A fireproofing nmaterial This invention relates to a fi'reprddee s

fng material in the formof a | oose mxture, nore particularly in a
seal ed fl exible bag, containing 5 a. at | east one heat-insul ating
mat eri al "which is heat - resistaht at tenperatures of up to

1100[ err] C, b. at Ieast_ one smelling agent - heat-activated at
el evated tenperatures, 10 t one bi nder heat-activated at
elevated tenperatures fireproc%§ Eﬁaﬁ reproofing material

is described in 15 applicant's DE-Al-35 36 625 and has good heat
i nsul ating ando1RansLaREREARFLTAESS to 0 8 fire RIB«af&hgeﬁaeeiiag in

mat erial known fro talns verf :
percent age of therterme of afilisose, mls%’élhreasm@é'ﬁar@%rt%q"%@ iénérnm*heral

fibers. 20 F|an;eaugheggbg@egggareoaqahgaggr desirabl e on account of .
possi bl e carcinogenic properties, even when the fireproof ing materi al
Is contained in a bag. However, attenpts to reduce the percentage of

fibers andsto ase at léasgeonqm&t%imxx{tm@maﬁmsild]awhtigmsenéats
i nstead 25 have reé%%&%@a%%rgi'Qe@?%@giﬁ?E298§ uﬁ“%@ qio%nclncreased

tendency to flow and poor 1 npernea "Accordingly,
t he probl em addfessed by the present |nvent|on was to avoid the

potential danggr, of athONQGAREC. one swelling agent heat-activated at
elevated temperatufés, '
10
c. at least one bindér heat-activated at elevated
temperatures. )

One such fireproofing material is described in
15 applicant's DE-A1-35 36 625 and has good heat insulating
and expansion properties.

The fireproofing material known from this document
normally contains a very high percentage of inorganic
fibers, such as ceramic fibers and mineral fibers.

20 Fibers such as these are no longer desirable on account
of possible carcinogenic properties, even when the
fireproofing material is contained in a bag. However,
attempts to reduce the percentage of fibers and to use
larger quantities of other insulating materials instead

25 have revealed certain disadvantages, such as an increased
tendency to flow and poor impermeability to smoke.

Accordingly, the problem addressed by the present
invention was to avoid the potential danger of inorganic,
more particularly mineral, fibers and nevertheless to

30 obtain good. fireproof properties.

The invention is characterized in that the fire-
proofing material is free from inorganic fibers and
contains at least one flexibly compliant constituent.



nore particularly mneral, fibers-and nevertheless to 30 obtain good

fireproof properties. : The invention is characterized in that the
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contains at | east one flexibly conpliant cdnstituent.

2 + The high fiber content of known fireproofing materi- al s
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t hat the fLeX|bhyxtnnplmnntheoevent of fire. Thus, it has been found
that the at least one flexibly compliant constituent in
the mixture is capable of counteracting the tendency of
individual constituents to flow, preventing separation,
20 enabling the fireproofing material to be accommodated in
am impermeable manner, even when it is packed in small
bags, and simultanecusly establishing the impermeability
- of the fireproofing material to smoke through the crea-
tion of extended flow éaths (labyrinth principle), even
25 when the binder and swelling agent have not developed
- their effects adequately, if at all, at low temperatures.
It has also been found that the flexibly compliant con-
stituent does not have to be particularly heat-resistant.
Even when the structure of the flexibly compliant con-
30 stituents is destroyed in the event of fire, this does
not lead to disintegration or collapse of the fireproof-
ing mixture. This is attributable to the fact that the
swelling agent and binder are activated at temperatures
which the flexibly compliant material no longer with-
35 stands and provide for cohesion of the mixture. By



stituent .does not have to be particularly heat-resistant. Even when
the structure of the flexibly conpliant con- 30 stituents is destroyed in

the event of fire, this does not | ead to disintegration or collapse of
the fireproof- ing mxture. This is atgributable to the fact that the
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of fire. The swelling agent or rather the mixture of
swelling agents ‘may be present in quantities of 20 to 60%
by weight and, more particularly, 25 to 55% by weight.
The swelling effect preferably begins at the latest at

20 temperatures of around 200°C and, more particularly, at
temperatures of around 150°C and advantageously extends
to temperatures of up to 1100°C. The binder may be
present in quantities of 6 to 25% by weight and is
normally present in quantities of more than 10% by weight

25 and, more particularly, in quantities of 10% by weight.
The 'binder is advantageously activated at the latest at
temperatures of 200°C and, more paiticularly, at tempera-
tures of 100°C or earlier, the binder properties advan-
tagequsly being active over the entire temperature range

30 occurring in the event of fire, i.e. at least up to 900°C
and preferably up to 1100°C and higher.

It has surprisingly been found that, both at normal
temperature and in the event of fire, properties which
compensate the basically desirable properties of glass

35 and mineral fibers are produced in the mixture through
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reduced pernealiid tindividual constituents of the mixture are pressed
~ against one another. This is further supported by the
fact that the flexibly compliant constituents which
20 proviée the mixture with volume and reduced permeability
to gases provide the individual constituents of the
mixture with cohesion at an early stage which makes the
mixture impermeable, more particulariy to smoke, even at

the beginning of the swelling process. |
25 The at least one flexibly compliant const:.tuent
preferably consists of organic materials, more particu-
larly biological materials. These materials decompose at
increasing temperatures of about 150°C to 400°C. How-
ever, the graduated swelling agents have undergone such
30 a large increase in volume at temperatures in this range
that the 1loss of volume through decomposition of the
flexibly compliant. constituents is overcompenéated, so
that this loss can be accepted. The flexibly compliant
constituents are preferably compressible. They are
35 advantageously present in the form of 'particles. The



to gases provide the individual constituents of the m xture with
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particularly to snoke, even at t he begi nning of the swelling process.
25 The at | east one flexibly conpliaht constituent preferably
consists of organic materials, nore particu- | arly bi ol ogi cal
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the compressible constituents is preferably from 0.5 mm
to 10 mm and, more particularly, from 2 mm to 8 mm; an
average size of 3 mm to 5 mm being of advantage. .
20 The elastically compressible material may also
consist of fibers which are not of inorganic composition.
- Fibers such as these include in particular fibers of
biological origin, such as cellulose fibers, because they
are relatively heat-resistant. However, the fibers may
25 also consist of organic materials, for example may be
synthetic fibers, and may simultaneously develop binder
properties at relatively high temperatures. Mixtures of
various fibers are also possible. The fibers are prefer-
ably present in the fofm of conglomerates, lumps or
30 clusters, more particularly with an open surface, as de-
scribed in the above-mentioned DE-Al 35 36 625, but with
the crucial difference that, by virtue of their organic
composition, they melt or rather burn even at moderately
high temperatures and thus lose their desirable proper-
35 ties.. By virtue of the binding, swellihg and heat-



to 10°mm and, nore particularly, from2 mmto 8 nm an . average size of

3 mmto 5 nm bei ng of advantage. 20 The elastically conpressible
material may al so consi st of fibers which are not of inorganic
conposi tion. Fi bers such as these incléude in particular fibers of

bi ol ogi cal origin, such as cellulose fibers, because they are
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ke S7R St ed el oo, 4o COMGlCLE b 0668 U OIS one, SWPRAD |
size is in the hnefierredgbssilatim®y materials by virtue of 1ts high heat
resistance. Among the heat insulating materials, the so-
called 1ight fillers with their low specific gravities
are preferred. The percentage content of heat-insulating
20 constituents is advantageously from 20 to 50% by weight
and, more particularly, from 25 to 45% by weight.

A swelling agent -mixture contains at least two
swellini; agenté active at two different temperature
stages. Here, too, perlite - in unexpanded form as

25 native pearlite - is preferred. Expanded graphite is
also a preferred swelling agent because it expands at
temperatures as low as 200°C and higher. Unexpanded
foamclay, which is active in a middle range between
expanded graphite and native perlite, is another prefer-

30 red swelling agent. Generally known organic swelling
agents may also be used in addition to or instead of the
expanded graphite. These include above all urea/formal-
dehyde resins and melamine/formaldehyde resins which also
have binding properties. Combinations of ammonium poly-

35 phosphate/melamine phosphate/pentaerythritol are also a



15 mmto around 8 mm Expanded perlite is one of the preferred

insulating materials by virtue of its high heat resi stance. Anong the
heat insulating materials, the so- called light fillers with their |ow
specific gravities are preferred. The Percentage content of

heat -insulating 20 constituents is advantageously from 20 to 50% by wei ght
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results even being obtained with quantities of less than

80% by weight. This accommodates the particular property

of perlite which, although preferred as a heat-insulating
material and as an expanding swelling agent by wvirtue of

20 its high heat resistance, does show an undesirably marked
tendency to flow. To .counteract the tendency of the
fireproofing material to flow, the percentage content of
binders is kept ‘relatively high in accordance with the
invention, preferabiy amounting to more than 10% by

25 weight and, in particular, to more than 15% by weight.
With regard to the relative percentages by weight, it is
important to ensure that the heat-insulating material -
which is preferably present in the form of light fillers

- has a low apparent density (50 to 500 g per 1).

30 Accordingly, seemingly relatively small shifts in the
percentages by weight in favor of the binders, of which

the apparent densities are generally in the range from
300 to 1000 g per 1, i.e. are considerably higher; result

in fairly major changes in the ratios by volume. Suit-

35 able binders are any known binders for fireproofing



these two materials. According to the invention, there- fore, the
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8 mat eri alg, 5Q;r '\s';eg_ thr ng made to ensure that a binding ef fect
active over the enti erature range from 100[err]C to > 800[err]C
in the event of fi ré'smgem fbnethe mlddarewdten@emn:um'earengetam mte fieawer
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such as

f a bindin ect
requi red, ot %Wa&@ne%’?‘%/e ther Tidif-act deﬁ’(%é-’ °]écf1|19h_er Wﬂﬁfaé%ure
t enper at ur es belamges] @Heersli tabIRY dlagsed,in fgifanular or powder form,

such as in particular 'lowfalkali glass which has a

softening range of 700°C to 800°C. The binder mixture is

preferably formulated in such a way that, even after a

20 fire when it has cooled down, ‘the fireproofing material

is present in bonded form, more particularly in a baked

or sintered form. In this way, the fire protection ob-

tained, for example an opening in masonry filled with

fireproofing bags, largely withstands extinguishing work

25 and also largely retains its fireproof properties on
) reheating in the event of redevelopment of the fire.

It has been found to be an advantage of the fire-
proofing material according. to the invention that the
fireproof properties are maintained not only in the event

30 of increasing temperature,. but also over prolonged
periods at elevated temperature. This is attributable to
the fact that the temperature level in the event of fire
increases only slowly from outside to inside by virtue of
the effective heat insulation, so that the temperature

35 inside the mixture only rises gradually to a level where



exanpl e in the formof dispersions, contact adhesives 10 also acting as

dust renovers. St andard dust renovers, such as mineral oil, may al so
be used in quantities of up to 5% by wei ght . Bi nders for the
m ddl'e tenperature range are prefer- gably borax, zinc borate, calcium
borate and ammoni um 15 borate and the li ke. Bi nders for hi gher

tenperature are _suitabl e asses i n.granul ar or po faorm

such as in partlcuﬁggiiaiﬁga?ﬁﬁf’% S4RGk ﬁh?‘él‘?“?ﬂé'%g 200° % £fge of
700[err] C to 89be&eakC. bifdersi i rsw;eﬂmlmgl sagentspreperabilygf @rtnulaat ed
in such a way hakidgyab1df h?&h@rzgempéfé n 2 %% r?z?ecé?@e%%l)ﬂ \S% vt y .
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ags, largely i Xt i.ngui shi.ng wor and al sp r et
its fireproof prop %{%?’gzn erfdct 8h g‘??rf&“ﬁﬁ“ﬁe NNt Ibftq}%cfg?@toﬁ%‘ent of
the fire. cons:.dpp:ah;g besariatdionss tin btenperatrane agbechuske ratiive
proofing mal er indked4aqr dendivhyst B?eh@ﬁﬁ”ihgﬂdéh% "Rexturel ! €pr OOf
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properties are maint S?ned not only in t I nCT easi n
tenperature, but 159@F°°§?~B‘Fd?ﬂﬁﬁf ial ageprgdagatocths dnwention
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by virtue of e S&f f &t Ve re 35
i nside the ni xMF’é'a&ﬁldy alwminipmdeaidest cand |- é‘—‘hel Whkee As already

9 the swehdentdongant ﬁhéCfi é):[)?éoﬁ fi&&t’eﬁ@!aqr h]a? BbCuded | MALdse
wher eas bi nder; and vvel lin é)éaer atin consi deyr abl y _hi gher

tenperature sta§&™ar °§I PEY p°‘ﬁrﬁdt HQtPairEF%gT‘éEFn\Qo%qr% filhe.
Thi s so-cdlbl edgemeaial, it is used in the form of packs in flexible

bags, as known per se. The bags preferably consist of
closely woven glass fiber cloth. Special coatings are
thus unnecessary. The glass fibers are advantageously so
thick that there is no danger of carcinogenic properties.

20 A particularly preferred fireproofing material
contains 20 to 50% by weight and, more particulafly, 25
to 45% by weight of heat-insulating fiilers, more par-
ticularly light fillers, 20 to 60% by weight and, more
particularly 25 to 55% by weight of swelling agents, 10

25 to 25% by weight and, more particularly, 10 to 20% by
weight of binders, 5 to 20% by weight and, more pér-
ticularly, 5 to 15% by'-weight of flexibly compliant
constituents and, optionally, 1 to 5% by weight and, more
particularly, 2 to 3% by weight of dust-removing agents

30 and, optionally, other ‘typical additives. Swelling
agents may also have heat-insulating properties at least
after swelling. Binders may also have swelling proper-
ties, for example when they decompose and foam at the
same time.

35 Preferred embodiments of the invention are illustra-



5 nelting with a delay fromoutside to inside maintains the

fireproofing effect of the mxture, even in the event of consi der abl e
variations in tenperature, because native material is always present
i nside the m xture. The fireproofiong material according to the

I nvention 10 may al so contain other typical constituents such as, for

exanpl e, water f[%cﬁ 9t l,_.%% alfi?ﬂo}u{&)rfx&)ﬁié§“gﬁr é@i%atm | ¢ nium

oxi des and the I one reproofl ng materi al
may be used in ¥ 1arYf‘b]r%m9f-or exanpl e may be poured into irregular
voids. In 15. general, it is used in the form of packs in flexible
bags, as known r . . The bags preferably consist of cl osely woven
gl ass fiber cloth. 1%é?)e:'ci al coatings are t hus unnecessary. The gl ass
fibers are @advant agedusibulsar bag offi gkashafibérereloth 25 danyédeoand 30

car cinogeni ¢ Préaipeibhgsi2Oeirteq MeRAR!EHIA of! £581 K30 udidiRDT 0BT I Ng

mat eri al contai ns”20 nore parti

45% by wei ght di¥pRAded n@%?h%?ﬂg(PPFFéFée ﬁé?@ Qz6- mm), t3Q% 1Y | ye ol
fillers, 20 to &P%rativei gpérbite, N"OIE by Méntcub@rlwﬁS floanb 5S¢ Senei ght

Chocel 1119, 2060 dre i 518 124 By by Ml Y LPULGH) 64 ol 10

ticularly,105 tﬂ’ilsl%@,e v%i%fhtl'tﬁ g )ex i3 Pchplghanpf melgwhse/farmat-and,

optionally, 1 (@eRyadyrsglaf! sandy WiGnt of lddidd |draghite 3%4yppei ght
of dust -rermw %ﬁznt S nd, opt | opal |y, ther typical. additives.

Swel i ng he9t apgwmv%eheé% Plﬁsﬁ?h‘ﬂ‘ﬁfﬁrﬁﬁ Fivesbgratreqsps
after swelli ng b}Blvmljaglstrm& Bwalkalel ¥lds ppwdetpand 3% byl ®eaigher of

exanpl e when t?flﬂ?&?gpgﬁﬁe i Jrﬁﬁ}n At Ngn Iext?_ﬁge thia e 11:3 can still

Preferred enbo I nvention are 1|
10 15 readily be moulded by hand and several filled bags can be

stacked flat one above the other with no danger of
falling down. The mixing times in the production of the
filling were short. Hardly any tendency to separate was
noticeable during filling of the bags.

20 When placed in a cable bulkhead, the filled bags
were found to show considerably improved compression and
installation behavior (gussets present were relatively
easy to fill). A fire test according to DIN 4102, part
9, was terminated after 110 minutes because the permitted

25 temperatures of 180°C above the starting temperature had

_not Been reached anywhere on the cold side. A very
slight passage of smoke between the cables was only
observed in the first few minutes; smoke plumes from the
bags were not visible.

30 When the bag was heated on one side to6 more than
100°C, the low-temperature binders polyamide and PE foam
initially soften. The contents of the bag begin to
expand at temperatures of 6nly,200°c. In the event of a
further increase in temperature, the substances also

35 acting as binders, calcium borate and low-alkali glass



ted by the foll ow ng Exanples in conjunction with the . subsi di ary

cl ai ns. Exanple 1 5 A tubul ar bag of glass fiber cloth 25 cm
wi de and 30 -~ cmlong is filled with a mxture of 45% by wei ght of
expanded perlite (particle size 0-6 nmm), 38% by wei ght of native
perlite, 7% by wei ght of PUR foam fl akes (particle size 2-7 mm, 3% by

wei ght of grounpsowief pandlG- as( paftnctioniaf termpanature)o-byhecegbandéd
mel am ne/ f or mal - . dehy resi. R, +4% .0 of ) d.geaehit 2% by
wei ght” of pol ya r%%hng%/o l?q]%weg%hﬂtilg C§¥E¥\ﬁ ll;%sr atse, %r;l%e agy_ wei g < of

| ow- al kal i gl asBueeRRRLV ok imated ght of silicone oil to only such
an extent that it caf sikk|ydfonledeily beampuhdecains, hmefcandaseyenat
illed bags_can_be . stacke at one above the other wi np danger o
Fl1ing davh. TEESHi inngn: heSerroERBS, #2m: ot (Tned 3if) 70 6E o
short. Hardly amgedetdeseyl topaehaysitin waeslls ambtdedidaligs.during filling of

the bags. 20 When placed in a cable bul khead, the filled bags
were found to show considerably inproved conpression and installation
behavi or (gusseck¥appt8echt were relatively . easy to fill). Afire test

aﬁcordi ng tOdDI N 4108, t@aitar ba<3f9,25/\/@&[ weaei a:gaeﬂo &iﬁ\ QlonklAsriFnatea hecause
the permt 2 tenperat yres of .180[ err].C,above tarting .t erature
had nﬁ)& be‘gﬁs?’éggﬁéd %’r%e?’é% n3h @5’?‘1539%%:. %O%Aaé%rﬁ 1g(-:hrg:)sf)_fj}ght
passage of snok€osmsthegngraputesl ¢pavhichbal gize 0-8bmm) yedOknbyhwefighst few
m nut es; snoke glku t +ialel _ Vi $s L. p30yeight WEEN

t he bag was hea?.gdﬁggaéﬁg@si( grtt%crlrgr %qt e\gﬁf QL. rllgm)l'ooferrfC,?t‘ﬁglg )

| ow t enper at ur eeBPABERd pReYhikele 2RF PRYf oHmight ok (Gelulass  &ber The

contents of thegpagubesgi fpheticle @ipand-at rmfPeIAiby evedfhonby 2&bfyerr] C.
L0 the eveqt o Bns/yinkd! LPEIEALE” BIRART, (SR oSt o EabRNSRR o o
pentaborate, 3% by weight of ammonium polyphosphate, 7.5%
by weight of low-alkali glass powder, 7% by weight of
melamine/formaldehyde resin, 3% by weight of expanded
graphite, 8% by weight of native perlite and 1% by weight
20 of mineral oil. In this case, too, the mixture was
produced relatively quickly and cartons could be filled
without any visible tendency towards separation.

When placed in a cable bulkhead the filled bags

showed distinctly improved compression and installation
25 behavior (gussets were felatively easy to fill).

Despite the high percentage content of combustible
material, the permitted temperature on the cold side of
the cable bulkhead was only reached in the 114th minute.
‘'No smoke was observed between the cables nor were there

30 any .visible smoke plumes from the bags. — _

When the bag was heated, the heat-insulating light

fillers in the various temperatufe zones were successive-

~ly bonded into a block by the substances acting as
binders, namely ethylene/vinyl acetate powdgr, ammonium

35 pentaborate, ammonium polyphosphate and low-alkali glass



powder, and - as a function of tenperature - the expanded graphite and
perlite acting as swelling agents are successively activated.

A mass which swells and bi nds and, hence, does not 5 flowin any

- tenperature zone is thus formed and can be 1 used to seal openings in

wal I s and ceilings. Exanpl e 2 A tubul ar bag 25 cm w de and
30 cmlong is filled as 10 descri bed above with a m xture of 20% by wei ght
of foancl ay gewdes (pakt ithee sAne Bime mfhe 19%lypewsifgiithe hegf-in-

lavagrus (particl esgizaeidy 4H1‘90k 13ne¥%R¥evei ghda®ily a£XRaNggAcREbh tEE
20% by wei ght of cel | ul'ose I ber granules (particle size 3-7 mm, 3%

by wei ght of et hy-telPelaiig, nyI acetate powder, 5% by wei ght of

amoni um . pent aboratmnéﬂ%;b,y aei gbhpetratoresi abopel Goloosphathee wWiktare
by wei ght of ' 7% .

mel am ne/ f or ma?dehy é%go?%%b‘édﬁkto ét P%? exrg%%cegcf Whmh thﬁ ‘tmlmggﬁ) be/
wei ght of native p¥Efeater dﬁtﬁr!l.%f‘zﬁ/ s/tamnqzorolmem neral oi I In this
case, too, the m xture was produced rel atively quickly and cartons
could be filled %hout any visible tendency towards separation.

When placed in a YU khead the fill ed bags showed distinctly

| mproved conpressi on ardl tuksildx aiagmfzalabshﬁyber ¢heisis 2% avewddechatli 98l y
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mat eri al , the permtt ed Tenperature on SI
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into a bl ock by thTéDEE:lxmvedﬂae.s Sctiynyedght of bimd drayatanmidy by welght of

et hyl ene/ vi ny} s acefmhén PONGSS 1y SHEEPHALE 3% . sREBYAPOIGhE o ABEN irdidin flakes
“pol yphosphat e and | ow a| kal’i %ass

{(particle 51ze 2-7 mm) .and 3% by weight of a 50% poly-

vinyl acetate/ethylene dispersion. The mnixture Iis

prepared in the same way as described in Example 1. In

the production of the filling, the mixing times were

20 considerably shorter. Hardly any tendency towards
separation was visible during filling of the bags.

When placed in a cable bulkhead, the filled bags
showed distinctly improved compression and installation
behavior (gussets were relatively easy to fill).

25 The fire test revealed no smoke between the cables
and only ‘light smoke fumes on the cold side of the bags
in the first few minutes. The permitted temperature
according to DIN 4102, part 9, of 180°C above the start-
ing temperature was reached on the cold side in the 110th

30 mlnute.

When the bag was heated, the heat-insulating light
fillers in the various temperature zones were successive-
ly bonded into a block by the substances acting as
binders, namely PVAc/ethylene, HDPE powder, zinc borate,

35 ammonium polyphosphate. The PUR foam flakes serve as a



12 - powder. At the sanme tine, the volune of the heat-in- - sul ating
bl-ock increases steadily as a function of t enperat ure.

Finally, at tenperatures above 900[err]C, the mixture 5 begins to sinter
into a rigid body of which the volune is 13 greater than the starting

vol une. Exanpl e 3 A tubul ar bag of glass fiber cloth 25 cm

wi de and 35 10 séanllr@glaltsrfmhl Béta&edoaws ified cmhavalwtihgagrantles of

wni Gt of nat i FEDCLLRNE. By el BRE ol THnIEd e MR EpHITEA G,
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PUR foam f | ake e siz 3% by wej ght of a 50%

poly- % nyagentsot anfésl%kmwwd%ﬁ spearh e, vepRicyt 1&g and jRerl-
prepared in thejtsane vvay as described in Exanple 1. In t he production
of the filling, the nes were 2 cansi dera rdly-
oy tendency. towardRs. PeatuEES oliEngn” ko, S, £ HitrRIoR! 1 han Fhe
bags. : nuMiteer piﬁam@lllrmg egbhtsband Hetntlexshelsf iaidded bags heat-

showed di st i nCtirYsﬁfg)E% & On PN, S r]‘%é mxd '1?15%5?1t1b0@1bers RRN3YERTa

(gussets were relativ easy to fire test reveal ed no
snmoke bet we®n t¥RY ddptedoth P%Qﬁﬂ"y qwﬁjﬂtmgnﬁk‘@ Pﬁﬁgénﬂn YheuRaFansi de

of the bags ces I’hétthef'ttécEtnf axa riicus Qﬁmper“a']tarpezﬁnétsednaerrmnalhye
according to DI N 4

t enperature was hax crl’i% on tﬁ%gl?;?%g%%’g%{%ﬂeg %1@?? %&Et N £hh-

tion of the organic foams of PUR PE, PP and the cel-

lulose fiber granules is to provide the material with a
15 certain affinity for compression on installation, result-

ing in greater impermeability to smoke. |

Example 4
A tubular bag of glass fiber cloth 25 cm wide and 35
20 om long is filled as described above with a mixture of
24% by weight of expanded perlite (particle size 0-6 mm),
25% by weight of native perlite, - 2.5% by weight of
expanded graphite, 2.5% by weight of vermiculite, 5.5% by
weight of ammonium polyphosphate, 6% by weight of calcium
25 borate, 2% by weight of zinc borate, 6% by weight of
PVAC/E dispersion, 1.5% by weight of PA powder and 25%
by weight of chopped PE foam (particle size 2-8 mm). The
mixture is prepared in the same way as described in
Example 3 in regard to its sepératioh tendency and
30 affinity for installation in the bulkhead.

The fire test carried out in a 400 x 300 mm opening
with 15 PVC cables (NYM 3 x 1.5 mm) in a right-of-way
revealed an increase in temperature of 180 K on the cold

'side after only 102 minutes despite the high percentage
35 content of combustible constituents. - By contrast, the



When the bag was heated, the heat-insulating |ight fillers in the
various tenperature zones were successive- | y bonded into a bl ock by
t he substances acting as bi nders, nanely PVAc/ et hyl ene, HDPE powder,
zinc borate, 35 ammoni um pol yphosphate. 1%he PUR foam fl akes serve as a
13 sealing material between the rigid insulating granul es of t he
light filler. fibee nedligBarmde tﬁmnehaeateq{ui&tddatﬂdig flre-kh‘emilsﬁamfa&sﬂs—

steadily as a fuynctio rrperat d|t|
conmponents acti lr‘i%csas xgt\i/ve{'#g %de#a]-‘neo#%f"éggé%dg gra takgs are
verm cul i te and®rdar 990 mlnui:es, whlch mearene:lfaetatauball;bﬁnmof otlais tyme

Exanpl es is th@aﬁsfleé“'{ﬂmerfl% ﬁ%i:lebﬁ@oﬁ%&&élf@ﬂeﬁté‘d%f thdi to a
heat - i nsul ating material free frominorganic fibers in such a way
that both per miHddt ‘| i RpePRED AHR Y P&')?"étﬁ‘ﬁ?t gnvery ettective vsoﬁaé‘d in

vari ous tenper agaimstorthe padsakenaltl gmoke bbtwdeni n@gﬁtam Okl g edrid ur es

- are obtai ned. |-Lﬁi& C” the 3619 er?it.st%% O{:ﬂgm%ﬁ fﬁ:ﬁ) vﬁgﬁplgEt%rﬁfk and

t he cel - I ber "'granulfes"1s to provi terra
certain affini tBAUmasS)conpression on installation, result- ing in

greater i rrper maab' | ifne tﬁlﬁi’fﬁk‘@ bonds a'éxae&hﬁeflatures of Achtpulgg-dag of
gl ass flbﬁ{ q&{ 25 . cm é@ﬁ 35 20 cmJlong is fjil]led as described
above with% nRughh t S EARFSRI GRELRE eﬁarﬁ:l‘élﬂieﬁesr'l i PETERY, tFR e

size 0-6 M), powdeS%FVAcKE ghtpetshahi and (BR |fide. 22594 89-2e0 4 tﬁe
:%2?5% gﬁgg%’?%‘fﬁ%ﬁfm%’%ﬂ b%(%l %r cal gblﬁ%gagéb%ﬁab?oweb wel g?'ut of
zi nc bor at e, Kwei §he 8¢ stance acting as high-temperature blnders,
namely zinc borate, calcium borate and ammonium polyphos-
15 phate, are activated in the event of a further increase
in temperature. The swelling agents, vermiculite and
. perlite, lead to temperature-graduated expansion of the
mixture at 400 to 800°C and at 1000 to 1200°C.
At no time can gaps be formed through burnable cable
20 sheaths, in addition to which the formation of channels
through which smoke can pass is effectively prevented by
the use of the elasticaily compressible PE foam.



PVAc/'E di spersion, 1.5% by wei ght of PA powder and 25% - by wei ght of

chopped PE foam (particle size 2-8 mm. The m xture is prepared in the
same .way as described in Exanple-3 in_ regard to its separation
tendency and 30 affinity for installationt?n the bul khead. The
fire test carried out in a 400 x 300 mm openi ng wi th 15 PVC cabl es
(NYM 3 x i.5 maruarmMsa ri ght - of - way reveal ed an increase in tenperature
of 180 K on the col : ' er, | 02; i es pi he Jysgh
percent age 35 Plcjont g‘ntf(lfeé%ﬁ%ﬁg{“%blmg%c%gﬁgéj ttlg]n?:gl% ngljﬁcgtnftGrést, t he

14 fire r &pdunfoe BPRes Peaddicvdariyr 98- rsa3ladnflegiple bag., gq
and wal I's in thkentedelizlg Republic of Germany are only 90 m nutes, which

means that a bul khead of this type satisfies the fire protection
requi rementX for buil di ngs 5 with ease. The bags again provided a very
effective seal a. ajailesistt bpepassgm=ilanoie redemial Whishahe hefftes and

t hrough the content %:-égistﬂ%%@%gzsst%\%e I’?]%I)l}%% ggu&g to 1RbHABS).
r

The m xture bonds at tenperature onl, [err 10 ,througﬁ t he
subst ances actifrg adthi A88FE, PMPelSyeRAing AgeRE, 2HAE EFalbi SPF@ R and
. PE foam At 180-200[tmddratidi®es, expanded graphite begins to increase the

vol ume of fgie o blgckoaThe 3ubSI ARCE ARLINIO A5 SHEGLLARERALI G O der S,
nanely zinc borate, calcium borate and anitioni um pol yphos- phate, are
activated in the event of a further increase in tenperature. The

svel |ing agent oh{ it ddf @ Ehat thRChliktare! $8dfk8e from inorganic
t enper at ur e- gr aduat ed expansi on 1err' C and

of the m xture at 4 to 800
at 1000 to 1200fibers and @enkRling@tcahegshs %fﬁﬁé‘& Xr oBFRP P Rabl e
cabl e 20 sheatdrsstittuertkli ti on to which the formation of channels

through whjgh SHDKe £ar 095 dos iRl ChLLYFL 1 PRV CBIEEnEY in c1BEmUSE, Of
the el astically conpressible am ]
characterized in that the flexibly compliant constituent
'is present in a particle size of 0.5 mm to 10 mm and,
more particularly, 2 mm to 8 mm.
3. A fireproofing material as claimed in claim 1 or 2,

20 characterized in that the flexibly compliant constituent
is compressible. '

4, A fireproofing material as claimed in any of the
preceding claims, characterized in that the flexibly
compliant constituent consists of organic material.

25 5. A fireproofing material as claimed in any of the
preceding claims, characterized in that the flexibly
compliant constituent has an uneven, preferably rough
surface. _

6. A fireproofing material as claimed in-any of the

30 preceding claims, characterized in that the flexibly
compliant constituent is present in granular form.

7. A fireproofing material as claimed in any of the
preceding claims, characterized in that the flexibly
compliaﬁt constituent is a granular foam.

35 8. A fireproofihg material as claimed in any of the

* c L M S *



15 - CLAIM 1. A fireproofing material in the formof a |oose

m xture, nore particularly in a sealed flexible bag, containing 5

a. at least one heat-insulating material which is heat- resi st ant
at tenperatures of up to 1100[err]C, BS at. | east one swelling agent
active at el evated tenperatures, 10 c. at | east one binder

active at el evggwsbddimper elains, characthariaaicerinedchat tithe tfbexibdyre is
free from|nor nt t |east one flexibly conpliant
constituent. lal}f' éort}le%tflo&&q‘ ({r?a rr%u]% as claimed in claim1, '
characterized |91 t hah fhrepreaf bhy mgtrprllaht asorgkdimescht in anys qfre%@ht in

a particle si Zepﬁgcéhfhd”nctlﬁﬂng m"@:ﬁé‘f!acteni&ﬁe iRarénel &hley f]?eiﬁﬁibi? 8
nm 3. Afireproofing material as claj.ned |ncla|m10r 2, 20

characteri z2d i§P¥ a‘?"he"‘?’?%&%?‘tco‘rﬁplq dripeXo Fonglemgrate. g
conpressible. 10. 4 férépreptringi lmgtmirhatu als aslaiwmedredni angnyodfthée
precedi ng cl ai t enl I n gg I xishl y. np
constituent consiels @o%laaélg% mat er| a?{ é‘ﬁ i tl???e&(ri%of %%ggib%}érl al
as clained in #9"B} 11% constgtaenti ndscl pragenthaktaciths zBdxXtHTehalnt he

flexibly C@tﬁ&ﬂitﬂ@ie§%\§t1 tie oDy eiyhevand prefkerably povghiss
surface. f}%v fireproofing material as claimed in any of the 30
pr ecedi ng tai }h%tterized in that the flexibl y conpl i ant

constituent is preseht fimepranfling material as claimed in any of the

preceding claims, charactérized in that it contains a

mixture of swelling agents formulated in such a way that

the mixture increases in volume substantially constantly

15 at temperatures of around 150°C and, more particularly,

at temperatures of around 200°C.

12. A fireproofing material as- claimed in any of the

" preceding claims, characterized in that it contains a

mixture of binders formulated in such a way that the:

20 binders successively develop their binding effect at
about 100°C to at least 900°C. |
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7. .Afireproofing material as clainmed in any of the precedi ng cl ai ns,

characterized in that the flexibly - conpliant constituent is a granular
foam 35 8. -Afireproofing material as clained in any of the

16 * precedi ng clainms, characterizedjgn that the flexibly conpl i ant
constituent is porous. 9. Afireproofing material as clainmed in any of
t he preceding clainms, characterized in that the flexibly 5 conpliant
constituent is a fiber congl onerate. 10. A fireproofing nmaterial as
clainmed in any of the precedi ng chAbstractharacterized in that the
flexibly conpliant constituent is present in the mxture in

quantities of 1 to 30% by weight and preferably 2 to 15% 10 by weight.
11. A fireproofing material ad dfienwpaofingmaterirnl precedi ng cl ai ns,
characterized in that it contains a m xture of swelling agents

formulated in such_a way that the mxture increases in volune
substantial |y cons?ﬁﬁtF?VEBt&PntEﬁﬁéF&FuF@saof1§PB€ﬁefIQG[@PFFG%ﬁﬁdJIhDre

particularly,the fBri coperat IoRseO mikeurd, ZQﬂ{ﬁ!rbSrtlculki'lPr Ain a
fireproofing ai

rial d in_any qf the receding c
characterlzeds?ﬁfFﬁaf Fflgé gSﬁé aT% %% Mfer s fornulated in

such a way that the 20 binders succeSS|ver develop their binding effect at
about 100[err;CItoa@tlgggétOQQQ£ éélfﬁsulating'material which is heat-
resistant at temperatures of up to 1100°C,
b. at least one swelling agent active at elevated
temperatures,
c. at least one binder active at elevated temperatures.

The mixture is free from inorganic fibers and contains at
least one flexibly compliant constituent.



