1 Insulating Elenent The invention relates to an

i nsul ating elenent, particularly for heat and sound
insulation of flat roofs or slightly inclined roofs,
whi ch insul ating element consists of mineral fibers,
especially glass fibers and/or rock wool fibers,
which are bound with a bindi ng agent, and which
conprises a fist major surface facing a surface to
be insul ated and a second mgj or surface which extends
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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 2 63 pum and approx 20 to 30 percent by
weight of non-fibrous particles < 63 um. Directly after their formation all the
particles that have been formed are quenghed 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.



cool ed down to an extent that binding agents which
are dissolved and dispersed in water will adhere to
the mineral. fibers, but will not solidify. 2

Usual Iy, organi c binding agents are enpl oyed,
especially mxtures of thernosetting phenolic,

f or mal dehyde and urea resifs. If need be, these

m xtures .are extended by additives Iike

pol ysaccharides. In order not to put at risk the
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due torthedvdodified bbondary 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 ailow the processing of
giasses 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



t hat becone deforned in thensel ves, because of the
hi gh 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 accunulation
chanber in which the minerdl fiber streamthat has
been formed 3 is continuously guided to an
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The air-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 the
conveyor device. Normally, lower masses per unit area of the primary fibrous
weight are aimed at, in order to avoid a premature solidification of the fibers
d;espite 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



wei ght are ainmed at, in order to avoid a premature
solidification of the fibers despite |ow anounts of
cool i ng agents such as water for instance.
Thereafter, the primary fibrous web is deposited
onto a third conveyor device noving at a | ow speed
transversely and in a diag8nally overl apping
relationship, with the aid of an oscillating second
conveyor device. The way described for formng a
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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 Iohgitudinal and cross-cutting saws the insulating web may be cut .
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 fiat roof
constructioﬁs. 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



i ndi vi dual el enents, which fact |eads to the
characteristic profilings of the two major surfaces
of the endless fibrous web. which is transformed into
an endless insulating web, due to the solidification
of the binding agents. By it he use of |ongitudinal and
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sheetsat er al so under the |oad of water and snow. In
addition to that, they are extrenely susceptible to
vi bration and may be easily excited by wind | oads.
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boards having dimensions of e.g. 1 m length x 625 mm width. But in all these
cases it shall be évoided that the ends of the boards protrude over the lower
chords. Due to the fact that the upper chords do not match with the available
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-
resnstant 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



havi ng di nensions of e.g. 2 mlength x 1.2 m w dth.
These |l arge-format boards thus formmnulti-array
supports, of which the | oad-bearing capacity is nmuch
hi gher than that of the smaller boards or of the
formerly used small-format. boards having di nensi ons
of e.g. 1 mlength x 625 fmwidth. But in all these
cases it shall be avoided that the ends of the boards
protrude over the lower chords. Due to the fact, that
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materials. The insul ation boards which are
energyiiare availabler om t hese insulation materials are not

subject to di-nensional changes caused by thernmal

conditions and they additionally have snooth edge
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regularly accessed, for instance runways, are protected by pressure-distributing
layers on the sealing webs or films as well as by constructions erected on
supports. But there further exists the possibility of ptacing high-load bearing
constructions onto the supporting roof shell. But the same will penetrate through
the sealing 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 compressive 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—htitized}roofs. In order to achieve such values of compressive



of possibly wet top constructions of a roof, provided
that sufficient anobunts of energy are avail abl e.
Contrary to parking decks or terraces for instance,

t he above-described flat roof constructions are not
intended for being utilized. After their construction
they are only occasional?y accessed for mai ntenance
work. Partial areas which are to be regularly
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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 surfaces 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.



and al so the thermal conductivity are increased. The
tensile strength in the plane of the board, the
bendi ng strength in the folding direction and the
shearing strength in the [ oading direction at right
angles to the major surfaces of the insulation
boards are decreased. In tBe case of a mneral fiber
web which is produced in accordance with the known
fol di ng techni que, the boards produced from said web
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Sincatha insulation boards which are arranged in a sandwich fashion are not
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 cour:se 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.



the boards are wal ked on and at the sane tine
providing for an inproved introduction of forces
into the insulation layer through the boards and/or
bars, insulation boards are offered which include a
hi gh |ayer on one surface. This layer nostly has
bul k densities of approx $50 to approx 170 kg/r2, so
that insulation boards which are forned in this’may'
have bul k densities of approx 180 to approx 220
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are known, but these glues are frequently brittle and cannot be worked
sufficiently deep into the insulation layer from mineral 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 thickness 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.



expedi ent to supplenent the damaged or insufficiently

insul ated top of the roof construction by additiona

insul ation |layers or by correspondi ng sealing

constructions- For this purpose, the existing old

seal ing constructions are enoved and, if their

wat er vapor diffusion resi¥ ance is not too hi gh,

left in situ unchanged or after a perforation. Now,

the easily deformable insulation |ayers each nust
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Ins ment of this kind with regard to its
fashigrewithinthe peanufasturingerocass of sugh insulajinaelements so that

depging o e [aRircRithg 1i8Lbse Baldhor bt ARl k3eldcted.
Thistthay bdasserliatith Reyaraas ithe fallowing pradessing steps, inwhich the

reaction product fromthe reaction of 'J;E?-ht - hu‘;ﬂned .
coatingissenuiredAapura enisAiot yeb raquighio gifee f e Steighiometric

formiik peeaS'sugg fb@ist de solution. 10
5 MgO + MgClz + 13 Hz0 — 5 Mg(OH). MgCl2.8H;0
The resulting compound is a magnesium oxide chloride.

According to a fu'&her feature of the invention‘it is provided that the coating
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 reinforcing materials is reduced or compensated. The number of



The gist of the invention accordingly resides in the

fact of formng insulating elenents known per se,

especially roof insulati-on boards, on one surface

thereof with at |east one bendi ng-resistant |ayer

whi ch is non-positively ggnected to the said

surface. Preferably, the cOating consists of a Sore

cement to which are added, where appropriate,

i norgani c additives, flnely ground gl ass fibers
reinfarcirmentiages arbentsab dneoat minvaum and & sevenBhMmaxmum.
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he re nforcenent consi sts of at | east
coatimge, perforated two-di nensional elenent, especially
fromat |east one tangled non-woven fron1g|ass
fibers, woven glass fiber or cellulose and/or gl ass

Thefdd?'ﬁict I@jeristablishesa coritastbétwess thertaiatingland the roof
perforated structures have t he advan:dag t hat Eg t he
seakngmaterala, fosinstanpe lengthsofdeiumendald o the insulalindos

elemérits. TRe 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
coatingf a non-reinforced thin Sorel cement layer can be used for this purpose
which forms 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 low strength and serves as a powder layer. The thickness of
this contact layer is selected so that on one side mechanical fixing elements,



di mensi onal reinforcing materials is reduced or
conpensated. The nunber of 11 reinforcenent |ayers
amounts to one at mninmumand to seven at maxi num
The thickness of the reinforcenments or of the coating
is varied between 2 and 149 nm There are built up
particularly layer thicknesses. of approx 3 and appr ox
7 mm The coating nay have recesses which are

di stributed over the surface area,
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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 consnsts of a mineral fiber body 2 which includes two major
surfaces 3 whtch extend parallel to each other and spaced from each other. At



The above-descri bed contact |ayer froma relatively

thin mneral fiber board exhibits a relatively |ow

strength and serves as a powder |ayer. The thickness

of this contact layer is selected so that on one

si de nmechani cal fixing elegents, 12 especially

fixing washers bearing on-the insulating el enent,

will not penetrate into the insulating elenment so

deeply that depressions are forned in which surface
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further fleature of the invention it is provided that
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recessiesi Awhich pendttate throaghrthe entice adating Sde she direption of the
invention wll peco apparent fromthe follow ng
surfage serm PBWWHVamﬁﬁug%CF drawings illustrating a
preferred enbodi nent of the present invention. In
the drawings it is shown by: Figure 1 a first

The codting Srbas adhickness of amm dhe! ingulating glement isfafmped a8 an

. Ii nsubat i‘fln board and Figure 2 second enbodi nent of an
Insulatin Pagtdyg el enent in the formon an insul ation
boar d.

A second embodiment of an insulating 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 previously
applied ta the cured coating 5 free from reinforcements.



In figure 1 a first enbodi nent of the insulating
element 1 is shown. The insulating el ement consists
of a mneral fiber body 2 which includes two ngjor
surfaces 3 which extend parallel to each other and
spaced fromeach other. At ,13 right angles to the
maj or surfaces 3 the mi nefdl fiber body 2 incl udes
four lateral surfaces 4. two of which being shown in
figure 1. The lateral surfaces 4 extend at right
List enedfeferice humbeasor surfaces and to each other. On
the surface 3 which is shown in figure 1 the
insulating elenent 1 includes a coating 6 from Sore

c T n&gﬁting has a reinforcenment 6 which
1 ci’@étf@ gf? a two-di nmensional element in the form of
a tangl ed non-woven fromglass fibers which is
per f or at ed. reover it can be seen in figure 1 that
2 tW@nGEﬁmEﬁbbg ¥ncludes two circular recesses 7 which
penetrate through the entire coating 5 in the
direction of the surface normal of the nmmjor surface
3 3sufaeecoating 5 has a thickness of 5 nm The
insulating elenent is fornmed as an insulation board
A second enbodi nent of an insulating elenent 1 is
4 | hiterdirsiifadei n figure 2. Conpared to the enbodi nent
according to figure 1 the enbodi mrent according to
figure 2 is supplenmented by a contact |ayer 8 which
izﬁgﬁn ected to, nanely glued together with the
c HQ 5. The contact | ayer 8 consists of a thin
roof insulation board frommi neral fibers and has a
|l ayer thickness of 20 nm The gluing between the
6 coainfercem@dr 8 and the coating 5 i s caused by a
Sorel cenent |ayer which is not further illustrated
and whi ch has been previously applied to the cured
7 coetesy 5 free fromreinforcenents. 14 List of
ref erence nunbers

8 contact layer



| insulating element 2 mneral fiber body 3 surface
4 |ateral surface 5 coating 6 reinforcenent 7
recess 8 contact layer 5 15 Cains 1 Insulating
el enment, particularly for heat and sound insul ation
of flat or slightly inclined roofs, which insulating
el ement consists of nineral® fibers, particul arly
gl ass fibers and/or rock wool fibers, which are bound
with a binding agent, and conprising a first nmjor
Claimig/ face facing a surface to be insulated and a
second maj or surface extending parallel to and spaced
fromsaid first major surface, wherein said mjor

1. 3 %%ﬁfagﬁg %rl@meh{‘ g%ﬁﬁ&gﬂﬁﬁcﬁqwéa'? %ﬁﬁ%dnﬂﬁﬁé@lbtléﬁ of fAaeer

orien substantially at right angles to
eaglightly eglinedcroofs, whichrisulatingréletent cangis lrgﬂra'gﬂbers,

at | east, one c atin ich, i
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reactl i ght - bur ned nmagnesi l'&fﬁll\l\go) Eq
| easulatlmsaod .acs,eqqndtreajor ﬁﬂ@‘ﬁ@@ e P?&mei @b spaced
| nsu
g pedin il o MRS Saltimigf olices are
Sahfdrc6nEdted throghtlateral 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.

2. Insulating element according to claim 1, characterized in that the coating
(5) consists of a Sorel cement element.

3. 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.

4, lnleating element according to claim 1, characterized in that the coating
(5) includes a reinforcement (6).

5. Insulating élement-acoording 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



10.

11.

12.

3. Insulating el ement according to claim1,

characterized in that the coating (5) includes

i norganic additives , finely ground glass fibers,

m neral wool insulating material wastes, synthetic

fi bers and/or cellul ose fbgers, particul arly wood

fibers. 4. Insulating el ement according to claim1,

characterized in that the coating (5) includes a

rei nforcenent (6). 5. Insulating el enment according

c Ifmmglassdrbnmoglass fiber oncelhdose weven andfer @lase ﬁbe'( S‘PP'G
nsi sts of at |east one, preferably perforated two-
W@ﬁ%lonal el enent, particularly fromat |east one

tangled non-woven 16 fromglass fibers, glass fiber

or cellul ose woven and/or gl ass fiber staple fibers.

6 Insulatihg elamend] mmingdw? mnb, gharacterized in that the
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7.maxaiAt i ng el ement according to claiml,
characterized in that the coating (5) includes at
| east one recess (7) which penetrates through the
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t hi ckness of between 2 and 10 mm particularly

between 3 and 7 mm 9. Insulating el ement according
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9, ch arac eri din that the contact
between 3 and 7 mm.

Insulating element according fo 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.

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.

Insulating element according to claim 9, characterized'in that the contact
layer (8) is glued together with the coating (5).

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).



13.

14.

15.

| ayer (8) has a | ayer thickness of between 5 and 40
mm particularly between 15 and 25 nm 11.

Insul ating el ement according to claim?9,
characterizedin that the contact |ayer (8) is glued
together wth the coating i 5). 12. Insulating el ement
according to claim 11, chatacterized in that the
gluing between the contact |layer (8) and the coating
(5) is fornmed by the gluing effect of the non-cured

c Qﬁ%u@ﬁné Bleméi adébrdingstel claim 41 ctisaresterzedan dhaighegluing
claim 11] characterized in that the gul g beége%{'
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el eiffotcemtantsdi ng to claim 1, characterized in that
the coating is treated, particularly covered with
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agquEBl%EciﬂB H{ é{,éb%% ORGP 3] BhSrachitiZeldGH tRal the coating

aint s sterrs 15. Insul ating
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sem -cyl 1 ndri cal - shaped or arbitrarily vaulted
surfaces.

Insulating element according to claim 1, characterized by a configuration -
as an insulation board having rectangular or triangular surfaces or by a
configuration as a molded body, especially with semi-cylindrical, dome-
shaped or arbitrarily vaulted surfaces.



