* METHOD FOR THE PRODUCTI ON OF A FI RE- PROTECTI ON PANEL BACKGROUND OF THE
| NVENTION 1. Field of Invention The present invention relates to a nethod

~of production of an organically bound, flexible fire-protection panel with
an inorganic filler as well as to a fire-protection panel. 2. Description
of the Prior Art Foamed or anlc rrer roducts are, to be found in very
many areas of daWPPfQR &gé’ﬁOBHF e&FWé’RPEE%D&IrPé%ed for exanpl e,

- for mattresses or auto lOFey e i Nused for exanpl e,
for autonobile cockpits; ts or as danping
elements for autonobile bunpers. In the building sector, foamed organic
pol ymer PrOd'“Pitefd olfrlqvgﬁﬁo S in situ-produced foans, as seals for joints
or as insul at 'm'r—-pa'n'efs——l-ﬁ i s a di sadvant age of the known sol ution that
the foamed products cannot be used in the area of passive fire protection
because of the limted fire resistance capability shown in the DI N 4102,
part 9 and 11, firelhegresdnt invemionNvalaet2$622vinethod of production of an

organically bound, flexible fire-protection panel with an inorganic filler as well

as to a fire-protection panel.

2. Description of the Prior Art

Foamed organic polymer products are to be found in very many
areas of daily life. Open-pored flexible foams are used, for example, for
mattresses or automobile seats. Integral foams are used, for example, for
automobile cockpits, furniture back rests and armrests or as damping elements
for automobile bumpers. In the building sector, foamed organic polymer
products find use as in situ-produced foams, as seals for joints or as insulation

panels.

It is a disadvantage of the known solution that the foamed products
cannot be used in the area of passive fire protection because of the limited fire

resistance capability shown in the DIN 4102, part 9 and 11, fire test. It is now
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* g khown that .a pl'ate material, which has the requisite fire resistance
capability, can be produced froman organic matrix material and an

. inorganic filler. However, such a nmaterial has a high-density and poor
i nsul ation properties. The known nethod of producing the panel material is
based on a prior mxing process, such as kneading, stirring, extruding,
etc., and a subsequent consolidation and drying step. If now a |ight,

foam ik hOF, ' ' i -Lhe -Jmterial 4t can
casi |y el EACA Blsta RENeAiE LA b REP AR 4T CREaR TR Bt Btanlly.

i nj ection nolding, technol ogi es have becone known, for which the filler is
m xed howagebeopsdduosidt firdrheanr gegdmc matrikx niytedak emid mgousol girget fitler.
process in a mxing head. It is a disadvantage of these technol ogi es that
aratio volume of filler .to, PUR systemof greater than 1 can no |.onger
be procedSVUEVRbr Blep, Malerial ppg 2 M'é{gnisgyt%n PR FPUlatipr t PIOPEELIES.
sufficient conpressive strength and a filler, with a density less than 0.4

g/ cc, as Tl knewniiiethd $FaieHaLid HidBafitl HABYEY iy BAGR AN BHoPInaRg:

Accordi ngly, an object of the inventionh is a nethod of producing a

fire-protection panel, which has a |arge proportion by volune of a light,
foam | i REOCESSor §aeh c asi kneadingyi SHUTISgdi extubingd étonogmekeoasisybsequant
or gani ¢ bi nder.

consolidation and drying step. If now a light, foam-like, inorganic filler is used

to produce the panel material, it can easily be destroyed by the known methods.

In the area of PUR reaction injection molding, technologies have
become known, for which the filler is mixed homogeneously with the organic
matrix by a continuous injection process in a mixing head. It 1s a disadvantage
of these technologies that a ratio by volume of filler to PUR system of greater
than 1 can no longer be processed. Moreover, the filler, which is to be mixed,
must have a sufficient compressive strength and a filler, with a density less than

0.4 g/cc, as well as with a diameter in the millimeter range cannot be used.

- Accordingly, an object of the invention 1s a method of producing a
fire-protection panel, which has a large proportion by volume of a light, foam-

like, 1norganic filler, which 1s distributed homogeneously in an organic binder.

NY! 3425522v1



-

NY! - 5425522v]1 2 SUVMARY OF THE I NVENTI ON This and ot her objects of the
present invention, which will becone apparent hereinafter, are achi eved by
a nmethod of producing an organically bound, flexible fire-protection panel

" with an inorganic filler which conprises the following steps: In a first

step, a defined amobunt of a foamable, organic binder matrix is introduced,
optionally by a rreterlng system into a nold, which is constructed as a
panel nol.d., ) 0 . ) JQ basi ¢ rectangul ar shape and

conpri seg~a Bt ST @l | s surrounding the bottom The

hei ght of the side waIIs IS greater than the thickness of the
fire-protection pa ichis tob roduced.. The organi ¢ binder matrix
conpri ses several %‘éﬁrﬁ%&h her oy Céi’nogﬂ& rewsny laveniwewhich vHd beeomed
ratio before they are introduced into the nold. To ensure a constant

qual ity r FRe P d L.n |
nmet hod, ?@%ﬁ?pga}%rgf é aﬁ)%neﬁﬂll%dre era??etﬁba Hfﬁﬂpggcﬁgght gﬁﬁnrg?fgllgy
nmeans of a meterin stem NY] 5425522v1

bound, flexib e ire-protection panel with an inorganic filler which comprises

the following steps:

In a first step, a defined amount of a foamable, .organic binder
matrix is introduced, optionally by a metering system, into a mold, which is
constructed as a panel mold. The mold preferably has a basic rectangular shape
and comprises a bottom, as well as side walls surrounding the bottom. The
height of the side walls is greater than the thickness of the fire-protection panel,
which is to be produced. The organic binder matrix comprises several
components, which preferably are mi_xed in the desired ratio before they are
introduced 1nto the mold. To ensure a constant quality of several fire-protection
panels, produced by the inventive method, the organic binder matrix preferably

1s filled into the mold by means of a metering system.

NY1 5425522vI



» 3 1n a second step, the organic binder matrix is distributed uniformy

over the bottomof the nold, so that the thickness of the |ayer of organic
binder matrix is the same over the whole of the bottom Subsequently, the
" mold is filled with an adequate anmpbunt of an inorganic filler. The ratio
by vol une of inorganic filler to organic binder matrix 1is about 9 : 1. The
organic binder matrix nmainly is intended to glue the particles of the

' ic filler. dd bi, nd
cont Paur & 1 he sur £ 1b& Sondotnn e SRk RigtaTRauIRIS Histblien patarinly

filler nust be such that it fills the nold conpletely as a |oose filling.
Si nce t hevef dge bvabhs ofthé Reoldolse tﬁhﬁtl’ﬂé ﬂﬂ@knéisa@ftﬁplé y an®d birtfer
panel , which is to be produced, t he nold can be fill uni fo rﬂy up to the

upper edge. In tple next ste%ﬁ Lethe i nventive net hod the nmold is closed
of f  wi t AT 1§ the sameopyerethgr Whate phiks Peost. the ol d being reduced. The
lidis provided wth an insert which, when the |lid is closed, pushes the
inorganic filler into the organic bi nder matri X, W t hout pressi ng the

latter to such an ehephuedth@l thd el REHHI[W $th M adddeaé2¥hount of an

inorganic filler. The ratio by volume of inorganic filler to organic binder matrix
is about 9 : 1. The organic brinder m.atrix mainly 1s intended to glue the particles
of the inorganic filler. In addition, the organic binder matrix functions to
configure the surface of the panel optimally. The amount of inorganic filler
must be such that it fills the mold completely as a loose filling. Since the side
walls of the mold are higher than the thickness of the panel, which is to be

produced, the mold can be filled uniformly up to the upper edge.

In the next step up of the inventive method, the mold 1s closed off
with a lid, the volume of the interior of the mold being reduced. The hd 1s
provided with an insert which, when the lid is closed, pushes the inorganic filler
into the organic binder matrix, without pressing the latter to such an extent, that

1t 1s destroyed.
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* 4 Ih the next. step, the organic binder matrix is foanmed. The conposition

of the organic binder matrix is selected so that it can be foaned

_ chemcally or physically. The foam ng reaction is adjusted by neans of
catal ysts, so that sufficient tinme remains for netering the inorganic
filler conpletely into the nold, and so that the conpletely foaned
fire-protection panel can be renoved fromthe nold as quickly as possible.

e renoved, The | nobnt 1AL Nol | B ot EB IS0 Iy AT R Ranp eyt B °"

process, which can destroy the preferably light, foamlike, inorganic
filler andmpdsuson refr fesergamec dendet mathix e sélectedosotthat iobapdnrefoamed
Furthernore, the inorganic binder nmatrix has a relatively high viscosity
rangi ng f{om.1000 to _,5000 .jyrPas,.. whi.ch, .with the nechanically stable

Char act eFRSRIGHLY  GlomimAraIt 11 HBE, atkits are&FFISP R A Erog¥s gneans of

I npossi ble. The fire-protection panel, which is produced by the inventive

met hod, agebdydsnaby thas saffieendeisict Yemaths MoeVhtsriag0ad nbssdmt! fler
effect. At the same time, the fire-protection panel, “produced”w th the

net hod, has a fire resjstan capabiljty,, which neets_the )
comp etelly into the mof(i and so tflatythe completely foamed fire-protection

panel can be removed from the mold as quickly as possible.

Subsequently, the mold is opened and the finished fire-protection

panel can be removed.

The inventive method is not preceded by a mechanical mixing
process, which can destroy the preferably light, foam-like, inorganic filler and
thus increase ther density of the fire-protection -panel. Furthermore, the
inorganic binder matrix has a relatively high viscosity ranging from 1000 to
5000 mPas, which, with the mechanically stable character of tﬁe Imnorganic
filler, makes a prior mixing process impossible. The fire-protection panel,
which is produced by the inventive method, accordingly has a low density and
provides a good insulation effect. At the same time, the fire-protection panel,

produced with the method, has a fire resistance capability, which meets the
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» NY] *5425522v1 5 requirenments of the Standard, and can easily be processed.
The fire-protection panel, produced with this nethod, can be used, for
exanple, for fireproofing installation openings through fire-proof walls.

" Since there is no intumescent process, the function of the fire-protection
panel is provided only by the fire- resistant construction. Preferably, for
controlling the anning of the organic binder matrix, the nold is
tenpered. Te erlng Id offer differ possibiljties _for optim zing
t he reac{fi‘BHf tso@%{hfe %Hiﬁrﬁgab FEBs&A% dgﬁéx@ﬁ?ﬁe@d abe, firegprotertnpl e,

by neans of an electrical heating device or by neans of a suitable cooling

devi ce. pfelc tbHabed NAiH i AGhaNBHAAINE NRefiedBE IAmARe Pl dbatiehd  al

a tenperaturé beI ow 100C an pre erébl at a ténperatur

Preferably, a polyner, particularly a poI yur et hane or phenolic resin is
used as bistaligtiomtopeningh shimaighofireqgrpohenallof Smecotipaeiis mo ndrmesdaritx
may be provided with the following fillers: acid-formng agents, flane

Canai ¢ eI St s BT R g ireaBR el tiobGhnsl SlsPel KD R R e

salt or an_ester of an
resistant construction.

Preferably, for controlling the foaming of the organic binder
matrix, the mold is tempered. Tempering the mold offers different possibilities
for optimizing the reaction time of the foaming process and is carried out, for
example, by means of an electrical heating device or by means of a suitable
cooling device. For controlling and accelerating the reaction, the mold is held

at a temperature below 100°C and preferably at a temperature of 40° to 50°C.

Preferably, a polymer, particularly a polyurethane or phenolic resin
1s used as binder matrix. The polyol component of the organic binder matrix
may be provided with the following fillers: acid-forming agents, flame
retardants, ash crust stabilizers and fillers, forming micropores and sensitive to
high temperatures. As acid-forming agents, er example, a salt or an ester of an

mmorganic, non-volatile acid is used and selected from phosphoric acid or boric
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- inorganic, non-volatile acid is used and sel ected from phosphoric acid or
boric NY] 54255222v1 6 acid. Ammoni um phosphat e, amoni um pol yphosphat e,
di am ne phosphate, nelam ne borate, boric acid esters and the like are

" preferred. As flane retardants, a hal ogen-containi ng phosphate ester, for
exanple, is used. As ash crust stabilizer, an oxide or a conpound of a
nmetal such as alum num magnesium iron and zinc is used. Iron oxide, iron

trioxide j t ap] |.de borate, such i nc, borat.e, .are preferred.
As fillef F}(#‘or‘lr%\hﬁgb WOBg{)@%ﬁﬂ %HQ}WV@S’@%IMSBH&&% gpg{lgr]@ggsphate,
I norgani c, hollow m crospheres, such as alum numsilicate spheres, glass

spheres otelainasbosfbertasio 4did Pastet|dsitheslike ag@ e fdresd S0M ¢ of 5RRM
for exanple, are used. Preferably, before the organic binder matrix I's

i ntroduced and/or .after the organic binder matrix is introduced and/ or
after thERHRNSsahalpgenontaining paspeate; ¢ster, foa axaueple, khiusedd A8 ash
nonwoven mat is placed in the nold. Such a mat increases the nechani cal

stabilit fhLe- pro ' a . .t h signi;f . y
afect i nebhe GRiiny BAObE RF APBRARE T bl (00 SHRLiATN,
placed in the nold before the organic binder matrix is introduced and/ or

magnesium, 1ron and zinc 1s used. Iron oxide, iron trioxide, titanium oxide or a
borate, such as zinc borate, are preferred. As filler, forming micropores and
sensitive to high temperaturés, inorganic, hollow microspheres, such as
aluminum silicate spheres, glass spheres or fly ash spheres with particle sizes

ranging from 50pm to 500um, for example, are used.

Preferably, before the organic binder matrix is introduced and/or
after the organic binder matrix is introduced and/or after the mold is filled with
morganic filler, a woven, knitted or nonwoven mat is placed in the mold. Such
a mat increases the mechanical stability of the fire-protection panels produced,
without significantly affecting the ability to cut the fire-protection panels. If the
mat 1s placed in the mold before the organic binder matrix is introduced and/or
after the mold is filled with organic filler, the finished fire-protection panel

produced has one or two homogenous surfaces. The mat may, for example, be
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- after the mold is*filled with organic filler, the finished fire-protection
panel produced has one or two honpbgenous surfaces. The mat may, for
exanpl e, be Nyl !-42557-2vl 7 a mat woven fromglass fibers or from coated
" and uncoated silicate fibers. Mreover, it is conceivable to use a knitted
wire, wire netting or a wire screen. Pursuant to the invention, an
organically bound, flexible fire- protection panel conprises an inorganic

filler, th at.ter. _having @a_specific ensi t f less than,0..4 g/c Wth
the +ow et oS RO refReSiftiers: fr droi: hattel andinseited oifisdireiiess o
good insul ation value. Hi gh tenperature-resistant filler particles, such
as | i ght Mbrasvdauitik Rioaceivadi @ anige aBbstealwireSwafe ASHRE! bt hSvire Q¥panded
vermculite and the like are used as inorganic filler, Preferably, the
inorganic filler is a porous material, which has an irregular particle
si ze and shape, th article size being 0.1 mmto 10.0 nm and_ optionally
1.0 mmto 6.0 nm %Hg'SWcéﬁ?)tt I%ﬁefitll?%g@Paprﬁ%ﬁulcfiﬁyeb@l@d, nfé@hl%letﬁm-

several particles together cover the whole of the aforenentioned size

range. 'ﬁﬁoﬂ'e_rcﬁ%ﬁubﬁhepﬁfdrﬁﬁlgﬁ%s;@p?%f%#ﬂgeﬂﬁkpoﬂlé Qaf’f@firl?afuihg a_specific

t hr ee- di hmensi onal “spati al t he 1'dorgani c er “can-have
during its production, Aside froma _ _
density of less than 0.4 g/cc. With the low density of the inorganic filler, the

fire-protection panel has a good insulation value. High temperature-resistant
filler particles, such as light, incombustible, inorganic materials, such as perlite,

expanded vermiculite and the like are used as inorganic filler.

Preferably, the inorganic filler is a porous material, which has an
irre_gular particle size and shape, the particle size being 0.1 mm to 10.0 mm and
optionally 1.0 mm to 6.0 mm. The concept of an irregular particle size means
that several particles together cover the whole of the aforementioned size range.
An rregular particle shape is understood to mean all three-dimensional spatial
shapes, which the inorganic filler can have during its production. Aside from a
spherical configuration, the particles may be polyhedral. Since the production
of the fire production panel does not involve a mechanical mixing process and

the Light, foam-like, inorganic filler is merely foamed by the organic binder

NY] 5425522v]



" sphérical configuration, the particles may be pol yhedral. Since the

production of the fire production panel does not involve a nmechani cal

- mxing process and the light, foamlike, inorganic filler is nerely foaned
by the organic binder NYl 5425522v1 8 matrix, the particle size and shape

of the inorganic filler is largely retained. The fire-protection panel has

a honogeneous structure. Preferably, the foanmable, organic binder matrix

conpri se O : N . lic_resin

Advant agSsicRy Y Bari e S B Xp b SEXHE PR B By PR 0BIN . e e
or nonwoven mat. The mat nmay be di sposed at the surfaces and/or in the

fire- pr ofizeiprotequrmepandirhefser Abino gemevns smuckinet t ed or nonwoven mat is
used, which is difficult to ignite. The novel features to the present

i nvention, which are considered as characteristic for the invention, are

set forth in the appended. clainms. Th I nventi.on, itself, however both as to
its construction aﬁ’gefefgbdl%d@"eoffo@ﬁéﬁ%@?i o?lr,ganﬂ%g@c AR fPTPEISSEF @
advant ages and objects thereof, will be best understood fromthe foll ow ng

det ai | edpghaner, iptithLly #pelpircelthRBPdigifblicash. r ead

Advantageously, the fire-protection panel has at least one woven,
knitted or nonwoven mat. The mat may be disposed at the surfaces and/or in
the fire-protection panel. Preferably, a woven, knitted or nonwoven mat is

used, which is difficult to ignite.

The novel features to the present invention, which are considered
as characteristic for the invention, are set forth ih the appended claims. The
invention itself, however both as to its construction and its mode of operation,
together with additional advantages and objects thereof, will be best understood
from the following detailed description of preferred embodiment, when read

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

In the Drawings:
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- Wth reference to the acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS: In the Drawings: N Y 1 54255 22v | 9 Figure 1 shows a schematic

cross-sectional viewillustrating the introduction and distribution of the
" organic binder matrix; Figure 2 shows a schematic cross-sectional view
illustrating the filling of the nold with an inorganic'filler; Figure 3

shows a cross-sectional view of the closed nold; Figure 4 shows a

Cross-se .ionai Vi eﬁ/ of th@_lm)ld with the.foam.ng process Bf t he i norganic
bi nder mat®¥he: | and SEPE§rESGLERBIE CEOT SN oWl [ugHaling thSst r ati ng t he
opening of the nold and the renoval of the fire-protection panel, which

has_been imroductesh 2AASEINGidPoF iR bAYATE BiRdERfHiedx. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBCODI MENT In the draw ngs, the identical parts are

designated with the sane reference nunerals.
Figure 2 shows a schematic cross-sectional view illustrating the filling of

the mold with an inorganic filler;
Figure 3 = shows a cross-sectional view of the closed mold;

Figure 4  shows a cross-sectional view of the mold with the foaming process

of the inorganic binder matrix; and

Figure 5 shows a cross-sectional view illustrating the opening of the mold
and the removal of the fire-protection panel, which has been produced

according to the inventive method.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In the drawings, the identical parts are designated with the same

reference numerals.

The individual process steps of the method of producing a fire-
protection panel are shown in Figures 1 to 5. In Figure 1, the first step of the

process is shown. The mold 1 for producing a panel-shaped fire-protection

NY1 5425522vi1
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" The'individual process steps of the method of producing a fire- protection
panel are shown in Figures 1 to 5. In Figure 1, the first step of the

. process is showmn. The nold 1 for produci ng a panel -shaped fire-protection
NYl 5425522v1 10 panel by the inventive nethod has an essentially
rectangul ar configuration with a length, a width and a height. The nold 1
conprises a bottom2 and side walls 3, which are higher than the thickness

of the fpahshbd thenavenuvehétbodianein ebsertefllynesktanpulir dUnf%dr@ﬁBﬁbWﬁh
organic matrix binder 5 is introduced froma netering system4. The

organi ¢ bhi,nder, matrix consists of __sever conponents. In this exanple,
referencé lpgg}}h@ewg%tﬁ M@Jﬁ%%@n? e@ﬁﬁiﬂ@%PEé‘?ﬁwg botspn dsand stdawadls al |

t he conponents of the organic binder matrix. The conponents A and B are

m xed t 03f qyiicAnarer giahit thhMdRE tHRNHeXs %mﬁbnﬂnﬁhcatﬁﬁiggggeﬁng{igqﬂag{e rA

nmetering a two-conponent system Before the organic

filled intq the nold 1, afgl ass fiber fabric 7 is placed on the bottom 2
of the nBeHnedi gmepakoft» foaprable, organiecmatiix hindeodeis ivgodfceddrom a
fire-protection panel. Subsequently, the m xed organic binder matrix 5 is

suppl i edpiQetifg JRtcmY OVHe bREAMOAAhGer nlfix USRS LE LT QEHDHRKES. the

In this examﬁle, reference 1s made to two components A and B as being
representative of all the components of the organic binder matrix. The
components A and B are mixed to form an organic binder matrix 5 using a
standard method for metering a two-component s;ystem. Before the organic
binder matrix 5 is filled into the mold 1, a glass fiber fabric 7 is placed on the
bottom 2 of the mold 1 1n order to improve the mechanical properties of the
fire-protection panel. Subsequently, the mixed organic binder matrix 5 is
supplied to the mold | over the nozzle 6 and distributed uniformly over the

bottom 2.

The next step of the method is shown in Figure 2. The mold 1 is
filled from a storage tank 11 up to the upper edge 13 of the side walls 3 with an

inorganic filler 12. The foaming reaction of the organic binder matrix 5 is

NY1 3423522v1
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“ bottom 2. The next step of the nethod is showm in Figure 2. The nold I is
filled froma storage tank 11 up to the upper edge 13 of the side walls 3
~with an inorganic filler 12. The foam ng reaction of the organic binder
matrix 5 is N Y 1 5425522v1 11 adapted so that there is sufficient tinme for
nmetering of the whole of the inorganic filler 12. The closed nold I is
shown in Figure 3. The lid 16 for closing the nold 1 has an insert 17. The

lid 16 i truc ' uch agsmnner .t hat. the  space ween the ppper
cdge of FHRE: ST HlbrE nE" sDERIRERGLSY o dnel<RE of hen e nal 4DE i <
cl osed, corresponds to the height of the fire-protection panel, which is
to be prodirgedic flfien12he nmold | is closed with the Iid 16, the volume of
the interior space of the nold 1, which previously was open, is decreased.
At the same tinme, the inorganic filler 12 is pressed into the organic

bi nder matrix 5, b nQt so strongly, that it is_desfroyed. In Figure_ 4,
the foam ng pr ocesi%ﬁfcq?ﬁﬁﬁg}cggnfgs é?%‘éf@rm gurg 35 —fge ?%gﬁnfpr Alessngtthe
nold 1 is closed, the foam ng process of the organic binder
mold 1 has an insert 17. The lid 16 is constructed in such a manner that the
space between the upper edge of the bottom 2 and the lower edge of the lid 16,
when the mold 1 is closed, corresponds to the height of the fire-protection
panel, which is to be produced. When the mold 1 is closed with the lid 16, the
volume of the interior space of the mold 1, which previously was open, is

decreased. At the same time, the inorganic filler 12 is pressed into the organic

binder matrix 5, but not so strongly, that it is destroyed.

In Figure 4, the foaming process of the organic binder matrix 5 is
shown. After the mold 1 is closed, the foaming process of the organic binder
matrix 5 is commenced. At the same time, the foamed, organic binder matrix
penetrates into the hollow spaces between the individual particles of the organic
filler 12 Jargely without destroying the latter. The reaction time of the foaming
process of the organic binder matrix 5 can Be optimized variably by tempering

the mold 1.

NY| 5425522v1
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- matrix 5 is comenced. At the sane tine, the foaned, organic binder matrix
penetrates into the holl ow spaces between the individual particles of the
organic filler 12 largely wi thout destroying the latter. The reaction tine
of the foam ng process of the organic .binder matrix 5 can be optim zed
variably by tenpering the nold 1. 1JYlI 5425522x1 12 Figure 5 shows the
opening of the mold and the renoval of the fire-protection panel pr oduced

or gant ¢ bi ndor mat FLE0E PeSAGREN e TRe Dot AP SplAEGREp8hal ol s (e

lid 16 and the finished fire-protection panel 21 is renoved fromthe nold

1. To sufmresproeccticn papehepraueddt datording ho tthe inveativevaeneododAfer the
fire-protection panel was created which, despl te optim zation of the

physi cal ertles in | ation.t nS|t L nsul at i effect ile,
at the sg‘ﬁgmi OCB Mg tﬁpr%rgagéq %ﬂaﬁ?r éﬂ E"a i 1Y C@ﬁlﬁi}#‘%& uﬁ’@dm(ﬁgmaﬁsns a
| ar ge proportlon by wvolune of a light, foamlike inorganic filler, which

- i's distrpbehed b\'f"%ﬁ&?ﬂﬁguﬁié’ lid" 16henAr g0 §ire-gRALHIYE Vi 21 is

fire-protection panel

removed from the mold 1.

To summarize, it may be noted that, with the inventive method, a
fire-protection panel was created which, despite optimization of the physical
properties in relation to density and insulating effects while, at the same time,
being fire resistant and easily manufactured, contains a large proportion by
volume of a light, foam-like inorganic filler, which 1is distributed
homogeneously in the organic binder. The inventive fire-protection panel does

not contain any intumescent materials.

Though the present invention was shown and described and
references to the preferred embodiment, such is merely illustrative of the
present invention and is not to be construed as a imitation thereof and various
modifications of the present invention will be apparent to those skilled in the

art. It is therefore not intended that the present invention be limited to the

NY] 5425522v}
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" not “contain any intunescent materials Though the present invention was

shown and descri bed and references to the preferred enbodi nent, such is

. merely illustrative of the present invention and is not to be construed as
alimtation thereof and various nodifications of the present invention

wi ||l be apparent to those skilled in the art. It is therefore not intended

that the present invention be limted to the NYI 5425522x1 13 di scl osed

var at | oo ARepE EANIIE G A5 bR EaR the ERE fYerP o el

the present invention as defined by the appended clains. NYI 5425522v1 14
WHAT | S earlEDns Sand/or Alternhtiste cdmpodinentsgwathiar tanispadid yndosuishe foffeskich! e,
fire-protection panel (21) with an inorganic filler %12), conprising the
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“uniformy distributing the organic binder matrix (5) over a bottom (2) of
the nold (1); c¢) filling the nold (1) with an adequate anount of an

. inorganic filler (12); closing the nold (1) with a lid (16), whereby a
volune of an interior space of the nmold (1) is reduced, e) foam ng the
organi c binder matrix (5); and f) opening the nold (1) and renoving the
fire-protection panel (21). 2. The nethod of claim11, wherein the

i nt roduci | |ng a nmetering systemfor introducing the
organic WHA RS GEA 1 . The method of claim1, wherein the nold (1)
I's tenpered in order to control the foam ng of the organic binder natrix

s ihe o ghnt ‘LR Oty s SrefhRhly botBE &R hBrasek o

polynmer is selected froma group consisting of polyurethane and phenol i c
resin. The nephoel @F1)okathmanlinosgenss fillar Wodgronkpisihgdhersteps of:

a) introducing a predetermined amount of a foamable organic binder matrix

(5) into a mold (1), which is formed as a panel mold,

b)  uniformly distributing the organic binder matrix (5) over a bottom (2) of

the mold (1);
c) filling the mold (1) with an adequate amount of an inorganic filler (12);

d) - closing the mold (1) with a lid (16), whereby a volume of an interior

space of the mold (1) is reduced,
e)  foaming the organic binder matrix (5); and
£ opening the mold (1) and removing the fire-protection panel (21).

2. The method of claim 1, wherein the introducing step
includes using a metering system for introducing the organic binder matrix (5).

-~

3 The method of claim 1, wherein the mold (1) is tempered in

order to control the foaming of the organic binder matrix (5).
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* nonwoven mat js placed in the nold (1) at |east one before the organic

bi nder matrix (5) is introduced, after the organic binder matrix (5) is

~introduced, and after the nold (1) is filled with the inorganic filler
(12). 7. An organically bound, flexible fire-protection panel (21)

conprising a foamed organic binder matrix (5); and an inorganic filler (12)

distributed in the foaned organic binder matrix, the inorganic filler (12)

having a specific ,densi of |ess than 0.4 cc. 8. The fire-protection
panel of claim7, Wher eir[ﬁyet ﬂkﬁthﬂar%{aﬁﬁ%m b I”gé?re(uiﬂ PPYYTHEpolSoHEC G etical
and has an irregular particle size and shape, the particle size ranging

from 0. 1oppadie th8der ﬁmm‘g.(ﬂhe fire-protection panel of claima8, wherein
the particle size ranges from1.0 mmto 6.0 nm NY1l 5425522v1 16 10. The

fire-protection panel of claim5, wherein the foamable, organic binder

matrix (5) conprises a qufeyWRsthodlof T8ithi 4e Wﬁ@ft@ﬁ?ttmng’g@?ﬁér S SUgp@0:

wherein the polyner is selected froma grolp consistin pol yure

and phenqglic resin. o , )
from a group consisting of polyurethane and phenolic resin.

6. The method of claim 1, wherein a woven, knitted or
nonwoven mat 1s placed in the mold (1) at least one before the organic binder
- matnx (5) 1s introduced, after the organic binder matrix (5) is introduced, and

after the mold (1) is filled with the inorganic filler (12).

7. An organically bound, flexible fire-protection panel (21)
comprising a foamed organic binder matrix (5); and an inorganic filler (12)
distributed in the foamed organic binder matrix, the inorganic filler (12) having

a specific density of less than 0.4 g/cc.

8. The fire-protection panel of claim 7, wherein the inorganic
filler (12) is a porous material and has an irregular particle size and shape, the

particle size ranging from 0.1 mm to 10.0 mm.

9. The fire-protection panel of claim 8, wherem the particle

size ranges from 1.0 mm to 6.0 mm.

NY1 5425522v1
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" 12. "The fire-protection panel of claimb5, wherein the fire- protection
panel conprises at |east one of woven, knitted mat and nonwoven mat. NY |

. 5425522v1 17

10.  The fire-protection panel of claim 5, wherein the foamable,

organic binder matrix (5) comprises a polymer.

11.  The fire protection panel of claim 10, wherein the polymer is

selected from a group consisting of polyurethane and phenolic resin.

12, The fire-protection panel of claim 5, wherein the fire-
protection panel comprises at least one of woven, knitted mat and nonwoven

mat.
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