W RE CONSTRUCTI ON FOR CABLES HAVI NG | NSULATI ON AND FUNCTI ONALI TY APPLYI NG

I N CASE OF FI RE DESCRI PTION The invention relates to a wire for use in
electrical cables with fire-resistant insulation of its inner conductor'..
Such a wire has been described, for exanple, in the DE 197 17 645 C2 with
regard to the technical background and also with regard to the design of
correspondingly fire-resistant corrposi‘%'l ons, thus ensuring insulation and
functional integrity of 'the wire or a cable based, on it in case of a fire.
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applied to the conductor, whic % ’}l asis for further sheathing
of the wire consisting of further insulation |ayers and/or |layers froma

respectively suitable sheathi ng mggesi@dprrHye 1 ndividual wires are normally
grouped together to formnulti-wire stranded cores which can be used for

the manufacture of electrical cables with inproved behaviour in case of
fire as regé’lh&s IHENtions fedtiters atel Bunetfeondbri nisegrir yelectrical

cables with fire-resistant insulation of its inner
conductor.

Such a wire has been described, for example, in the DE 197
17 645 C2 with regard to the technical background and also
with regard to the design of correspondingly fire-resistant
compositions, thus ensuring insulation and functional
.integrity of the wire or a cable based, on it in case of a
fire. Where wires of this kind are employed in electrical
cables a layer manufactured from a correspondingly fire-
resistant composition is normally applied to the conductor,
which then forms the basis for further sheathing of the
wire consisting of further insulation léyers and/or layers
from a respectively suitable sheathing material. The
individual wires are normally grouped together to form
multi-wire stranded cores which c¢an be used for the
manufacture of electrical cables with improved behaviour in
case of fire as regards their insulation and functional
integrity.

Further, an optical cable with an optical wave guide is
known from the DE 197 17 392 Al, in whose cable sheath is
provided an inner protective layer from a heat-resistant
material such as glass and/or ceramic and/or mica, such
that after flaming it forms a tube-shaped structure for
protecting the optical wave guide, wherein a further outer
sheathing layer consists of a fire-retarding material, in
particular a FRNC material. Such a construction of the
sheath may not be sufficient if the stress in case of a
fire is very high.



Further, an optical cable with an optical wave guide is known fromthe DE
0197 17 392 Al, in whose cable sheath is provided an inner protective |ayer
froma heat-resistant material such as glass and/or ceram c and/or nica,
such that after flamng it forns a tube-shaped structure for protecting the
optical wave guide, wherein a further_ouyter sheathing |ayer consists of a
fire-retarding material, in particular a FRNC, material. Such a
construction of the sheath nay not be sufficient if the stress in case of a
fire is veryl'td ginventon The bavedtian itdebaskiewn the Uigmote t henprove
the insul ati pisand ibunGhicorahct AN | f ddri¢dsanofeakir 8f @6 -8 Whrezof the
Ki nd nmentioned in h% bggl nm‘%‘g}i Ths SOlﬁtél (12 t.o this object including any
advant ageous” tesigns " EnETPUrHER °38F e DphEnt YA A& i nvention resul ts from
the contents of the patent clains which are appended to this description.
Accor di ng t orgdiesbMiendh ORot hgnid T Bbhsceonsiugisg ah9m Afddcslgebnner |ayer
surroundi ng the Cmdu"&%“g‘%ﬁd caonsi itl n(%:]%of a flkristv, CO%B;QS' tion, and a
further secontti1%9yer* Sur anéeyﬁ OPTERYS | A e PAnt e P8t irﬁﬁu&f:sa_ second
conposi tion, fxgrerdien adrgehgsniofigtbe aatentntiéaims tweldecoed appepdsdt i on
form ng the seaond euteripeysl. takes place in a lower tenperature range
than in the conmposition formng the first inner |ayer.

According to the invention the wire is Coﬁstructed from a

first inher layer surrounding the conductor and consisting

of a first composition, and a further second layer

surrounding the first layer and consisting of a second

composition, wherein the forming of a ceramic in the second

composition forming the second outer layer takes place in a

lower temperature range than in the composition forming the

first inner layer.

The invention has the advantage that as the temperature
starts to make its impact in case of firé, ceramisation of
the éecdnd outer layer begins and takeé place in a lower
temperature range, wherein the conductbr, when the upper
temperature 1limit for ceramisation of the second outer
layer is reached, is not in contact with this layer but is
insulated, rather, from the inner first layer consisting of
a,composition with a higher ceramisation temperature range
and difectly surrounding the conductor. If for a further
rise in temperature arising from the continuing impact of
the fi?é the rising temperature impaCts upon the wire
construction according to the invention, corresponding
ceramisation of the first dinner layer 'in the higher
temperature range applicable to its composition will
eventually take place after ceramisation of the outer
second layer thereby ensuring not only ‘an improved absolute
protection . of the .conductor against the impacting
temperature but also prolonging the time of the entire
ceramisation process across both layers and thus the



The invention has the advantage that as the tenperature starts to nmake its
i npact in case of fire, ceram sation of the second outer |ayer begins and
takes place in a |ower tenperature range, wherein the conductor, when the
upper tenperature |imt for ceram sation of the second outer |ayer is
reached, is not in contact with this layer but is insulated, rather, from
the inner first layer consisting of a éomposition with a higher

ceram sation tenperature range and directly surrounding the conductor. |If
for a furtheroddSeohn emaral Uenanlebno Leemdde gantiduigngakapact of the
fire the rising tenperature inpacts upon t wire construction according to
the i nventi W¥oY¥espondi ng ceramisation of the first inner layer in the
hi gher tenperature range applicable to its conposition will eventually take

place afterpges b'ig;t Q3 0f s§ e Qi‘iféréegﬁé‘dué@deéstB&E&Wc%%hag not

only an inprove ol ute protection of e conduct or agai_nst ; ﬁ i mpacti ng
t enper at ur e2MA LSS0 SHFBI BAgFRLEIRe Y i Foror*eRRlent i e PEnilddt fdn process
across bot hedmyees ameérehns theee -substapreseabiyorbeofutdre ebdnikrct dn agai nst

the tenperafyue ;g% u%(fﬁ ofr ﬁeﬁﬁeplﬂoﬁ?roafnc%?nggsﬁté$ el Al nusedas

ceram c-form ng tives such as describ r exanpl e, |n the DE 197 17
645 C2, whePEAWPleesedkififsieRtceCoFaPisaticRd &PFREFAT eF’nel? put8€f or m or
i n the formafarcicrfosnteg, addéteves foy exandte, tliddogdr etite cesanbsat i on

L emper at ur s, Of e GeiAh¢aLor Ahig AJOIAT yesumy % Seledicoughdehe use of

sui tabl e corrp05| i's would includ precursors of cerani 5| ng
fillers, %er%nanééélwcw \ﬂneﬁugﬁﬁf%ﬁ%d”’h(l&hhgﬁfm SRR tBecone
corr espondl m@u:,eram:sgmgtbl beebse torrexpomding Toexamgsingeifilusesal so

diff t
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addi tives |ch ar into t | ayers e cabl e

i nsul at i on. tMREGATIEREI BiRYalPSo ﬁeﬁclfﬁéest}ﬁené‘(?rrﬁé‘llﬁt‘fﬂﬁ“]t% NS of

gl assli ke cemicingsrontdheecamarboused f anes themidybyst b€ icipactabileom t he

t enper at ur e; ]gé/%gadcqﬁeg suitabl e glass fornmers such as described also in the
DE 197 17 6ﬁ re again these will permt to ultimtely set those
different tenperature levels at which formation of the protective sheath

t akes pl acerié t hiverdient wa sbayfedudds Win@ripesak ahy othé nfeast ioh affire

| mact. The,j syentyon Jmy e r%a'ergeedcerfa%chxsao{;@a%erfmea' bgd t$iel | cone
conposi ti on conpositions wt
impact from the temperature addlng suitable glass
formers such as described also in the DE 197 17 645 C2.
Here again these will permit to ultimately set those
different temperature 1levels at which formation of the
protective sheath takes place within the two layers of wire

insulation in case of a fire impact.

The invention may be realized, for example, with filled
silicone compositions and EPR-based compositions with glass
formers.

In conclusion, the invention may be realized with any
compositions known to the average expert which are suitable
and can be individually selected for the respective
requirements, meaning that the actual structure of the
composition for forming the two layers in individual cases
is not important. The expert may utilize any known basic

materials for forming the insulation as long as he makes



In conclusion, the invention may be realized with any conpositions known to
the average expert which are suitable and can be individually selected for
the respective requirenents, meaning that the actual structure of the
conposition for formng the two |ayers in individual cases is not

inportant. The expert may utilize any known basic materials for formng the
insulation as long as he nakes - 4 = 4ure that the conpositions fornng
the two different |layers contain additives, which ceramise in different

temperat ur & :angese ROl AL OO AN IcheTRAS dlcANRARTROgLENt Of the

invention for the ceramc formed in the outer secon ayer to pl ace
within a t&eraturgdrtBhges of VibsthweeT 2006 i s fLs aFr 6 TP EEar&FiE and i n

t he inner lm=argresi.n a tenperature range above 600 Cel sius. The above
mentioned tenperature ranges are to be understood as exanples only.
Dependi ng upon .the technical requirenments with regard to the resistance to
fire of cabiREGHISGRALY oREOTLSIER e1f n&BP&t iidhsOrR herPedHdatUr etRanges for
ceram sat i dmwehttibe Ceratthe- taraning faddetli vesthayolbsseleeohddlapet ndi vi dual

cases, for gxample P amSiing 4 W@%%h?e?frséggogﬁl $obifedl %85"’ outer

second |l ayer .and a ceram syng te ature o ) sius In the first

i nner | ayerCelAd USe @it Ys 088t t iGR)StihE tRifpelat U r ApRRSS, LBKET exPer? has

di fferent basipereterentsngd dbiovedr8Pdsadlsiass.a rule on the basis of
cross-1linkable polyners, and different ceram sing additives and their
conposites, as described, Provision nmay al so be made for applying at |east

one furtherThiSPEPVEf et ioRGH SEFRETABLER i HINISSIREE BO HRAtKEA§tRateri al

onto the fige-eaxeapitandtninsapiending upon the technical requirements
with regard to the resistance to fire of cable insulations
or wire insulations other temperature ranges for
ceramisation of the ceramic-forming additives may be
selected in individual cases, for example a ceramising
temperature of 700° Celsius in the outer second layer and a
ceramising temperature of 900° Celsius in the first inner
layer. As regards setting the temperature ranges, the
expert has different basic elements at his disposal, as a
rule on the basis of cross-linkable polymers, and different
ceramising additives and their composites, as described.

Provision may also be made for applying at least one
further layer of an insulating material and/or a sheathing
material onto the fire-resistant insulation.

In a basically known manner the inner conductor may be a
blank or metal-surrounded copper conductor or a single-
strand, multi-strand or fine-strand copper conductor.
|

As revealed in the schematic illustration of a generic wire
construction in the drawing, an inner conductor 10 is
surrounded by a first inner layer 11, wherein the inner
first layer 11 is surrounded by a second outer layer 12.
The two layers 11 and 12 respectively consist of different
compositions on the basis of cross-linked polymers, which



In a basically known manner the inner conductor nmay be a bl ank or

net al - surrounded copper conductor or a single-strand, nulti-strand or
fine-strand copper conductor. As revealed in the schematic illustration of
a generic wire construction in the drawing, an inner conductor 10 is
surrounded by a first inner layer 11, wherein the inner first layer 11 is
surrounded by a second outer layer 12.5The two |ayers 11 and 12
respectively consist of different conpositions on the basis of cross-1linked

pol yners, whiuéhto bBheiduU@ekamt Hefdrni@ham gafQrEsngs@eldi bkvesi19deh as
fillers and/gé/g%a.iaﬁggfers have dlfff ent tgn&gratgre ranges f.or
conversi on POt he E1%astorer °r dAYe TS RE CEFRATECTERGEISST F&Fti cul ar
due to addi AgneerMnsifmgmntherelagftionesr sange girdss ther rersmin tiandief.f er ent
deconposi ti @A parfBEEING R NS ddding RREShRLend Omsedrdiner idirffar ent
reaction tenperatures necess ry(&g; rea¥|5|q% the .invention in the
conposi ti ong P &spectiVery Brepar SF For AP RIS HERB | @Y e 1 8nd 12.
The conposi PPomSs eyt bésdeppgsiele ntouchen welye t Wk fiemenhe teamtdioni onal
range, the tassdaldonRs siHRRAchrgaehy otbel; el oftyicaldywedndnmehaniecal ly.
Thus the tenperature at which Qergnlsatlon 0 %he gfed.flllers starts in
the outer sEXHRFIEYES 15°7REHppEoYi Mt R3IF S0 eEI iU ohe® erGdi ment of
the inventidayemhillstanchd Zceffami spmpos dripemsatayebef debegred gectsuedl y used
Ccizle }‘ ferent Fma tnﬁiaay | Ehkt erislf ofnt hlecﬂtaﬂaﬁi&ltléﬁ_t r:aag@,r hlénel i 9&@@&;&%@0? .
sius. Further |ayers i nsyl ati pn erial or sheathing material may be

appl i ed on TRRPUTE 197 TWNEH & 8F§r]1°la]g¢¥d aps! chﬁaé?gigy'cgfr%’ise&‘e\m re
construct i ohemdiea tugst upks Wiidhhecsudjstioh t hésetlbocumedt stidilsgisosed in
the above dgsgriPtiONsnd heuRal efdcopiainBhert B8 aBSHEBELx ARt 1L Apawi ng may
be essentlah Polh |nd|V|duah#g S mglliés bn vari ous conbhn?tlonif for
realising the 7nVentifofih ¢ m@%ﬁ# uLenbofi nEyegtion, whilst the

ceramising temperature of the respectively used different

mineral fillers of the inner first layer 11 lies above 600°

Celsius.

Further layers of insulation material or sheathing material
may be applied on top of these two layers 11 and 12 in
order to complete wire construction.

The features of the subject of these documents disclosed in
the above description, the patent claims, the abstract and
the drawing may be essential both individually as well as
in various combinations, for realising the invention in its
various embodiments.



PATENT CLAIMS 1. Wre for use in -electrical cables with a fire-resistant

i nsul ati on surroundi ng a conductor (10) on the basis of cross-linkable
polymers with ceram c-form ng additives/ where the insulation conprises a
first layer (11) consisting of a first conposition and a second |ayer (12)
consi sting of a second conposition and surrounding the first layer (11) on
the outside, wherein the first: and the second conposition are designed
such that formng a ceramc in the conposition formng the _second outer

llayer (12) takes places in a | owgixrel@ MEEAREMN € Tange than in the
rst“hayerrggi).

conposi tion formng the inner fi 2. Wre according to claim
1,  characterised in that formng a ceram sation in the outer second | ayer
(12) takes pl acavime afbenpesat uire edegerdéabetosddrs200i€el s usfiard 600

cel sius and form s%aﬁ%rgg's%g%{?&' gué,{}vﬁrddl%gcor?&{du%& t%?s oH' age ina

t enperature ran e ove Caiml :
characterised i abaghe Phr tHASI-djakadbbe &R Vﬁ%ﬁ?aﬁ16ﬁ|ﬁﬁﬁﬁq¥&r and/ or
sheat hi ng naterlﬂdrmlagapnkhﬁdveet0wmbeefnﬂﬁyrxnsumbambnlm&mbaﬁsem eonsi sting

of aihe Lo lavers.tlygiel. fhy Wi8sa8805chna. 1 AR Blo6L AT doto 3

characterised in that e conductor consi sts of .
according to cl & me£enghar¥eY efide FORALERERY tHe acéﬁ&ﬂﬁ?o‘?ormﬁltll?na bl ank
copper CondUCt(Nand surrounding thevflrst layer (11) on the outside,

wherein the first and the second composition are
designed such ’vthat forming a ceramic in the
composition forming the second outer layer (12) takes
places in a lower temperature range than in the
composition forming'the inner first layer (11).

2. Wire according to claim 1, characterised in that
forming a ceramisation in the outer second layer (12)
takes place in a temperature range of between 200°
Celsius and 600?'Celsius and forming a ceramisation in
the inner layer  (11) takes place in a temperature
range above 600°'Ce151us

3. Wire according to Claim 1 or 2, characterised in that
one further layer of an insulation material and/or
sheathing material is applied onto the fire-resistant
insulation consisting of the two layers (11, 12).

4, Wire according to one of claims 1 to 3, characterised

in that the conductor (10) consists of copper.

5. Wire according to <claim 4, characterised in that the
conductor (10) is a blank copper conductor.

6. Wire according to claim 4, characterised in that the
conductor (10) is a metal-surrounded copper conductor.



6. Wre according to claim4,

characterised in that the conductor (10)

is a

nmet al - surrounded copper conductor. 7. Wre according to one of «clains 4

to 6, characterised in that the copper conductor (10)

singl e-strand conductor. 8 Wre according to one of clains 4 to 6,

characterised in that the copper condubtor (10)

is forned as a

is forned as a multi-strand

conductor. 9. Wre according to one of’/ctains 4 to 6, characterised in that
t he copper conductor (10) is fornmed as a fine-strand conductor.

1.

Wire according to one of claims 4 to 6, characterised
in that the copper conductor (10) is formed as a

single-strand conductor.

Wire according to one of claims 4 to 6, characterised
in that the copper conductor (10) is formed as a

multi-strand conductor.

Wire according to one of claims 4 to 6, characterised
in that the copper conductor (10) is formed as a fine-

strand conductor.



