;\] e3edKdH\ 4T6T2: *@00002* Fl ame-retardant cable with a
protection-shield against rodents and/or termtes 5 DESCRI F‘MW\‘MWM\““‘“ “
|nven¢|on relates to a cable having an insulation which one
resistant to rodents and termites and on the other hand conpared””gth mell
known hal ogenated insulation 10 materials is highly flane r Ss
corrosive and generates relatively little snoke as well le N Immlmm
when burned. The cable according to the itnvention is in par cul ar
electric cable, for exanple a el ectric cable for Iaylng on or Y ound

cont ai ni ng ter | les ar. ég d %#gvutth|ld|nggio ﬁ%Fédqﬁgﬁthd%%h RS on

i ndustry, or I's a SI such

cable or a optlcal S|gnal cable, orand/qrstépritgse in prenise wring

| ocations for voice or 20 data transm ssion in |ocal area networks.
Electric cables Taid in € ground are |

vol tages as well as also |owvoltage cables, that is to say cables for

vol tages below 1 kV. 25 It may be poid®s€8IBUIOM hat only el ectric cables are
descri bed bel ow but that the sane applies nutatis nutandis for the other

cabl es as nentioned above. The ani mal ts which damage el ectric cabl es
laid in the groun |ﬁ8Y?Rﬁ§QPeF 1%EE, t%ﬁ?éﬁgiFeh%Yﬁﬁﬁpén *n%% 85t9° "N Fhg in
tropi cal and subthropineahanedisonssimt@nal so nogpnesemdedermi fpar tsd ofn goat hern

Europe. In thb§h&@%@ﬂ§t&&tﬂ)ar’éhewit&f %l@skrdﬁiﬁtBQ}’ogtehn%t@&ltﬁfsuig‘?P&{L which is

prefer abJ(}/ narqgtgglomsp sht g%lyaElame rel: rc%sﬁtt, hfes(:soréglflgésc)fve angI atl On of the
el ectric cabl e,
ates relatlvely little smoke as well less toxic gases when

burned.

The cable according to the invention is in particular a

15 electric cable, for example a electric cable for laying on or
in ground containing termites or for laying in buildings, or

for use in vehicle industry, or it 1s a signal cable, such as

for example a telecommunication cable or a optical signal ca-

ble, or it is for use in premise wiring locations for voice or

20 data transmission in local area networks.

Electric cables laid in the ground are for example cables
for medium voltages as well as also low-voltage cables, that is

to say cables for voltages below 1 kV.

25
It may be pointed out that only electric cables are de-
scribed below, but that the same applies mutatis mutandis for
the other cables as mentioned above.
30 The animal pests which damage electric cables laid in the

ground include termites, which are a type of insect living in
tropical and subtropical regions and also represented in parts
of southern Europe. In this connection, the termites destroy
the outer sheath, which is preferably made from plastic, as

35 well as the conductor insulation of the electric cable, and



2 thereby reduce the service |ife and operational reliability of the
| atter. Electric cables have a core which consists of a current 5 conductor
and an insul ation sheath. Mediumvoltage cabl es, which are provided for
vol tages from 10 to 30 kV, further conprise a jacket containing a neutral
conductor, which surround the insulation sheath. Electric cables are al so
used to produce nulti-core, i.e. three-core cables. The latter consist of
three 10 electric cables stranded with oRe another, which are held to
gether by a sheath which is fornmed at |east partially from
pol yvi nyl chl ori de or rpoI yethylene. In order to |l engthen the service life
and” enhance op8FAYY tH°GHEF T PTG v TR nkh CBPERTII @bt B iMAF P far e
| ai d on or intyeoumctegontai ning termtes further have a protective sheath
whi ch surrounds the insulation sheath or the jacket and is nade froma
material which is_resistant and insensitiver?,% termtes, for exanple a

2

metal lic protectiveShést 756 Al 2 WoFresy O I SEPoRES £9CEBTMe with at
| ast one gondgehdrctdraenisarsumnsoladied whedtst Megsucoatliedgsvdarlesca and with

anI i nsul ?t: ngHQJ_:}%/ﬁrﬁfe b@&!@{q@n@o% h@glt:age%m%gdﬁg_ th R ﬁggaﬁﬂt{r@g%&{]— g
0 ner | e W 1.N0 ani c materi al . a | C ro .tectl on shape as
B mbtal |ic ShBALR® fhd@o6re Coragat iy s PeRtTEt FPPRUT < plh ba" BH BN o t he

flexibility ofthehengabtécanthendhprivteattictcaigdapnste raddentsedantd pevsdridees. | n

their enbodi npnt designed £ orcnt-be-ahaveprid.i epedi s, 3onsiughoel actdd ¢
cabl es have thg di s.advap_t[a%e tt ha Ct{‘)ec% se of the additional g_lr gt ective
sheath the pr 6UGCLT6h C8P The TEaBre i"d HePSP E8RPITTatBdcantt s &eati Wl y
expensi ve. | ngatiget itona sheatdl ebieh dscdbliresl ptovéasd part hald vrétrah| i ¢ 35

protective shegifvirdndnabsnid be péreencoss.cables formed from 3 these
have a relatively large cross-section and are conparatively heavy, as a
result of which there are di sadvantages in storage, transportation and

| ayi ng of the cablresrdfhuse lesptiestampeesefdicet hefpungoselanske sperage and

transporiati onigadl e<2is8ctit@nNskbutle@ctiic cables wrchhiee-1ceneccall es are
wound ont o roliller S, n%g(r)gti niniitn bgérn Jnecessar glu‘;i ng Wi nézlcl ng ofht %hcabl es
onto the roll &Fs?t0"0bSer Ve "a dr Ut di anet er ich’S $ gr?hncttli Sn° 6t T he

cabl e di anet erhicihduwskiereds thheinpded iavaiticathecbrihehdagkdt endass wielde as

t he perm ssi blfeohaxXimAyer Wi Gt cEallS@esistant and insensitive to termites,
for example a metallic protective sheath.
20
Thus, WO 95/20227 discloses a cable with at last one con-
ductor that is surrounded with strips coated with mica and with
an insulating polymer layer and that is embedded in a sheath
made of polymer filled with inorganic material. A metallic pro-
25 tection shaped as a metallic sheath made of corrugated steel
strip 1s applied to ensure the flexibility of the cable and to

protect it against rodents and termites.

In their embodiment designed for the above mentioned use,
30 such electric cables have the disadvantage that because of the
additional protective sheath the production of the cable is

very complicated and relatively expensive.

In addition, the electric cables provided with a metallic

35 protective sheath, and also the three-core cables formed from



10 an unfavourable restriction in the length of the cable section. On the
ot her hand typical flane-retardant resin conpositions used for the
insulation and the sheath of electric wires and cables have been heretofore
known and produced by m xing 15 antinony trioxide as a flane retardant with
a polyvinyl chloride resin, chloroprene rubber or chlorosul fonated

pol yet hyl ene rubber, or by m xing antinony trioxide, a chlorine flane
retardant or a brom ne flane retardant w3th a pol yet hyl ene, ethyl ene-vi nyl
acetate copol yner or ethyl enepropyl ene rubber. 20 Since these conpositions
contain halogens in their base resins or flanme-retardants, they produce at
hi gh t enper at GP83° tBXPc gatled 1¥GEh 9498 RYRATGER" 1R iPde 35 CRPaFsgen
chloride gas, thydrogeavbr o dergas)t addwaidtaltbgen gas diehdiaritngegas) in 25

a | arge amountyipyQl vwgn@po%%'t%% Poblem %fseﬁgtasbllgusmgr 0?8%& usi ng
t hese COﬁpOSItlonS are not ap riate to use in a place ere saf ety is

hi ghly requir &89 ?'orfoéx’é%l%’rpﬂﬁ _rYr éﬁﬂﬁa?ealapﬁ/aE/rartﬁB’ioer?Wn $RPpS nucl ear
power plaht amectiopal odrekeaietimocksleskurt flererprere tdwnesi sr«a wdusadwant age

in that the 3%@&96%9@&% 1@Nfe MARQ8E0: A} hdP1 GRSRSER4 r&d%h&h@aﬁdj acent
conductor and the like, In qrder to inprove the conventional

f1 ame-r et ar daRteF &¥ItR EBFdiler Bns OHSFﬁ‘éEf' r‘?aldrPIés‘iiJsaf“&ﬁﬁé Th-<Rddftfon to
flame retar 35udaniop, OCrdsssdabmkldngamesenad@dmheh@m thasgpa@siansildkdre

exanple, 4 ppl yet hyheoe and.et hyd ec@epgsgﬂe/l 8081L Y& fun Rtk ayse
cross-linking and el ectron beam crosslinking are frequently ‘used for such

treat ment? | n2Fne Ve ke SPSEELTEINRI A tife lEBﬁﬁbﬁft Bh ?asblﬁeéﬁcﬂoé’at ed by
steam etc under a high tenperature and pres s sure, and hence a speci al

pressure-resi st am, LeEepLAG! ﬁa@&‘%ﬁ%@él“ﬂla@n@pké@é%%%ta%sﬂ]e%@ﬁgos@ the
ot her hand, el ectron ge%r[ crosslink |n %I res an electron beamemtting

chanber and appatatii§ H&F (‘:’P%%]satll thEQUrTES Pat et ar g&tres
cross- | i nki ngaedquigent havsd (bleehalugeltyfpaqe Seewsqanpmrentiucestovandximed nte 10

nance cosd, tBNSidAG @?—§éﬂgiet he prﬂ%@tf@&r@@ﬁ% Wit taep&gm%@ut ERib- Wth
respect to the}cgonventl o] cabl e, Egre ar| robI emin

t her
ot when t hotHGEoab T L PP PEos & of L RE T PE 5 oL 4 Mnde. of
pol yet hyl ene awkebwr 098-by nkednpointdimhyl eral oxride exppobeédrine filames in a fire,

they become npbtLiiaaRdof | PWraside HilaRet PeddRaslrfa0€ 10bo1NR HGABLE, Where
eratu ere and i di atel catch

they are gasif in a, e at nos

112, 5o Phat T RA-Ea5T S HUARSEANG TR Tha T Frey {oargertY B orar ot~ cabl es
havi ng tHe insul ation and sheath materials free of any hal ogen are i nferior
in flame retardangyctotgabl esmﬁwéﬂtﬂgngf@ﬁﬁa@anp@l@@hg ulFG;rheil@fp}B@s\@' ng the

cabl es having a hal ogep;free insul atio |an ane, re cy a_great anount
of a 25 netalfT cnhyara e, re%%lféjae%ahpp% alFim lflffeumtrliluygke)(rip %ﬁ”ﬁfl)s and/ or

magnesi um hydiesddeases Bichnded® ihydrhest Hutdehias déyfaekss chéopiasi cal and
el ectrical preper tiyaso®én tiemeadl fus) Toan®\Lmaesgerd hjas d&ﬁﬁd\&aat@g@ in

el ectri cabl a o {0 [

devel opg‘z‘J Thgsleasrg%n Xh&gbtaﬁ%twg %{33 gglgl%c% @F%@%Ls"‘! gh ?%fs at eggconduct or
whi ch has a hRFISHEHST pEeg r‘iﬁé?“'l%lﬁ’loéﬂbwsl ayernoRpPref g tel Afrels%tar dant ,
hal ogen-free, agslesel wnked saakypl of IhmgHDjDCﬂe)qliIEEed,arﬂd:raéxamﬁler prigdect i ve

| ayer compri Sg).ncﬂ.l & ROy, d%uif‘d‘t a%'c?feaPa;!o%%”pﬂnece aRQ! y&sher
el ast oner or al ogen-
area ne works Furthermore, here is a disadvantage in that the
30 halogen gases and hydrogen halide gases corrode the adjacent

conductor and the like.

In order to improve the conventional flame-retardant resin
compositions in thermal resistance in addition to flame retar-

35 dancy, cross-linking is made on their base resins, for example,



35 ether. It is known that the polyners of these two insulation 5 layers
are not very conpatible with one another, with the result that the
two-layers of the conductor insulation do not adhere to one another or
adhere to one another only poorly, so that undesired limts are thereby

i nposed on the nmechanical 5 strength. Mreover, the conductor insulations
of the electrical cables disclosed in Swiss Patent 664 230 are not produced
in a single extrusion step. Instead, they are applied in two process steps
i ndependent of one another to the netallic conductor, which results in
substanti al di sadvantages with regard to ecolO nom cal production, It is

t he object of pPP'nléethyé@@ﬁtari%\?éﬁi/]r%}?pr§?é}?r}en§“’f’1?%?n the™i FbilcHeaa- totduct or
di scl osed in W§54R022%ctton preposesaltakig wheclhrauenhey oneedhand s&h

resistant to rodentscangf or,d ehedt A1 E@&@Q%Q!(!n(% %&EB&% glacqgncggpar ed
with well knovvn hal ogenated materials 1s hi | ane retardant, |ess

corrosive and Séﬁetrrzﬁaé@dr%\f SEOBI VUG tPfer sarrBRgh ASRRSF P RS SPCORFRS ases
when burngd. 20rdhiandobpect a spactdlepedsaccordshgtdra trheeptacdnt ko by a

cabl e having mgtilfgata%%armescg@é Mekaeli: ®on h}ﬁw Dth&x §hE; 1 st abh ot phi ch
generates |ess toxic gases burned and which is a coextrudate and

consi sts of aff*Phfer*dng Ib‘?ﬁ”érre’FaVbFle?ﬁéori REEF TVFEr P8 oS pRd PP~
hal ogen-free, phkawes.r 8t anehantropot yimiin@Sremuipek yremhesl adgandothel out-er

layer is for m.%ﬁgaéqdl%%é%t Rﬁ{ltchalér}’gefllg/ogéﬁse\éel’e)ﬁulm QL@@taanr ﬁQ@Meﬂg The
cabl e ac d|n the invention i's non-toxic human, ani mal s and

i nsects. f%’h %‘?lscotsﬁattl?‘ffe 1BGE &S Pgy Bhe oufro%c‘f’ncg‘ CBFE Phdlitat P Hoes not

conprise any ¢them cal active agents, as for exanple insecticides, for the
function of protecting the cable fromternmtes and/or rodents and that said
| ayer is essenti al I%] a rrechanl C%h protection. shi 6 Advant ageous

a I ]

enbodi ments of tHeCabfEFHEtCcHPd CtOBV?Ihtelonﬁlv‘é?ﬁ dnta?’ée &FLGERt“F T om t he
dependent cl arhiBer Hegiveximiobyen gt topt tyhencohe-imsyl atiwturialenerterseast

of 5 theis nnepsl ayercaphi cdb GOBRER %Smg@él J]ﬁlp@gﬁél@ﬁ@neo&y({f%&ogglﬁume@' can
be perfornmed in accordance with th |nee g}grd Test. No.

NES. 713 and/ oP T HIYERES St GAP e ofodP Kfﬁ‘f‘ GPPRd e
toxicity of géeeratedlgases addmmgtob@hﬁmgr.fam qﬁi:(r@ﬁdl:ﬂlglet ohehe fherenti on

the average taxéCidsy £liBa UH tShpgk tkaBegatifret Eem&ﬂ:l’}'%rien&hﬁ a_tnim@algﬁely
consi der ably bel%vtldhe al | Qch‘ﬁ’a?l ‘g‘bﬁ oxpeLty maximim of 5 ee”y the §t ?? e%et 0 c 15

Inapreferrea i ent” 6°Ps%a erectiicca

cabl e hag®a core which conprises a plurality of current conductors stranded

with one anot her mndnespeddedsimting eyd imdulsadod Asul sid-0h Aas€ofidilrg to

the inventi Onfree of any halogen are inferior in flame retardancy to cables

having those components. For improving the cables having a

halogen-free insulation in flame retardancy a great amount of a

25 metallic hydrate, as for example aluminium trihydrate (ATH)
and/or magnesium hydroxide, is blended in them; but this de-
grades the physical and electrical properties of the cable. To
overcome this disadvantage, electrical cables having a two-
layer conductor insulation have been developed. Thus, Swiss

30 Patent 664 230 discloses an insulated conductor which has a
halogen-free inner insulation layer comprising flame-retardant,
halogen-free, crosslinked polyclefin copolymer, and an outer
protective layer comprising a polyamide, a thermoplastic, halo-
gen-free polyester elastomer or a halogen-free, aromatic poly-

35 ether. It is known that the polymers of these two insulation



20 I'n an other preferred enbodi nent the electric cable is a three-core
cable, in which three electric cables are stranded with one another. These
cables are for exanple constructed essentially in the sane way as the

el ectric cable nentioned above, each have a core, formed by stranded copper
wires and a 25 plastic insulation. The three-core cable is enbedded in a
cylindrical insulation consisting of the inner and outer |ayers according
to the invention. In these cases, the inrer |ayer conprises an alum nium 30
hydr oxi de and/ or nagnesiun1hydroxide as a flanmeproofing agent and at | east
one polyolefin or olefin blend as the pol yner conponent, and the outer
layer is a very FngarfyeplnagtYecfycﬁa‘flﬁ’%béﬁdw%‘rrﬁflﬁs%’?tf“SF eXddpltBe ate east
partially a peluyetthdtenepotwirdryesuctt age acdnidght eensistiya piadny ebhyde nel-
(HDPE). 35  f.Thecsahl ea%tﬁé}eowc%tr'eoeof&!fsh@ﬁe omﬁﬁ o$R(ead, and

snoke generatlon (or suppression) requirenments he 1 nd st andar ds
whil e exh|b|t|ﬁ@tI%R9§§&F?6§FSHténﬂF% FE??&JJWH%@%éHWéh@éWEWéPé§a¥elatlvely
littl e snbke asrweeytih.l tlosedox,C tjasemdbcwiennbulaeidbnsFof titer elébericahl e has

the performancgs; whigLhcabsoy fiul &ils JQ’ratgﬁ(@%léleZ5(51%LJeE§o1.60;?t%%u§ed%,% §387 and
SS299 criteria., An electrical cabl e t he pe according to the 1 nvention

of
can be produc&d™a5® fEHEYHLen ‘ﬁ?éptvﬁm&:&ﬁauc‘i}@ﬁ/ PR APRLBH IraydPsPATFefe
appl i ed by neanspofircegrhdasi of btwoe ansthanded tboppaialii¢ esonidact o N

consi sting of ,a; oMl tdspht 6l {y Qbstndiahdyal WaheSged QF  WiL AUEHOSE, t WO
starting paterials intended for the formation of the inner and outer |ayers

and conp??S|nQOBbT@hé?gdbﬁ?ﬁﬁblng to the above-nmentioned cl asses of
compounds are provided. Dur 15 ing or after the extrusion, at |east the

inner |ayer of thg q%néwgt&ﬂjebesw alple0 r&seé?ltbgnééﬁttlﬁﬁr Sr0%5hinkesh by the
action of high-ener he overal | 2 Bfrﬂ¥1groflle of the
ul

conduct or i nstf&tt ?ﬁegdﬁﬁFﬁfﬁﬁrfBSFH%FT%QEnW? FeRP 1y %a
di vi si on of fgakl¢iwihishbet idenohherangois agﬁesngtaﬂihetoom@qrn’dsayed/qnertfewns t he

functi onyof prn@w@tan@goﬁh@leelo%ﬁ&flmh 6&&5&%0&1&{ @@Meﬁrmwtneﬁamnr-odents
The i nner Iaye% ger orms.in srtlcu ensuring the

unctio

(l'are- 1 of ar QaAF AR o et PHEMY soBbr esairb OpSt HEeaALR LR
i nsul ati on. Thenouaters kayarivednt bittd enondicameprodf ilrgs agerit, gadms fwhane
retardant propertag.of the total conductor insulation is provided by the
inner layer. Accordingly, it is inmportant to tai 30 for the volune ratio or
the thickness ratio of the two layers to one another. In a further
embodi mef of t hefhiinvehi¢dn ist hehisokgnererdfing e ithaeinwmdioutier & agers are
chosen so thabieinnihg €@eXxe3butédidadcsint @, apid i edvifg theceondustiar, they
adhere to Onetna.‘gn which generates less toxic gases when burned and which is

a coextrudate and consists of an inner and outer layer. The in-

ner layer consists of a halogen-free, flame-retardant polymer

25 or polymer blend and the outer layer is formed at least par-

tially from a very tough plastic-coating.

The cable according to the invention is non-toxic for
human, animals and insects. This means that the outer layer of
30 the core-insulation does not comprise any chemical active
agents, as for example insecticides, for the function of pro-
tecting the cable from termites and/or rodents and that said

layer is essentially a mechanical protection shield.



8 other or are bonded to one another and thus increase the nmechani cal
abrasi on resi stance of the conductor insulation. To increase the adhesion
between the two |ayers further, a conpatibilizer which permts |inking of
functional groups between 5 the | ayers, can additionally be m xed with the
at | east one polyner of the inner |ayer and/or the at |east one conmpound of
the outer layer. In an other enbodi nent of the invention, the conpounds of
10 the inner and outer |ayers are choseng so that the pH of the insulation
is >4,3. The result is a cable which is less corrosive and which fulfils
the EN 50267-2-3 criterion. Suitable polyners for the formation of the

i nner |ayer in 15Adheteserexenbpdingatisngerthcorable adserfold ¢wi hge in-

pol yet hyl ene gepoloHRES, eBilfhtasrod WheeddpdRnt €t i@nevi nyl acetate (EVA),
et hyl ene-net hyl acrylate (EMA), ethylene butyl acrylate (EBA),

et hyl ene-ethyl acrylate (EEA), | ene- propyl ene rubber (EPR), ethylene 20
propyl ene-di ene CEPDWPXlCthﬁyéthvyéﬁé porRoE RN, sich. ad, l€@$te¥anple,

very | ow slensichy Mesteuhyéﬁmlewl.&%@)rlbéyim aaﬂ@gbﬂatt}édogﬁolim{ér%@téﬂ cnB; -
mal efic anhydrlg anH% lﬁ rs ggggd on EV h he 5 EE@ EPR,
EPDM or PE; and“ -’ gi'y %ff methacryl af e (VA Ferpd yners gﬁn‘%lﬁgA
EMA, EBA, EEAStEmrdEPeM de- PEESTWé spdf ey mjtﬁatlee |S&Ian§e¥01/|Tﬁgtf%rF the

formati on of tzbe45340 folN@Eaddyay fias toascaly eFSeaidalteaogpanentrione of the
abovementi oned p r%/rrers or a mxture consisting of at |east two polyners of
this type. Ina dL on to the at |east one polyner, the material of 35 the
i nner | ayer conprises |arge anounts of hal ogen-free flane 9 proofing

agents, such as, ptdaforexla@moe,thalum'emitumwfﬂ;rexdaﬂﬂ;eortoﬁﬁ@msiiumlmroxi de,
Ao LeL AERLLS B SPUL LXPS.; TR B8, AN Loxl dants, , TNdLQl el o
stabilizers, processing assistants, crosslinking ag en s and coupli ng
agents. 5 allowable tox1c1ty maximum of 5 units per 100 g.

15 In a preferred embodiment the cable is a electric cable.
Said electric cable has a core which comprises a plurality of
current conductors stranded with one another and embedded in

the cylindrical insulation according to the invention.

20 In an other preferred embodiment the electric cable is a
three-core cable, in which three electric cables are stranded
with one another. These cables are for example constructed es-
sentially in the same way as the electric cable mentioned
above, each have a core, formed by stranded copper wires and a

25 plastic insulation. The three-core cable is embedded in a cy-
lindrical insulation consisting of the inner and outer layers

according to the invention.

In these cases, the inner layer comprises an aluminium
30 hydroxide and/or magnesium hydroxide as a flameproofing agent
and at least one polyolefin or polyolefin blend as the polymer
component, and the outer layer is a very tough plastic coating
and comprises for example at least partially a polyethylene-
polymer, such as a high density polyethylene (HDPE).
35



A guide forrmulation for the material for the inner |ayer may be defined as
follows: 30-40% by wei ght of polyner blend 40-700 by wei ght of al um nium
hydr oxi de (ATH) 10 0- 100 by wei ght of additives The outer |ayer consists of
a very tough plastic coating. The followi ng have proved to be materials
particularly suitable for the formation of the outer |ayer in the context
of the inl5 vention: - very tough pol yester elastoners, such as

pol yet her pol yesters, for exanple Hytrel ("Du Pont); - very tough

pol yet hyl enes as for exanple high density polyethylenes (HDPE) ; and 20 -
copol ymers and pol ymer bl ends of polyethyl ene. Exanpl es of HDPE are the
fol | owi ng: HDPEDeMS to¢PhEI LB 21inetdpol B F602 1BHMDEREM9 68P L@ d28THol en
6031 MHDPEQD. 964mo Be ONGREa £ 16 HOPESu 6% ssTobMVasizal esnAb@13HDRED .i988stry

- 2. 0Vesol en A@Q%@&&ﬁﬁ@w%?ﬁa Qh%bgghﬁil Hecgﬂ&% qu%{ gg?&%%mﬂq%? ca-

pol yet hyl ene, latter has a densit S at |eas or exanpl e
at | east 0,92P4FcHEARAPHr et etaBe YaJtltlté%s%mOd‘eQSS gﬁ:lr%ﬁle%et%ﬁlﬁr%w
mat eri al Servivhgn florrriche Forunet- othofcabhe hasl@heuperforayete £ OMREL SESs0 as an

essenti al companent .2 Dol fel Ast @d3bsom %@%9@‘7 tams%s}ngcgwpﬁa The

starting material for the outer layer may however al so be a mxture of at
| east two polyners selected fromthese groups. 5 Furthernore, the outer
| ayer of the condirctedectnstdlateble adcohdi thigpet acthelingventiten iraynalso

conprise relathyely SEalLe AMRURLS) Ofs . a@ﬁétﬂ%e%onm as gmk t%hdm}e%s

hydrol ysis stabilizeéers, roce55| ng assistants and cross agents. 10
Accordi ny’to £R® 3BRIMAEI o "eRE af I8XSTUBTR 58I yndragfed I‘Fé)ﬁpﬁﬁe‘f’l%?nd/ or
outer |ayer can becrr adnaisstomgcoﬁsslmunkeﬂlldmw exanrplieibyausiingsa flose of

10-25 Mad. 19,1ty %Ja%bge bsqopglcm@ﬂqgougt@pfaqst Mem% @99%%&%9%9&1%%

formul ati ons for t he conductor 1 nsulation accordi ng he 1 nvention
represent onl §fa & 8RET G DPUERY AP Pod l?loé‘p’éi“r'ﬁd’éﬁ H‘éhﬁf”&erénae%%?ﬂllﬁ’@
nodi fied in varitus abegpecdrs ibned helasent ext cofipdirels aventimrided. Dur-

15 ing or after the extrusion, at least the inner layer of the
conductor insulation can be further crosslinked by the action

of high-energy electron beams.

The overall property profile of the conductor insulation
20 according to the invention is fulfilled by a division of func-
tions between the two layers. The outer layer performs the
function of protecting the electrical conductor from termites
and rodents. The inner layer performs in particular the func-
tion of ensuring the flame-retardant and the electrical proper-

25 ties of the conductor insulation.

The outer layer contains no flameproofing agent, the flame-
retardant property of the total conductor insulation is pro-
vided by the inner layer. Accordingly, it is important to tai-

30 lor the volume ratio or the thickness ratio of the two layers

to one another.

In a further embodiment of the invention, the polymers of
the inner and outer layers are chosen so that, in the coex-

35 truded state applied to the conductor, they adhere to one an-



20 11 CLAIMS 1. Flane-retardant cable with a protection-shield agai nst
rodents and termtes having a core and a core-insulation, char s acterised
in that the insulation generates not much toxic gases when burned and is a

coext rudat e which consists of an inner and outer |ayer, that the inner

| ayer consists of a halogen-free, flanme-retardant polymer which perforns in
particular the function of ensuring the flane-retardant and the el ectri cal
proper 10 ties of the insulation, and that the outer layer is fornmed at

| east partially froma tough plastic coating which perforns the function of
protecting the cable fromternites and/or rodents. 2. Cable according to

claim1, char&&her iFedrenPaigd EheoNES2BRERGT RajethHodachoASTARPrise an

?cti ve agent, cB.Snchﬂ aKaapl aesiﬂf&ﬁxle:tel 6t dehe anMdi%l’rl &@mplra&tl@ﬁt the cable
romtermtes, e aggcording to claiml or

characterised ﬁ%ﬂ% tgg %%éﬁfﬁgucggfgﬁ astg nga(ﬂ¥hgufOX|dlt¥ “hdex of
| ess than fi véaﬁ¥ﬁ%¥}25éerﬂﬁ§ REAHHeEd Lgpkihng afhéredionadi ¢eaunsgPatven

tﬁXi city.s4. @a@lmm@or@ﬂmgdaotmmfy wenledeai whthl the 3t whakaesheri sed in

that it is an tri Wit n t 25 whi ch

surrounded by ?%@gﬁ%§§|§?.6%”e§ {%¥ rlc ca%?egggf%r |§% fﬁmﬁﬁgﬁ?no,
characteri sedthd Qui&r t#ees-nner Iayer has an al um ni um hydr oxi de and/ or
magnesi um hydr oxi de as a flaneproofing agent and at |east one poly 30

ol efin or polyol b e bl
accordlng to cIa?%1%no%9§g:%ﬁg$3 §¥r§£dﬁ}n ?0§$§¥%é Bﬁ%é%%P§§3§§|§£forned
at | east Ipart £Ae1ipISY and R pb3aEsSt aFe TheseBmetC dfdfokhe guighf the

pol yet hyl ene. 185ulat]13n7ls B acBrimal reable iacaotshg whockl ad me6s whetei n t he
outer layer ig.for E?&?QEE?% By ENtQHﬂﬁ EO§XS£Q¥E?&$ characterised in

that the den5|ty 0 he polye ene IS at leas

Suitable polymers for the formation of the inner layer in
15 the context of the invention are the following:

- polyethylene copolymers, such as, for example, ethylene-
vinyl acetate (EVA), ethylene-methyl acrylate (EMA),
ethylene-butyl acrylate (EBA), ethylene-ethyl acrylate
({EEA), ethylene-propylene rubber (EPR), ethylene-

20 propylene-diene (EPDM);

- polyethylene homopolymers, such as, for example, very low

density polyethylene (VLDPE) having a density of < 0.920

g/cm’;
- maleic anhydride (MAH) terpolymers based on EVA, EMA, EBA,
25 EEA, EPR, EPDM or PE; and

- glycidyl methacrylate (GMA) terpolymers based on EVA, EMA,
EBA, EEA, EPR, EPDM or PE.

The starting material serving for the formation of the
30 inner layer has, as an essential component, one of the above-
mentioned polymers or a mixture consisting of at least two

polymers of this type.

In addition to the at least one polymer, the material of

35 the inner layer comprises large amounts of halogen-free flame-



0,9 g/cnB, for exanple at least 0,92 g/cnB and preferably at 5 |l east 0, 93
g/cnB. 8. Electric cable according to one of the clains 4 to 7,
characterised in that the inner and/or outer |ayer additionally conprises a
conpatibilizer for increasing the adhesive 10 strength. 9. Electric cable
according to one of the clainms 4 to 8, characterised in that the inner
and/or outer layer is crosslinked. 15 10. Electric cable according to one
of the clains 9 to 9, characterised in that the ph of the insulation is >
4,3. .A AL .A9 AL .AL .A9 .A9 .AL .AL .A9.Ase.As"[iABBY H PQAyx y
| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
Ca]Ca]Ca]Ca]CaTQQI%ﬂﬂJPéaqukﬂ%§¢ér@a!for example, aluminium hydroxide or
magnesium hydroxide, and smaller amounts of additives, such as

antioxidants, hydrolysis stabilizers, processing assistants,

crosslinking agents and coupling agents.

A guide formulation for the material for the inner layer
may be defined as follows:
30-40% by weight of polymer blend
40-70% by weight of aluminium hydroxide (ATH)
10 0-10% by weight of additives

The outer layer consists of a very tough plastic coating.
The following have proved to be materials particularly suitable
for the formation of the outer layer in the context of the in-
15 vention:
- very tough polyester elastomers, such as polyether-
polyesters, for example Hytrel (Du Pont);
- very tough polyethylenes as for example high density
polyethylenes (HDPE); and
20 - copolymers and polymer blends of polyethylene.

Examples of HDPE are the following:

HDPE Density-MFI (190/2.16)
Lupolen 6021D HDPE 0.960 - 0.2

Lupolen 6031M HDPE 0.964 -
NCPE 1101 HDPE 0.965 -
Vestolen A6013 HDPE 0.959 -
Vesolen A6012 HDPE 0.958 -

0 0
0 5
0 .0
0 9

N N

25 Is the outer layer made from polyethylene, latter has a
density which is at least 0,9 g/cm®, for example at least

0,92 g/cm® and preferably at least 0,93 g/cm’.

The starting material serving for the formation of the
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& (Y- :"10%Iu& ()-. F . 109& ()-" . .
D00 & ()« k10T TR e o TEORRER JT 1O ROE R T  FO YO (T 1 1006 &
'()-s! ! 109R&BNEYNtS! Pf Zadbhtige ) -Bredl BYFNTLIO%EIR L) - ZY Ry PO S &L - MD( 10%
& ()-9 10% & )24 % }p08ke ki)~ Q5i0MnB&s (Ind AybER 1 ink@HE {gerits.
s109& ();S10% ()- 10%& ()- 10: 10: 10: 9y/!10% & ()-Z
Q?bCl ! L7109 ()-!L" 10%& ()-!L" 10% () - L10%& ()-ss ! 10%& ()-L310% ()-
U8}[9+C According to the inventlon, the at least one polymer of the

10! L4t ! 109 ()nndr laEdYd0%Rite)- Lafer LARBLE )raQl XA 0%R chds 4 HAMKOUR £Jr | L#" 1098 (
)-)a?C 10!! &J% UR' () - ".10% é -!“f"} )V %-""10%&' ()-"10%& ()- 10
10>2X6?C 10! 9 ’éfg‘%%&g )955%%#%1 %fag‘? &) - ?9%" 88 () -
15 It should be pointed ocut here that the above-mentioned for-
mulations for the conductor insulation according to the inven-
tion represent only a selection of several possible embodiments
and can be modified in various respects in the context of the

invention.
20
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Y'109& ()-!" Y'10%& ()-!'d Y'10% [ & @uarMe& ()-S10%& ()- ~10%& ()-

10J(8)i *+{+j, m n, W6+:
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)-n,0,p, t,f--c./dB FATRATETIHIR Y Fabie WiGhga (Jrqtecripogshield against

; & () - Yk! 109R2& - ¥nd %8 es HaviOg >0GbI22a)@B core-insulation, char-

5 acterised in that the insulation generates not much toxic gases
when burned and is a coextrudate which consists of an inner and
outer layer, that the inner layer consists of a halogen-free,
flame-retardant polymer which performs in particular the func-
tion of ensuring the flame-retardant and the electrical proper-

10 ties of the insulation, and that the outer layer is formed at
least partially from a tough plastic coating which performs the

function of protecting the cable from termites and/or rodents.

2. Cable according to claim 1, characterised in that the
15 outer layer does not comprise an active agent, as for example
an insecticide, in order to protect the cable from termites

and/or rodents.

3. Cable according to claim 1 or 2, characterised in that
20 the insulation has a measured toxicity index of less than five

units per one hundred grams, thereby indicating a low toxicity.

4. Cable according to one of the claims 1 to 3, character-
ised in that it is an electric cable with a current conductor

25 which is surrounded by the insulation.

5. Electric cable according to claim 4, characterised in
that the inner layer has an aluminium hydroxide and/or magne-
sium hydroxide as a flameproofing agent and at least one poly-

30 olefin or polyolefin blend as a polymer component.

6. Electric cable according to claim 4 or 5, characterised
in that the outer layer is formed at least partially by a tough
polyester elastomer and/or tough polyethylene.

35
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