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5 A SHEET AND A METHOD FOR . . PRODUCTION THEREOF 

BACKGROUND OF THE INVENTION AND PRIOR ART 

This invention relates to a sheet according to the preamble of 
10 the following patent claims. The invention also relates to a 

method for producing such a sheet. The sheet in question can 
be used for all kinds of surface-forming purposes. The sheet 
may also be used as a construction element intended to be 
coated with any suitable type of surface layer, but it may also 

15 designed to form high-quality surface structures on !ts own in a 
variety of different connections. 

Sheets of polymer materials. and particularly different types of 
foam materials, result in advantages because they are able to 

20 unite a low weight and a good stability, insensitivity against 
moisture, good noise and heat insulation, etc. However, a 
problem by prior sheets of the type which is here in question is 
that their resistance against flames and fire is such that an 
Improvement is requested. For example, during a fire inside a 

25 building. the high temperature levels resulting thereof might give 
rise to such a heating of the sheets that the material thereof 
starts to decompose, resulting in a g11:H; emission. 

30 
SUMMARY OF THE INVENTION 

The object of the present invention is to provide ways of 
improving the resistance of the sheets against fire, flames, or 
high temperatures. When, hereinafter, the term uresistant 
against high temperatures" or the like is used, it is supposed to 

35 include a reasonable resistance also against fire and flames. 
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According to the invention, this object is obtained through the 
features related to in the following patent claims. 

Through the compound structure defined in claim 1, there is 
5 obtained a sheet in which the inorganic silicate compound will 

provide a good protective effect against high temperatures, 
something which is supported by the fact that the layer includes 
a fibrous inorganic material. The layer in the sheet has a hollow 
and porous structure, resulting in a good fire insulation. 

10 Thereby, it is pointed out that, upon presence of a plurality of 
different layers ·comprising inorganic silicate compounds, the 
density/porosity in different layers may be different thanks to a 
suitable choice of the constituents of the layers included. 

15 As the inorganic silicate compound, a compound is preferred 
which, upon being heated, emits a constituent which has a 
cooling effect. The cooling constituent 1s, in practice, water. This 
means that the silicate compound in question is constituted by 
water-glass. This material contains bound water which, upon 

20 being heated, is released such that, thereby, there is a 
contribution to the fire protective function. Both sodium and 
potassium silicate compounds are comprised within the scope of 
the invention. Th'ereby, sodium silicate is preferred. 

25 The layer also comprises at least one filler. In order to "' 
accomplish a sheet which unites a relatively low density, and a 
large rigidity, it is preferred that the filler has a relatively low 
density, at least less than 1 000, suitably less than 600, and 
preferably less than 300 kg per m3

• 

30 
According to a preferred embodiment of the invention, the filler 
is constituted by inorganic particles, resulting in an improvement 
of the sheet's resistance against high temperatures. According 
to an especially preferred embodiment, the inorganic particles 

35 are present in the form of glass balloons. 
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According to an alternative embodiment, the filler is constituted 

by expanded thermoplastic particles. Such particles have the 

advantage of uniting a low-density and a further binding 

function. However, the organic character of the particles results 

5 to some extent in a reduced resistance against high 

temperatures; at least there is a tendency to an increased 

emission of undesired gases from the sheet. This resulting 

effect may, however, under certain circumstances, be accepted 

as a consequence of the favourable constructive properties of 

10 the thermoplastic particles. 

According to another embodiment of the invention, the filler 

comprises a mixture of inorganic and organic particles. Thereby, 

it is preferred that the proportion of organic particles is delimited 

15 as far as possible with a maintained and good binding function 

in the sheet. 

Advantageously, the fibrous inorganic material is web-like, 

something that creates favourable conditions for a rational 

20 production of layers. Thereby. it is suitably a question of glass 

fibres, mineral fibres, or ceramic fibres. 

The silicate compound with the additives included therein 

constitutes 25-90, suitably 45-80, preferably approximately 65 

25 weight-% of the weight of the first layer. 

The fibrous, inoiganic material constitutes 10-60, suitably 15-45, 

preferably approximately 25 weight-0/o of the first layer. 

30 The filler, in the form of inorganic or organic particles, or both, 

constitutes 3~60, suitably 5-40, preferably approximately 1 O 

weight-% of the first layer. The first layer comprises a first 

stratum which comprises the inorganic silicate compound and a 

second stratum which comprises a porous material for permitting 

35 a departure of gases along and/or through said porous material 

stratum during the production of the sheet, for example through 
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hot pressing. In absence of the porous material stratum, the 
development of gas during the production (hot pressing} would 
imply a risk of disturbing the sheet formation to a more or less 
high degree, something that could result in an uneven structure 

5 of the sheet obtained. The gas (water steam) developed during 
the production may thus depart through the porous material 
stratum. According to an alternative embodiment, at least one of 
the pressing surfaces may, instead, be made porous or 
perforated in order to permit the gas departure through said 

10 pressing surface. 

The inventive sheet may be constituted by one single layer 
comprising at least one inorganic silicate compound and one 
fibrous inorganic material, and possibly the added porous 

15 material stratum. However, there is also a possibility of hot 
pressing the sheet of a plurality of first layers, or of forming the 
sheet by laminating a plurality of first layers which, at least 
partly, have a rigid character obtained through a drying and a 
subsequent curing of the silicate, and a possible expansion of 

20 the thermoplastic particles. Alternatively, one or more layers of 
the first type may be combined with one or more second layers. 
According to a preferred embodiment of the invention, this 
second layer may comprise a fibrous material, a cured resin, 
and expanded thermoplastic particles. 

25 

30 

According to a preferred embodiment of the inventive sheet, the 
latter i? designed such that it comprises at least 30, suitably at 
least 40, preferably at least 50 weight-% inorganic constituents. 
Thereby, a good fire resistance is obtained. 

During the production of the inventive sheet a fibrous inorganic 
material with a web-like character is preferably used. This web~ 
like material is impregnated with an impregnating solution con~ 
taining the silicate compound and the filler. in the form of 

35 thermoplastic particles, or glass balloons. Should there be 
· thermopla.stic particles, these may have the character which 

4 



5 

W099/36260 PCT/SE99/00001 

hereinafter will be described in connection to the second layer. 
The properties of the web"like material of the first layer should 
also be the same as the one which will be described more in 
detail with reference to the second layer. 

The web-like material, thus impregnated, may subsequently be 
placed in a hot#pressing device. Thereby, the number of layers 
may be optional and anything from 1 and upwards depending on 
the desired thickness of the sheet. Subsequently, the pressing is 

10 executed. The latter may be performed such that the press is 
closed actively, ··but, as an alternative the press function may 
also be obtained due to a heating of the press which gives rise 
to an expansion of the thermoplastic particles, which in its tum 
results in that the layers located between the press surfaces 

15 expand and. accordingly, fill the space between the press 
surfaces, such that a pressing function is obtained. In the latter 
case, the press surfaces of the press do not need to be mobile 
in relation to each other. 

20 The technique described above, results in that, during one 
stage, there is an important departure of solvent, water, etc. 
from the material during the pressing. lf this gas departure 
implies problems·, the layer or layers that is/are subjected to 
pressing may be provided with a porous material stratum on at 

25 least one side thereof. This porous material stratum is supposed 
to permit a gas departure along and/or through said stratum. 
During the hot pressing, the thermoplastic particles are caused 
to expand such that the layers that are subjected to pressing 
obtain a foam-like character which depends on the proportion of 

30 thermoplastic particles and/or glass balloons. 

As to the porous material stratum, the below remarks with 
reference to a "second" layer include that also the latter may 
contain the second stratum. This second layer could be hot-

35 pressed together with one or more first layers, i.e. layers 
comprising the inorganic silicate compound. As a consequence 

5 
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of the second layer comprising a fibrous material, a cured resin 
and expanded thermoplastic particles, it becomes to a less 
degree suited to resist high temperatures, but obtains, on the 
other hand, excellent mechanical strength properties. According 

5 to a particularly preferred embodiment of the invention, the 
sheet may therefore, according to the invention, obtain the 
character of a combination comprising at !east one layer which 
is resistant from a high~temperature point of view and which 
comprises the inorganic silicate compound, and at least one 

10 second layer which comprises the cured resin as well as the 
expanded thermoplastic particles. !f the high temperatures that 
are to be resisted reach the sheet according to the invention 
from one side, the inventive sheet should, of course, be located 
such that the first layer, comprising the inorganic silicate 

15 compound, is directed towards the higher temperature, while the 
second layer, which comprises the cured resin, is turned away 
from the high-temperature source. in cases where high 
temperatures may be expected from two opposite sides, the 
inventive sheet is suitably designed such that it obtains first 

20 layers, which contain the inorganic silicate compound, on its 
peripheral sides, while, between these surface-located layers 
there might be two or more second layers which comprise the 
cured resin and the expanded thermoplastic particles. 

25 However, it is pointed out that, according to the invention, it is " 
not necessary that the sheet is produced through a 
simultaneous hot pressing of the first and second layers in a 
desired number. It would also be possible to separately produce 
a desired number of sheet elements, each of which being 

30 formed by one or more first layers containing the inorganic 
silicate compound, and a number of further sheet elements 
constituted by one or more second !ayers containing the cured 
resin and the thermoplastic particles. Thereafter, in a separate 
operation 1 a desired number of sheet elements of different 

35 properties are combined with each other in a suitable lamination 
operation. Thereby, the lamination may be performed by means 

6 
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of a gluing operation or by positioning at least one layer which 
fulfil the properties defined above with reference to either the 
first or the second layer between the sheet elements that are to 
be connected, and these intermediate layers should be in such a 

5 condition that the binders (silicates, resins) included therein not 
are fully cured, but have the ability of establishing a binding 
function between' the sheet elements told of above during the 
lamination operation. 

10 According to an alternative method for producing the inventive 
sheet, one or more first layers, i.e. layers containing the 
inorganic silicate compound, could be subjected to drying and 
heat supply in a press device or the like, such that a semi­
manufacture could be obtained, said semidmanufacture being 

15 rigid to at least such a degree that it would maintain a sheet 
character. Upon the presence of thermoplastic particles in the 
first fayer, the heat treatment should be executed until the 
thermoplastic particles expand. The semi-manufacture would, in 
such a case, obtain the character of a foam composite semi-

20 manufacture. One or more such semi-manufactures could then 
be combined with each other, and possibly also with other sheet 
elements, for instance elements containing a curable resin, for a 
final pressing or other co-treatment to a sheet at an elevated 
temperature. 

25 
A sheet made of one or more first layers containing the in­
organic silicate compound will, in the normal case, get a water 
resistance which is less good than the one obtained through the 
use of larger proportions of polymer materials. lf a high water 

30 resistance is an important criteria, a sheet formed by one or 
more first layers containing the inorganic silicate compound may 
be combined with one or more second, relatively rigid layers 
comprising a cured resin as well as expanded thermoplastic 
particles. During the manufacture, in practice, a semi-

35 manufacture of such a second layer could be positioned 
between two first layers containing the inorganic silicate 

7 



WO 99136260 PCT/SE99/00001 

compound. The semi-manufacture in the second layer would 

thereby contain the curable resin in an uncured state, and the 

expandable thermoplastic particles in an unexpanded state. 

During a hot pressing of these three layers, there is an intimate 

5 interconnection therebetween, and the first layers on the outside 

of the sheet will have a high fire resistance while, at the same 

time, the intermediate layer above a!l wil! have good mechanical 

strength properties. 

10 In the following description, the terms A-, 8-, and C~stage will be 

used as to the curable resin included in the possibly present 

second layer. The meaning hereof is that a curable resin present 

in an A-stage is meltable, scarcely crnss-Hnked, and insoluble. A 

resin in the C-stage cannot be melted. The 8-stage indicates a 

15 stage between the A- and C-stages. 

Hereinafter, there is given a detailed description of compositions 

and manufacturing aspects as to the layer which is indicated 

"second" above. What is discllssed belowD is applicable both in 

20 the case where the second layer is manufactured individually, 

and only combined with one or more first layers for forming the 

sheet aimed at as a prefabricated unit, and the case in which a 

desired number of first and second layers are combined with 

each other in one and the same hot-pressing operation to form 

25 the sheet. What is told later as to the thermoplastic particles and .. 

the web-like material should also be regarded as applicable to 

thermoplastic particles that are possibly present in the first 

layer, and also to the fibrous and inorganic material which is 

included in the first layer. 
30 

Hereinafter, the term "composite material" will be used for "the 

second layer". 

The composite material may, for instance, be produced in the 

35 following way: a ·pre-condensate of water based, curable resin is 

produced in a conventional way, and the water content is 

8 
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controlled such that there will be a dry content of 30 to 75 
weight-%. The solution obtained in this way is provided with 
unexpanded thermoplastic particles 1 so-called micro-spheres, to 
such an extent that the weight ratio micro-spheres:resin in the 
pressed composite material varies between 4:1 and 1 :50. It is 
advantageous to let the micro-spheres be present in such an 
amount that they, in an expanded state, present 50-95, 
preferably 75-95, volume-% of the web-like material and the 
resin mixture. The web-like materia! is impregnated with the 
mixture of resin and micro-spheres in a conventional way, for 
example by submerging the web in a bath containing the mixture 
or by spraying the mixture onto the web. The impregnation 
degree of the impregnated web may. for example, be controlled 
through a pressing with the aid of rn!!s. 

The curable resins which come in question are represented by 
so-called formaldehyde-based resins with carbamide, phenol, 
resorcino! or melamine. However, also more generally curable 
resins may be used, such as poly-condensated resins, e.g. 
polyimide, and poly-added resins, for example polyurethane. 

The web-like material m·ay be represented by a woven or non­
woven organic or inorganic material, and glass fibre, mineral 
fibre, cellulose fibre, and polyester fibre should be particularly 
mentioned. It is also important that the web-like material has a .. · 
sufficient porosity in order to be able to get impregnated in a 
satisfying way by means of the mixture of resin and micro­
spheres. In order to make the web-like material easy to dry and 
handle when regarded as an individual layer, said material 
suitably has a thickness varying between 0.1 and 5 mm. During 
the production of the sheet in the hot press, a plurality of such 
individual composite material layers may however be combined 
with each other and with possible "first" layers, and more 
precisely such that the thickness of the resulting sheet may be 
40 mm or more. This has to do with the solvent content being 
controlled not to be hazardously high but, on the other hand, not 

9 
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so low that the pressing operation cannot take place in a steam 
environment which favours a homogenous pressing result. It is 
preferred that the solvent content in the composite material 
before the hot pressing is not more than 40, suitably not more 

5 than 25, and preferably not more than 15 weight~%. However, 
the solvent content should be sufficient for obtaining the 
favourable steam environment, preferably more than 2, and 
more preferably more than 5 weight~%. 

10 Th~ micro-spheres used for the production of the composite 
material has a shell which can be constituted by co-polymers of 
vinyl chloride, and vinylidene chloride, co-polymers of vinyl 
chloride and acrylonitrile, and co-polymers of styrene and 
acry!onltrile. Also co-polymers of nitrile methacry!ate containing 

15 up to approximately 20 weight-% of styrene, co-polymers of 
methyl acrylate and up to approximately 50% weight-% of 
·combined monomers of ethylmethacry!ate, co-polymers of 
methylmethacrylate, and up to approximateiy 70 weight-% of 
ortho-chlorostyrene should be mentioned. The particle size of 

20 the unexpanded spheres, and accordingly of the expanded 
spheres may vary within a wide limit, and may be chosen in 
order to obtain the properties that are desired for the final 
product As an example of particle sizes for unexpanded 
spheres, 1 1.im to 1 mm, preferably 2 µm to 0.5 mm, and 

25 particularly 5 µm to 50 µm should be mentioned. During the .. 
expansion, the diameter of the micro-spheres increases by a 
factor of 2-5. The unexpanded spheres contain volatile, liquid 
expanding agents which are evaporated during the heat supply. 
These expanding agents may be constituted by freons, 

30 hydrocarbons, such as n-pentane, i-pentane, neo-pentane, 
butane, i-butane, or other expanding agents which are 
conventionally used in micro-spheres of the kind defined here. 
5-30 weight-% of the micro-sphere may suitably be constituted 
by expanding agents. The micro~spheres can be supplied to the 

35 resin solution as dried particles or in a suspension, for example 
in water or an alcohol, such as methanol. 

10 
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The resin/micro-sphere ratio in the impregnation solution may, 

as has been told earlier, vary within wide limits, and this ratio 

effects the properties of the final product. Inversely, with a 

5 certain application area and certain decided properties of the 

final product in view, a suitable resin/micro-sphere ratio in the 

mixture can be chosen. This ration can easily be determined 

with the aid of preparatory tests at a laboratory scale. 

10 The mixture of resin and micro-spheres may, if desired or 

required, be provided with different additives, such as 

stabilisers, couplers, fillers, fire retarding additives and/or 

pigments. 

15 Accordingly, in the composite material in the state of a semi­

manufacture, the thermoplastic particles are present in an 

unexpanded state, and the curable resin is present in the A-, or 

possibly, Bwstage. After drying to a solvent content of preferably 

5-25 weight-%, the composite material may be arranged for the 

20 hot pressing to be executed in a later operation. Thereby, the 

composite material may, for instance, be wound up to form rolls 

for transportation or storage. 

During the hot pressing, a porous material stratum may, if 

25 desired, be applied to one of or both sides of the web-like " 

material impregnated with the resin mixture. Hereby, it is 

included that said porous material stratum could be located 

between two material webs impregnated with the resin mixture. 

The definition 11 porous" in connection to the material stratum 

30 should be understood as defining that the stratum should 

present such openings or cavities that it permits a partial 

intrusion of the resin mixture into the material stratum when the 

thermoplastic particles expand, and permits a solvent departure 

along/or through the material stratum. In practice, the material 

35 stratum may be constituted by any form of a fibrous stratum or 

fibrous web, e.g. a woven or non-woven organic or inorganic 

11 
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fibre material. Here, the term "fibrous web" includes so-called 
fibrous chips or chip carpets, for example made of glass or a 
mineral. As an example of fibre materials, glass fibre, mineral 
fibre, cellulose fibre, and polyester fibre should be mentioned. 

5 Hereby, particularly advantageous alternatives include making 
the porous stratum of glass wool or mineral wool. 

Alternatively, the porous material stratum may also be 
constituted by a so-called expanded metal, viz. a cross-linked 

10 meta! structure formed by one integral metal piece, In such an 
expanded metal, there are connecting bridges which are more or 
less oblique in relation to the main plane of the expanded metal 
stratum. Within such bridges, the expanded metal stratum has 
through-openings. Accordingly, the expanded metal stratum 

15 permits a solvent departure through the openings of the 
expanded metal stratum, and the solvent may also depart 
parallelly to the expanded metal stratum as a consequence of 
the openings and the cavities which are present in connection 
with the expanded metal stratum. 

20 

A further alternative to material strata is a foam stratum, for 
example made of melamine foam or polyester foam. Such a 
foam stratum may, during execution of the method, be 
positioned on one side of the impregnated web-like material 

25 during the hot pressing in order to accomplish the laminate 
aimed at. Such a .foam stratum could also be positioned between 
strata formed by the impregnated web-like material during the 
hot pressing. 

As foam plastic a foam plastic having a relatively soft character 
30 is preferably chosen. The density of the foam plastic may, for 

instance, be chosen to be approximately 200 kg/m3 or less. 
However, the density of the foam plastic should be chosen to be 
approximately 5 kg/m3 or more. Particularly favourable results 
have been obtained with foam plastics, the densities of which 

35 have been between 5 and 80 kg/m3. 

12 
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When glass wool or mineral wool is used for the porous material 
stratum, the density is preferably chosen to be somewhere 
between 50 and 300 kg/m 3

, and is particularly preferred to be 
between 100 and 200 kg/m3

• 

5 The combination of the composite material constituted by the 
impregnated weQ~like material and said porous material stratum 
may be positioned in a device for hot pressing or the like, and 
there it ls subjected to heat such that a remaining solvent 
content is evaporated, and such that thermoplastic particles 

10 expand. 

The material stratum and the impregnated web~like material are 
suitably designed or chosen such that a partial intrusion of the 
resin mixture !nto the material stratum takes place when the 
thermoplastic particles expand. Thereby, there will be a superb 

15 interconnection between the resin mixture, the web-like material 
and the porous material stratum. As already mentioned, the 
material stratum is chosen to have such a porous character that 
remaining solvents can departure along and/or through the 
material stratum to a significant extent. By a normal press 

20 device construction, the solvent will mainly departure laterally 
through the part of the porous material stratum which is not 
occupied by intruded resin mixture. 

Above, it has been described for an exemplifying purpose how it ~ 

is possible to combine the composite material with further 
25 material strata, such as porous material strata, during the hot 

pressing thereof. However, it should be carefully noted that such 
porous material strata are not necessary, but that the hot 
pressing may take place with a plurality of composite material 
strata, each of which is constituted by an impregnated web-like 

30 material and possible further, non-porous strata. Such an 
embodiment is particularly favourably realised as a 
consequence of the solvent content in the composite material 
being controlled before the hot pressing, preferably by means of 
drying, to a value which is preferably within 5°25 weight~%. 

13 
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The curing of the curable resin is performed in the hot~pressing 
device in one and the same stage as the evaporation of 
remaining solvents and the expansion of the thermoplastic 
particles, the time order suitable being such that the solvent 

5 evaporation and the expansion of ~he thermoplastic particles 
take place approximately simultaneously while the final curing of 
the curable resin takes place subsequently thereto, by the 
temperature rise which appears when the main part of the 
solvent volume has departed. 

10 The composite material, constituted by the impregnated web-like 
material and possible further material strata, is suitably 
positioned in the hot-pressing device, which is then closed to a 
certain gap width. The subsequent expansion of the thermo­
plastic particles gives rise to such a volume increase that there 

15 is a pressing function between the press surfaces without any 
need of moving the press surfaces closer to each other. 

The temperature in the heating device, the hot-pressing device 
or the like during the treatment of the composite material may 
vary between 100 and 200°c, preferably 120-160°C. At tests, 

20 good results have been obtained at approximately 140°C. 

As already mentrbned, one task of ths porous material stratum, 
when present, is to act such that -the solvent can depart along 
and/or through the material stratum. Moreover, the porous "" 
material stratum may also have further functions. More 

· 25 precisely, it may simply act as a stratum for accomplishing a 
distance in different sandwich~like composite materials, and so 
independently of if there are layers made of the impregnated 
web-like material on both sides or only one side thereof. The 
porous material stratum may also have the character of a cost-

30 reducing filler. 

In a possible embodiment according to the invention, in which 
impregnated material webs are positioned at opposite sides of a 
porous material stratum, the porous material stratum, the 

14 
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impregnated web-like material, and the heat and pressing 
conditions are chosen such that the curable resin and/or the 
thermoplastic form/forms connecting bridges through the porous 
material layer. By such an embodiment the connecting bridges 

5 are however not allowed to become so extensive that they 
prevent solvent degassing along and/or through the material 
stratum. Such connecting bridges between the layers made of 
the impregnated web-like material located at opposite sides of 
the porous material stratum result in a more stable 

10 interconnection between said layers than would be provided for 
by the porous material stratum on its own. Hereby, improved 
mechanical strength properties are obtained, for example as to 
the rigidity of the obtained composite material, but above all, as 
to the resistance against splittering of the composite along the 

15 porous material stratum. Particularly, by porous material strata 
which are highly compressible in themselves, the connecting 
bridges result in a larger resistance against compaction of the 
porous material stratum. The connecting bridges are particularly 
favourable in such cases where the porous material stratum is 

20 constituted by foam plastic or some other material which is 
relatively soft or has a tow density, but where good strength 
properties are desired despite such softness or low density. 

As has been told above, the second layer, named "composite 
material" in the previous description may be laminated· to one or 

25 more first layers containing the inorganic silicate compound by 
means of lamina_tion techniques known per se. Furthermore, 
there is the possibility already told of pressing together one or 
more first layers comprising the inorganic silicate compound and 
one or more second layers (composite material layers), in one 

30 and the same hot pressing operation in order to obtain the sheet 
aimed at, and on at least one side of the sheet, there should be 
located one or more first layers containing the inorganic silicate 
compound. 

It is pointed out, that in practice, the individual first and second 
35 layers, in their connected state, have a thickness which is in the 

15 
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order of 1 mm. This counts for the case in which there are 

thermoplastic expanded particles included in the layer as well as 

when such particles are missing. In the latter case, the inorganic 

filler particles will thus have a density reducing function. 

5 Further, it might be mentioned as an example, that such a first 

or second layer may have a density which is in the order or 210 

kg/m3 when being in its connected state. When the final sheet is 

produced 0 this one might, depending on the thickness, present a 

larger or smaller number of first and!or second layers, meaning 

10 that there might be several dozens of layers regularly occurring. 

Of course, the invention can be subjected to a plurality of 

modifications within the scope of the inventive idea, such as the 

latter is defined in the following patent claims. 

16 
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Claims 

1. A high-temperature resistant sheet, chaq!cterised in that it 
comprises at least one layer which comprises 

5 a) at least one inorganic silicate compound, and 
b) a fibrous inorganic material. 

2. A sheet according to claim 1, characterised. iQ that it also 
comprises at least one filler, preferably a filler of a low-density 

10 type. 

3. A sheet according to claim 2, characterised in that the filler 
comprises inorganic particles. 

15 4. A sheet according to claim 3, g.hfil_apterised in that the 
particles are constituted by glass. 

20 

5. A sheet according to claim 4, characterised in that the 
particles are constituted by glass balloons. 

6. A sheet according to claim 2, characterised in that the filler 
comprises expanded thermoplastic particles. 

7. A sheet according to claim 6, characterised in that the 
25 particles are constituted by micro-spheres. 

8. A sheet according to claims 3 and 6, characterised in that 

the filler comprises a mixture of inorganic and organic particles. 

30 . 9. A sheet according to any preceding claim, characterised in 
that the fibrous inorganic material, as seen in its initial state, is 
web-like. 

10. A sheet according to any preceding claim 1 characterised in 
35 that the silicate compound is constituted by water-glass. 

17 
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11. A sheet according to any preceding claim, characterised in 
that the silicate compound with the additives included therein 
constitutes 25-90, suitably 45-70, preferably approximately 65 
weight~% of the weight of the first layer. 

12. A sheet according to any preceding claim, characterised in 
that the fibrous inorganic material constitutes 10-60, suitably 15-
451 preferably 25 weight- 0/o of the first layer. 

10 13. A sheet according to any one of clams 2-8, characterised in 
that the filler constitutes 3-60, suitably 5e40, preferably 
approximately 10 weight-% of the first layer. 

14. A sheet according to any preceding claim, characterised in 

15 that the first laye.r comprises a first stratum which contains the 

inorganic silicate compound, and a second stratum which 
contains a porous material for permitting a gas departure along 

and/or through said porous material stratum during a production 
of the sheet through hot pressing. 

20 
15. A sheet according to any preceding claim, characterised in 

that, in addition to the first layer and in a number of one or 

more, it also comprises at least one second layer. 

25 16. A sheet according to claim 15, characterised in that the 

second layer comprises a fibrous material, a cured resin, and 
expanded thermoplastic particles. 

17. A sheet according to claim 16, characterised in that the 

30 fibrous material of the second layer, as seen in its initial state, 
is web-like. 

18. A sheet according to claim 16 or 17, characterised in that 

the fibrous material of the second layer is constituted by a 
35 woven or non-woven organic or inorganic fibre material. 
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19. A sheet according to any preceding claim, characterised in 

that it comprises at least 30, suitably at least 40, preferably at 

least 50, and particularly at least 85 weight-% inorganic 

constituents. 

20. A method for producing a sheet, in which at least one layer 

containing a binder and a solvent is treated for solvent removal 

and for obtaining a binding ·effect in the sheet,_characterised in 

that the layer treated is at least partly formed by 

10 a) at least one inorganic silicate compound which constitutes 

the binder, and 
c) a fibrous inorganic material. 

21. A method according to claim 20, characterised in that the 

15 layer subjected to the treatment is a!so provided to comprise at 

least one filler. 

22. A method according to claim 21 o characterised in that the 

filler is constitute? by expanded thermoplastic particles which 

20 have been induced to expand through heat supply. 

25 

23. A method according to claim 219 charactei:i§..stp in that the 

filler is constituted by unexpanded thermoplastic particles which 

are induced to expand during the treatment through heat supply. 

24. A method according to any one of claims 20-23, 

characterised in that the treatment, including the heat supply, is 

obtained by means of hot pressing. 

30 25. A method according to any one of claims 20-24, 

characterised in that the layer is provided with a first stratum 

which comprises the inorganic compound, and a second stratum 

which comprises a porous material for permitting a departure of 
solvent along and/or through said second porous material 

35 stratum during the treatment. 

19 
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26. A method according to any one of claims 20-25, 

characterised in that the treatment for producing the sheet is 

executed with at least one second layer, in addition to the at 

least one first layer, said second !ayer comprising a fibrous 

5 material impregnated with a curable resin and comprising 

thermoplastic particles. 

27. A method according to claim 26, characterised in that, 

before the treatment, the thermoplastic particles are present in 

10 the second layer in an unexpanded state, and that the particles 

are induced to expand through a heat supply during the 

treatment. 

28. A method according to claim 27, characterised ii"!. that, 

15 during the treatment, the curable resin is induced to change 

frnm an A-, or a 8-stage to a C-stage. 

29. A method according to claim 26, characterised in that, 

before the treatment, the second layer has the character of a 

20 prefabricated foam composite material layer in which the 

thermoplastic particles are present in an expanded state. 

30. A method according to claim 28, characterised in that the 

curable resin is present in the foam composite material layer in 

25 an A= or a B-stage. 

31. A method according to any one of claims 20-30, 
charact§r!..§..ed in that, after the treatment. the sheet is laminated 

with one or more further prefabricated layers constituted by a 

30 fibrous material, a cured resin, and expanded thermoplastic 

particles. 

32. A method according to any one of claims 20-31, 

pharacterised iQ that a plurality of first layers are laminated in 

35 order to produce a sheet. 

20 
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33. A method according to claim 32, characterised in that at 
least a number of the first layers comprise thermoplastic 
particles which, before the lamination, are present in an 
unexpanded state.· 

34. A method according to claim 32, characterisE?JLi!l that at 
least a number of the first layers contain thermoplastic particles 
which, before the lamination, exist in an expanded state . 

. ~ 
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