W RE CONSTRUCTI ON FOR CABLES W TH | NSULATI ON / FUNCTI ONAL | NTEGRI TY I N CASE
OF A FIRE 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
techni cal background and also with regard to the design of correspondingly
fire-resistant conpositions, thus ensuring insulation and functional
.integrity of the wire or a cable based, on it in case of a fire. Were
wires of this kind are enployed in electrical cables a | ayer nmanufactured

from a correspogdiougsyrbit eott e8d S tENHLESORROS| thSULATS ONO MRUNYT Bl ed to
the conductor, which then forns the basis for further sheathing of the wire
consi sting of further insul ¥TOFRIRYydMs Canll/ oF 2 &€ from a respectively

sui tabl e sheathing material. The individual wires are normally grouped

together to formnulti-wre strandeggdcares ihi ch dan be used for the

manuf acture of electrical cables with i nproved behaviour in case of fire as
regards their insulation and functional integrity. Further, an optical

cabl e with anTBpt ilaP tkare riiadesi $knownife ofirt hesOEiR92182t892a1A , in
whose cabl e sheblds i swittovifdded-assidtaaer pratecliive | ayer sf£0ma e

heat - r esi st ankto@l&'J-al such as glass and/or ceram c and/or mca, such that
after flamng it fornms a tube-shaped structure for protecting the optical
wave guide, wherein a further outer sheathing | ayer consists of a
fire-retardi ngufhterilal, han heert desdmibed, FRNCHxambbe,i aln. tBachE a197
construction o7 &4te Rheath repraoto brisuftbicah et bhckh sl 58 dfscase of a

fire is very %ﬂﬁﬂmregérg 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 fﬁrther sheathing of the
wire consisting of further insulation 1éyérs and/or layers
from a respectively suitable sheathing material. The
individual wires are normally grouped ﬁogether to form
multi-wire stranded cores which Cén be used for the
manufacture of electrical cables with imﬁrOVed behaviour in
case of fire as regards their insulation and functional
integrity.

FPurther, an optical cable with an optical wave guide is
known from the DE 197 17 392 Al, in vhose 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, whérein a further outer
sheathing layer consists of a fire-retarding material, in
particular a FRNC material. Such a construction of the
sheath may not bé& sufficient 1if the stress in case of a
fire is very high.



The invention is based on the object to inprove the insulation and
functional integrity in case of fire for awire of the kind nmentioned in the
begi nning. The solution. to this object including any advant ageous desi gns
and further devel opnents of theinvention results fromthe contents of the
patent clainms which are appended to this description, According to the
i nvention the wire. is constructed froma first inner |ayer surrounding the
conductor ~and consisting of a first conposition; and a further second |ayer
surrounding The firwmntigper iandasedsi shi nigheof chjsetoric démposye i diite wher ei n
the form ng ehsaigera £nd Nrddie i5860NdnEORPOS) tiwhedr WG itrhe rsecend out er
| ayer takes ghggeoérkﬁglé)n rmtggggrq%ure éange-thgﬂlrn t he conposition
formng the fiTStotifnerayBFP 1% e nv8Rt PoR- N4 % he advantage that: as
the tenperature . . Starts.- to nake its inpact in case of
l.f'i rei . ber amirgat i'wl&fiéhh\?théeﬁﬁmgt ﬁ;ﬁj@e%aﬁgw&%nsaﬂdaaa&e@ageﬁjsace in a
ower tenperature range, ; rein conduct or., en e_upper .

t enper at ur e 'fﬁ%?n?o?ggeF%ﬁfﬁﬁﬁiQﬁye ppﬁ8%§e88naggufgye§FléH)results

- from the contents of the patent claims which are appended

to this description. '

According to the invention the wire.is constructed from a
first inhér layer surrounding the condUétb},and consisting
of a first composition, and a furthei,'Second layer
'surrouﬁdihg the first. layer and cOnSi§ting of a second
CQmpOsition,‘wherein the forming of a Cékémic in the second
compositiOn forming the second outer'iayer takes place in a
lower temperature range than in the éomeSition forming the
first inner layer.

A Ihéfin§éntion has the :advantage thétléﬁ the temperature
starts to make its dimpact in case'of]fiié;TCeramisation of
the ééédﬁd outer layer begins and'tékgé_place in a lower
'témpéiétufe range, wﬁéfein the Conductéi; when the upper
tempeiafure‘ limit for ceramisation_“ofAVthe second outer
layer is reached, is not in contact,Wiﬁh this layer but is

~insulated, rather, from the inner firsf layer consisting of
a composition with a higher ceramisation temperature range

:and di?ectly surroundiﬁg.the conductor. . If for a further
riSQ in temperature ariéing from thevéqntinuing impact of
théf'fijé' the rising :témperature 'iﬁéééﬁs upon the wire
chgtruction accordiﬁg ~to the iﬁ#entioh, corresponding

’_’Qeramisation of the first dinner 1aye¢,'in the higher
temperature range applicable to its “composition will
eventually take place after ceramisation of the outer
second layer thereby ensuring not only‘én:improved absolute
rprotection of the  conductor against the impacting
temperature but also prolonging the time of the entire
ceramisation process across both layers and thus the



| ayer is reached, is not in contact Wth this layer but is insulated,
rather, fromthe inner first layer consisting of a conposition with a

hi gher ceram sation tenperature range and directly surrounding the
conductor:. If for a further ripe in tenperature prising fromthe
continuing inpact of the fire the rising tenperature inpacts upon the wre
-construction according to the inventi@n; correspondi ng ceraM sation of the
first inner layer in the higher terilperature range applicable to its
conposi tiongpkLogyent ugkl ycfake-pl Ace af t elgaGREaM $RL1 0feQfe the LUt er
second Iayer thereb enPuring not only an |nproved absol ute protection of
the conduct gRPLaY&PFSt the inpacting tenperature but al so prol onging the
time of the entire ceraMsation process across both layers and thus the -

3 - protectixgpeof LN gﬁi&%&?{ %qalle L the h@eneggt Weeah DEL HEnce

Preferably ceram sing re use as ceramc-formng addltlv s such as
descri bed, P&Fjlék‘éﬁlﬁdch P KesBELRYY 150 B xR lennet ef b tHese sudst ances
may be used egbt e, iwhdieinr P f oubstemdes tieey floe muetdceripbskt sy

wher ein, f%heaseggééfe i ere h ¢aLagy Iﬁtapnc rﬁJH%%éEUfQﬁePélﬁ heror

ceram c-form ng Itives may e set throug use of suitable

conposi t es. S¥AMBL%oul difAereife tﬁ%r?i?le?ﬁﬁlé)é‘rs TFHPEERARTET ng i | 1€, i . e.
subst ances ereimmhfnfrrmrtg exddd ivesheaty, whasge tbr@@on&heomsespﬁndl ng
ceram sing Ghhlepse Eoho @3‘5&’%&' e ThI'%r %%*ﬂdt E%Eu&'éetﬁé sy df Ly entoe

ceram si ng terrperatures may be set for the ceramc-form ng addi tives which
are to be i FEFEBLEEY ifild e |ayerdibstanmescubte vhem aEPERCSheq nventi on
al so incl udesatpcahpayat itey kteh@mfeorcrm:tne@lpooﬂlgcb asstalkfsmmtfr@sezrm t he

ceram C Su”féﬁée%xaﬁl[éﬂ&d *%)6 @hgﬂéﬂ 58”1 h08 fd%ﬁ@E@ﬁ*&" éePé

sui tabl e glass forners suc escribed also in 64§1C2 Her e
agai n t hese "GMPPTREITAT B3y LFP‘?an%ftef?Fs et‘l;n%rsaémtﬁ'f f’é?‘é]ﬁ? ?%?Pp Wr e

| evel s at whhehhf arsaticoneof itfwdpretiedinitve Skedtdystraked plrececatbldin t he
two |ayers qf W Leidisulation in case of a fire inpact. The invention may
be reali zed, for exanple, with filled silicone conposi tions and EPR based
conpositions with glass forners. In conclusion, the invention may be

real i zed w trtheanyventpasidiansinknadast Qntdilﬁpcat\m:l’lagetﬁﬁpébtma\i‘li@h @ff e

sui tabl e and,qap, pe. i BELYI AL LY SEL echedn Or JLhe S PALhYe paug ement s,
neani ng tha e actual structure o e conposition for formmn e two

| ayers in i ABPRFHuafr¥msddls stABPCFHPEIe aRky. ?ﬁ@@(péﬁ%ltﬁ‘ﬁ}eutgfﬁ‘% any
known basi c raphers akScholsf QeBpgbédeal sisubat ikas as 11909 18s 4w nekes

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 reaiized 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



- 4 - sure that the conpositions formng the two different |ayers contain
additives, which ceramise in different tenperature ranges. Specifically
provision is made in one enbodi nent of the invention for the ceram c forned
in the outer second layer to take place within a tenperature range of

bet ween 200 Cel sius and 600 Celsius and in the inner layer in a tenperature
range above 600 Cel sius. The above nenfioned tenperature ranges are to be
under st ood as exanpl es only. Dependi ng upon the technical requirenments with

regard to thers egist @neecgﬂpéélrtelo% @@p&mr&w 2LL0ASE AL rMt! €aL,B5YI ati ons
ot her tenperature r‘%ﬂﬁ& or ceram satiagn of the ceramc-form nhg additives

may be sel eGP i 3 V88al Vey Ce?@ﬂ*s@x&ﬁpgéfgeﬁ%ﬁgﬂﬁgﬂﬁijaFéﬁﬁerature
of 700 Cel skrargds t he outer second |layer and a ceram sing' tenperature of
900 Celsius in the first inner layer. As regards setting the tenperature

ranges, the e Qé%éggs different hasic elenents at his dlﬁgosal as a rule
on the basig Y| (RHCYBEEBo iy ndPse it ORF f EFRAT IS an?Si A§Saddi ti ves
and their cowwﬁyuﬁ@sfoastdescerﬁmﬁt Rroedsiionthayoatso deeomidéafer appl yi ng

at | eaSt oneduebRer player otnan 4 NsYhadiNg Fatarial %n%%eens%@bh' ng
material onfo the fir Qﬁ@lstant insulation. In a basically known manner
y

the inner contitctor? a PraiksSoranfbt aP- Sdts olhees ééﬁﬁérlﬁbnauctor or
a single- stt%mmﬁrahﬂr6|rsngawdxumaﬁoﬁé G¢Isind .copper conductor. As reveal ed
in the schematic illustration of a generic wire construction in the

drawi ng, an_inner conductor 10 is surrounded by a first . inner |ayer 11,

wherei n t hel Mh°VE FERTLAYRY CPPPRLAEUFT otiftisy By e t%é@%ﬁﬁ“ﬁﬁFéPopayer 12.
The two | ay®ss s=xdinpdied 281y espastidiebyucomnstiist tefchdi &&eresfuicempasist i ons on

the basis 0$iﬁH(¥%§§ﬂdn%%dtBQ|¥Q§£§%aﬂ@y &R fire of cable insulations
' or wire insulations  other temperature ranges for
ceramisation of the ceramic-forming .additives may be

selected in dindividual 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 dispoSai, as a

rule on the basis of cross-linkable polymets, and different

ceramising additives and their composites, as described.

Provision may also be made for applying at 1least 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



- 5 - due to their ceramc-form ng additives such as fillers and/or gl ass
formers have different tenperature ranges for conversion fromthe el astoner
range into the ceramc range. In particular due to adding ceram sing
mneral fillers or glass forners with different deconposition or nelting
points it is possible to set the different reaction tenperatures necessary
for realising the invention in the cdhﬁb§itions respectively prepared for
forming the two layers 11 and 12. The conpositions may be designed in such
aI way _thaltI idmet hieo t taBskt ic@’:baal lmibﬁﬂgﬂmihrid'leaﬁﬂﬁtli\ﬁési Oﬁﬁcls\llJmQ_FésOL tiEeofys ot her

el ectrica [ . us the.tenmmerature_at i.ch ceram sation
of the used%P??gépgfggarfé?%%$st%gv%u é?f%2é§§ufﬁ%§féﬁ%fﬁeiEa%.?ﬁ(ﬁ%ﬁﬂately
200 Cel si us GPRVBRRI@MDgRmMERe ofastndmyengeorltarillsscerhaieerandsi ng

]Eerrperialt ur e 1f p}ah@ibﬁﬁ@ﬁC&&é’eta &'&@ﬁxl gdicfécx%&(ﬁﬁ@'&n?i ﬁ@ﬁ@faf% i Jsi;ex?srsofoﬁ he i nner
irst |ayer ie ove 600, Celsius. Further layers of insulation

mat eri al orgéésgth?%émﬁﬁ eﬁﬁgpln%if %§%£6p|988°%€9%§§%9§f fhese® Wﬂu?ayers 11
and 12 in oP@értfo tonpiset Porsikleorist r eti ohhe Tl fiegentesrefciimn subj ect
OL thgse doe;@mpamtmiszlm_ daltyt ff@rala@ﬁ@ig@ﬁgrw% i Qﬂggﬁ@g»rpaa’itren&h@l a: Inr*«s

t he abstract e draw n y be essentia t ndi vi du y .as_we as
i n various ggﬁggﬁ%ﬁ%rhss, 8 egg%Yelbl I nBr?]ﬁeér?olﬁv%% iAo%mfnrlllrl1 s%\bgrito'ﬂcs
enbodi nent s1laverg 1H IdENI Qb pMempositions may be designed in such

a way that in the transitional range, the insulations
support each other electrically and mechanically. Thus the
temperature at which ceramisation of the used fillers
starts in the outer ,seéond layer 12 is approximately 20,0°
Celsius in one embodiment of the invention, 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 dbcuments 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.



1. Wre for use in electrical cables with a fire-resistant insulation
surroundi ng a conductor (10) on the basis of cross-linkable polyners with
ceram c-form ng additives, where the insulation conprises a first |ayer
(11) consisting of a first conposition and a second |ayer (12) consisting
of a second conposition and surroundi®g the first |ayer (11) on tRhe
outside, wherein the first and the second conposition are designed such
that forming a ceranmic in the ceaesilt COAIMSrm ng the second outer |ayer
(12) takes places in a |ower tenperature range than in the conposition
formng the inner first layer (11), characterised in that formng a

ceram sation in the outer second |layer (12) takes place in a tenperature
range of hetuees 208rCelistusiande600tebsiuscapdebor #iag aaceramiesati on in
the inner layer (11) takes place in a tenperature range above 600 Cel sius.
2. Wre accoFdphgtentcliaismlat iohar ety 9 nat KANCHKE Fur f het PRyer of an

i nsul ati on ri d/ hie ri i pl.j; o] -
fire-resistgﬁbgiﬁga a i5ﬁgc§2§?%tFggk%?igheﬁé%%ﬁ?gﬁegg’ 11?E%% &%3. Wre
accordi ng tofoneinfy dddinsivkd,0 Rhechardst efinsedakcmnothatongrel smdact or (10)
consi sts of gogger 4. Vvii according to %Iai¥13, characteri.sed_in that the
conduct or (16¥PE a2BPANKLLbpERRSEShANEST BF. @ 13655, CPESAELEPdPAG to cl ai m
3, characterjsgdchbidat hayethe10ondyakoEt(4§) oifS aasBBbab- sbhpedRadedncopper

conductor. 6. Wre according to one of clains 3 to 5, characterised in that
the copper ceénducugropng)ings thsr nebras Aagefgld19t rahdteenqucedre,

wherein the first and the second composition are

designed such that 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),
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° Celsius.

2. Wire according to claim 1, 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).

3. Wire according to one of claims 1 to 2, characterised

in that the conductor (10) consists of copper.

4. Wire according to claim 3, characterised in that the

conductor (10) is a blank copper conductor.



7. Wre according to one of clains 3 to 5, characterised in that the copper
conductor (10) is fornmed as a nulti-strand conductor. 8. Wre according to
one of clainms 3 to 5, characterised in that the copper conductor (10) is

formed as a fine-strand conductor. o

5. Wire according to claim 3, characterised in that the

conductor (10) is a metal-surrounded copper conductor.

6. Wire according to one of claims 3 to 5, characterised
in that the copper conductor (10) is formed as a

single-strand conductor.

7. Wire according to one of claims 3 to 5, characterised
in that the copper conductor (10) 1is formed as a

multi-strand conductor.

8. Wire according to one of claims 3 to 5, characterised
in that the copper conductor (10) is formed as a fine-

strand conductor.



