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is collected fromthe mneral fibers there remain

by &hsiF bighgthegmalyesisgkance. These insulating materials have a melting point
of =2 1000°C according to German Industrial Standards DIN 4102 part 17 and

“ they are produced from melts comprising stones, slags and other residual

materials. The raw materials are melted in cupola or tank furnaces, and the

melts are shaped on different fiber making machines.

At the use of customary fiber making machines, mineral fibers and non-fibrous
particles are produced. Most of the coarser non-fibrous particles can be
separated out from the continuously formed mineral fiber stream. In a fibrous
mass which is collected from the mineral fibers there remain approx 5 to approx
10 percent by weight of particles > 63 um and approx 20 to 30 percent by
weight of non-fibrous parti'cles < 63 um. Directly after their formation all the
particles that have been formed are quenched with the aid of vaporized water,
so that they become glassily solidified on one side and on the other side are
cooled down to an extent that binding agents which are dissolved and dispersed
in water will adhere to the mineral fibers, but will not solidify.
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impregnated \mth additives which have a water-repelling effect on one side and,

due to the modified boundary properties of the mineral fibers, develop weak
holding forces which are able to hold fragments of finest mineral fibers to a
minor degree. To this end, there are frequently used high-boiling mineral oils,
oil-in-water emulsions, more rarely silicon oils or resins. The fractions amount to
approx 0.2 to approx 0.4 percent by weight.

Insulating materials from rock wool are predominantly produced in cascade fiber
making machines. These fiber making machines allow the processing of
glasses which are rich in alkaline earth and which have a narrow processing
range. But there are'formed only very short mineral fibers which in addition to
that become deformed in themselves, because of the high velocities of air which
are required for the transport of the mineral fibers which have been formed. The
fiber making machine is arranged at the entrance of a horizontally directed

accumulation chamber in which the mineral fiber stream that has been formed
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The éir—permeable conveyor device has a filtering effect. Due to this filtering
effect the mineral fibers become deposited on the conveyor device in the form
of an impregnated primary fibrous web having a thickness which depends on
the efficiency of the fiber making machine and the conveying speed of thé
conveyor device. Normally, lower masses per unit area of the primary fi_brous
weight are aimed at, in order to avoid a premature solidification of the fibers
despite low amounts of cooling agents such as water for instance. Thereafter,
the primary fibrous web is deposited onto a third conveyor device moving at a
low speed transversely and in a diagonally overlapping relationship, with the aid
of an oscillating second conveyor device. The way described for forming a
sufficiently thick impregnated fibrous web is called indirect collection. Further
known is a direct collection in which the mineral fibers which are impregnated

with binding agents and additives, where necessary under the inclusion of the
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major surfaces of the endless fibrous web which is transformed into an endless

insulating web, due to the solidification of the binding agents.

By the use of longitudinal and cross-cutting saws the insulating web may be cu't
into board-like bodies and, if necessary, also into thinner boards, by means of

horizontal saws.

The non-combustible insulating materials from mineral 'fibers, especially rock
wool, are used on a big scale for insulating especially light-weight flat roof
constructions. According to the specific standards a roof is called a flat roof
when the outer surface is horizontal or is inclined at an angle not exceeding 10°.

These slightly inclined flat roof constructions frequently include as a supporting
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cases it shall be avoided that the ends of the boards protrude over the lower
chords. Due to the fact that the upper chords do not match with the avai.lable'
dimensions of the insulation boards, the insulation boards must be tailored, so
that the joints of the boards are respectively positioned on the center of the
upper chord. In order to avoid complicated cutting operations, pressure-
resistant form-locking seam fillers may be installed into the profiles above the
upper chords, where the joints of the boards of adjacent insulation boards bear

on.

Thereafter, roof sealing webs are glued to or roof sealing films are laid onto the
insulation layer formed from the insulation boards. The roof sealing webs or

films as well as the insulation boards are connected to the profiled metal sheets
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only occasionally accessed for maintenance work. Partial areas which are to be

regularly accessed, for instance runways, are protected by pressure-distributing
. layers on th_e sealing webs or films as well as by constructions erected on
supports. But there further exists the possibility of placing high-load bearing
constructions onto the supporting roof shell. But the same_will penetrate through
the seating construction and insulating layer, so that bad spots and leaks may
be caused.

The insulation boards from rock wool are adapted in the first line for a high
pressure resistance, with the general aim of maintaining a thermal conductivity
of < 0.040 W/m K. In accordance with the German Industrial Standard DIN EN
13162, insulation boards which are provided underneath of sealing |
constructions shall have a minimum compress'ive strength of CS(10Y)60, i.e. 2
60 KPa at a compressive strain of 10%, at medium pressure loads like those

occurring in non-utilized roofs. In order to achieve such values of compressive
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strength of the insulation boards in the direction of the profile is clearly lower,
whereby the risk is increased that the insulation boards are not sufficiently

. stable if they are frequently loaded parallel to the profilings.

The forces for folding the impregnated fibrous web are introduced through the
| major surféces of the primary fibrous web. Since in the hardening furnace
forces of a similar dimension and direction act on the fibrous web via the
' conveyor belts, mineral fibers in and under the two major surfaces of the fibrous
web and the insulation boards produced there from are oriented with respect to
the major surfaces relatively flatly or at least more flatly than with respect to a
region between said two major surfaces of the insulation board. This

analogously applies to insulation boards produced from said insulation web.
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produced from sali d I nsul ation

connected to each other non-positively, the load bearing capacity of an

insulation layer which is formed in this way is not or only insignificantly

increased.

Independently of the arrangement of the fibers in the insulation boards, the
strength of the insulation layer will decrease in the course of time due to
relaxation effects, i.e. by the relief of the tension that has been induced by the
compression and the folding. These effects are accelerated and increased by a
repeated mechanical load. In connection with the influence of water the
mechanisms of hydromechanical effects caused thereby may result in

considerable losses of strength as a consequence of a breakup of the structure.
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spagpahich fagt reauires8lhaa pendingyresisiitaeves laysr aed a bending-

Is not or only insignificantly increased.
reég%@EQ%%ently of the arrangenent of the fibers in the

i nsul ati'on boards, the strength of the insul ation
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class. As an alternative solution inorganic glues modified with synthetic material
are known, but these glues are frequently brittle and cannot be worked
sufficiently deep into the insulation Iayer from rhineral fibers which has the effect
of an extremely fine filter, so that only thin layers will be formed. Thin layers of
less than 20 mm thicknéss are too brittle for being effective here. On the other
hand, the thicknesses of these layers cannot be increased at discretion, which
is due to the thermal bridge effects.

In view of this prior art, the invention is based on the problem of improving
an insulating element of this kind with regard to its static properties, especially-
with regard to its bending strength and additionally with regard to its workability.

The solution of this problem provides that the coating consist of at least
one reaction product from the reaction of light-burned magnesia (MgO) with at

least one concentrated magnesium chloride solution.



consi derabl e | osses of strength as a consequence of a
breakup of the structure. 9 The replacenent of
insulation | ayers that have been danaged and/or have
lost their |oad bearing capacity as a consequence of
i nfluences of humdity is conplicated and incurs
anong ot hers high costs of HQSposaI. In many cases it
is expedient to supplenment the damaged or
insufficiently insulated top of the roof construction
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artificial resins has shown itself as a possible
sol ution which, however, leads to a classification in
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nprovi ng. an insul at elemsnt of this kind wth
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formula reads as follows:

5 MgO + MgCl; + 13 H.0 — 5 Mg(OH)2.MgCl..8H0
The resulting compound is a magnesium oxide chloride.

According to a further feature of the invention it is provided that the co_atihg
comprises a reinforcement. Preferably, the reinforcement consists of at least
one, perforated two-dimensional element, especially from at least one tangled
non-woven from glass fibers, woven glass fiber or cellulose and/or glass fiber
staple fibers. These two-dimensional perforated structures have the advantage
that at the use of coarser additives a possible filter action of the two-
dimensional reinfofcing materials is reduced or compensated. The number of



with regard to its bending strength and additionally

wth regard to its workability. The s ol ut i on

of this problem provides that the coating consist of

at | east one reaction product fromthe reaction of

l'i ght - burned magnesia (MJO with at |east one

concentrated nagnesi um chl offde solution. 10 The gi st

of the invention accordingly resides in the fact of

form ng insulating elements known per se, especially
reinﬁnﬁemeaula&e'rsmmboatsots,ormatcmmimurrf ane to sbegreaf maixirhum.
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required to cure or is not yet required to cure.

costing.chi onetric fornula reads as follows: 5 I\/gO+
MCl 2 + 13 H2O0 -* 5 Mg(OH) 2. MyCl 2. 8H20 The resulting
conpound is a magnesi um oxi de chloride. According to a

Thiewdnitast |&gartastablishes econtaenbétaeentthe copting iafddhé e f

setanl"?g ?n%?ctarllanlg for instance Iengths of bitumen, laid on the msulatlng
elements. The contact layer further serves as a water vapor pressure
compensating layer. All in all, an insulating element according to the present
invention is hence three-layered in the form of a sandwich element, wherein the
coating is in connection with both the mineral fiber body of the insulating
element and the contact layer. Here the gluing effect of the applied coating prior
to its curing is utilized. If the contact layer is applied only after the curing of the
coating, a non-reinforced thin Sorel cement layer can be used for this purpose
which formé a connection between the contact layer and the coating on the

mineral fiber body of the insulating element.

The above-described contact layer from a relatively thin mineral fiber board
exhibits a relatively iow strength and serves as a powder layer. The thickness of

this contact layer is selected so that on one side mechanical fixing elements,



conprises a reinforcement. Preferably,. the
rei nforcenent consists of at |east one, perforated
t wo- di nensi onal el enent, especially fromat |east one
tangl ed non-woven from glass fibers, woven gl ass
fiber or cellulose and/or glass fiber staple fibers.
These two-di nensi onal perfo}%t ed structures have the
advantage that at the use of coarser additives a
possible filter action of the two- di nensional
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feature of the invention it is provided that on the
coating a contact layer froma thin roof insulating
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connection with both the m neral fiber body of the
i nsul ati ng

Further features and advantages of the invention will become apparent from the
following description by way of the drawings illustrating a preferred embodiment

of the present invention. In the drawings it is shown by:

Figure 1 a first embodiment of an insulating element in the form of an

insulation board and

Figure 2 second embodiment of an insulating element in the form on an

insulation board.

In figure 1 a first embodiment of the insulating element 1 is shown. The
insulating element consists of a mineral fiber body 2 which includes two major

surfaces 3 which extend parallel to each other and spaced from each other. At



el ement and the contact |layer. Here the gluing effect

of the applied coating prior to its curing is

utilized. If the contact layer is applied only after

the. curing of the coating, a non-reinforced thin

Sorel cenent |ayer can be used for this purpose which

forms a connection between the contact | ayer and the

coating on the mnmineral fiber body of the insulating
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rel ativel é w trength and serves as a powder | ay
SURfREe fi; t‘!%qvwe 1 @?1 bet'rﬁl shewRinfgurea]cthe !aateral été'ff%@ﬁssﬂ) extend
at hg F?'&? dF%‘EPf%@bQ% dfth HaRf oeh?msnts 12
pecia | X1 n

washers bearing he insul ating
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8 condensc%tﬁ whi.ch |§ frequently released fromthe
surfacg nefmal Jithe eRiPheiacRdring el enents. Finally, it
is provided that the insulating elenent is forned as
an insulation board having rectangul ar or triangul ar
Thegortiog S s ashinnersdofifptyn Hblve imgpulatingeeieaieny is formed as an
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mS% Qg%dsdreFurt her features and advantages of the

[ nvent| on will becone apparent fromthe follow ng
descriptjion by way of the draw ng{s illustrati nig
A sficongy r@go@m%}gpﬁgﬁtmsulatlng element 1 is illustrated in figure 2.

Compared to the embodiment according to figure 1 the embodiment according
to figure 2 is supplemented by a contact layer 8 which is connected to, namely
glued together with the coating 5. The contact layer 8 consists of a thin roof
insulation board from mineral fibers and has a layer thickness of 20 mm. The
gluing between the contact layer 8 and the coating 5 is caused by a Sorel
cement layer which is not further illustrated and which has been p'reviouély

applied to the cured coating 5 free from reinforcements.




of the present invention. In the drawings it is shown
by: Figure 1 a first enbodi nent of an insul ating
elenment in the formof an insulation board and Fi gure
2 second enbodi ment of an insulating element in the
formon an insulation board. In figure 1 a first
enbodi nent of the insulatinb4elenent 1 is shown. The

i nsulating el enent consists of a mneral fiber body 2
whi ch includes two najor surfaces 3 which extend

Listofatelfeterice manbees her and spaced from each other. At

6

7

8

13 right angles to the nmajor surfaces 3 the mnera
fi ber body 2 includes four lateral surfaces 4, two of
whi i in figure 1. The lateral surfaces 4
extgﬁwﬁﬁgpqﬁégﬁﬁpangles to the major surfaces and to
each other. On the surface 3 which is shown in figure
1 the in hatin element 1 includes a coating 5 from
Sor@W”%@ig ¢ m%ﬂ@ coating has a reinforcenent 6 which
consi sts of a two-dinensional elenment in the form of
a tangl ed non-woven fromglass fibers which is

per Burfac@d. Mreover it can be seen in figure 1 that
the coating 5 includes two circular recesses 7 which
penetrate through the entire coating 5 in the

di r egefad8uAhicd he surface normal of the nmmjor surface
3. The coating 5 has a thickness of 5 nm The
insulating elenent is fornmed as an insulation board.
A sgggmg%enbodinent of an insulating elenent 1 is
illustrated in figure 2. Conpared to the enbodi nent
according to figure 1 the enbodi mrent according to
figure,2 is supplenmented by a contact |layer 8 which is
confRIBI¥EEMENt nanely gl ued together with the coating
5. The contact | ayer 8 consists of a thin roof

i nsul ation board fromm neral fibers and has a | ayer

t hi ¢&eR8Ss of 20 mm The

contact layer



gl uing between the contact |ayer 8 and the coating 5
is caused by a Sorel cenent |ayer which is not
further illustrated and whi ch has been previously
applied to the cured coating 5 free from

rei nforcenents. 14 List of reference nunbers 1
insulating elenment .2 mi netal fiber body 3 surface 4

- lateral surface } 5 coating 6 reinforcenent 7

recess 8 contact layer 15 Cdains 1. Insulating

Clainsgrent, particularly for heat and sound insul ation of

flat or slightly inclined roofs, which insulating
el enent consists of mneral fibers, particularly
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interconnected through lateral surfaces which are oriented substantially
at right angles to each other and to the major surfaces, and comprising at
least one coating which is arranged on one major surface,
characterized inthat |
the coating (5) consists of at least one reaction product from the reaction
of light-burned magnesia (MgO) with at least one concentrated

magnesium chloride solution.

Insulating element according to claim 1, characterized in that the coating

(5) consists of a Sorel cement element.

Insulating element according to claim 1, characterized in that the coating
(5) includes inorganic additives , finely ground glass fibers, mineral- wool
insulating material wastes, synthetic fibers and/or cellulose fibers,

particularly wood fibers.

Insulating element according to claim 1, characterized in that the coating

(5) includes a reinforcement (6).

Insullating element according to claim 1, characterized in that the
reinforcement (6) consists of at least one, preferably perforated two-
dimensional element, particularly from at least one tangled non-woven



the coating (5) consists of at |east one reaction
product fromthe reaction of |ight-burned magnesia
(MO with at |east one concentrated magnesi um
chloride solution. 2. Insulating el ement according to
claim1, characterized in that the coating (5)
consists of a Sorel cement & enent. 3. I nsul ating
el enent according to claiml, characterized in that
the coating (5) includes inorganic additives, finely
gr ofraeh glass Siber)giass fien@rakllwost wavesidral/omglassfiber stiaple
wastes, synthetic fibers and/or cellul ose fibers,
par'P%UiarIy wood fibers. 4. Insulating el enent
according to claim1, characterized in that the
coating (5) includes a reinforcenent (6). 5.

6. | nsinsadating @Ibmmacemdmgjtongamwcmmmnzedam datdhe zed

in that the ement of at
one roiplastanl () istrdrereie Gyer e Bnstal flipents at
par i phharly fromat |east one tangl ed non-woven 16

fromglass fibers, glass fiber or. cel | ul ose woven
and/or glass fiber staple fibers. 6. Insulating
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t wo (sl iRERSes 2@ |edtt BRBRESes (7) WhitHTpehetfatek MBrdughitng entire
el enent accordi ng to claim1, characterized in that
ir

t he Coating () in tny direetianekthgtsuragsinasmea! phthesmajorsurface (3).
whi ch penetrates through the entire coating (5) in
the direction of the surface nornmal of the major
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4, characteriz at the reinforce
conSRNTaTERmepEIE) 9" he PaBTPaT egeRt e, pllogSthet OF
' nd'lﬁ’dl\ﬂH@!alhy a Iéyélat}’\ﬁ:rknbgé ok BefvedH ZQ‘ﬁHV\RﬁH\n? p?eﬂ'ﬂm]lgrly

mm particudlarly
between 3 and 7 mm.

- 9. Insulating element according to claim 1, characterized in that on the
coating (5) a contact layer (8) from a thin roof insulation board from

mineral fibers, especially rock wool fibers, is arranged.

10.  Insulating element according to claim 9, characterized in that the contact
layer (8) has a layer thickness of between 5§ and 40 mm, particularly
between 15 and 25 mm.

11.  Insulating element according to claim 9, characterized in that the contact

layer (8) is glued together with the coating (5).

12. Insulating element according to claim 11, characterized in that the gluing |
between the contact layer (8) and the coating (5) is formed by the gluing

effect of the non-cured coating (5).



between 3 and 7 mm 9. Insulating el enment according to
claim1l, characterized in that on the coating (5) a
contact layer (8) froma thin roof insulation board
from mneral fibers, especially rock wool fibers, is
arranged. 10. Insulating elenment according to claim?9,
characterized in that the cbhtact |ayer (8) has a

| ayer thickness of between 5 and 40 mm particularly
between 15 and 25 nmm 11. Insul ating el ement according
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Insul ating el ement according to claim11,
characterized in that the gluing between the contact
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silicate and/or |atex paint systens. 15. Insulating
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