DESCRI PTI ON ELONGATED PRODUCTS COVPRI SI NG A POLYMER ( OR COPOLYMER)

4 ENE The present invention relates to elongated pre 595 as
‘cal cables or tubes, made from a pol yneric nateriaﬁzggggﬂa%gsu?h

) nked by grafted-on;unsaturated 5 vinyl silane conpounds under the
bon of noisture, or nmade fromlayers containing such material. After the
stisi on of , for exanple, a lead insu- |ation-made of grafted insulating
brtal, the lead is subjected to the influence of noisture for the

Bose of 10 crosslinking the insulabhgaRlﬁqioﬁxanple by i ntroducing the
respective length of |ead, coiled onto~drums-or reels, into a
tenpierature-control l ed sauna:. The length of time for which the length of

i i s present | BLONGATEDNRROPUCTS NCOMPRESING A PODYMERE(OR! tordiveeps of
[linsul ation. 15 By suitable t&ﬁﬁﬁiF“‘ control and specifrc arr _
lace- nent, the crosslinking t+#wes~eaf—b2 considerably reduced (Cernan
Publi shed Specification 3,003,155 and Geriman Pub- |ished Specification
3,003, 156). The crosslinking can al'so be carried.ouf in a hot water bath,
but this. |eads 20 to heavy contam nation of the |ead surface when conven-
tional iron druns are ubkel.prrembrinvenpticnerofatensto elomgated pgostil |
means an addi ti@nads COPLA Cad I e c B0 dall ECIBE €81 8y Aible &) SRadEIpK Gl NG ti e,
External coverings, for exanple the sheaths of 25 efectrfcal cables or tube
bundM cabl es whblbmerie materialf wrichxisneresslinked bypgeafivedion wmgaduratgdof t he
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protective plpegﬁ b %%%T%:%%ﬂ ?1?&P%ni)-q|%% S\ essentially have the
task of protecting the Sheet htipr cexduct idm cof exter nexamechana cbéad insu-
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cabl es,

subjected to the influence of moisture for the purpose of
10 crosslinking the insulation, for example by introducing
the respective length of Lead, coiled onto drums or reetls,
into a temperature-controlled sauna. The (ength of time
for which the length of lead is present in the sauna de-
pends essentially on the wall thickness of the insulation.
1S By suitable temperature control and specific air replace-
ment, the crosslinking times can be considerably reduced
(German Published Specification 3,003,155 and German Pub-
Lished Specification 3,003,156). The crosslinking can
also be carried out in'a hot water bath, but this leads
20 to heavy contamination of the lead surface when conven-
tional iron drums are used. The working stage of cross-
Linking thus still means an additional complication, both
technically and also regarding time. _
External coverings, for example the sheaths of
etectrical cables or tube bundle cables which are used, for

in the chemical industry, or the external
ive bipes) of media-carrying pipe-Lines,
the task of protecting the sheath pro-
pfnal mechanical influences. The same is




-2- but also for the individual pipes which are assenbled to- gether in
such systens and which lie parallel next to one another or are arranged in
a bupdl e, which are used, for exanple, for accomvbdati on of conmunications
cabl €s hav- 5 ing optical fibres which are laig in the ground. As a rule,
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covering is nore inportant. However hce' the resr s?anu
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Thi s poses parti cusieeacieseatise ec thical gbébles or tube bundle cables be
prepared from a polyethylene which can be wetted by the
action of moisture after grafting on of silane compounds.

~ However, in sheaths or coverings prepared by this
20 known process, which can be used in the same manner for
hard and soft polyethylene, the tear propagation strength,
for example, is not always adequate, apart from the tech-
niques, such as cascade arrangements or so-called two-
stage processes (German Published Specification 1,794,028),
&3 25 which are relatively complicated and which are necessary
' for carrying out the moisture crosslinking. Limitations
in the stering properties, for example, can arise in the
case of the so-called single-stage process (German
Publ ished Specification 3,035,709).

30 So-called facade cables, which serve for current

supply and comprise essentially the electrical conductor

3! and an insulating sleeve, are also already known. This

Lleeve simultaneously also takes on the mechanical func-

‘z%}” ~of a protective sheath in addition to the electrical

';t1on.' This poses particular demands on the Light

1gnﬂcwﬁw5"§$s and weathering resistance, above all, and also
% : -;mecbanical resistance, par;icularly to thermatl

Yhing and wear, and low temperature stability. 1In




liad- weat hering resi stance, above all, and al so on the nechani cal
hce, particularly to thermal crushing and wear, and | ow tenperature -
In order to fulfil these reqqu%nQnts, hi gh density (0.94-
-3- Be96,9g/[err]) golyole i'ns which can be crosslinked by the action of
a
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‘nection, the ext Qahebasw Chﬂhh}% LCAner 'mgqftmehaqa@rﬁrﬁﬁwddﬂedwm dlhple,

cabl e clanp I S resistant he "4ction of _hotch |ng al so pl ays . an, lnportant
role. 20 10 °fPF§§tF6VﬁFﬂ@§ cPdr omsdisd omditapda d ha abisctigny if

everyﬂhere in teebaebegylbma&ddht bdn the @nddfa tﬂﬁp|oaﬂﬂr63,ntg¢fmedr€¢rﬁ40ugh
pi pes®™ have, furt erngre

saqne astic e
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such as for heatlggﬁ FQ%%%%O LRI AR AR T & ’tﬁ§ﬂcl ?ﬁ%gvﬁg ed

for general wat ef I'f °h& medhanical stren h'i's in
the plpes uséd f be Ru@ﬁ&tmﬂamngWtth@héamDNEYi§h@ﬂ§¥ng envwronmental in-

~fluences caused by atmospheric condmtxons._ In this con-
nection, the extent to which the covering of the cable

retained in the cable clamp is resistant to the action
6f notching also plays an important role.
20 | Plastic pipes, for media'transport, which are
used everywhere in technology in addition to or as a
replacement for metal pipes, have, furthermore, been
"known for some time. These plastic pipes, for example
made from HDPE (high density polyethylene) or also from
25 LDPE (low density polyethylene), can be used for the trans-
port of warm water, such as for heating purposes in the
flooring sector, but can also be used for general water
supply. 1If the mechanical strength is more important in
the pipes used for media transport, the HDPE is prefer-
30 red, but if higher flexibility is required, for example to
~simplify the laying of the pipes, then LDPE will be the

first choice.
Whichever material.is employed for the production
of pipes or also tubes, the demand for an adequate resist-



30 red but if higher flexibility is required, for exanple to sinplify the %
Iaylng of the pipes, then LDPE will be the first choice. Wichever material °
i s .enmpl oyed for the production of pipes or also tubes, the demand for an
adéquate resist- ance to stress cracking, for exanple, cannot always be
ful- filled to an adequate extent. The invention therefore has the object
of inprov- ing the quality of el ongated products, such as electrical cables
or lines, external sheaths or insulations, _cgbl_e- -4- protecting pipes
or nedi a-carrying pipes, nmanufactured frommaterials which can be

crossl i nked u5|ngfﬂ$ﬁ§ﬂumé PARE Ss Ofu ImeskiansSnys yoin os ipripleisf,y magutflas tured

production, i.e. f(i‘fonmiliﬁ'trlg'1atlan'th¢|CQ'3?|mb‘éalcro§sl1nke-5h'u§19|l§1 Solisture
achi eved accordln the invention in t he onprises a |iHfear

t hat
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bl ended with oneoqr.ﬁnﬁagohheiopel;ﬁamahakaqqpolyners) filler material is

al so. i ncluded. The choice of this specific material, which can 10 be
crosslinked by noi st te?c%r?ﬂ‘ge‘f%"r- nthe ieMeationy ipfthaty the

products or al so ﬁwﬁsegta uwpamrs@xcabﬁaynﬁ)aaﬂ@uﬁi&ﬂr type
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20~ hi gh den5|tycp@hyahhybenehywptbdmhaseowfahwghwpfbnancbedthmghvpre§$ume
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materi al, enpl oy cording to uced vari
processes etc., leads to a s1gntf1cant 1nprovement 1n qual1ty, also,
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for example, to an increase in tear propagation strength

15 and also to a significantly greater expansion and thermosta-
bil{ty uhen_compared to soft polyethylene. Linear polyethy-
lene, at least insofar as it is in the nature of linear low density

polyethylene (LLDPE), canbines the characteristic
properties of linear low-pressure polyethylene (HDPE -

20 high density polyethylene) with those of highly-branched
high-pressure polyethylene (LDPE - Low density polyethy-
tene). The structure of the material, employed according

U : to the invention, which is produced by various processes
at relatively low pressures, contains, as does HDPE, only

25 very short-chained branches. The main polymer chain is
thus, as for HDPE, the deter-mining factor for some sig-
nificant properties of the macromolecule. Thus, the melt-
ing ranges of LLOPE at 120 - 125°C are close to those of
HDPE. The number of branches is significantly greater, in

30 contrast to HDPE and, thus, again similar to LDPE. This
means that the density'and-crystallinity are significantly

« The designation LLOPE summarizes two properties,
Y l1near molecular structure and low density, which




atively | ow pressures, contains, as does HDPE, only 25 very

‘chai ned branches. The main polyner chainis thus, as for HDPE, the
nfning factor for sone sig- nificant properties of the nmacronol ecul e.
¥ the nelt- ing ranges of LLDPE at 120 - Jerr] are close td those of

{ The nunber of branches is significantly greater, in 30 contrast to
_and thus, again sinmlar to LDPE. This neans that the density and

I ropertl es, nanely linear ol ecul ar st ructure and | ow densi ty, which
tradjitionally appear cdhtodutts aragnufadtured rqmwlsundr & ara fpot iaie rdom-
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manu factured from’su material com. e 'derrands which are
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and juse is usual | YofTBEIEL 1 19, LI Gase fg ﬁé\?aﬁfs‘%ﬂidé NeNtiH cfife b5 to 40
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pol ymer (s) (or copdlsmFYEgNt iy nUs%fr?a'ysf"cﬂ W aRnte By wedehd
Iarger amount s of @@rdordxy asdterimproducts according to the invention,
than is t he case convent.i onal no This, al s makes it
possible to i ncreé%eerﬁ](zo RS ebsy s"fe’ré}ét thﬂ %&W q‘o‘rﬁa st abi | i ty and
al so the | ow t enpecepailypnet &bl ) |Etrlyplo§temg Wiseh may sfoxt resxampel enfbea nadec axt

pol y&¢hyl ene here qg% aty
armunts of filler, P&Ii sheatlL the p1 pe or eél?nsur}afﬂﬂl %ogcﬂm#g e,

be produced. |nt%n*§‘%p7é?‘é&fiﬂpnst‘§ﬁ'in’gsfrom ungrafteq base materi al .
Durl ng the manufacture of such




or simTar products according to the invention, |ower 10 anpbunts of si | anes

and peroxi des, which serve for cross- linking, than otherw se usual can be -

expect'ed, and the crosslinking process in thg presence of noisture pro-
ceeds faster after grafting of the silane c@hpounds onto the base
nnleculeirof l'i near polyethylene. If the atnmos- 15 pheric humdity is
adequat ely hi gh, thife c@s@ J datqpuestt Lenaim AmaRalorPet or atfei Tatl 2o emakes
avoi ded.  El ongatiqd pis@GidleS t3F CiticH s d Ot Hd1aud SV o d Pt £ride | heRef exerMé so
be produced nore econon1%ﬁéh¥f .The material selected according to the .

i nvention al so pdPfimiNs it e and absp | thi bRy (e tRe ol Wehsete Rt b it or
pLoducts whi ch arAQoWQO-uli\t:I'deIW,t ht heen uxml rdizpré'aﬂ?i%hﬁwﬂymm@hel&fhfw
t he noisture in the i eads, 1.0 crossl.i nking of the she ey te
| ayi ng. Pi pes,5 pitg'& isfor'l'é'st_h(frr t e’s"tpa:%edutc aEik‘_f r%?ns[%‘et?m?*e]-ﬂzga{% a{'ﬁ_é‘u"& ot

according to the fiillenrt, dhearsheditt, riue ghize or rlemtnsdlakidn) itor ex-
compar ed 0 the Kagws PIUEe pelidqulERd " N Ghe Gl YL 6 48§ o5

of underfloor heattng,” for hi s ‘means t'hat significantl | er
bendi ng radii cawngsaditsidopase arteamiathe Runing shemamif aciyrs Atireuch
areas, such as iRyt Ry 5QlGIRUIAAAL U b rEHE td tehé AR DIGh ) A dwerthe

pi pes .cl oser. Cl anps or specific enbedding systens are largely unnecessary,
meani g t hat 10he adeunt sc Af 15 l@asasiand Re Yfi)erse' LR -5 &f u€°’he‘f'é°§§)'b
conpared to known iffRRng) Rdfan forheruigd cuswdl can be e xifnec teld Andg et ioé '

' ved flexibility al ap- pli t o, pi t t d d
Lo b 1 nven ti GO kB aTachs S bl o ieatie (GRS 15hike 1T ™0

lines: can be |ai desdshdias terold farer, droaf ekegp £ the toiie vedntomsourdenon to
ther eby be. di Spertdiy B3t N0 Whesi 4 e  Cinear, BIVE b e CTO Cefilatnos s,
in the ground$S t phefrura tam igbitant By deumts ot h DR 9ipee of csatycated
. steam or water storage can even be avoided. Elongated
products according to the invention can therefore also
be produced more economically. The material selected
according to the invention also permits immediate cross-
20 Linking to be dispensed with for products uhich'arg pro-
vided with an appropriately constructed sheath, ana the
‘moisture in the soil Leads to crosslinking of the sheath
material after laying.
Pipes, pipelines or tubes produced from the mate-~
25 rial according to the invention are distinguished by
greéter flexibility compared to the known pipes, while
having high strength values. 1In the case of underfloor
heating, for example, this means that significantly smal-
Ller bending radii can be employed, and in the so-called
30 Llow temperature areas, such as in the neighbourhood of
windows, it is possible to Lay the pipes closer. ClLamps
or specific embedding systems are lLargely unnecessary,
meaning that the costs can be expected to be more advant-
_ ageous here too compared to kﬁoun HOPE pipes, for example.
35 The advantage of improved flexibility also ap-
| plies to pipe systems, constructed according to the inven-
tion, for the general supply of water; thus, these pipe-
Lines can be Laid without problems, for example in town
centres, even in trenches having small radii of curvature.
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anpli:ari ses that the si'l ane-crossl i nked pi pes do not shear off
durigg soil subsidence of any type, but in- sféad adj ust thenselves to the
| and IT wi t hout probl ens. Depending on the nmanufacturer, a wi de variety of

It)épe i nef;\lrI polc»a\h,\ﬁyltea'g atemamwr&rh an &|h|eYeByabbaM§peﬂrbU‘£V£’Tthl heubhen
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ethyl'ene as a bl enqmswpoaemaesstm aNeY s iillaneScRbSOL PARSE Dl € to Bifesdly a

ol ypropyl ene as a hard, mec alJy stabili opent for th
Eovgfl ngyor when, . "Pér s@ﬁaﬁpf’gp ‘f‘h’e '%/q S i Isi“i5 gf"fgg abte Vspermﬁ’é’t in-

inportant, to add ateedt adjupt oploedseliveal tet hybenenmbp:ylehﬂwulbtt&rottlentshe
basq material . The use of \@g#ﬁﬁnd %ﬁ;"ﬁ% }E&Q%RQL?M r, a‘?\g%’ﬁ: vatraﬂfwsof

manrer according to the in l'ers, suc
expddi ent |y added ﬁmpsecnfahle&ﬂﬁuﬂOHMQﬂhYﬂH@FrapPoﬁ@h@?bﬁ‘##ﬁttﬂ?qﬂhﬁh§Wed

covgring is 5 to 4Q%bveW§I gheé , 1mea‘,ermlyxétwtéaeaoafwyeV\Eimtcnaﬁ&c&m of
t he{crosslinking by noisture whj

{ sty jehis d qag ? }hﬁ Jbl neardf) veyethvleene
it is expedient topﬁéé fFPI@F% wh? 4 "Eve 'SPy FH§I9 Vot ooty #ﬂ? e
preparation of an d¢loobgatbe postivetpeaiendor ditng fort hike i spentdlorpundeses
si |l ape; sol ution andoflﬁ,emu,atemg poiyner n2g didntyBShard 68 goftlpogyld form

pu S'eru?'extedt'o”gtrgﬁa Pniéges aanﬁ%egﬁvamﬂma”t“%‘és' Snfiaiiey 1 8@ Bsibie to -

tegperatures which are at at |east not S|gn|f|cantly above room
tenperature. It i ®lays® eatrpterylens ast Paharde nonhambed bn ctabsllyigtings

added to the base rz%lan%hahtfwmémc\wey.h@gwm Ugenth%r'&iﬂ)l&a%h@f ore
the grafting of the si to achie

n er
honogeneous distri del"dﬁ ?‘T g E'Tﬁjlcaft%get Hﬁs”ﬂf&pé’?’%ﬁ'?%"fhe‘? g‘rdé’f t%d in
an extrusion procegx®rardnshapedrtior lod 2y leperat opyl erteichutbgr admesthe

ensures that produgts  Mahlked9gd, surface quality are

E The use of fillers is also possible in an advan-
tageous manner according to the invention. The fillers,
_suéh as chalk, are expediently added in such an amount
that their proportion in the finished covering is 5 to
40% by veight, preferably 10 to 20% by weight. Because
of the crosslinking by moisture which is demanded of the
Linear polyethylene, it is expedient to use fillers which

are sparingly hygroscopic. -
For the preparation of an elongated product ac-

cording to the invention, the silane solution and, if
appropriate, further additives, also in liquid form or
dissolved in the silane, are advantageousty added to the
-ourable, pulverulent to granular base material during
’least not significantly above room temperature. It
50 essential here that the condensation catalyst is

£9/ say before the grafting of the silane is carried

in order to achieve a2 homogeneous distribution. The
granulate thus prepared is then grafted in an extrusion
process and shaped in the same operation. Such a process
ensures that products with good surface quality are
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polyner material, in this form: which has been initially blended with a

fllher and granulated and al so subsequently wetted with the silane solution
o&fy has a relatively short shelf life, and hence is, in general,

[ ntemded for short-termconsunption. This can be a considerable limtation,

partigularly for the manufacturer and distri butor of such mixtures. For

this reason, it pesdpresd andpsegiress! iakios di hg2voided.ur theeveo, dbntept of
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distributed on t ase nmateri al er cdncentrates ar.é m xed .
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advamt,.ageous?d ﬁrhgﬁk FAOK3ee 1ﬂt/e9t1oﬁo 18r tSers Eéln%t/'o\‘e8t| ngRPs parts of .

base Tuteri a s as concentrat e$ can e I ncorporated at various
tipes. A parti cu‘?'a‘H%/' a‘cﬂfaﬁ?t"agédﬁg boske ppdded (Ko jthe | ﬁseoﬂt’?‘ﬁﬁafl o of the
i ndgntion, to adghd g C@&{eé,a@,%ge& 1€ mikiird! Gnast&batidpl e of
a 30.: carbon bl a z rd gl | etion
of the wetting oé;# fg&qojahste 1%&'[ eri aFIf@m Eﬁj {W%Eﬁf Ee%thﬁ F’éﬁe g?gﬁul ate,
but still in thePauhis ifiskiafy tppoéess mager 'sa'smrcﬁan Iled sdi Mglté thegeihane ng

process In 2150l go U eddil PrIRGESHroL¥@Eré | B8 Lth RN tAGRNRHRE tR¥ stL-
ane solution is only distributed on the base material.
The solid filler concentrates are mixed in after this
distribution and partial diffusion, these concentrates
being virtually incapable of binding any more silane

20 solution. Mixtures prepared according to this process
display unchanging extrudate qualities, even after

e A i s B i e v

¢

storage times of several months.

After the diffusion of the silane component, carbon blacks,

;o pigménts or other colorants,_étc., advantageously in a
S 25 dosage of 0.1 to 10 parts, relative to 100 parts of base

material, or chalks as concentrates can be incorporated
at various times. A particularly advantageous possibil-
ity is, in continuation of the invention, to add the
highly concentrated pourable mixture, for example of a

30 <carbon black batch, to the silanized base material after
completion of the wetting of the base material, such as
of a polyethylene granutate, but still in the same mixing
process. This so-called single stage mixing process in

ing process gives rise to a very economic Low-




costl.;;p'r:ocess cycle. The carbon bl ack which may be conpounded.wi th the.
Weeric.material irs preferably a sparingly hygroscopic carbon biack,-
h may be added in a proportion of (e.g.) 1.5 to 15% by weight,

' bly 2.5 to 10% by wei ght. Anot hergadvant ageous possibility is,
accgrdifg to a further concept of the invention, not to bring the
hi ghl y- concentrat ed pourabl e m xture t oget her vmth t he SI | ani zed base
material until in_the feed hop xtru consi derable
di ffusi on of the §PF§n%r%%‘?ﬁs cg’r?elﬁt hF‘S Pﬁegﬁas%ij?f&f e’frlleﬁ JP¥eP€a certain
storage tinme neansonpeunded wlpzkr ttinel QQIMEchcametarIzdadi;s sutedleznablyi al |y
free of silane reg Q?Eﬁﬁég‘yh tttfgtq;yco;p%oca%ehnexa& tmﬁrthw bee filler:

e m xer

congonent at the surtace or tR ze mat eri al ‘uding the -
si | ane. sol ution aRf9efimgh RN O Qft AEr Baddl t7 vER 1c53‘h Yhy\ﬁé\%‘ also -
be donnected di rept-éyer@blj‘tee I8 aeed®% bggweightuder. - Thi S means that the . -
base¢ pol yner is m xed i opriate,

further additives and %’g Su x];steéq({t}}e%l(;l‘ttlsﬁ\g ?Gg gg g?f?nﬁ[&gsthgecc%rg%ciggm ng
extfuder without Eatarfwrthen spnceryt oft kbe daventigpoue sttép birdngnghe

flihr cti Ont of econttah ﬁlﬁl@&t@éd&]{at?fd @o&&‘aﬂmétm&‘ﬁ)ﬂﬁf-é uw@i@?cwldhn?h&S tto
efinvention is n o he ation ¢ s
and}al so, if appr8b$?§f@eéﬁﬁstené'tat§§d 3%% th E }ro%’fe TR % %kg

pr o e§3|ng extruder, which.is constructed as a n1X|ng unlt or even t he -
l'iqtid conpon- ents are.netered directly into the feed systentof the 20
praggssi ng extruder. In contrast to the stated possibilitjies, however, a
prog¢edure can also be follomed accordlng to the |nven- S




11 o=y .
si.I'ani zed base naterlal in a separate subse- 25 quent second cold m xing
process. The use of these pro- cess stages in particular is mainly
depegndent on the avai- |able equi pnent of %ge m xt ure manuf acturer or
processor. |f the so-called single stage H cess-is prefer- red, by which
the highly-concentrated m xture is added 30 to the base material after
conplegion of elxite wdeirt.i ng hehaom s iderab te hisf fuoiem ekpthie cnil poe cpm-

m xi ng cycle of e ter I 0 n,

prof crabl y 5 PETARE (LS O} ba%?‘a?*u%?fﬁ%m*‘f%?fﬁ “f‘é%:j soPafel,

of the silane tsamtllmajstétﬂf (ﬂ“ltmé’t"rbs%‘-e?ﬁ“h?? KPRy PLr pdy éPPéJQGQ’

di stributed hqnngq ;POH%W o dilGadasce pdees ahe abﬁwbi\treﬁabnelemb inai-ch
could still be taken up by the |ncor§ rat ed h| conc ntrated m xture, is

not sufficientt io® iwiludite fiild & HoRReReRE ?1 ?vi\ﬂl 8f®even to cause

i nci pi ent crosslinki ngrydurd 1@ rors e unge thsls e mshapimg dhctudingxthee in the
extrusi on process In contrast tp t [ 0ocesse esgr| dure
can al'so be c&hane Apt 4&%9&nﬂ"4§|1 gkﬁﬁ%i§ gﬁ%ﬁ f& P§€§ g?ﬁ“g?ESFous|y

i ncor por at ed hamganeadry, ialiso the connectpd] gheecthy toethexpnpeess-

regranul ated. . The si sol c S 0 n exghpkgedt he
condensati on caﬂ%le'l er't hefrﬁ'iasgp |¥e\d(:1g ph?tlgh%%ﬁ?eﬁu;aéﬂl st [1)eeof

procéss, tt&weuttkaﬂhenstﬁanﬁnsqmgﬁntnhgasﬁerbblPP?9°P§ePEEt|BHrG efillers

and stabilizer ﬁf an Hwﬁméé’dhéﬁtﬂﬁsﬁéﬂb@dréé‘tiwh‘h% daeail with
reference tC)tﬂKEI ustrative enbodj nents resented ingFig. 1 to 9. The - 3
Ex3fpl es whi cwwmqumﬁmwn'v%tryﬂ et i $EOEABTon are of 1
interest in connecti om WdMtHdre aJW€mta@ﬂou£Theqpaﬂe ﬁhekddréhhventbdn" or .
dICg[r}r)?[)L_son aescgnhoemft?sgronﬁ}/ctb{aﬁ o é”;?rad&@?""éoﬁ‘s%Pu?é‘Lhegc%oWMB‘“’er q

15 to the invention is the addition of the silane, the con-
densation catalyst and also, if appropriate, further addi-
tives in the hopper of the processing extruder, which is

constructed as a8 mixing unit, or even the Liquid compon-
ents are metered directly into the feed system of the
20 processing extruder.
In contrast to the stated possibilities, however,
a procedure can also be followed according to the inven-
tion whereby the highly-concentrated pourable mixture is
added to the silanized base material in a separate subse-
25 quent second cold mixing process. The use of these pro-
cess stages in particular is mainly dependent on the avai-
lable equipment of the mixture manufacturer or processor.
1f the so-called single stage process is prefer-
red, by which the highly-concentrated mixture is added
30 to the base material after completion of the wetting
phase, then it has proven expedient for the mixing cycle
of base material and silane solution to last 1 to 8 min,

preferably 2 t Zgjat temperatures from 18%°c to 40°c.

3 84 y
The major paﬁfﬁbf t'ei§ﬁlane solution used for the cross-

35 Llinking 1s/the2iairﬁﬁyylﬁé
base material, .a small r f
taken up by\the iﬁédrporated highly concentrated mixture,
is not suff1c1ent to 1nfluence the storage time negatively

“or even to cadsu n61p1ent ‘crosslinking dur1ng grafting and




tiof cable. This cable conprises four conductors 1, which are stranded
tog_iher and which are surrounded by the coloured insulating sleeve 2. The
intdrnal sheath 3 surrounds the strand group,consisting of the |eads, and
t heypgheath 4 forns the external, nechanicalﬂ§ robust sl eeve. M xtures of
iheéfollomdng conpositio for ex- agrlﬁﬁ-can be used for the preparation

[

of #he insulati &P S Hpithe EHHS: WP LY HHR RS EHR (densi ty
0.92 g/[er{]) : In contrast to the prddegxed A& abibedpra byt sbe-
5 parts Sil ane . . - 0. t
PeP(ibxide dure can also be carried out O“Otsh-(but()]?ff)lalrylcbg?g y’sts The

0.04-0.08 part Golldensd afiegpnewiously incorporated homogengewsly istgarts
If 4 hirgh heat rgq Y% ipoUPHer AP RN H¥urddI6id VSl AdA e 0éd l Nerhe
cablie, then the follow ng m xture can be used. _Exaqple'll ( Compar-i son)

Li ngar pol yet hylseﬂé'(’dér?gj iutyion,oxh il Al contains, for examplejgthe. " go
partis HDPE (densidndehs¥Odh Wt al/yfst,/ |9s then appl @ to tHBs PRI ube.
StaRilizer batc art s Peroxide

%0 08 part gé"tafl'v& type of process, 'therle' 1a'r-e jl'iSniotahqf%gbg_Wb%qt

0.0

Chaljk storability, selection of fillers ant soati sl Godousesitenms.
pigéents ' : : Tha ¢ « Q2 - irts 10: cd N s
contirast, relatively hi Jﬁ‘ef e li"tq"y%lss 'dreesgcu''i%;i’reed"‘,S "g'hefnurt hee'{‘ oﬁ%‘vﬁ lnq“th

m xt%%”re i s pref drefedentea e & he |i(lastrat e )enbotime gt rannesented in
1 Fig. 1 to 9.
s The Examples which follow additidnally illustrate the
? invention, or are of interest in connection with the
invention. (They are marked "Invention" or "Comparison®
as the case may be).

Figure 1 shows a so-called 1 kV power distribu-

tion cable. This cable comprises four conductors 1,
which are stranded together and which are surrounded by
the coloured insulating sleeve 2. The internal sheath 3
‘surrounds the strand group consisting of the leads, and
the sheath 4 forms the external, mechanically robust
sleeve.

| Mixtures of the following composition, for ex-
asple, can be used for the preparation of the insulation
2:
Example 1 (Compafison)
Linear pol}ethylene

(density 0.92 g/cm>) 100 parts
Stabilizer batcﬁ S parts
Silane ' 1.2 - 1.6 parts
Peroxide ' ' 0.03-0.07 part
Catalyst 0.04-0.08 part
Coloured pigments 0.2 - S parts

If a high heat resistance is more important for
the insulation of the cable, then the following mixture
can be used. .




15 (densi.ty.0.917 g/[err]) e . . . 70 - 80.parts

Et.hyl ene- propyl ene rubber e 20 - 30 parts Anti-ageing
agent: ' 0.5 part Silane

1. 4w 270 parts Peroxide - 0.03-0.06 part
20 Catal yst ' EL 0.03-0.07 part Col oured

pi gnent s 0.2 - parts Vi nyl sil anes, such

as vinyltrimethoxy- or viny(&%legﬁ_ il ane, are used as silanes or silane
conpounds. As pﬁlg!EH&sthﬂgsel§%+g%%§re conventional 25 in silane

t echnol ogy, forL¢xea®l golyethyleper oxi de or al so : _

bi s(tert.-butyl,peroxjisop y Byene, can be used. or _ot Rar he
listed nixtures(gﬁﬁsé*%oﬁbigﬁséépﬁdiantageousg for suc 6cablesbgn gFF%es
whi ch have 30 taDPEI(dénstzi&195@qﬁi9éﬂealsm|K the cas@0of fird0 paAphg

t hese requirgne ks r | e, that corrosive funesqmgy-neisbgarts
produced in ?heggggg§6¥£?i?gégﬁg t hat equi pment whi ch is1c nn cb dsto t he
cable or the |iResoxide still operate for a certain tineurﬁ‘F e gagérﬁf 35
fire (maintenanggeg{yoperation). The areas of applica- 0.08-0{93uplareabl es
and lines are thus ¥or exanpl e, in power stations, shipg and pé tfQrns,

mul tistorey buiFBQl*ngs and hospitals, tunnel installatigns_int ﬁ ?’gs
Fig.. 2 shows theotbugée-pegaertbodi ment of a 13 cabl eOwBich i § parts
consifuct ed, correspondi pgly. A -pic LS p t
conduc- tor1§, whi ch LngOnéPrﬁgkggg??Bn?gPﬁgﬁf?%zdi%ﬁ ?g rSnggﬁymﬁses,
and an insul ati mgagdred3, for exanple applied lon- 5 gitwudinally, made from

a POl yet hyl ene glycol terephifarnkatgiLblenhOhlixkaragiknpwesended:t he trade
name Hostaphan*, covers this band w nding. The insulation 8 |ocated above

this consists ofxA®plaedl! dComparisen) for exanple in the
: Linear polyethylene

15 (density 0.917 g/cm>) 70 - 80 parts

) Ethylene-propylene rubber 20 - 30 parts
Anti-ageing agent 0.5 part

Silane _ 1.4 - 2.0 parts

Peroxide 0.03-0.06 part

20 Catalyst 0.03-0.07 part

Coloured pigments ' 0.2 - S parts

Vinyl silanes, such as vinyltrimethoxy-

_ or vinyltriethoxysilane, are used as silanes or silane
K¢9 compounds. As peroxides, those which are conventional
25 in silane technology,'for example dicumyl peroxide or
also bis(tert.-butyl-peroxiisopropyl)benzene, can be
used.
One or other of the Listed mixtures can also be
used advantageously for such cables and Lines which have
30 to fulfil special requirements in the case of fire.
Among these reqﬁirements is, for example, that corrosive
fumes may not be produced in the case of fire and that
equipment which is connected to the cable or the Llines
must still operate for a certain time in the case of
35 fire (maintenance of operation). The areas of applica-
'tion of such cables and Lines are thus, for example, in
power stations, ships and platforms, multistorey build-
ings and hospitals, tunnel installations inter alia.
Fig. 2 shows the single-lead embodiment of a



ir.e conposition corresponding to Exanples | to Ill. 10
-ating foil 9, expediently constructed cor- responding

COﬂ

A further
to the

i ns lailng foil 7, is applied over the insulation 8. 10 denotes a
tic wire layer which is covered by g% hird insulating foil 11 nmade

fromthe sane material as the insulating foils 7 and 9. The ex- 15 ternal
sheath 12, located on top of this, for exanple made from hal ogen-free

polyethylene wi tciabrtiegly hiiiclhl s SOMS tragt edf goms espendingtina

mechani ca

protection. The facade Qaylﬁs%%ﬁrc‘i' 'BgnhobFHQ wiapBRYl Srdudld ithe QQ’?QMQ:LOV

13, :for exanple pre are

i ndi vi dual 20 w res which are stran

toget her, which %04 Sur ™ dﬁ&edsb§°PﬁérPﬁ§ﬁ affrRg & auid itpd ewﬁlcﬁngéﬁﬂé§al
both as an insuwilralsi orananndnaSnatﬂhQahlg folixt @, edoef eixhapiiel lappiligdcaon-

PO 2, V0L PR3 o oL B8y TR3hSec e

h%elns%é%élng

sity

gllerr]) Late, the foil being knbe@ pades Shabitiriader nlaaecos taphany

5 parts Silane
Per oxi de
0. 04-0.08 part Gdrisosomisdsitshafcr Linear polvethvtene, for

covers this band winding. The 16§u6 éagn 8l QQ@ESéygve

taI
examgts 3@ ﬁ&ﬁts

I f a high heat mﬁ&w%%%nQ%mb%sﬁQn%nl@B@&EeaanQh t ke eqwabu@g af tlohq 1ftacade

cable then the faollo i n_accor

i nventi on can

b
b ugsd: = ADG: & dued PeradasmaEing EediPa 9*9#? Shtlanpomtteprred cor-
pol yet hyl ene (densmbmdﬁn%B&ogkmarnh)ulat1ng foil 7, is applA@d ovedO tharts

HOCE (density 0.950: g@r batcﬁ]henotes a con%gntr1c3913%rﬂiy%r §m1%§e

1.1 - 1.5 parts’gFgé

parts ' is covgred by a third insulating foil 11 made from the

 same material as the insulating foils 7 and

9. The ex-

15 ternal sheath 12, located on top of this, for example

. made from halogen~-free polyethylene with high filler con-

tent, forms the external mechanical protection.

The facade cable according to Fig. 3 consists of

the conductor 13, for example prepared from

20 wires which are stranded together, which is
by the insulating sleeve 14, which serves both as an insu-

individual
surrounded

Lation and as a sheath., Mixtures of the following com-

position, for example, can be used for the preparation

of the insulating sleeve:
25 Example IV (Comparison)
Linear polyethylene

Carbon black batch

* Registered Trade Mark

(density 0.920 g/cm>) 100 parts
Stabilizer batch 5 parts
Silane ' 1.2 - 1.6 parts
30 Peroxide _ 0.03-0.07 part
Catalyst 0.04-0.08 part

6 - 30 parts

If a high heat resistance is more important for
- the covering of the facade cable, then the following
35 mixture in accordance with the invention can be used:



Per oxi de

: : 0.04-0.08 part Catal yst :

0. 03-0.97 part Carbon bl ack batch 5 - 40 parts’
10 ... . If, in contrast, relatively high flexibility is required for
use%gf a facade cable constructed according to the invention, then the
folloh ng mixture is preferred: Exanple WM& (Invention) Linear polyethylene
15 (density 0.917 g/[err]) 70 - 80 parts
Ethylene-propyEéEEEEEbEerJInvention) 20 - 30 parts Anti-ageing
igint - Ligear pglyethylene 0.5 part Silane 0 00

.4 - 2.0 part er oxi : 3 - 0.Q2-0.06 part
20 Catal yst %deqs1ty 6.935 g/cm™) 0.03-0. 69 pért%gaPBGSsblack
bat ch - HDPE'(density'0.950-6.9695g¢am§9 The fol | @8 ng m30t paetswi t h
a proportiog ot fillers, represents a variation on anplie gl Y,
respect df-?il%é?gégntent: 25 Exanple VI (Cbnparisonfgﬁinegfs ¥arQs
pol yet hyl ene (8&abiitjzerobatghcns) _ $S003p4st s
Stabilizer batp@roxide | 5 ppLb3-B.b8NBart
1.2 - 1.6 parts 30, Peroxide . 03-0. 07
part Catalyst Catalyst | 0. 04- 00083598 7CRAME Dbat ch
30 parts Carbogabbaakbbatkhbatch 5 -64Ppaplas tihe

carbon, bl agks enpl oyed,are.sparingly, hyaro- .35 L. . SCOpiC, .an

carb%ﬁ-blagbs apg k%omﬁgand@?cfﬁégf¥§dggﬁgﬁ§§Vﬁéﬁk&ﬂpgcﬁigéﬂbAﬁigy

Bl ack EC or Aceewuéneboifor| ese] ofor d&rsageccabilg. consitous tadpiapsiir

the transport LQuis sgase La fs L, azcannyi

DSkar ang - KkaP; EhHUiyefit 1675 CONEnTRAES EREB NG IR e 182 pRY
_ - Example V1 (Invention) :

‘Linear polyethylene

15 (density 0.917 g/cn>) 70 - 80 p

) Ethylene-propylene rubber 20 -~ 30 p
Anti-ageing agent 0.5 p

Silane 1.4 - 2.0 p

Peroxide . 0.03-0.06 p

20 Catalyst 0.03-0.07 p

| Carbon black batch 6 - 35 p

The foL(ouing mixture, with a proportion of

such
Kafj en*
dd n@or

39 rleder

arts
arts
art
arts
art
art
arts
pale

fillers, represents a variation on Example IV in respect

-of filler content:

~ 25 Example VI1I (Cémparisqn)
' Linear polyethylene

(density 0.920 g/cm>) 100 p

Stabilizer batch | 5 p

Sitane : 1.2 - 1.6 p

30 Peroxide h ' 0.03-0.07 p
Catalyst | 0.04-0.08 p

Chalk batch _ 0 p

Carbon black batch o 6 p

i The carbon blacks employed are sparingly hyg

W, and such carbon blacks are known under the t
enkablack'or'Akzo Ketjen*_Black EC or Acetylen
2~xample. | .

f Fig. 4 shows a pipeline for the transport of

igfNg or gaseous media made from a media-carrying i

ra

arts
arts
arts
art
art
arts
arts
ro-
rade
-Noir

nner




pi pek’15, a heat/cold insul ation 16, |ocated above this, and also a pipe 17
whi c¥i{i s. concentric to the inner pipe 15. The pipes 15 and 17 can consi st
of plastic and/or of metal, the netal pipes expediently being corrugated. 5
The ¥heath or the protective pipe 18, which, according to the invention,
conpri ses a noisture-crosslinked |inear pdPyethyl ene.

serves as the external covering. In contrast to the illustrative enbodi nent
accord- 10 ingipe A5y & hedity.cdl dhiovsu e thidr | 14 cdcb od et rabmale adbiss, The
conductors 19 jStp f . | titude of .

I ndi vi dual wi riﬂém%ﬁcsﬁba?rg’@f%:?nﬁeu 1tc§I eﬁg@%nm?{\'sﬁl a itcg'ne 20 1PPR ed
on top of each 15 t Hdee piRes |tisAnd eHgICeHUsc%ﬂ%i st radh ek sitoige tanast/ cemd

covered by an Yy de¥iR, Sl vl HbEN AU (G ¢ 1% fhPDortlidibe £01 T €S-
pondi.ng to the invention, consists of a Jineays QQ%SEr (or copolyner) of
ethyl ene*. M g.The Seath aforkhe RRATRE L A c‘h”?£ M o RS e gk of

the noisture criesytiekinendfidd)e conprisds haes 1s ke - afoss ISin@dd Qdinear
aut omat i on cabl g, S U hlgs i % used, for exanple, in ship electroniqﬁi By
means of the | MPet& W '8N es con- struction is significartdySfos the

space-savi ng t letetriratl afovdasingns used hitherto. The inner conductors 23 of

t hi bl ist, d - _ . . it
of | 2Qf:ad ﬁengS:’\fr es’ gmﬂﬁﬁ%ﬁaﬁswa@g&% eJ%i;adrfbgatge'rm%&S _a?né]drt"%e
wires”and i arig &% Figsuléat & rsih @ haws roptwst 1 ol ¢ yedieptindral Tablgases

O;ibitlrands prozﬂhfif_(izldﬂd&tttcfﬂsst‘iwﬁﬂ &tﬂe?)rhﬂfleardz%gﬁifs?@,d%ﬁ %ﬁl _ ddb%(r)e,i Y40 at.h
cable core, a textile, or, plastjic, tape |appjng eing applie over. the
core as a nechéni“ﬁ&lt‘&r'{ﬁéc&fi dndividual winey which '%Qtp‘tfr?s'\"sacds_tc?fg%?he"
| i near pol yet hyArenisswitiati drs 20 OissS| Ugtatte dyomli syl Lo . ealdte d¥ i@ sas. VITHe t O

gl S AN A% R (34 e NP Pl OSSP S,
(or copol yriér s)innes #hestdy Zheand javd.external sheath 22, which, corres-
- ponding to the invention, consists of a linear
pohmer(orcmpdhmer)ofeﬂnyhxef
Fig. 6 shows a construction, which is advantageous
bécause of the moisture crosslinking of the external sheath,
20 of a socalled automation cable, such as is used, for example,
A in ship electronics. By means of the invention, the con-
?F struction is significantly.more space-saving than that of
gf ~ designs used hitherto. The inner conductors 23 of this
- _cable consist, depending on the demands regarding flexi~
25 bility, of solid metal wires or metal strands of approximate
diameter 0.5 mm. The wires and strands are insulated using
thermoplastic polyethylene. .The wires or strands provided
with this insulation 24 are stranded together into a cable
core, a textile or plastic tape Lapping 25 being applied
30 over the core as a mechanical protection. The external
sheath 26 consists of a Linear polyethylene which is
crosslinked by moisture.
: The Examples VIII to X which follow show the pos-
-sibilities of mixtures for the embodiments represented
35 1in Fig. 4 to 6.

* blended with one or more other polymers (or copolymers),
as already specified. |




Exanple VI (Conparison) Linear polyethylene (density 0.92 g/cnB)

100 parts Stabilizer batch . 5 parts 5
Silane ° _ 1.2 - 1.6 parts Peroxide
0.63:0.07 part Catalyst - : T 0.04-0.08 part
"Car bon bl ack bat ch : 6 - 30 parts Example I X
(Conparison) 10 . L neal yet Iene den |ty 0.935 g/[err])

70 - 80 parts ﬁéﬂ#&ikﬁgxiy an) 20 - 30 parts
Stabilizer batcHinear polyethylen; - 1.5 parts Peroxide
0.04-0.08 part Vbt

part Col our pi gﬁnetrg?{éu G-92 g/cn™y 0.4 - art ﬁ@%?.-@;

contrast, relatiS%aBihizgr fhasqhility, for exanple, is requrred f%rpﬁﬁﬁsof
a sheath conggrugfegheiccording to the invention, then theifaldon&papxsure

20 is preferred; Exanple X (I'nvention) Linear pol yet e 8@6n5|t
0.917 g/[err])" Peroxide 70 - 80 parts Ethyﬂ%ﬂ@ydn

rubber Catatlyst 20 - 30 parts 25 Anti-ageing Ggbht0.08 part
0.5 part Silane : _ t
Per oxi de Carbon black batch 0.03-0.06 part d%talgﬁq Earts
0.03-0.07 part Cxampl | BX Kk bdComparison) 6 - 35 parts
30 .. S0 be advantageous depend- ing on the
appkrtatron to aq§§§¥xE%l retardﬁtt addltlves into the base material, for
“exanpl e a chl ori ‘A& Ho19-932 e can be eng)l oyed as a H end $HrRARERt .
A\f_}thher advantygre O(fdéﬁ)dﬁwlrﬂﬂ.ﬁm&ﬁhﬁﬂﬂdwm « 20 - 30 parts
Stabilizer batch 1.1 - 1.5 parts
Peroxide . | 0.04-0.08 part
15 Catalyst ' _ 0.03-0.97 part
Colour pigments 0.4 - 0.6 part

1f, in contrast, relatively high flexibility,
.-for example, is required for use of a sheath constructed
_ according to the invention, then the following mixture
20 is preferred:

Example X  (Invention)

Linear polyethylene

(density 0.917 g/cms) 70 - 80 parts

Ethylene-propylene rubber ' 20 - 30 parts
N 25 Anti-ageing agent 0.5 part

Silane 1.4 - 2.0 parts

Peroxide - 0.03-0.06 part

Catalyst 0.03-0.07 part

Carbon black batch 6 - 35 parts

30 It can occasionally also be advantageous, depend-

ing on the application, to mix flame~retardant additives
into the base material, for example a chlorinated poly-
ethylene can be employed as a blend component.

A further advantage of moisture crosstinking,

35 particutarly of cable sheaths made from Linear polyethy-
lene, arises from the fact that the crosslinking process
occurs at or only slightly above room temperature. Cable
cores which are thermally very sensitive can thus also
be provided with a crosstinked sheath, without danger of




articularly of cable sheaths nade fromlinear polyethy- |ene, arises
the-fact that the crossl-i nking process occurs at or only slightly
roomtenperature. Cable cores which are thernmally very sensitive can
. “al so be provided with a crosslinked shegth, w thout danger of 17
the,Ieads adhering together, which was only possible with great expenditure

of tinme and non | at nvent.i_Qnal h|t erto, hi_gh
st eam pressure. @ﬁﬁ thpg é#hggﬁhﬁk Bpgtrgﬁéagﬂﬂgﬁygthyl Oitds POEA 3 50"3595
enpl oyed with coneplicexpendidvant afectfioe Bhds@oaﬁaasnoﬂhappmncamnamtmhﬂw

petrol - and 0"t56§bﬁ&48ha@°ﬁ%&h@9%o Ohnab$0hhaﬂsee@ahhpr@% 436
tenperature stability, are require Fi 7 shows a tw n-wa Ie pl astic

pi pe consi st - 1U°1FﬁgrsrcaHSthekablselgveaﬁdpaﬁvgaﬁéﬁea@ﬁecza @tsloodieng
this. IThe ;nse[eﬁbpeyii Qﬁm&lFbﬁs1866ﬁbdbn?dhﬁn&b%elWanmeanaJE?E of t
exampl e, of a line ene 0 nsi an e outer
plﬁgp28 for exaﬂBfé°8? §8|yX95FoB§FEH %cﬁ ?a(@g %3 FktﬁéveGBnéf'a

rigid outer sleerealib tWhbse nnghd1nureaseHee!opbsamnﬁbuen@edlhnyylerby t he
tenpera- tures %QLQeegedlun1to be transported and nmakes sure that the

I nner pipe is no denéd or _destroyed by the operat- ional pressure
present, even at el evat Bdgtefkp&havarastwinawaidedopdag titopipeecops isn-

pl ace of pohupr@nylsveanZthhe Bipe 28 snrb ahseueevsb%beobapeh¥%%EQ%g whi ch

i's, ™ 7'n general, senS|t|ve to hydrolysis and can therefore fre- %uent not
be enpl oyed as &R1 FnteFHSI‘Fﬁyérp‘Rﬂe?§ FONgdsids i AcS oL Gingctonithe ke
ngdi um to be. traaap@ahedfobneﬁenbtastoEOathenbhkuabmgbmwgLembOGHNBthnQpre-

2 e, Lt 3R o P o SR BTTRF, B1h8, BBTar' R o 515"
prot ect ed agai npropyxienagal wbhichi takek pmerutheegjobyod m@oirdgideoutessisilieleae .
external skhB This rigid outer sleeve is influenced Little by the tempera-
tures of the medium to be transported and makes sure that
the inner pipe is not widened or destroyed by the operat-
ional pressure present, even at elevated temperatures,
‘that is to say 110 - 140°%c. In place of polypropylene,
20 the pipe 28 can also consist of polyam1de, which is, in
general, sensitive to hydrolysis and can therefore fre-
quently not be employed as an internal layer, where it
comes into contact with the medium to be transported.
_ In contrast to the illustrative embodiment repre-
~ 25 sented, it is, of course, also possible to select the
' inner pipe 27 from a suitabte material, for example poly-
carbonate, which is then protected against external chemi-
cal influences by a moisture-crosslinked external skin
made from lLinear polyethylene. A metal foil can also
30 advantageously be provided between the two pipes or layers
27 and 28, on the one hand preventing gas permeation, and
on the other hand serving as reinforcement for the inner
pipe 27 at elevated pressures.
Fig. 8 shows the application of the invention on
35 monitored pipés or pipe systems. In this case, an alu-
minium foil 31, which is, for example, coated on both
sides with plastic, is arranged between the inner pipe
29, made from moisture-crosslinked Linear poiymers (or
copolymers) of ethylene,
* blended with one or more other polymers (or copolymers),
as already specified.




nade fromlinear polyethylene. A netal foil can also 30 advantageously be
provi ded between the two pipes or layers 27¥hd 28, on the one hand
preventtﬁg gas perneation, and on the other hand serving as reinforcenent

fog:t he{i nner phpe Eﬁeabu%evatm BESSWISSs fd sf’ers}w'saé@ FPPtdERAdd ON

of the ihvention on 35 nonitored pipes or pipe systens. 1In this case, an
al u- mnium f oi P‘Bi‘e\ﬁhi'@ﬁ‘i"§t penerating "(fozftséd’po‘rﬂ%cﬂﬁ%ﬁ des with

plastic, is arranged beUh@ebu&heluﬂ#U 30 pis 2$vdﬁﬂﬁéﬁj(ﬂnhel1cally corru-

T T oS! ASKFY R BB S E R M Aol 05y oo
specified. 5 aadméhbaaitel pwp¢e3G1oﬁUmhyﬁ(nd BKQ\akhen;hanﬂfiU§n<3n
a1 ef agal st ¢RERELT 35ERG Rl SREU WAHAME: S NURHLIPIARAD dR GRET o

by a helically corra? gat ed netal on the “one N ser
as 5 a mechani akpngr shecpiioe, Sb‘ﬁtte@n uthed W‘Wafn(ﬁal e fmﬂs aa/\ni h the

outer pipe 30, ﬂogﬂbwnﬁ?’s%'&h e&tn@%rﬁlmﬁdﬁ%cmm Sw,eraxmm

cavity can be used as a m)nltorlngi:}b he nonjtorind occurs, for
exanpl e, in thaift hBagathey ca¥iity Sdhjiscisub ies ted, tos & Pregaune shich ot

| east 1 bar1ebove hbetﬁbeasurs_alrnatbmd R pHeRSurbNencane Yinher pipe.
furthernore, ected %X syita ressure noni t ori ng .i nstrungnt,. which
a

gives an al arm e Fav? | 48+t ﬁé”'ﬁ SRS/ FANNSCERA (1P 23 siidables i
t he.\gase of a dpi-essuve mondtopiipg A%strument, whichFigialesy, ar hel & ciefl,] ed

remote heat congyet g0eRoRkRe che FRULRIAN Y IheFidhy {1y TY BTG o

conduc- tance pipe consPste pl ast froma |linear
pdkyet hyl ene, mmhghCBsecpéssl#nﬁsatbweth@n@@tmomeoﬂ9wo|sture The i nner .

pipe 34 is ggvel oped byggRaghy, %ﬂemsrb'-lé@lfwd r%ﬁno*l%v'h%taréo%Wc'taﬁﬂ'e”g
seam 36. A further plastic Iayer 37,. which can al so consi st of noi st ur e-
pipe is represented in Fig. 9. Thts remote heat conduc-

tance pipe consists of an inner plastic pipe 34 made from
a lLinear polyethylene, which is crosslinked by the action
of moisture. The inner pipe 34 is enveloped by an alu-

20 minium foil 35 having an overlapping seam 36. A further

' plastic Layer 37, which can also consist of a moisture-
crosslinked Linear polyethylene, is extruded onto the
aluminium foil 35. The aluminium foil 35 is coated on
both sides with copolymer, so that it .adheres both to.

25 the inner pipe 34 and also to the outer plastic layer 37,
including the longitudinal seam 36, during the extrusion
of the outer ptastic Layer 37. A héat insulation layer
38 based on expanded polyurethane encloses the plastic
Ltayer 37, the constant wall thickness of the heat insula-

30 tion layer being ensured by a spacer, not represented.

A flexible closed-cell polyurethane foam having a maximum
thermal conductivity of 0.03 W/mh is expediently used as
material for the heat insulation layer 38.

The heat insulation Layer 38 is surrounded by a

35 further aluminium foil 39 which has an overlapping seam
40. The aluminium foil 39 is provided, at Least on the
surface facing the heat insulation Layer 38, with a copoly~
mer coating, which allous'the aluminium foil 39 to adhere
to the Layer 38 and simultaneously ensures adherence of




@i nked |inear polyethylene, is extruded onto the alumniumfoil 35.
gl yminiumfoil 35 is coated on both sidei wi th copolyner, so that it
adheres both to 25 the inner pipe 34 and als qto the outer plastic |ayer
37,%icluding the |ongituydinal seam 36, during the extrusion of the outer
plastic layer 37thf HSQQ‘FHgdPéﬁiGﬁaWaﬁgr 34npgxdaudsdeppandda pipgutdrhane
enclFsesgghetplaarﬁehlageexSZdibheLgogskanbrw@hkeuhkgkﬂessLQBe%ngbgyt

i nsul a- i on r _being ensure a _spacer,, not. represented, )
f1exible closed-8§F¥?ﬁ8FyantH§ﬂé fdén¥ﬁ§5ﬁﬁd" eﬁagvnﬁ ft A&EAn of mois-
conductivity of ®udoe,Wehves @spélieceixiternad¢dshaearht.erial for the heat

i nsul-ati on | ager 38. The<sheat.i t QN (Layql 138 1S nSYLE d y )
further aluni%iuq1foil_35h§hréﬁm§gggazqq&gr%gééiﬁg‘gga#1hgguTEgoglﬁﬁfgLun1
foit 39 is provi dbde mixtuses dariMbesaipgddnpscirrgresentedt innEdabat 7oho

| ayer 38, with agcopoly- mer coating, which allows the alumniumfoil 39 to
adhere to the layer 38 and sjqultangous|y ensures adherence of t he

| ongi t udi nal seaﬁﬁﬂﬂELEAﬁle ic pipe 41, which is expediently
al so prepared frpAnaaki potyephlyenet hyl ene and which is crosslinked by the

acti on of nojs- re,_.seryeg.as.thesexternal sheath. 5 he
Exanpl es Xl b@ X?HF"&H?EthEP?Oﬂ/§HO poss- ible mxtures for tﬂgapPﬂéffnes
repqg§ented in FBgabiltioed. bEtahpl e XI (Conparison) Linear polyetbBypentsl0

(density 0.935 gglebhb) 10019§rLs1§BaBLLiger
bat ch . , 5 parts Silane
1.2 - 1.6 parts Perexiide - 0.03000870p87tpart

Catal yst Catalyst 0.04-0. 08 papi0450.08 part
Such @ naturglly col oUred plog |3 SREL) 20l Y.1eE o306 15 LRSh 1 2hRE,
) used as the inner pipe of pipelines where UV stability

is not important, or is also employed as a hot water pipe

for underfloor heating. '

1f, in contrast, UV stability and, in addition,

20 relatively high heat resistance are important, then the

following mixture _ can be used:

Example XI1 (Comparison)

Linear polyethylene

(density 0.935 g/cms) 70 - 80 parts

_ 25 HDPE (density 0.950-0.960 g/cms) ' 20 - 30 parts

N Stabilizer batch 1.1 - 1.5 parts
N Peroxide 0.04-0.08 part
Catalyst 0.03-0.97 part

Carbon black batch .6 - 8 parts

30 1f, in contrast, a relatively high flexibility is

required, - _
without taking UV stability into account,
the following mixture will be preferred:

Co oL B LI e B o i
. e e e G A S S
L 1_,-'-". il b AT G = Y .




is not “inportant, ‘or is also énployed as a hot water pipe for underfl oor =
heating. If, in contrast, UV stabtlity and, in addition, 20 relatively high™
heat re5|stance are |nportant then the foll owi ng m xture

canBe used: Exanpl e XI | (Cbnparlson) Li near pol yethyl ene (density 0.935 L,
g/lerr]) 70 - 280 parts 25 HDPE (density

0.950-0.960 g/[err]) 20 - 30 parts Stabilizer batch

1.1 - 1.5 pgardmp (RENPKI e (Invention) 0.04-0.08 part

Cat al yst 0.03-0.97 part Car bon bl ack

bat ch Linear polyethylene 6 - 8 parts 30 1f, in

contrast, exdéﬂgﬂuymnyozngyhﬁ}EX|b|I|ty IS required, mothousotaurmg w

stability into..account the foll ng nmxture wll be refe 20
canpl o XI 18 ISR ARy (Ea 8RR o1 iyl ene ( densi ty28. 52 8P BAFEF

70 - 8% pakﬁts:-ﬁﬁqimeagnfnmyl ene rubber 0 EOpartSO parts
5 Anti-ag ent o S papt ne

1.4 - 2.0 g%g% er oxi de : I 1.8 2 8 B Bg §06 part
Catal yst Peroxide | : 0. 03-0. 90 B3r0.0hapRriat ch

5 - 15 pardsdGst Vi nyl silanes, gsp$Dp267 part

vi nyl tri met hoxy-" or vinyltriethoxysilane, are al so used as silanes or
sil ane confd\itlds Batehese exanples. The carbon bl acks®enpl d9cR34t8E

sparifigigy hygroscopic, suchygarpon bs pckse i §dc KNPy ihPL tRXAERNBxywNdeEr
t he trade nanes, Dqﬂka bl k* Akzo Ketéen*BIa k EC or Acet Ien Noir Y.
Thie_per oxi s M1 thﬂﬁXﬁﬂ]?Qﬁkﬂ % 2TAnest cﬁﬁofb gnegu A as, for
silane cqmpounds in these examples. The carbon blacks
" employed are sparingly hygroscopic, such carbon blacks
_ being known, for example, dnder.the trade names Denkablacfi
15 AkzO'Ketjen*Bta;k EC or Acetylen-Noir Y.. The peroxides
which are conventional in silane technology, such as, for
examplé, diqumyl peroxide or also bis(tert.-butylperoxi-
isdpropyl)benzene, can be used as peroxides.

It will be understood that the invention has been
described above purely by way of example, and that
various modifications of detail can be made within the
ambit of the invention.

~ * "Denka" and "Ketjen" are Registered Trade Marks




exanﬁ%e, di cunyl peroxide or also bis(tert.-butyl peroxi- isopropyl)benzene,
can. beg used as peroxides. It will be understood that the invention has been
desc(i bed above purely by way of exanple, and that various nodifications of
det al” can be made within the ambit of the Divention. * " Denka" and
"Ketjen" are Registered Trade Marks =~ CLAIMS 1. El ongat ed product nade
froma conposition conprising a polymer which is crosslinked by grafted- on
unsaturated vinyl silane conpounds under thggetion of noisture, or nade
fromlayers containing such material, for—exanple electrical cables or
medi a- carrying pipes, wherein the said crosslinked polyner conprises a

| i near pol yner (orl-copdilpmgatesf PEPRYCEnBagdehivPRgaacaBRSFEY1BF 0.88 to
0.95 g/cm, bl endednprtils e 20poT9he rolReenPeky BBbS s @hkEaPBY YEBAS ed-
together with filler material. 2. %ElongatedﬁgrOdUCt acc rdlgg to claiml,
charac- terized i 7t WES&UEated ¥ &AL 4P€affBBROENES Y18 F 0 4B,
preferably action of mdAs3Qrear bs hpdeeifgbin peyet80cpatasnbygwei ght
of the polymer (or_cgqpolyner)hlend.. 3. | o ed . pr.od cqrdipg;Lo
claim1 or 2, charat eﬂﬁéﬁ % ’tﬁgf ?ﬁgmgggegg%gﬁgéegg ?%%lggngérhgglg

pol yet hyl ene conprdaeyiamgipipksocveaeeid- bt esaidrcteheXemieed poXymer

El ongated product el 410AMobayhed (3r EBRLIGHE)ZEE LRnihahet e
pol yner contains hard or soft polyet ylgne as _a bl end”gonponent. 5.

El ongat ed product leeddidisnglersidyaioh P-88 to 0.95 g/cm™, blended with

one or more other polymers (or copolymers), together

el with filler material. oo

) 2. Elongated product according to claim 1, charac-
terized in that the fille:r material amounts to 1.5 to 40,
preferably 20-30, parts by weight per
100 parts by weight of the polymer (or copolymerjblend.
3. Elongated product according to claim 1 or 2,
characterized in that the side chains of the linear
polyethylene comprise mainly l-octene, l-butene or
l1-hexene.

\4’
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2, 3 or 4, characterized in that the polyner contains T

pol ypropyl ene or ethyl ene-propyl eng rubber as a bl end conponent. 6.

El ongat ed product according to any of the preceding clains, characterized
in THat the pol yner contains a sparingly hygroscopic carbon black. 7.

El ongat ed product according to Claim6, charac- terized in that 1.5 to 15%
by weight, preferably 2.5 to 10% by wei ght,_ of carbon bl ack are added. 8.

El ongat eq product, a rdi,ng t ny. . of th recedi ng cl ai ns,
char act eg?ze_d i na%ﬁﬁg_gt‘ﬁé %5?9&5# g&r%?a’i“n‘s"%p‘a%i%‘gﬁv hifggo‘g"c@pi c fillers of
t he ordech®raotdbdzhd \iei ghat thef @odlyime ri@ ant 2098 dyanékightso bt .
El ongat e p;ggﬁ leﬂECQEdEnﬂliﬂd %%%‘%%e%h? precedi ng clains, characterized.
‘in that Phe po gner cont ai ns pignenps or other colorants in a dosage of 0.1
to 10 pabts, rel Blpongatedlpvogaucts asfcorakingreterGldinnl each case. 10.
Process. foé %hgrpﬁepar ation of QR a¢laQRHSLLP & gracg gpé:o‘;glimepo Caim1l

[ , 1T a '

, -.char acter’i ze that the silane solution an ppro- priate, further
additi vekonhpinsi RolyparaYLEenm oF @Gitdy legiersas ary kene STYbhy 3% e@added to

the pourgbéfd PUmpehentl.ent to granular polymeric material during a mxing

process 6t naterkil t enper.atures which are at or at |east not sig- -
fi ficant Py abovett8BARLEALErQAYCE affordingotq @Y 085 ding to O ai'm 10

char act ekh@epreceading f icll ladns 20307 ctiegnizdds AN gt celidpobymek, i n the

;”fqrnféﬂ_a hi ghl oncentrated pourabl e m.xtu master batch) are added to- =
“the ib’asie"ﬁﬁ'é?b?é ét a%?‘@yi ﬁy%“ﬁﬁo%‘ﬁ 8?'?%{’ %i ng of -t he pourable

pa(chLegmof t heEbasgatetdepiralduc tataclcoasting tto ttea o |Gneclwatat+on. 12.-

Process. ageodindnt AnghaiMslio qa% i Y, igrfdadly 2Nty

“concentrat ed pourabl e m xtdre i-s-on
o Q1OX by weight, of carbon black are added.
f 8. Elongated product achrding to any of
) ! the preceding c(aims;”character{zed in that the polymer .-
:_ff “l contains sparingly hygroscopic fillers of the order 5 to
S ! 40X by weight, preferably 10 to 20% by weight.
! 9, Elongated product according to any of

the preceding claims, characterized in that the polymer
contains pigments or other colorants in a dosage of 0.1
to 10 parts, relative tq'100 parts of base material in
each case.
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fie base material, wetted by the silane solu- tion, at the end of
ng phase, but still i@ the same mxing process. 13. Process
ng to O aim 11, characterized in that.jhe highly concentrated

e mxture is brought together with the base material, wetted by the
solution, in the feed hopper of an extruder. 14. Process

ding to O aleh 11 ciRAos@SS ifad tite PP 2ried ikingl9ify anoed engeiedd pro-

bl e m Xt ur quiet QQQQ(}J,Q,gt £ quqmma]terl al, wetted by the silane
on, after partia sion of t uti on intq the p

ate in a SOPLR& t§ﬁ§&ﬁ§édﬂbﬁ@a§e68ﬁdsdéPaenﬁfﬁHJ‘ﬁﬂoeégs %Sapp'°'
ss accor di pgitate( Funthdr @dariadtversi,zad sion iinhati quid Formngrplddse | asts

1 tH:8 f I t f . 6

b oot or Pho AR R shed AW, 2ot BEOR VoS Sat BRAnAR, | Bllherht
ifi-which a hi gi&wwmﬁwmlymﬂwmdalahmmacmm proeess akd/ or - .

OthﬁT filler nma tb@'avMﬂéﬁfQ}d@d%%%“&hﬁ%%”%?%sat'%r'QQOEanﬁtﬁQt'ERQ the

basie naterlal \ar acterize hat the incorpora- ‘tion '
ho genlzatlon @ﬂ frigantilyh1apoven FO0m deapefatureyr e occur directly into. the o

basle material and.it -i sprocedsy atiorad nay tohe 19iinate, ehaPaerdy ided! ia

addi tives dIS- sol v the si)ane after ranul at].on of .the m xtu has
t akien pl ace. % qﬂ43€€§s °Fh€‘ﬂpéﬂéﬁag“§2°6f°3ﬁh8Po 33556 ﬂpotgauct
'acc“rdlng to ClamwmloflaﬁhM§hdb telod clealty tieidc poatrabilel miixtolredngstiee

Chucne, 501 UM parkat 454 Wb DPURT ML 0000 HORCRNE, T G

ch\/acterlzed | I-c nat e
si [fahe sol utii on afker ﬁmeawpﬂdpmga@é tﬁsrwngwa&dg|vmv¢9clﬁ§ PﬁtﬁbQubéee

d'F;Ct'y Into 1t edrQeiss Q&h&%d%ﬁtW'kMQUkanh%r%%h%QQQ%ge
1 12. Process’ according to Claim 11, characterrzed in
}y © that the highly concentrated pourable mixture is only-
' added to the base'materiat, wetted by the silane solu-
tion, at the end of the mixing phase, but stiltl in the
- same mixing process.

13. Process according to Claim 11, characterized in
that the'highly concentrated pourable mixture is brought -
together with the base maferia(,-uetted'by the silane
solution, in the feed hopper of an extruder.

. 14, Process according to Claim 11 ,characterized in
\vé' : that the highly coqcentrated.pourable mixture is added
& to the base material, wetted by the silane solution,:
after partial diffusion of the solution into the powder
or granulate in a separate subsequent second cold mixing
process. ' -

15. Process according to Claim 12 , characterized in
that the mixing phase Lasts 1 to 8 min, preferabiy 2 to
'S min, at temperatures from 18° to 40°C.
16. Process for the preparation of an elongated pro-
- duct according to Claim 1, in which a highly-concentrated
| ymiiyture axﬁahﬂngcmﬂxnlﬂadcandkn-oﬂuu-fulernmmmﬁal with or
ﬁ;ff'igments, is incorporated into . _ -
“i? material, characterized in that the 1ncorpora-
"@ homogenization of the highly- concentrated mix-
argur directly into the base material and it is

T




18. Process according to any of clains 10 to 17, characterized in that
t he §| | ane solution, including, if appropr?»ldtt e, furt her additives, is added
in Lhe hopper of a processing extruder, which is construc- ted as a mixing

unit= 19 SHoFeest{od biet e epat@ﬁéoaoﬂéoand?'ppgéﬁgda@a Pelkgs aggerdi nd

to Claimi1l, arac- terlzed Int
silane sol uti ctPlyed| ifi hhe $fl§%$r%ft®f|éf%'aﬂw¥1hkﬂﬂaﬂﬂ|EFWe%‘*¥%'ﬁetered
dlrect!y into Kée €&kensycaeen of a processing extruder. 20. Pr ocess

according to apy of clains 1 1 characterized that the sil ane

sol ution al so E%htalnsefﬁ%e%%nh%ﬁsgﬁfoﬁ'%%f%f?é?"wﬁ*cﬁ"ial%%%%%%%r@r?or t he
nDi st ur e- cr ossdueki agcoding Gbotbstmatccwihrﬂpiahtﬂhd pol@mkaiit/ or 19,
wherein the base [ ed _has or nul.ati.on substantially as

i ndi cated in EB& nBitéaej;/ %mﬂﬁ% j;'?n SR SYat ed product  prepar ed
by a process at%dmmq; mdawbwqwath:s fedt to2a pracess jog et oivpd e,
product accor dj %eﬁiz%hfﬂ:}»uét'fiﬂe 1@.»}% AstH9aE] WREch Wsldiegf erence to

any Figure of t acco dr aw
u1th the ne solutto and, if appropriate, further

add1t1ves, is introduced directly into the processing

. extruder without interim storage. |

e 18. . Process according to any of claims 10 to 17,

characterized in that the silane solution,

including, if apprdpriate, further additives, is added in
the hopper of g processing extruder, which is construc-
ted as a mixing unit.
- 19, Process for the preparation of an elongated proddct
according to Claim 1, - charac-
terized in that the silane solution, including, if appro-
priate, further additives, is metered directly into the feed
system of a processing extruder.
20. Process according to any of claims 10 to 19,
' characterized in that the silane solution also
contains the condensation catalyst which is necessary for
the moisture-crosslinking.

~ 21. Process according to claim 10,16,17 or 19, 'wherein the
base material employed has a formulation substantially as
. indicated in Example V, VI, X or XIII.

22. An elongated product prepared by a process according to
any of claims 10 to 21.

23. An elongated product according to claim 1, substantially
as described with reference to any Figure of the accompanying
drawings.
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