12 Septenber 2005 |~ Fl ame-r et ar dant cable with a protection-shield against
rodents and/or termites DESCRI PTI ON'The invention rel & eeptenber 2008 e A
havi ng an i nsulation which on the one hand is resistant to rodents and
termtes and on the other hand conpared with well known hal ogenated
insulation 10 materials is highly flame retardant, |less corrosive and
gener- ates relatively little snoke as well |ess toxic gases when burned.
The cable according to the invention isiin particular a 15 electric cable,
for exanple a electric cable for laying on or in ground containing termtes
or for laying in buildings, or for use in vehicle industry, or it is a

si gnal cabl e, Fedanérmtarflant exhiplwith ¢ abetenrhimi-chiebh agalihet grodgnbpt i cal
signal ca- ble, or it is for use ignhd/BM SEniWeki Ng | ocations for voice or
20 data transmission in |ocal area networks. Electric cables laid in the

ground are f _
| ow- vol t age cables that i's to say cables for voItages beIOM/l kV. 25 It

may be pginted out that only el ectriggzseabpemnare de- scribed bel ow, but
that the sane applies nutatis nmutandis for the other cables as mentioned
above. 30 The animal pests which danmage el ectric cables laid in the ground
i ncl ude termtestheningbnigioa aelytpe 06 a rsbit hdwinggan rinsuiepiaalvhaoid

subt r opi cal eﬁgtw%n@nga@d 39 FePIR3R0TEH YoReRBS thd PErmbiRekNSRd JRUERPE. | N
thi.s connection, the termtes destroy the outer shea which is

preferably nﬁH%F?rh?ﬁPp?%ﬂﬂﬁIE %ﬁfh we¥l known halogenateé insulation—

10 materials is highly flame retardant, less corrosive and gener-

ates relatively 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, ot
for use in vehicle industry, or it is 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 imsect living in
tropical and subtropical regions and also represented in parts
- of southern Europe. In this connection, the termites destroy
the outer sheatﬁ, which is preferably made from plastic, as

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



35 well as the conductor insulation of the electric cablg,~an 2 t ember
2005 2 thereby reduce the service life and operational r@lsleﬁ?dmé?rﬁ t he
| atter. Electric cables have a core which consists of a current 5
conductor and an insul ation sheath. Medi umvol tage cables, which are

provi ded for voltages from10 to 30 kV, further com prise a jacket
containing a neutral conductor, which surround the insulation sheath.

El ectric cables are also used to produce 2nulti-core, i.e. three-core
cables. The latter consist of three 10 electric cables stranded with one
anot her, which tﬁ{e‘?:eﬂglrdeqtu%' et her bé/ a . sheath which is forned at | east
partially from polyvinyl chl ot FEF8HHIryetInA eReratipngd geeliabil drgtofien t he
service life arfdi®ehfbR®e opera- 15 tional reliability, known electric
cables which are laid on or in ground containing termtes further have a
protective sheath Emt@hcsu&[g oungs the. insulation sheath or the jacket and
is made froma material whitl i 897eSi SPEMPARN FHSdAsPtoV @ rorxarnites,

for exanpl 8 a MePA¥FIE prétactinvelstieat bheadh . ThesunMBo 9642022816k scl oses a

cable with at Wasth oite £6HviHICEOF j r e ith strips coated
Poorsdctor kol Ul ey SELDS el o,

with mca and w an_ipsul ating polyner |ayer an
sheath made op&%%f ;?na?c??‘i |Ce°&ta?%wgi RYEFRE FRRMMCEar. whieht altioungr o 25
tecti on shapedt% idisygeaidn shehtlat Elpadei cotabbey ugat eUss ek tStgroBués

.applied to enswukit-Reré) eXiedi bhide-0br-L hepgabl _erhaengakger pro(l)ltSle:Ec)% \Pleft ﬁﬁﬂ% gﬁte(j

rodents apd tegyd .. L their enpodi ment designed tor the abo
use, 30 such el e%???cc%aelseg‘gﬁad%dt SR Y 25e Yihigh peedirdd 66-t he

gether by a sheath which is formed at least partially from
polyvinylchloride or polyethylene.

In order to lengthen the service life and enhance opera-
15 tional reliability, known electric cables which are laid on or
in ground containing termites further have a protective sheath
which surrounds the insulation sheath or the jacket and is made
from a material which is resistant 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 miéa and with
an insulating polymer layer and that is embedded in a sheath
made of polymer filled with ihorganic material. A metallic pro-
25 tection shaped as a metallic sheath made of corrugated steel
s strip is 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 produbtion 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



addi tional protective sheath the production of the cable
cOanicatedpand relatively expenste In addition, the é‘ Fﬂ&ﬁa%a%FEs
provided with a netallic 35 protective sheath, and al so the t hree-core
cables forned from 12 Septenber 2005 3 these have a relatively |arge
cross-section and are conpara- tively heavy, as a result of which there are
di sadvantages in storage, transportation and |aying of the cables. Thus,
for ex- anple, for the purposes of storagé and transportation cable 5
sections of electric cables or three-core cables are wound onto rollers,

wherein it being. gg ssaryrd r|n winding of the ca- bles onto the rollers
to observe a drum di anet &r “% |1§ TIPS S5ACEF 1A & Eabte camedErer, and

wherei n the spdd&edvaidasyl eas cmraheltr offl enids thet¢ s theapenthsss e

maxi mum wei ght s(taus@e,lQr&HsM}ftﬁ‘éQHﬁ %@Jdeléfﬁ{gr ' %th?é‘ %1&99 %h%@gtPorPf the
cabl e secti on. aﬁﬁléhe oth hand t%/ i cal | ame-r et ar ant resin conp
tions used for e i n&ul a éﬂ‘lrgﬁﬁe i Shewds BPde‘?’?@FPPEt‘eroésca%#ﬁj cabl es

have been Rer eE8Fbienkwbunalenidipr othieedobythriexi-ogrel Tabhés xRy whindXinde as a

flame retardantowiéfs,awhekymi Ryl b&lngOneéé&%r&eéﬁﬂngcm%%gH gge fiihher or
ny

chl or osul f onat gg golr%etl,g | en«i r ubber by m xi ng anti trioxide, a
chlorine flame Tetar A°HF i ﬁgs?’fvfrré‘ FEIm FFaRE t oF t“'?‘i‘lﬁhpb? yet hyl ene,

et hyl ene-vi nyl f‘a’é:“eﬁla{neoéo@tﬁ yrele cliane byt cprepr opednethebipace 20i3i2pL6
t hese conposi tblﬁ)l"&eCQBlEéln dBakOreENS HRe t&%&spﬁﬁ% b€ Shdls w%& t cause

flame-retgydants, . duce at, hight eratures toxi c such as a
hydr ogen hal i d&' gas (’ﬁﬁ}g‘? glﬁeﬁe%trﬁl&tllg‘é “ba Hnetegeh ﬁr%ﬁﬁagée qesfiand a
hal ogen gas (chlorine gas) in 25 a | arge amount i nvol Vi ng a serious problem
i nwsafety. Thus, on the other hand typical flame-retardant resin composi-
tions used for the insulation and the sheath of electric wires
and cables have been heretofore known and produced by mixing
15 antimony trioxide as a flame retardant with a polyvinyl chlo-
ride resin, chloroprene rubber or chlorosulfonated polyethylene
rubber, or by mixing antimony trioxide, a chlorine flame
retardant or a bromine flame retardant with a polyethylene,
ethylene-vinyl acetate copolymer or ethylenepropylene rubber.
20
Since these compositions contain halogens in their base
resins or flame-retardants, they produce at high temperatures
toxic gases such.as a hydrogen halide gas (hydrogea chloride
gas, hydrogen bromide gas) and a halogen gas (chlorine gas} in
25 a large amount involving a serious problem in safety. Thus,
) ' products using these compositions are not appropriate to use in
a place where safety is highly required, for example, under-
ground railway, building, ship, nuclear power plant and local
area networks. Furthermore, there 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-

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



products using these conpositions are not appropriate ta. | ace
where safety is highly required, for exanple, under- grgll%;%e%rt%rﬁll)%%pﬁg
buil'di ng, ship, nuclear power plant and |local area networks. Furthernore,
there is a disadvantage in that the 30 hal ogen gases and hydrogen hali de
gases corrode the adjacent conductor and the like. In order to inprove the
conventional flanme-retardant resin conpositions in thermal resistance in
addition to flame retar 35 dancy, cross-l#nking is nmade on their base
resins, for exanple, 12 Septenber 2005 4 pol yet hyl ene and et hyl enepropyl ene
rubber. Chemc [ -1 nk- nd el ectron beam crosslinking are
frequently use?%l gﬁgﬁs@ﬁ © ??deg?ﬁ%]ﬁeﬂepfcﬁpﬁﬁé‘ec KeRh Sl Chevisal] PRR? eyt inke
conposi tion is ¥HWaped rdgcerPrbpesn eawsstinkimydere af higgbnilgnpeeat f5:e sand

pres- 5-sure, andaheaee an Stﬂ@%l@émi]@:%?}sé%s%'—ﬁ?ﬁkﬁgag?ler@&ngx%%ggg% and

heating applia _ needed, On the ot her hanpd, ectr
crossl i nki ng rglggi?rg%e%é:ﬁggtfyecsﬁ%ﬁ FEETAIRT & WPt hranperatasg apd RResat us.
Ei t her cross-| iSHKEngYeheitdes sradiel bregeirerossidtiank-rddegteqlé pient whi ch

largel y rai sesheqtimTephl Lasks A1 ABEAMSL. BY PROGRIEPSHand! NUS.LOCLERZLAY the
producti on COSErQ@sfiﬁ‘Eiﬁo'}'%oﬁi ool | on.tht h respect to thé conventi onar _
cable, there arises an- other ser PBuS P oBPeRTI™ That iRhehalber ianderp-
structural menBeFatups Bitheeceeist-éinbinw seghivss madieeoflapot yetdyd-aask-and

cross-linked poyyeiubyhanewvaiceh 8%PSPH AaQskl plBn@ Jolst €and h‘%n@ggom
he cable where they are

mol - ten gnd f a drip to the surface of e .
gasifiedin a {ZI% tég%p'ertgﬁﬁrlencéf?ﬁ%% & BHYSieni w@sél 9T it GemPPee; so
that the cabl e¥irns and makes the fire larger. 20

With respect to the conventional cable, there arises an-
other serious problem in that when the inner structural members
15 of the cable core such as made of poiyethyiene and cross-linked
polyethylene are exposed to flames in a fire, they become mol-
ten and flow as a drip to the surface of the cable where they
are gasified in a high temperature atmosphere and immediately
catch fire, so that the cable burns and makes the.fire larger.

20
Further, cables having the insulation and sheath materials
free of any halogen are inferior in flame retardancy to cables
having those components. For improving t-he cables having a
halogen-free insulation in flame retardancy a great amount of a
25 metallic hydrate, as for example aluminium trihydrate (ATH)

S

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 polyolefin copolymer, and an outer
protective layer comprising a polyamide, a thermoplastic, halo-
ggn—free polyester elastomer or a haiogen—free, aromatic poly-

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



Further, cables having the insulation and sheath materi aJ@S é}t&.%Seszoo%”y
hal ogen are inferior in flanme retardancy to cables having Fhese

conponents. For inproving the cables having a hal ogen-free insulation in
flame retardancy a great anmount of a 25 netallic hydrate, as for exanple
alumniumtrihydrate (ATH) and/or magnesi um hydroxide, is blended in them
but this de- grades the physical and electrical properties of the cable. To
overcone this di sadvantage, electrical cables having a two- |ayer conductor
i nsul ati on have been devel oped. Thus, Swi ss 30 Patent 664 230 di scl oses an
i nsul at ed cond%at Qr whi ch has a hal ogen-free inner insulation |ayer

conpri sing flanB-rétar'dafPt "Hal 69ERPLe Widhory pAREEpOMY B aftien re-

copol ymer, and % totikalr thprotedbyves lodyelie cORPEdtDrNgn a11RCE YA Qo taad-

“thernopl astic, Hakoto geR- £k (o] r.pr_a hal ogen-free,
386 sk cihets SaRhO oLy 019 BRI

aromatic poly %a-teltlhcgr ; %%ll,s,known t hat :
insul ation 12 Septenber 2905 818y threhyolvRased e et Rbtkaniiceh one
anot her, wPth tS&epgth.s¥predveat thve condudtayeissbtidhies ENELStlckpssdat i on
do not ad- her @abfeHNA sAISRER n 08, ALNBL £ 1O not her only, poarly, so
that undesired i 'tséggjr:e t herlgbgl' osed]ttogg?ﬁzgarr%%%élﬁfc fg%%s? ré%gat h.

t

i mp
Mor eover, the Eonduc YHEM GE¢Rmdeteathe thee@rpi ariliedabh dwodbsetosed in

Swi ss -Pat ent 664<23@ndepenvizntpoDdueednitthea tSithgl feteXlliystausitep, | nstead,
they are appl i gEidi VeI iy 9RCSTHsShEPs) INIEREN fipne.another to the -
metal lic gpndugtor, - which results in Stj%stant ?ggé%l?%ggvﬁe HJeEWPtH regard
to eco- 10 nom cal pr% O 1t is the obj ect of the present invention,

starting from the insulated conductor disclosed in W95/20227, to propose
a fable which onrthes ahe Bt 8:r O/ $L8lnd 9nf@d8aLS ANyt Elon
the insulated conductor disclosed in W095/20227, to propbse a
cable which on the one hand is resistant to rodents and/or ter-
15  mites and on the other hand compared with well known halogen-
ated materials is highly flame retardant, less corrosive and
generates relatively little smoke as well less toxic gases when
burned.

20 This object is achieved according to the invention by a ca-
ble having the features of claim 1, i.e. having a core-insula-
tion 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 halegen-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.



.15 mtes and on the other hand conpared with wel | known %%ﬁgrﬂ raztO%g
2 era?%s

materials is highly flame retardant, |ess corrosive and @

relatively little snoke as well |ess toxic gases when burned. 20 This
object is achieved according to the invention by a ca- ble having the
features of claim1, i.e. having a core-insula- tion which generates |ess

toxi c gases when burned and which is a.coextrudate and consists of an
inner and outer |ayer. The in- ner |ayer eonsists of a hal ogen-free,

fl ame-retardant polynmer 25 or polynmer blend and the outer layer is forned
at | east par- tial ch froma very tough plastic-coating. The cable according
to the invention i 2OFGHEBRIUS ﬁE)gOdWﬁﬁﬁ,Ofaﬁhm%ﬂandcwnsﬁ@gsto Thiesiwreans
that the outer veayion afre3@videatCorar itRs Weplehadnideas;fot conprise any

chem cal active agents, as for exanple insecticides, for the function of
pro- tecting the-cable fromtermtes and/or rodents and that said |ayer is
essential |y a nechdtf EaFiirtat 685t Gif &he alode-ipsBepiember. e2005 16ast of

‘Advant ageols ethodiment safr tWheck alohgr BLG0RGh Nt IGet e d Pbl%?er}t-ingge—ar €
he

evident fromthe, depg i .The-toxicity .test of . )
core-insul ation, i’ %sﬂgk?@}pggggr%d 5 ?Gncé)r:‘gﬁrﬁ%er Wlége?hma(‘fﬁl COPEeRY
non- hal ogenat ed-PsiayAetestatie- rfBi-718 asndder petthothedstiandacd aradanserwi.t h t he

Navel Engi neer2hg 54Standandufng the. tdHESi ¥} B andheratid Bathie sgh-apglard Test
N.F.C  20- 454b,jrqlringpasuri ng the toxicity of generated gases during
burning. 10 According to the invention the average toxicity in units per
100 g of e core-insulation is considerabl y bel ow t he

According to the invention the average toxicity in units

per 100 g of the core-insulation is considerably below the

‘allowable toxicity mazimum of 5 units per 100 g.

i5 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 accerding 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 '



E

-al lowabl e toxicity maxi mumof 5 units per 100 g. 15 In
enbodi ment the cable is a electric cable. Said electri cﬁcgz;%ﬁ%rﬁhéar?agscore

which conprises a plurality of current conductors stranded with one

anot her and enbedded in the cylindrical insulation according to the
invention. .20 In an other preferred enbodi nent the electric cable is a
three-core cable, in which three electric cables are stranded wth one
anot her. These cables are for exanple congtructed es- sentially in the sane
way as the electric 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 cy- [PAEEPLEICT Abal Hricen iebniléilnghef Tl ispmesd and out er

| ayers accordisnwngOgetdeeatrmerIbwﬁuppir@th&ﬂer@@@ﬁ%mehb@ dREE | AY¥RY y

71 anepr oof ?an%gl;,«?ég&g L XL o T s PRI 2501 G Gh b, Mnaoas ¢ he
pol yner conpo ﬁtge%ét?%ereéﬁﬁé‘fe]lya}éttles sgoberas mmgmemsastxrc @@ats ng

and conprises fbengxanpie mirtheastthRacihBd Ihisa-HO LY eSO 6RE5 c)ﬁngi%?such
as a hi gh densiyrpolgyet DR 1 2005 7 The cabl e of
fil He éﬁ%ﬁ%@g éﬁé EE 6 g gsﬁ%ﬁéggzﬁth§§aﬁ (Qﬁiterla

the invention fulfils the ane spread an
suppression) requirenments of the industry standards while exhibiting |ow

corrosion and toxifgi tyectiieatazathkeeogengy ayes arc%b.@&i %eg:}b g!éét i eAPDKE as

wel | |ess toxigpase rédde@ﬂ” P?ng F‘*theh&? ol E@cgbggﬁuéatlg’g 6387 sand

perfor nmanges V\:hl ch al so or exa
$S299 criteri & - AAPRI G Pﬁ’c’é?a’@aBPfecQﬁXttrﬁélwfyﬁe acstoradideg tapdelrewirsent i on

can-be produced &sriotdrowstifhert WomCaIguet Oy bASMELi180a1 aYi8%S, for
) which purpose two starting materials intended for the formation
of the inner and outer layers and comprising polymers belonging
to the above-mentioned classes of compounds are provided. 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 fléme—
retardapt 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-



10 are .applied by means of coextrusion to a stranded cop@% LhBer 2008 turn
consisting of a multiplicity of individual wres, for purpose tiro

starting materials intended for the formation of the |nner and outer

| ayers and conprising polyners belonging to the above-nentioned classes of
conmpounds are provided. Dur 15 ing or after the extrusion, at |east the
inner layer of the conductor insulation can be further crossllnked by the
action of high-energy electron beans. Th& overall property profile of the
conductor insulation 20 according to the invention is fulfilled by a

di vi si on of fuqﬁ tions between the two |ayers. The outer |ayer perforns the
function of protectifig FREPBEE 9 e oridiret and fthgm tevrsases thame-r odent s.
The inner | ayerchpai¢adr pbragiopartsictlaace tde theneondub08r ans%'i%lz'iéx{‘g fhe

flame-retar dantmaﬂ@bstéﬂeh@|a%%§h&§'be%89r?r r%5t&o 33 ol L4 rc‘il(tgnduCt !

i nsul ati on. g} [Q gTr Iay(?{1 contai ns no fl anspt oot hg § L theETane-

retardant propérty of ‘the” SPaPe%ﬁaué%fHﬂmngﬁlfampbnon@ groupyilggaely t he

inner laye?. AEB®Briivegby cant additinpall amne maxédividh fHY khe.y9l Wi ratio or

the thickness palyr@robs the & MRe.l ne anot In a further _
Q$§E§ aﬁ&}og Eh% a% {%as Oﬁﬁdc%ﬂﬁ%ﬁndl%Qers

enbodi nent of %he |nve tion, the polyners of FFiher
are chosen so lﬁat tFh al¥§rcoex 35 truded state appl ied to the conductor,

~ they adhere to one an 12 Septenber 2005 8 other or are bonded to one
anot her and thus |Iﬁc5@%%ge{.h§,ﬂgg | ahrasion resistance of t he
lmg&ﬁe% fggh i e‘ﬁveg et ARSI aSer s

conduct ory j nsul,at i, on. i ncrease esi on
further, & cony paPih Ialnge?u%’r" LRYPET FiresChesfil nge dhatuhbe imhalf gheups

bet ween the li@pelstiorans addi,Bi.onas Ineshet mixedcwbid whhenats 11€ast c9RS -
 M) : sive and which fulfils the EN 50267-2-3 criterion.
Suitable polymers for the formation of the inner layer in
15 the context of the invention are the foellowing:

- 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-



pol yner. of the inner |ayer and/or the at | east one conp ut er
llayer. [In an other enbodi ment of the invention, the corrpo%lﬁed)g ?él}%g

i nner- and out er | ayers are chosen, so that the pH of the insulation is >
4,3. The result is a cable which is less corro- sive and which fulfils the
EN 50267-2-3 criterion. Suitable polyners for the formati on of the inner

| ayer in 15 the context-of the invention are the follow ng: polyethyl ene
copol yners, such as, for exanple, ethylene- vinyl acetate (EVA),

et hyl ene-nmet hyl acryl ate (EI\/A), et hyl ene-butyl acrylate (ERA),

et hyl ene- et hyl acr)fl ate (EEA), ethylene-propyl ene rubber (EPR), ethylene
20 propyl ene- di RS EPOGE L HolSEEh 1A e et hevpopde y e nswe ydsoxfar ogxanpl e,
very | ow densitagnpeiymethiydtetieie( VAP Eha hps @ﬁoé’nﬂiﬁ"&%' Sd’dﬁfwéso ﬁ%& %/ cns;

| hyd o ,
EEDI?/: graBEy ;Iné&t(lM?ﬁ) tt@';net acr%?as?g’%%?j\})&)zef:%‘r ﬁorlofﬁﬁ?‘sngoé@éﬂs’%ﬁi‘tEVA EMA,

cid
EBA, EEA, EPR Cﬁ%ﬁ%} Y<ipg. agmié s sing coRBL inst egémtis.serving for the formation
of the 30 Pnner |ayer-has, as an essenti al conponent one of the above-

menti oned pol ynmer sy a rrhggm ongisting of at ast _two polyners of '
this type. In addi t?%lrll Yot Higt egsf tohr?ema%ﬁ’rlﬁér %O’f H&enafRey aHaYS%f 35 the
i nner | ayer COWB}’lI%%geFé‘F?j%aén%‘i’Ht%’sbf hal ogen-free flame 12 Septenber 2005

9 proofing agents, 39uébs awy, wekbghtexanpd@mea! pEdal UM hydroxi de or  nmagnesi um
hydroxide, and smalgoefo@MRUNL Al oRAH Ji¥88n r3UENLEE (arn)
10 0-10% by weight of additives

wj The outer Yayer 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:
- Vvery tough polyester elastomers, such as polyether-
polyesters, for exampie Hytrel (Du Pont);
-~ very tough pblyethylenes 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)
3 Lupolen 6021D HDPE 0,960 - 0.2
. Lupclen 6031M HDPE 0.964 - 8.0
NCPE 1101 HDPE 0.965 - 7.5
Vestolen A6013 HDPE 0.959 - 2.0
Vesolen A6012 HDPE 0.958 ~ 0.9
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



antioxidants, hydrolysis stabilizers, processing assi stag ki ng
agents and coupling agents. 5 A guide fornulation for tﬁg%%%tgﬁpgﬁsﬂdg? t he
i nner -layer may be defined as follows: 30-40% by wei ght of pol ynmer bl end
40- 70% by wei ght of al um ni um hydroxi de (ATH) 10 0-10% by wei ght of
additives The outer | ayer cansists of a very tough plastic coating. The
foll owi ng have proved to be materials particularly suitable for the
formati on of the outer layer in the conteX? of the in- 15 vention: - very
t ough pol yester el astoners, such as pol yether polyesters, for exanple
Hytrel (Du Pontduter 1N€&y ol yet hyl enes .as for exanple high density
pol yet hyl enes ( eI(D:FéE%i; g%]d Cfoggg%gegép%iefﬁeﬁgs%nﬁt aisl)o‘f?ﬁ?ﬁpeﬁﬁzeﬁdﬁ’%lfmer se-

pdl yet hyl ene. Exanpleb 8t OBBPE 4PE5¢ Heof 8F9uRgi-nghe HDREDENS ey eMH1 for
(190/ 2. 16) LupdifenoBbex DHPRE 1thy)66wer2alspdeen HOIINVEDRE Q. 964+ 8,3 NCPE

1101HDPE 0. 965pol yRe M2 Siakefe AGQIIHRRE O - 2.0 Vesol en A6012HDPE 0. 958- -
0.9 25 Is the outer |layer nmade from Sgley%]?% Séne, | atter has density which

is at least 0,9 g/cnB, for exanple at least 0,92 g/cnB and preferably at

| east 0,93 g/cnB. EurThersoest ithg omieer Layerservimg babudite fRLMLI;ap of the
12 Septenber 2@08ording to the invention may also comprise relatively small
amounts of additives, such as antioxidants, hydrolysis stabi-

lizers, processing assistants and crosslinking agents.
10
According to the invention, the at least one polymer of the
a‘jﬁ inner and/or outer layer can pe radiation-crosslinked, for
example by using a dose of 10-25 Mrad.

15 It should be pointed out 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



10 outer |ayer conprises, as an essential conponent, a p@%éﬁémﬁé’r'zdo?ﬁt ed
fromone of these two groups. The starting material for the outer layer
may however also be a mixture of at |least two polyners selected fromthese
groups. 5 Furthernore, the outer |layer of the conductor insulation
according to the invention may al so cbhprise relatively small amounts of
addi tives, such as antioxidants, hydrolysis stabi- |izers, processing
assistants and crosslinking agents. 10 According to the invention, the at

| east one polyner of the inner and/or outer |ayer can be

radi ati on-crosslinked, for exanple by using a dose of 10-25 Mad. 15 It
shoul d be pointed out here that t h& -mentioned for- nulations for the
conductor insulation according to the inven- tion represent only a

sel ection of several possible enbodinents and can be nodified in various
respectt i n A HamMedaigEient gablq srMPTsing: wire sorexpimendrdbeamissuiaioslayar, CLAI VS A
fIane-retardﬂgmmggmbﬁk@@naﬁhﬁgn@;a Wi re core surrounded by an insulation

| ayer, the insulation |ayer conprising: an inner |ayer surrounding the

core, the inner PRIABET ByeRMTOERABG K coibe inser lapen fommed df@halegsndieaat | east
one pol yol ef)élﬂnéﬂébrﬁprfstrg@ I8 d %\?ygs;!&?rﬂénd 4 RSk hy Fing Iﬁgg'ﬁf hB@aReNt

conprising al um ni um hydr oxi de an magnesi um an outer |ayer

sur r oundi ngPTRENG AGREY CORPING FHSiHB hydroxige Andlier Bisgnesium duidiskider esi st ant
plastic naterial an addr layer surrounding the inner layer formed of a termite and/or rodent

resistant plastic material; and

a compatibilizer _provided in at least one of the inner or outer layers for
increasing adhesive strength, wherein the inner and/or outer layers have a toxicity
index less than five units per one hundred grams.

2. A cable according to claim 1, wherein an active agent capable of protecting the cable
from termites and/or rodents, is absent from the outer layer.

3. A cable according to claim 1, wherein an insecticide is absent from the outer layer.

4. A cable according to any one of the preceding claims, wherein the wire core is
capable of conducting current.

5. A cable according to any one of the preceding claims, wherein the inner and outer
layers are coextruded.

6. A cable according to any one of the preceding claims, wherein the plastic material
of the outer layer is a polymer.

7. A cable according to claim 6, wherein the outer layer comprises polyester elastomer.

8. A cable according to claim 6 or claim 7, wherein the outer iayer comprises
polyethylene.

9. A cable according to claim 8, wherein the density of the polyethylene is at least 0.9

glem’.



a conpatibilizer provided in at |east one of ‘the inner éﬂtﬁﬁb&a}_ﬁbﬁﬁs for
i ncreasi ng adhesi ve strength, wherein the inner and/or out er Tayers have a

toxicity index less than five units per one hundred granms. 2_ A cable

-according to claim1, wherein an active agent capable of protecting the

cable fromtermtes and/or rodents, i3z absent fromthe oquter layer. 3. A
cabl e according to claim1l, wherein an insecticide is absent fromthe outer
| ayer. 4. A cable according to any one of the preceding clains, wherein the
wre core is capable of conducting current. 5. A cable according to any
one of e p L i ES are

cooxt rutad, a0 eBRrEh g BaintE SR e gl AT SHRL g0z BT S, T
wherein the plastic material of the outer layer is a polyner 7 A cabl e

nggi glrrgg t?%%ﬁﬁd'é\t@cor mg’h@'oe(}%if' enb(gy&{]y@?%%tge%gmﬁg?ﬁ I'n the out er

| ayer conprlses pol yet hyl ene. 9. ~Af cable according to claim8, wherein
the densj t 12 10. A
cabl e accor ({]ECCBEJINQ%B%% l/\/\,ﬁ&ﬁeﬁi’:ﬁ' Gltsaﬁ nge[r% Ijé%lr‘?ggtpotneéarqR ﬁf %gﬁﬁﬁ

g/cnB. 11. mlwmﬁeft’ae@utenllavgrnothellmmrﬂe&prame:rressqllrﬂmé pol yet hyl ene |s at

| east 0.93 g/cnB. 12. A cable according to any one of clains 6 to 11,
wherein at | east one or nore of the polynmers of the outer |ayer or the

i nner |13yer Augablecserdlingitokesiof thepregedingdiaimacarein iy phbobthe insfulatibe pr ecedi ng
cl ai s, WhemﬁkPmHﬂ&mﬂhhﬁﬁjﬁhe insulation layer is nore than 4. 3.





