of the
method the polymer beads are cooled down and hardened to the shape, to which they are
forced In the steaming phase. The cooling phase Is typically performed in a casting mould so
that the wall, which has been moved In the steaming and/or cooling phase, Is during the
cooling of the insulation block in the position, to which it was moved. Thus, with the method the
properties of the insulation block according to the invention to be formed can easily and simply
be changed as desired, for example to enhance its heat insulation property or compression
strength In the desired direction of the block. The cells of the insulation block according to the
Invention to be formed remain, however, at least mainly, unbroken, wherein the typical
properties of the insulation block, such as for example air- and waterproofness, don't suffer
significantly.

[0017] The wall of the casting mould is typically moved 0.1 to 70%, more typically 2 to 50%,
and even more typically 10 to 40% or 10 to 25% of the length of the wall delimiting the inner
volume of the casting mould, which wall i1s substantially perpendicular to the movable wall,
when the inner volume of the casting mould is decreased. For example, when the movable wall
IS the upper wall of the casting mould, the upper wall is typically lowered 0.1 to 70%, more
typically 2 to 50%, and even more typically 10 to 40% or 10 to 25% of the height of the side
walls delimiting the casting mould.

[0018] In an embodiment the upper wall of the casting mould is moved downwards In the final
stage of the steaming and/or In the cooling phase after the steaming so that the compression
IS substantially directed to the entire area of the movable wall, and which upper wall
substantially delimits the entire planar surface of the insulation block to be formed. Thus, the
cells of the insulation block to be formed can be formed substantially elongated, 1.e. oval, In the
entire area of the Insulation block due to the force directed downwards. Respectively, the
compression can be performed by moving the lower wall of the casting mould or
simultaneously the upper and lower wall. In an insulation block according to the invention the
number of the polymer beads between the planar surfaces of the block remains substantially
the same In the compression phase, only the shape of the cells of the polymer beads changes.
The elongated cells enhance the insulation property of the block in the compression direction,
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..e. In the direction perpendicular to the largest diameter of the cells. The maximum diameter of
the elongated cells is typically 0.01 to 0.6 mm, most typically 0.05 to 0.3 mm. Respectively, the
maximum diameter of the polymer beads is about 0.5 to 2 cm. The thermal conductivity of the
Insulation block according to the invention comprising elongated cells perpendicular to the
large surfaces is typically 0.026 to 0.033 W/K - m, more typically 0.027 to 0.030 W/K - m, 1.e. Is
Insulation property iIs good. The compression strength of such insulation plate comprising
elongated cells weakens In the compression direction of the plate, but gets better in the
direction perpendicular to the compression. An insulation block, preferably an insulation plate,
according to an embodiment of the invention comprises thus a first and second parallel large
planar surface and first and second parallel long side edges and parallel first and second short
side edges perpendicular to the long side edges, delimiting the surfaces, and the cells of the
Insulation block are mainly elongated and directed parallel to the large surfaces of the block
substantially in the entire insulation block, I.e. the longitudinal direction of the elongated cells Is
parallel to the large planar surfaces.

[0019] In another embodiment at least one wall of the casting mould i1s moved during the
steaming so that the inner volume of the casting mould increases. Typically, the casting mould
IS filled before the steaming phase so that the polymer beads substantially fill the entire inner
volume of the casting mould. The inner volume of the casting mould is preferably formed when
there Is underpressure In the casting mould, 1.e. before the beginning of the cooling phase
after the steaming phase and before the overpressurization of the mould after the steaming.
Typically, the walls of the casting mould, which walls delimit the planar surfaces of the
Insulation block to be formed, are moved so that the inner volume of the casting mould
Increases. Typically, the wall of the casting mould is moved 0.1 to 20%, and more typically 1 to
15%, of the length of the wall of the casting mould delimiting the inner volume, which wall Is
substantially perpendicular to the movable wall, so that the inner volume can be Increased.
The polymer beads have thus room to expand In the casting mould due to the effect of the
steam. At least one wall of the casting mould, which wall delimits the inner volume of the
casting mould in the area of the long side edge or short side edge of the insulation block, can
be moved simultaneously so that the inner volume of the casting mould between the side
edges decreases, whereby the cells are forced to be shaped In the certain direction. Elastic
polymer beads are thus simultaneously steamed and expanded with the aid of the steam as
well as compressed. The compression of the insulation block can also be performed alone, but
forming the shape of the cells i1s easier when the compression i1s combined with the increase of
the Inner volume to be made In underpressure by moving the planar surfaces of the block. This
way the cells in the insulation block can be shaped elongated, i.e. oval, in the entire area of the
iInsulation block so that the longitudinal direction of the elongated cells Is substantially
perpendicular to the large planar surfaces of the insulation block. This way the compression
strength of the Insulation block, such as insulation plate, can be enhanced in the direction
perpendicular to the large surfaces of the insulation block. The maximum diameter of the
elongated cells i1s the same as when compressing the insulation block.

[0020] At least one wall of the casting mould can be adjusted continuously for example by
arranging to the movable wall appropriate means for moving the wall, with the aid of which
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means moving of the wall I1s easy also during steaming.

[0021] The thickness of the formed Insulation block, I.e. the distance of the large surfaces from
each other iIs typically 20 to 600 mm, more typically 50 to 400 mm. The insulation block Is
preferably plate-like, the length of the long side edge of which is typically 600 to 6000 mm,
more typically 1000 to 3000 mm, even more typically 1200 to 2600 mm. The length of the short
side edge Is typically 300 to 1500 mm, more typically 500 to 1300 mm, even more typically 600
to 1200 mm.

[0022] The polymer beads of the invention are selected from the group including polystyrene,
polypropylene and polyethylene. In a preferred embodiment of the invention the pre-expanded
polymer beads are of polystyrene and the insulation plate to be formed is a block formed of
expanded polystyrene (EPS plate).

[0023] The casting mould iIs typically manufactured from steel or similar material, and it
comprises a lower wall, side walls and an upper wall. In a preferred embodiment of the
iInvention the upper and lower wall of the casting mould delimit the planar surfaces of the
Insulation block, and the side walls delimit the long and short side edges of the insulation block.
The walls delimit the inner volume of the casting mould, to which the pre-expanded polymer
beads are led. The polymer beads can be led to the inner volume of the casting mould through
a filling hole arranged to the wall or alternatively one of the walls, typically the upper wall, of the
mould can be entirely or partially removed during the filling of the mould. With the steaming
means of the system the necessary temperature and/or pressure I1s generated to the inner
volume of the casting mould, whereby the polymer beads are changed elastic and fill the inner
volume of the mould evenly In every direction. With the steaming means for example steam
can be led into the mould. In the beginning of the steaming phase the cells are round or almost
round, and they change their shape when at least one of the walls of the casting mould is
moved so that the inner volume of the casting mould changes. In an embodiment of the
iInvention the casting mould system also comprises means for preheating the polymer beads
and leading the preheated polymer beads to the casting mould.

[0024] The parallel first and/or second planar surface of the insulation block, such as insulation
plate, according to the invention can comprise for example grooves, or the surfaces can be
flat. The long and/or short side edges of the insulation block, preferably insulation plate, can
comprise shapes that enable tongue- and-groove joint or other similar shapings. The method
and system of the invention can be applied for example in the manufacture of insulation bars.

[0025] The polymer insulations according to the invention are mainly used in the thermal
Insulation of buildings, but they are also suitable as, for example, road or yard area lighteners.
The insulation plate according to the invention can also be used for example as a plaster
surface in the construction.

Detailed description of the drawings and invention
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[0026] In the following the Invention will be described in more detall by referring to Figure 1,
which shows In schematic views a method according to an embodiment for manufacturing an
Insulation block, such as an insulation plate according to the invention.

[0027] Figure 1 shows a method In two stages of which stage A shows the arranging of the
pre-expanded polymer beads 3 into the casting mould 1, which casting mould comprises a
movable upper wall 2. The polymer beads 3 substantially fill the entire inner volume of the
casting mould 1. In stage B the polymer beads are steamed in the mould 1 and the movable
upper wall 2 of the casting mould 1 1s pressed downwards in the steaming phase and/or during
the cooling phase after the steaming phase, as a consequence of which an insulation block
comprising mainly elongated polymer beads and cells 3 can be formed. The formed insulation
block 1s cooled down In the casting mould 1 so that the movable upper wall 2 is still in the
position, to which it was moved during the steaming phase and/or during the cooling phase
following It.

Example

[0028] Insulation plates were manufactured so that the casting mould was filled with polymer
beads so that the polymer beads substantially filled the entire inner volume of the casting
mould, and after that the polymer beads were steamed In the casting mould. In the steaming
phase the upper wall of the casting mould was moved downwards, whereby the insulation plate
to be formed was compressed. The thermal conductivity (Aqg) was measured from the

insulation plates formed. Polystyrene Ineos Nova Silver (density 18 kg/m?3) was used as a raw
material in the insulation plates.

Thickness of the plate { Compression in the steaming ' Thermal conductivity Aqqg ’
(Mmm) phase % (W/K - m)
' 0.030

[0029] The thermal conductivity of the compressed plates decreases compared to the
uncompressed plate, so the thermal conductivity of the Insulation plates according to the

Invention Is better.

REFERENCES CITED IN THE DESCRIPTION
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form part of the European patent document. Even though great care has been taken In

compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.
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Patentkrav

1. Ekspanderet polymerisoleringsplade, hvilken omfatter parallelle forste og anden
store overflader og parallelle fgrste og anden parallelle langsidekanter og
parallelle fgrste og anden kortsidekanter vinkelrette pa langsidekanterne,
afgraensende overfladerne, og hvilken isoleringsplade er lavet af ekspanderet
polystyren, ekspanderet polypropylen eller ekspanderet polyethylenpolymerbeads,
hvor polymerbeadsene og deres celler er ubrudte og har en langstrakt form i hele
isoleringspladen og den termiske ledeevne af isoleringspladen vinkelret pa de
store overflader er fra 0,026 til 0,033 W/K - m, eller fra 0,027 til 0,030 W/K . m.

2. Isoleringspladen ifglge krav 1, kendetegnet ved, at de langstrakte
polymerbeads og deres celler er rettet parallelt til de store plane overflader af

isoleringspladen.

3. Isoleringspladen ifglge krav 1 eller 2, kendetegnet ved, at afstanden mellem
de store overflader af isoleringspladen fra hinanden er 20 til 600 mm, eller 50 til
400 mm.

4. Isoleringspladen ifglge et hvilket som helst af de foregaende krav,
kendetegnet ved, at maksimumdiameteren af de langstrakte celler er fra 0,01
til 0,6 mm, eller fra 0,05 til 0,3 mm.
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DRAWINGS
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