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The vention relstes to » methed for pretucing & ovlindrical, stravebshaped part dn
particular, the inventicn relates 1o producing matsl/piastic somposite tubes as sre usad

for example In the feld of sanitary installations and heater systems.

Plastic/metal compoaits tubes ars used with increasing prefersnce since they combine
the advantages of the olastic deformatility of metal tubes with the advantages of the

carrosion resivtance of plagtie tubes,

Blastic/matal composite tabes of this kind can be grodused in varlous ways, Thus, for
exampde, L is know 10 produce the metad layer of such a composite tibs by msuiding 8
raetal sivlp, with the longituding] edges of the metal strip overfanni ing each othar and
Befng walded or bonded to zach other, or the longltuding! sdges of the metat strip hoing
cannected Dy bull weiding. & single- or multi-layer plastic tube i then extruded intn the
interior of the metal tube formed in this way, Examples of such production methods sre
found i DE-A30 16 134, SP-A-D 353 977, £8A0 581 20 08, ERA0 823G 872
88703084 and WO-A-01/85430,

x
£ VR4

Furthar, it s bhown to mould the metal tube ortn a singles or nndtbdaver pigstic tube,

which has alrzady been produced. An example of such a production methad i deseribed

EP-4-0 691 493, Further examples ave found in DE-A-43 10 272, DE-A-44 D4 492 and 05
{-185 36 688,

Finaty, i alvo known 1o apely the metsl aver of » plastis/metal compnsite tubie diree Gty
onte s plastic fubs, whish has already been produced, by extrusion, RO 138 788
describes that a maetal tube s extruded onto o prodabricated niastic tube 2% & radial
distance therete, the metal tube subsequently reduced iy diameter by a drawing process
of & sinilar diameter-redicing process, 5o as to tightly abut the niastic tube, From US4
5 333 284 it s Rnown 1o redie the diameter of a prefairizatesd plestic tube in ordes to
then sxtrude a2 metal tbe around the plastic tube {by sxtrusion), whersupon the tube
which has been reduved In Mameter widens again using the memory effect in arder to

thereby closaly abut the metal wibs from bside. Finally, it s imown from DE-A-21 25 388

1o press 8 seam-less metal tube onto @ prefabricated plastic hose with the aid of & metal
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LQating press. One probism in this connestivny srs the temperatures which are generated
i1 the metsbcoating press dus 0 the extrusion of the metal and which act on the plastic

finse.

i fs an object of the invention 1o grovide 3 method Tor producing a cylindrics!, strand:

shaped siastic/metal composite part which i distinguished by high dimensional stabiiity,

tox

& method for producing 2 strand-shapad pary, sccording 1o the pre-characierising clause

ot olaim 1s already known from documsnt AU 2 830 971 A This documens discloses that

"ﬁ
b

- 3 hollow grofile made wetalis sxtruded,

~the extruded hollow metal profiie sools andfer s rooled. and

18 - & singls- or muitblayer plastic strand is extruded into the edruded hollew mstal prolile

- wherein the plesticstrand pagses an g ,mi ool of arcextruder that v finseried into the
holiow metsbprofileand that &5 svgosed 1o the heat of the axtruded hollow metal peafile

and that has an ottput opening that s arvanged within g region of the hotlow matal profile

15 0 which s cooled from i tamperaturs at sxinusion

fn the method scoording 1o the hwvartion, the matsl laver or layer of the oyiindrieal,
stranchehaped part s fivs extruded, i other wortds, i1 is producsd by a continuus
UTESSIng O exdrusion process wherein, &t the same Hime ot subseguent therete, & singie

&

..}'

Loxa

or multi-layver mastic strand s sotried into the metal lover o stratum, T appeoach |
28 the advantage that he outer dimansion of the ovlindricad, strandsshaped part is definad
By the sxtrusion process for the mets! laver of strativn, in other words, by the extrusion
procass for the roetal tube. Subsenuent processing of the strandeshaned pant producsd in
grader to-raduce e dlameter and inoorder o reduce the diameter of the metal tube

sespectivalvis aot requited.

25 The mataltuba which after theexdrusion process s i a heated state, has 3 positive effect
togather with the hested single- or muliblaver plastic malt fn raspoct of the inner



1

10

ok
%3

§ %02
<

b
o]

3 QIRRE3HM A

the heat generated during extrusion of the metal is by far too b sigh for it 80 be possible to

axtrude the plastic strand inty the hollow meatal profile directly after extrusion. instead,
for this purposs, 3 site within the holiow metal profils is roquired which in the machine
dirsction is arranged downstream of the extrusion of the mastel Sccording o the
swvarion, this is schivved with the ald of & mandrel-shaped sutput tool profnting far ints
the hailow metal profiie. This output tool, which is substanthally smbodiad in the manner
of 3 tube or mandesl transports the plastic meit, 5o the plastis melt maintaing i3
temparature, required for extrusion, over the relatively long path through the sutput to,

this oulput ool has to be heated,

Surprisingdy, it has been found that the heat emanating from the extruded hollow metsl
profile can be wsed for heating or adjusting the temperature of the cutput tool Two
effects are achisverd theraly, nametly, on the one hand, that the holow metal profiie cool
fy dissipation of its hert 1o the output tool and, on the ather hand, that the temperature

of the sutpil Yool s controffed withoust asing other, external hest sources,

by

-./4

Gnly by the subsequent extrusion of the giastic it *‘m m inside into the seamiess

produced, setradert huilow metal profile, can the different materisds, metal angd plastic,
be procassed toputher with dimensionat stabiity. in the progess, the high
stability 15 obtained In that the matal tube is produced waithout seans {extrusion). Prassing
or sxtruding the metal tube onto & prefabricated plastie tube, which would sso lead to
High thmenafonal stebility, b not Teaible dus o the slovated temperatures of the
sxtruded hollow metal profile. According to the imenton, the plastic strand is extruded

o the sxbruded hotfow metal profife in that the outout tool has g considerabie fength,

iy

oo

50 the piastic melt comes Ito contact with the boliow mstal profils only when the fatter
has aiready conled down 1o @ emperature which iz compatibie with the plastic. iy this
regard, 25 already mantioned above, uss IS made of the Taet thet the temperature of the

outpd ool is controtbed along the full length therso!f due to the heat dissipation from the

Cviindrical, strand-shapad, hollow or soltd protiled parts in particidar can be produced
with the inventive reethad. The mathod = pertinularly suited o producing multi-layer

sisticimetal composiie subes
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In one development of the invention, a single- ar muiti-laver plastic layer can bie applied
axterioriy to the metal tube, praferably by exdrusion. The outer plastic laver can be
axtruded divetly onto the sxtruded metal tubs or after cooling of the matal tubs. H 5
olurality of plastic layers is extruded, this can be carred out by tandem sxinsion of the

inalividual Iavers or by coexirusion.

In an advantagenus embodimant of the invention, the metal tube & preferaiily mads of
alwminium or an sluminium alloy, The mubiaver siastc lavers which can be extrudead
g the auetad tube or can be applisd sxteciorly o the metal wbe, are preferably
Iharmomiastic materialy, with the raspective plastic favers bordering the metal tubs

neluding thermoplastic sdhesives,

The inveniive method s particularly sufted to producing multi-laver plastin/metsl

M >

composite tubes having lsrger diameters {for axampds starting from 40 mmd inwhich, due

o the wall thickness of the matsl wibs, sfinr production of the metal tube i is possibie to
reduce the dlameter thereot only with great expenditure it order to establiazh contant

RG3

with the interior plastic strand. Therefors, svcording to the Invention, this step of reduning
Ihe dlameter of the metal tubeis ottt Iy that the plastic strand §s sxtruded ko the
campletaly produced metal wibe {asd, more precisedy, on the foner side thereofl A
disadvantage of dizmeter reduction of the metal tube also dos in that the reshaping of ths
mistal causes hardened reginns I the material, whith i turn adversely affect the
foxibilty of the produced metalfplastic composite tube. To this extent the methad
aecording to the invantion alse bas sdvantages in produning multblayer plastiedmetsd

composiie tubes baving smatier diameters (for sxanple up to 40 mmd, sines the diamater

reduction of the metal tubs which could be parfarmed in 3 machinscontroliad manner
b ihe case of such tubs dimensions can be omitled. Mot feast of all, according o the

invantion, i is slso possible to prosiuce multiaver plastisdmenal composite tubes baving
smaller dlameters berause the output toad, In order 1o e temperature sontroiled, does
o need to be hoated by separate Reating slaments or the ke which woulls bave o be

provided as componeants of the audput tood and would thereby enlarps s diameter, singe
the heat required for temperature adjustment of the putput tool is made avaiiable by the

foat of the axdricied Hollmw mstal gofile
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Heating of the cutput tool by the mxtruded hollow metal profile, whiclt is in the wocess
of cuuling down, b expediontly achievsd by a3 thermal coupling between the hwa

G

siemens. i this regard, it s particularly expadient if the sxtruded hollow matat profiie
maves overs the sutpat tood while contacting the same. In the process the cutput tool can
ansumg the further function of sabilising the shape of the extruded hollow metsd profile

during the phass immediately after sxtrusion,

The oulp ool i expediently 8 b or 3 mandrebstapad tool having an annulsr space
on whase output end en annular nozxle §s arranged. The annuiar space, which is defined
Dy twa mutusily concentric walls or surfaces {Tor example tubesh can be stabilisad by

wakss connacting the wally, or the Bke Plastic malt passing the avmular space 8ows around

753
b
25

thmas webs, and thisis not dissthantagecus 1o the extrusion process of the plastic str
iry the case of & mulli-laver plasticnelt How, the annudae spnce shouidd be fres along i
rire length, The tubes being formed Sobwaen the annular spacs are then Sxed to sach

Sther at one of thel¥ snds,

As already mentionsd above, the method sccovding 1o the invention i also sulted 1o

groducing soild profiled parts. For sxamiple, the bwantive method can be wetd for
sroducing s cable enclosed by plastic and metal, or another solid or hollow profiie having
# substantially non-deformable and temperature-resistant shape, for example 3 metal
tube, The cable or profils is cantrally passed through the annular notdles of the axtruder
for the plastic atrand and the metal tube so, during the extrusion of the plastic strand, the
spate between the centrally arranged condugior and the matal tube is filled with plastic

material This plastic matenial can be, for example, & foamable plastic matsrial in this

£asg, st adhesive 18 not nacessarlly resuived i B s guarantensd that the foamable plastie

adheres by tsalf 1o the inner side of the metal tube with sufficient stahility.

The favention adll be Hustrated In more detsll belpw using embodiments ang et

rafarance to the drawings, b which in detail

g 1 oshows the somponents of an exirision plant for producing a ovlindrics!, sirands

o

"'2

shapod hollow profiis according to a Hrst embuadiment of the invantion,

ig. 2 shows the components of an extrusion plant for producing & cylingricsl, strand-

{a

shapad hollow profife scconding 1o & sevond endniiment of tha nvention, and
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Pl 3 showa the components of an sstrusion plast for producing a cylindrical, strang-

shapsad solid profile sccording to # first and a serond embodiment of the invention.

Fig. 1 schematically Hlustrates the essential plant componentsof a devics 10 for producing
a muiti-layer plastic/metal composite tubie 12, The devies 10 iholudes an extruder 14 and
3 pressing unit respectivaly for sroducing an slumirdam tubs 18, The anmular boszie of
extrudar 14 iz shown st 18, and the mstal which &k heated for the plastic deformation
provess is designated by 20 The extrudsd slaminium tube 18 & extruded, for example, &t
lemperatyres bebweer 450 and 30070 and then cools after discharge from the nossle 18

for axample 1o J00 10 3X0°C, &6 budicatsd ar 84

A hollow mandrel 34 b centrically Introduced o the sxtredest metal tube 16 through
the annular nozale 18, the mandes! 24 8t one of ity ends having an snwlar nozzle 38 b

way of which 3 two-laysr, hedlow svlinedrical plastio strand 28 i discharged, whithstrand
an the oulside comprisss 3 plastic sdthesive fover 30 and oo the inside an inner plastic
fgyer 32 farming the subesguent bass tube, Both plastic ivers togethsr arg extruded §“~§s
3 cosniruder 34 ino 1he cotled metal tibe 16, and, more precisely, against the nner side

36 of the tube. 3o the olastic reslt relinbly remaing thers, & gas, for sxampls alr, &
ntroduced vig the mandral 38 into the plagtiomelt tube tholinw-ovlinarical plastic-mely
strand 28, thereby buliding ap an overprassurs. The ovarprassurs s maintained in the
plastismslt straned 28 by & plug 38 srranged therein, which plug is Tastensd 91 42 outaide
of the extrusion components of devics 10 by 5 cord 40 guided through the hollow muardred

24, Instead of the plug 38, the produced metal tube 16 with Interior plastic strand can b

e

sueezad so 8s io pravent leakage of overpressurs.

Mg, 2 shows & slightly modified varfant 1 of a device for prodiming a multi-ayer
piastic/metal composite tube 120 In 8o far 38 the plant components shown in Fig, 3 are
igentizal pr functonally squivalent to the plant components acoording W Fig. 1, they are

desigrated by the same refarnce numerals,

in the device 107 of Fig. 2, In contrast ta the device 18 of Big. 1, the metal tube 16 and the
plastis strard 88 are conxinmdad, Apart from that, the production provess is performed &

desoried above,
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Flz. 3 shows g device 10" which has a configuration similar to that of device 10 in Fig. 2
But which in Fig. 3 serves for producing a evlindricsl, strand-shaped, solid or hollow
profiled part 44 having a8 substantislly non-deformable and temperasturs-resistant shape,
In Fig. 3, the components identical to the plant components and slements in Figs, Tand 2

& designated by the same refersnce numerals,

fn the device 10" of Fig. 3, the metal tube 18 and the plastic strand 28 arve again
substantinlly coestraded. Lead through the holiow mandrel 24 of the exiruder 34 for the
piastic strand 28 s an electric conductor 46 which aftar leaving the hoilow mandral 24 i3
emizeddad in and enclosed by the material of plastic strand 28 o the plastls material &
Incated between the innerside 36 of the metat tube 18 gl the slectiic conductor 48, The
device 16" of Fig. 3 can be used to producs, for example, electrically msulated cables

whinh have a mstal tube Including the slectric conductor 48 with imlerposition of a plastis

myaterial

svioes 10, 8 and QY shown i Flgures 110 3, it shouid also be stated

.::.

respect of the
that these devicss can additionally comprise ong of mars axtruder{s or 3 cnextruder for
axternaly appiving single~ or muli-aver plestic lavers omo the mets! tibe 16, For raasans
of simpification, these additional sxinuders, which are kniown in producing tubss, are not

fHustrated iy Figures £ 1ol
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L, Eljards sedl alalod elens eldallildsdrs, ahol

At

Az 1L e

- sgy wirtszelvényt {10) extrudilngk {Embdl,

az oxtrudalt £

3

Y eaviszolveny {163 fehlll ¢s/vapy lehitk &3
83

- gz extruddalt o drtseebvény (16) belsedbe a Wilids utin ve 1 oepveetopd vagy
wbbrstegdt milanyagsatiat {28) extrudalnak,
ghol g manvagesdl Q8 egv, ax exirndornek (343 o m zartezelvénybe (18] bovezatedt, aa

extraddlt fom zdrtszelvdoy (163 hojdnek kitet adugoldszerszaman (4} halad &1 amelynex
adagolényilase (263 a Bm zarseehdoyen (16 behil helyeskedik el mikfzben ax ae
sxtrudabial hdmdrsekivténd! lehid, aveal icllomenve, hogy

- a7 adegolosrerszdre (24) termilusan Ossee van Kapesolva a fém artsesbvénnvel {163
amely egvittal temperdlia is, Ggy, hogy ar adugoldsersmin (24 & intkeril a fém

al

vpont seerintl slifeds, aeeal jellomerve, hogy a fom zdaseebvény (16) kitlso

£

zartszebvény (1o belsd fal

felilletéve sgyv- vagy Whhrdtepdt manyagbevonatol visauek fel eltmyieen exiriidval,

tandemexteizidval vagy koextriwipval

CAx 1. és 2. igenypontok egvike seerin olideds, nzzsl jellomeave, hogy a fivo 2artszelvinybe

(16} extrnddlt egy~ vagy whbrétept wianyagszal (28) mianyag estiint van kiképeave
hogy a wmikmyag £s6 belsejében tinyomast hoznak Kire | ezzel & Ry wbhés (163 nyomva a
mtianyag usbvet.

A

Ax 1. 63 2 igénvpontek egyike szerinti elffrds, sl jellomesve, hogy ae egye vagy

bbreteglt mianvagsedl (38 timdr srelvényként van Kiképesve ¢ hogy a tOmir

szelvinybe g az extrizid sovdn WOmor vagy Greges profily, lenvegeben nem detormathatd és

RGalle elemet, kiltndsen eoy- vagy tabbszilas elekiromos vezetd snyagot (46) veretnek be,

CAx 14, fgenyponiok sgvike seerintl elideds, areal jellemesve, hogy o Bm sdetseelvény (10

ecgv, az olvaddspontia alatt plasetikusan alakithatd de extrnddlhatG fowbdl vagy egy, a2

T

olvadaspontia alatt plasztbosan alakithatd & extrudalbatd Bmidlviee thot ksl

Ll I

THH1000832



6. Az S, ipdoyvpont szerindt oljdrds, aezal jellemesve, bogy g o sluminium vagy hogy a8
Fmdtvdze! aluminiumdtviest.

x

Az -6, pényponink egvike seorindt eljfrds, aeesl jellomesve, hogy a nilanyagwsal (38

]

tapaddst segftd anyaghol 4l Rkuled rétegpel (30), és ey, 2 RUlso réteget (30} hatdrold
polimerréteggel rendelRezik.

R A 2 jgdnypont seerintl vagy s 2160 ipdnypontok egyike szerintt gligrds, a 3. génypont
figvelembevetelovel, azsal ollomezve, hogy a fon 2avtsselviny (16) killso felilletere febvitt

mbanvagréleg cgy, 2 fém zdriszelveényt (16} hatirold, tapaddssegitd anyagbol dllo belsd

rétegpel £ egy. 3 belsd rftegel hatdrold, polimermnyaghdl kst hiilxe
rendeikezik

9. Az I-% ipSuvpontok ecpvike sverint eljdrds, aves! jellemerve, hogy a fdmesd & w
mitanvagszal (287 koextmdaldesal vagy spvmas utdn clhelvezett extruderekkel ksl

PR3

10 Az 18, lgényponiok egyvike szerintl eljdeds, axeal ellomesve, hogy o sintszebvény (16}

formesd

11 Az 110, igdnypontok egvikie szerintl elidrds, sl jelloweave, hogy 8 miany {28}
kilSutisen 61 habostthad miovaghd! 8l amely a fomber tipadd vagy sem tapadd
tulajdonadopal rendelienixe

12, Az 111 fdnyponiok egyvike szorindt ofideds, axwad jellemaezve, hogy sz adagolészersedm

(24) ket tortadmar, amely oadkdeet ;méai&uﬁ\ amebnek axialis végdn g tiske

adagelonyilasabdnt (261 funkeiondld pyiieds fvdka helverkedik ol
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