Multi-layer Pipe and Method for s Production The present invention relates to a multi-layer pipe
according to the generic part of claim 6 and a method for its manufacture according to the generic part
of claim 1 (see in each case for example, 5US-A-3327383). Multi-layer pipes are preferably used when
high demands exist against corrosion or abrasion. Corrosion-resistant pressure vessels or pressure
lines can be produced in a more costuifestiveipyaydhvamsold itePsidngiol corresponding materials
when multi-layer pipes are used. This is achieved by 10load distribution on a thin, corrosion-resistant
internal layer (e.g. stainless and acid-resistant steel) and a high-strength and pressure-proof external
layer (e.g. finelfpatisEd dtratioracsisery. :mbl- Baridira ptrofi teripbecspYid @rall cHeBre skl as a result
and a large parkobtverigmainingstest cansunptiomeaphe shitled tadmore.costseftecliviapmaterials.
L5In certajn grades, shigsionresisiant bipelines.can, only be. manufactired when being execyted as a
multi-layer pipe (for instance with medianicalbon ng, see below), since materfals ?e.g.%lglh-strength
steels with higtPfagiftiness) can be used as an internal layer which for itself cannot be processed into
pipes or only under great difficulties. 200ther material combinations are possible in a great diversity
but basically tl@?]@gmﬁllha@éilt@m 9@&%&?UH@@I@&?@E@I@&@J@&G&H&J&Q%@iﬂiﬁﬁ%ﬁ@%ﬁ%ﬁ@w&e
processing methods.eligible in each case. When creating the pipe sheathing, there are tw

posabiitics o HEE SR T ANE S L (G T DAt b
semi-finighed ppeddiisttihuging on a thin rprsredipiesiamiosdrbd tringe(fortimdtanawl fdetisaidimeliry)) between
internal and extRrngl-RIRR N afRRBILIRIBRNAL AR S XIGINRIPlalesanch thelwalding. ardhe plate
30edges. Manufacture of such mu.Iéi-Iagqerd ilpes is done fs fé)ll?ws in Prior Art : For mur%ii-layer pipes
with metallurgfEar BTG B RRFRBH THE Yol s oot i SN R TR Db CF8BIE S etal plates,
preferably steebpiatescnaaladdeticdampositespiéiietmadetautsof two different

15  In certain grades, abrasion-resistant pipelines can only be manufactured when being executed as a
multi-layer pipe (for instance with mechanical bonding, see below), since materials (e.g. high-
strength steels with high hardness) can be used as an internal layer which for itself cannot be

processed into pipes or only under great difficulties.
20  Other material combinations are possible in a great diversity but basically the combination
possibilities of materials are restricted in this context only by the processing methods eligible in each

case.

When creating the pipe sheathing, there are two possibilities

25
- metallurgical bonding over the entire surface (requiring cladded plates as initial
semi-finished product), and
- merely mechanical bonding (for instance friction bonding) between internal and
external pipe - preferably internal and external plates and their welding on the plate
30 edges.

Manufacture of such multi-layer pipes is done as follows in Prior Art :

For multi-layer pipes with metallurgical bonding between the layers - for instance multi-layer pipes
35  out of metal plates, preferably steel plates - a cladded composite plate made out of two different
(steel) materials is used as an initial semi-finished product. The multi-layer pipe is then

manufactured as follows:



(steel) materials is used as an initial semi-finished product. The multi-layer pipe is then manufactured
as follows: At first the composite plate is produced by roll-bonding or explosion cladding,

then pipe forming is made in accordance with usual methods such as for example 5by means of a
bending roller or a bending press and subsequently welding occurs with the outer wall of the
multi-layer pipe being executed in accordance with the usual pipe welding methods pursuant to the

material used and inner wall,welding occurring, as.depagsition welding, likewise 10pursuant to the
material The disacvanage o) B BB S B e cost o
the initial semi-finished product and thus also of the final product, but on the other hand also
insufficient availability of thexgitiabsemirfinis hagk piactictahecALSe RIGEHIEIBRCARAGIHBRAPR: Very
restricted for 15it on a worlctwide basis, Tg%%rafe%% %E IS, known to &he applicant and the inventor,

r -

P
only a few installations exist for the %r% ucti onded Pﬁeusftﬁ?ayer plates, for instance in Austria

and in Japan, but for example, not a single one in the Federal Republic of Germany. Neither

installations for explasion clagdigg-ao haraths 8xistasiianhasie Knawn iR thednuenpi-angithe applicant.
For example, at Dynamit Nobel at Burbach, Fede a}HBlfeseéibljc of ermany, one of a few of such plants
a

. . executed 1n accor Ell ce wit 1pe We me ursuapt to the .
20exists. The production engineering GEREHSF S DS b°E gréat probfem and thereforé expensive and

intricate taking into considerationeinaddidomehanlt feldily eeaitalsies dsposrpsweddingrdudtion lots,
anyhow. jdoreover, the number@fieaterialsriyyhich can be processed in this way, is restricted. Thus,
for 25example, certain abrasion-resistant steels cannot be used as an internal layer, if they can hardly
be welded or not welded at all due to their high carbon content. In the case of multi-layer pipes with
mechanical boriditigadsenegalof hreferedlytwaordingsieddipipes are tised hsd thiritgl @emi-finished

product. The pracessivithRegxRIAREAPRIRNYNMAY Bl ARt REX B BIGW BRIVARIBES iRDfHRR gvent of

more layers, the explanations have to be understood ] » ]
availability of the initial semi-finished product, because production capacities are very restricted for

15 it on a world-wide basis. Thus, as far as is known to the applicant and the inventor, only a few
installations exist for the production of roll-bonded multi-layer plates, for instance in Austria and in
Japan, but for example, not a single one in the Federal Republic of Germany. Neither installations
for explosion cladding do hardly exist as far as is known to the inventor and the applicant. For
example, at Dynamit Nobel at Burbach, Federal Republic of Germany, one of a few of such plants

20  exists. The production engineering used for it is also a great problem and therefore expensive and
intricate taking into consideration in addition that it is only available for very small production lots,

anyhow.

Moreover, the number of materials, which can be processed in this way, is restricted. Thus, for
25  example, certain abrasion-resistant steels cannot be used as an internal layer, if they can hardly be

welded or not welded at all due to their high carbon content.

In the case of multi-layer pipes with mechanical bonding, several - preferably two - finished pipes
are used as an initial semi-finished product. The process will be explained below by way of an
30  example with two pipes (in the event of more layers, the explanations have to be understood
accordingly):
- two finished pipes are manufactured in close fit and moved into each other without

friction with the external pipe requiring a higher yield point than the internal pipe

35 - by expansion (mechanically - for example, by means of an expansion die - or by
fluid pressure with the pipes placed into each other being pressed into a die

comprising the external pipe) the internal pipe is pressed into the external pipe by

2



accordingly): two finished pipes are manufactured in close fit and moved into each other without
friction with the external pipe requiring a higher yield point than the internal pipe 35by expansion
(mechanically - for example, by means of an expansion die - or by fluid pressure with the pipes placed
into each other being pressed into a die comprising the external pipe) the internal pipe is pressed into
the external pipe by elasticxpaasiamioh tiehexiasinal piecAAdteidbeaxparision iarcestadelamitted, the
external pipe places itself ngn-positively aroung.the internal pipe due tq the higher elastic. resiliency
Sl the two materials are LA e A B R e o
that the external pipe must K&¥é &tlisRer yield point than the internal pipe, since otherwise the elastic
resiliency of the external pipe causing the non-positive connection with the internal pipe and therefore
being necessary, is r[lissingﬁr'll;lisdls &Qo%a%igglsaarrl vggﬁiaeg\ég%gg%ouss, because high-strength materials -
for instance, especially high-strgng%h Steels - as t ey are espema(iﬁ/'advantageous preferably for
abrasion-resistant pipelines inside the pipe, have high or even very high yield points, and are therefore
unsuitable for fhisamarufactuingspocasst hisitheretarartbexebiedpf e miesentdnySMIQRoie provide
on the basis of the State o{ the Artal multi-lhaél r s well od for its manufacture, which

th the 1nter 1pe., since otherwise t %&SPI[’PI‘GS 1eNncC ofaﬂ%eaexrggrentzg 1 causing the non-
on the one hand trigs and av8ids the’above mentiofed disadvantages and thus not réquiring
roll-bonded anidihvexplosivanciadidecisensil fipishe thprdeiabesnbuesetsieh, ormibanstAgisirand is neither

subject tq¢he pesirigtiangsanvelyeddn ranfasiue.Rh foiltinayer RIPeR@cCOrdIRd I8, then 3Rt ef the Art
with frictionally erfﬁga%egl mechaniczﬁl bonding of Ialy?rsba ong each other. 20 This obj c%is met
according to thETHvantisy 4F By A At I PHSRbRALTR IR U TA)&F PP s HE KRS 1 and
by a multi-layérpipeafiervetarmydfrefddmehsnabd dimemesocoulshivd folondhintie depergentskaims. 25

It is therefore the object of the present invention to provide on the basis of the State of the Art a

15  multi-layer pipe as well as a method for its manufacture, which on the one hand tries and avoids the
above mentioned disadvantages and thus not requiring roll-bonded and/or explosion cladded semi-
finished products but which on the other hand is neither subject to the restrictions involved in
manufacture of multi-layer pipes according to the State of the Art with frictionally engaged

mechanical bonding of layers among each other.

20
This object is met according to the invention at first by a method for manufacture of a multi-layer
pipe after claim 1 and by a multi-layer pipe after claim 6.
Preferred embodiments could be found in the dependent claims.

25

Here, application of roll-bonded and/or explosion cladded semi-finished products can be avoided by
pressing the respective material layer acting as an internal pipe already during pipe forming in the
bending roller and/or the bending machine, usually necessary for final shaping, non-positively into
the material layer acting as an external pipe so that it is frictionally maintained in the respective

30  external pipe without the necessity to expand the multi-layer pipe and thus running into the
disadvantages already mentioned. It is pointed out that in some cases, however, final forming or
shaping is already possible in the bending roller alone, for example, in the event of shorter bending
rollers which can include the function of end forming of the pipe. In that cases a bending machine is
not included in the method according to the invention.

35
In the method for manufacture of a multi-layer pipe by means of a bending roller according to the

present invention, the multi-layer pipe is preferably closed by welding of the external pipe alongside

3



Here, application of roll-bonded and/or explosion cladded semi-finished products can be avoided by
pressing the respective material layer acting as an internal pipe already during pipe forming in the
bending roller and/or the bending machine, usually necessary for final shaping, non-positively into the
material layer acting as an external pipe so that it is frictionally maintained in the respective 30external
pipe without thee paressityio eiparidohedauldayeipipaland thusiétppnguaiamthadisadyaptages
already mentigned. It is pointed out that in some cases, however, final forming or shaping is already
possible in the %ghding roller alone, for example, in the event of shorter bending rollers which can
include the function of end forming of the pipe. In that cases a bending machine is not included in the
method according, tectherdnvenionc3ddrdhe methadipipaanifasienplaopuiii-layer nipaiby means of
a bendinggroller agcording 1o the Rresent inventian, e m u'}-"ﬂc?aY%r&'&%A%%%‘?QJ%%‘X :losed by welding
of the externaPplpe afongsnae the pipe seam and a deposition welding of the internal pipe in order to
produce the multi-layer pipe body. Also, the material layers can be connected on the pipe faces, for

example to prevaetthatppridiy Spenatistesbetwaen the inairbiatdavearswihicharadnetallurgical not

connected over he, grfte suface. & prefermed application of the methods for maniiaclure. of pipes
according to the invention, espemaF the method of the present invention ﬂsé’l?, IS the manufacture of

inventive doubledaybhqigede ditloimhsthet inveritdi is Abortéstricted-tayir pisoatidrpiges fotlrdegper pipes

and pipesowithhgyven,LRAmMere-IR¥ERsHE M ERRE RN R RLIRUGed ACLRUAINDRIAR PrEsSRIRYEMtIoN
which is far more difficult in Prior Art or even not possible at all. In another especially preferred

embodiment oftH&pratarit VNI HitY: preferably metal plates, and more preferably, steel

plates, are used as material layers or elements of the material layer. 15 According to the method of the

present inventjpngligg %@Qdﬂ%@éﬂ%d%&@fnﬁ%@@ Blgp\{@sréﬁm%ﬁﬁgﬁ?'ﬁ%@s%?&é%abl‘}%@?pﬁ%&? asa
respective internal layer which cannot be welded or can be welded onl% under great difficulties. The

principle of thé TAGBH FET i NS e T ST BT S Y S8 OL A 8 PpRYraLEYEuring pipe

shaping irsthe bending roller is non-positively pressed into the 20material layer acting as an external

pipe and thus K&g%ﬂﬁl% {H@#ﬁ%ﬂlﬁg fﬁk%}gsgﬁﬁggéﬂl%g ﬁ&%ﬁ@l@'lnaterials - as for example very high-

strength steels - can be used as a respective internal layer which cannot be welded or can be welded
only under great difficulties. The principle of the invention remains: The material layer acting as an
internal pipe already during pipe shaping in the bending roller is non-positively pressed into the

20  material layer acting as an external pipe and thus frictionally maintained in the respective external

pipe.

A gap is preferably left between the edges of the material layer positioned on top and the stop edges
which will close only during the pipe shaping process.
25
After forming of the pipe body, the material layer acting as an internal pipe due to the impact of
force can be shifted within the material layer acting as an external pipe so that a plug-in sleeve is
formed permitting pipes to be plugged into each other so that pipe assembly on site is extremely
simplified.
30
For completion of the pipe body also in this embodiment of the procedure according to the present
invention welding of the external pipe is preferably done alongside the pipe seam.
The inventive multi-layer pipe, in particular the multi-layer pipe obtained according to the inventive
method, is formed such that a material layer positioned inside has a higher yield point or proof stress
35  (see below) compared with the outer material layer with at least one material layer comprising

preferably a metal plate, and more preferably, a steel plate.



pipe. A gap is preferably left between the edges of the material layer positioned on top and the stop
edges which will close only during the pipe shaping process. 25 After forming of the pipe body, the
material layer acting as an internal pipe due to the impact of force can be shifted within the material
layer acting as an external pipe so that a plug-in sleeve is formed permitting pipes to be plugged into
each other so thakpigeliassenblycansiiads exdramelyysipiplfiechr30gtomeprnglatioeaidng pipe body

also in this em?.l‘é’r%‘ menkef ihe Rroggayre.according 1o the present inventiop.welding gl gxternal
pipe Is prefera(by lone allon_95| e the pipe gé)am. The inventive _maftlﬁé)yer pIpe,in parUcd?Iar the
multi-layer pipBaitaiieeratid ingdoitie Muehtiearetitsanismoeniaynsuchiahap & meiighayer

positioned insidehasoadnghannieldprint o prostsiressiddisasybalaw) compared with the outer
material layer with at least one material layer comprising preferably a metal plate, and more preferably,
a steel plate. An especially preferred embodiment of a multi-layer pipe according to the present
invention is chasemstirisiedhmpiisntiey ettt eyen pipenshisthnethees wasatre-taddepirecehibitheg two

steel plate magerialJayess withathessiegh plate pwitieh actacag aniiptetakRiRa haviagRhgh 4p to a
very high carborhcogtelpt and thus is %t I%as& not te(fessarlitl._lweldable_ any r?nS ,lAt_:lcordir\}/% to the
present invention it is on the 6ne hand not necessary to use claddBd piates (with the disabiVantages,
already discusgedfatethelegirpinblapfrionthelinaryitichesrantitinmigsetishaditbditityeasyovelbasl high

prices), ofy the,gihglaRandnrvertbeless pullidayerines sresPeGialivdoubiedayecpines out of steel
plate material Iagle%s - Wgh %,high yield?gfi t of the1 mfateriellll of }he.resp?ctiyelinternal 10pipe and
simultaneous WY EI Poitof thE TRatoH A ST AT Fe AP SEH A RYGEIRE Pips taH B& RIAFHANE b,
which is necegsanplyfbizkxbrmple rfostguelvighplicatiadnspef smedthilElarpipesveguiringaaipssibly high

abrasion resistgperQfieWnkerighRiRg.SINCR RIgh AR BB SRIRIARGCE ﬂ@l@‘@éﬂﬁ’. spiRGidgsIg/so with a
high hardness which in turn coincides with a hitgh yield point. Such multi-layer piﬁes having an internal

pipe made ouPBFYYHATR ARSI P RGHAI B paTRAY the PedsedaliPaERiiar RS Btit which
have neverthelessgiprdtal lungicbh cornadtebnsobadjateniddyersaoten thedpntird gurface; tbtannot be

manufactured agrording. . R bAL L REYHQ 10 GBSt LY NAVTRYUNEY BeGamE RAsHRIedpe to the

present invention. It must be pointed out that in the event of a not very distinct yield point - for
example, in cASEYBHIHTP hUte L BE Pt ABTO i LB R BIsb e tras & i Wersoisibted for the
yield point as theiamatiapohsitessxahplplasticpef manentexpahsiorddnderi@0ateastainsimpact of force.

will be substituted for the yield point as the amount of stress of a plastic permanent expansion under

20  acertain impact of force.

Independent of what has been said above, the method according to the present invention permits in
addition a far greater plurality of material combinations for the inventive multi-layer pipes. For
example, in Prior Art certain abrasion-resistant steels cannot be used as an internal layer, since these

25  not only due to the high yield point usually coinciding with their high abrasion resistance are not
suitable to be used alone (e.g. as a single layer pipe) for the pipe shaping process, and also would
have to be welded for internal pipe formation, but are hardly or not at all suitable for it due to their
high carbon content, i.e. cannot necessarily be welded (see above). Therefore, corresponding pipes
do likewise not exist until today. But the method according to the present invention, which takes

30  advantage of the non-positive pressing of the respective internal pipe into the respective external
pipe during the manufacturing process, permits manufacture also of such multi-layer pipes, which
use as an internal layer a non-weldable or not necessarily weldable material - for example a steel
with a high, and preferably very high carbon content -. Thus also the use of materials not weldable at
all such as for example modern plastics having the desired properties of an internal pipe layer,

35  becomes possible at all. Pipes with such internal layers do likewise not exist until today.



Independent of what has been said above, the method according to the present invention permits in
addition a far greater plurality of material combinations for the inventive multi-layer pipes. For example,
in Prior Art certain abrasion-resistant steels cannot be used as an internal layer, since these 25 not
only due to the high yield point usually coinciding with their high abrasion resistance are not suitable to

be used aloneA&.iag g siaglef iaydopipg) fgethpdpipa shapingpiacassnand dse wabdd have to be

welded for inteinal pipe, fRrmation, bt are hardly or.not at all suitabls for e 19 heirhigh carbon
content, i.e. cannot n cessgrlly be ngt ed (see above). There ore, corresponding plpé)s o likewise not
exist until todd§PeBEn i hIethestE et arimy e thesrede atmavientidhcq el takadisbidvantage of the
non-positive ppessitch@btbnd @spastive, kitesnaldnieadiadRa tpeppatyemde mahdipteaisingthe
manufacttéring[ rocessbggrmits m ufadcture also Pf su&h mlfllatliﬁilr? erﬁ)' [ eas an internal

|
ns1 1e used, or F or un Ofm int pes

: hl? us
layer a non-we dabfe or not necessari y weldable’ matenial - for e mp e a steel vggitﬁua%igh, and

preferably vergXiighedibemiepirientich Tlesetids mdtidercopipsedisam mbiveid disimrated Mahchias for

example modekiplasticshaving theresilrehRfORetiesobaesiRisakpHesdyas Salkgcomes possible
at all. Pipes With(fttjch.in%e{.natl layers dotlti]k%wig.e no{ exisltl.ut?qtilttodaé/.ngl?in inde endept of it, also
multi-layer pipBS Can be MARTACtUFSY By Means 81 the Thethad Sesor fng"‘Pé“ﬁwpe“‘gPé%Sve‘H\sxention,
without using exiyemsigdoarithhelrtis ranaitd bieofclaalar plegero{ Arait arealijeconthe oteditower the entire

surface), i almestiany Jgersiametarswhichisinateossihle aesordingdoiRAnL At since here the

necessary expansion is limited b¥e§3|$ dlmenS|or]s of 5the expapsion d [ used, oréogl a die necessary

for uniform shABMRG i TRE CALEeSrS iy RIE SR SASIEh Rorte IS pAKt WHIRR S H S thahliti-layer
pipe to be mantifatimed oCampared with(2his the inventive roll bending process permits multi-layer
pipes, which are not subject to such predetermined limitations, since the bending roller, which
intervenes for shaping purposes always only in one location of the pipe radius of curvature, does not
limit the diametét BFt %K?&H?R/EeftﬁmHﬁﬁ‘é@?é%fﬁé‘?“f‘ﬁﬁ‘%%’ﬁ’&?%&&Frgf’éé“Fﬁfﬂ}ﬁ’i-lFaY%?tﬁlbé%' without
cladded phatesucaneivel pipnivfatigregtadivicd exdead osrdqprefdrablynmicgeticdfyrfapt tlomtimit of the
present State f the Mt Qb adieMRIR OfARRIOX G BIM(Bdol-ar ThE RgSent invention permits

manufacture of multi-layer pipes with partial internal layer at all, i.e. 15an internal pipe forming a
graduated circle in cross-section, for example in the form of a channel insert at the pipe base which is
likewise not passibleotndetiar iAdtiauitibawititmdhisacarvoetibion ihshewtic bé thagntienaed thatragcording to

the method of Ig. PrESERLIINEIIPI.Of GOU'SE.AIZQ RIBES IR Y NENSMphAUaRteR . RiReaily also
individual pipes, can be economically o o .
20  manufactured, which in Prior Art on the one hand is impeded by the intricate cladding and the

minimum production lots necessary for it, and on the other hand by the especially set up tools and

appliances required for expansion.

Below, non-limitative embodiments will be discussed by means of the drawings, in which
25
Fig. 1 a perspective view of the base plate subsequently constituting the external pipe, with stop
edges, and the internal plate subsequently constituting the internal pipe, in the still flat,

unworked condition, and

30 Fig.2  aperspective cross-section of a multi-layer pipe according to the present invention with
the base plate of the external plate exhibiting stop edges and the internal plate constituting
the internal pipe being clamped in-between these stop edges after the corresponding

shaping progress.

35  Fig. 1 shows a perspective view of the base plate 2 subsequently constituting the external pipe, with
stop edges 10a, 10b, and the internal plate 1 subsequently constituting the internal pipe, in the still

flat, unworked condition. The multi-layer material thus formed is shaped into a multi-layer pipe

6



20manufactured, which in Prior Art on the one hand is impeded by the intricate cladding and the
minimum production lots necessary for it, and on the other hand by the especially set up tools and
appliances required for expansion Below, non-limitative embodiments will be discussed by means of
the drawings, in which 25 Fig. 1a perspective view of the base plate subsequently constituting the
external pipe, wihisigpoarigesseani ihieidntgrazhplate seliseqdbatlyitonshiuting e inteinghpipe, in the
still flat, unworked condition, and 30Fig. 2a perspective cross:section of a multi-layer pipe according to
the present i a e L e B R el
plate constitutif§ iR H&NSITe BEIRg cltnsed!ipiisetie e fhosecdieip Bades arteihtfdsoflesponding
shaping progregsma&irilayksiowsaadprs sppetive Yiaw o, thexpaseriilaten 216ubsegurnty wepsptituting the
external pépe, yitqnstol%cggfes 10a, 10b, and the internal plate 1 subsequently constituting the internal
pipe, in the sti flat Unworked condition. The multi-layer material thus formed is shaped into a
multi-layer pipe according to the present invention by means of a bending roller with the material layer
1 acting as fal-nﬁfthrﬂ@kn@iﬂ)@r&@fMt@@mB%QQB%%@é%@&ﬂi@Q%%%e&Qﬁ/@ﬁdrﬂmﬁﬁ kheimept;essed
non-positively into the material layer 2 acting as an externgl pipe. One can alsq see here that between
the scges of (L B AR e A & ATl s RSt DA g R R s only
during the pipén&shpiriPpreciaspddig-Risttonbeacctorsdgecton 16b aftenseikiyerdyipehspatcording to the
present inyentignwith theRaseplatesaf g xteraghriate «exhibiing storedeesdOandb and the
internal plate 1 constithin?%g@e internal [g%tb i ed in-between these stop edges 10a, 10b

ing cla ﬂ
after correspoRGSHARNY T BrbUF e S At RO S eBRe RO SRRRIER) 1o W Bxtemal pipe 1
as a result of tHedlgidired prioocess. The gap between the edges of the material layer above and the
stop edges 10a, 10b has already closed before. M C S LLP Claims



1. Method for producing a multi-layer pipe (5) with the aid of a bending roll, wherein individual layers of
material (1, 2) to be combined to form the multi-layer pipe (5) are 5 laid one on top of the other,
wherein one layer of material (2) acting as the respective outer pipe forms a base platé] WhidiPhas a
stop edge (10a, 10b), preferably a welded-on stop edge (10a, 10b), approximately along both its
longitudinal edges or approximately parallel thereto in each case, and the overlying layer of material
(1) comes to lieldoasely between these stop edges (10a, 10b), and 10the multi-layer material formed in
this way is formed with the aid of the bending roll into a multi-layer pipe (5), characterized in that the
layer of material (1) respectively acting as the inner pipe has a higher yield point or proof stress than
the layer of mhterifyLQiRE Wﬂ@%‘ﬁé@fﬁ?é’%‘ﬁ@r‘ﬁfﬁé}ﬁﬁ@ veretinsdedrigertespectively acting
as the inner pipe is clampeibietvegns thferatainied gps o kOegriiihidan chtmeHaya okl mpdesiadr¢1)
respectively acting as the, igngr piRs, s ershy RiERaRdAONROPINENING G AKEoLmalRIAl (2)

respectively acting as the outer pipe in the final phase of the pipe forming in the bending roll and/or a
bending machine which iQU&iB&sdeEktRPasae WMistisd Foiopridtcify Htmumtrirly pipedeshyNith the
aid of a bending roll accadpn@de @tainod), 20ebamcterisad bvihad |sndhaitinished mulprayergipe (5),

the layer of material (1) acti the inner pipe forms a pitch circle in cross-section and thus
preferably orms a chan il TG T e A g B s St o ipe
(5) with the aid of a bendpsty el BeEsiemTgaes cl8in 28wt 2, characterised in that individual layers of

material ¢, 2) to be combinaditpifrmtheimtslicayaniving (5)Yaredaidione andareektam other, wherein
an intermediate space is left betyween the edges of the overlying layer of material (1) and the stop
ctigos, i mtermetiate SEAcE L OB Do T b T e B Yo
producing a multi-layer piygénésywichntise i et a berrdivigld olinctordingues cledpihe, lyero8, characterised
in that following the shapjngegfithe Ripg Body (B)ethe: laxari-matesal {bnkesReat vely-asting as the

inner pipe is displaced by means of applied force in tFe layer of mat rialég tin the outer pipe,
rosulting n the formatior % B 1 CLERS WG A SivS Sepae Tt B O TASHE anotner.
5.Methodfor producing amieriilidyesspipe¢b)agitly théhaidnof Rinoéndimepy plleatcd axaimgstovelmentst

the layer of material (2) respectively acting as the outer pipe in the final phase of the

pipe forming in the bending roll and/or a bending machine which is subsequently used.

2. Method for producing a multi-layer pipe (5) with the aid of a bending roll according to claim 1,
20 characterised in that, in the finished multi-layer pipe (5), the layer of material (1) acting as the
inner pipe forms a pitch circle in cross-section and thus preferably forms a channel at the foot

of the multi-layer pipe.

3. Method for producing a multi-layer pipe (5) with the aid of a bending roll according to claim 1
25 or 2, characterised in that individual layers of material (1, 2) to be combined to form the multi-
layer pipe (5) are laid one on top of the other, wherein an intermediate space is left between the
edges of the overlying layer of material (1) and the stop edges, said intermediate space only

closing during the pipe forming process.

30 4. Method for producing a multi-layer pipe (5) with the aid of a bending roll according to claim 1,
2 or 3, characterised in that
- following the shaping of the pipe body (5), the layer of material (1) respectively acting
as the inner pipe is displaced by means of applied force in the layer of material (2)
acting as the outer pipe, resulting in the formation of a plug-in socket which allows

35 pipes (5) to be plugged into one another.



claims 1, 2, 3 or 4, characterised in that the multi-layer pipe (5) is closed by a welding (7) of the outer
pipe (2) along the pipe seam (8). 56.Multi-layer pipe (5) having a layer of material (1) respectively lying
on the inside and a layer of material (2) respectively lying on the outside, wherein no filcéybh P
metallurgical bonding exists between adjacent layers, characterised in that the layer of material (1)
respectively lying on the inside has a higher yield point or proof stress than the layer of material (2)
respectively lying ofetinel butsicecand muthattheilay@r eftmateidal(d)adtingdisitbedinges ppefis pressed

non- 10positively ipia. ¢ lavesaf MACHALE) RIPRCIYR ¥1%%PB$%§)Q%19§&?BPAR%H ipffisiayer pipe

(5) according to claim 6, characterised in that the multilayer-pipe (5) is closed by means of welding (7)
of the outer maten@Fl%‘i}érrp(l?? SbHgide RIpiperEddin (8). 158.Multi-layer pipe (5) according to claim 6
or 7, characterised in that at least one layer of material (1, 2) consists of sheet metal. 9.Multi-layer pipe

(5) accordjng o clmﬁlagg? REIST RN D o gshans leyer almaiaral G Rl gonsisia o shee

steel 20 10 Multi-layer pipe (5) according to claim 9, characterlsed in‘that the multi-layer pipe is formed
as a double-layer ﬂb‘é”@ﬂhfﬁﬁﬁ%é%%}&’éﬁ%%% Bf‘tﬁ‘f&té’i‘@ﬁ(‘f mo)yHzeRe BFeHrsiceldandiprarss the

layer of sheet Steel!)c(ﬂa)ea()ﬁk[]@&ﬁ herinaerpipadias adighiigeyerynhighicaybapecovtentianchtiitls can no
longer necessarily;b ns1de l?as a glgher yield point or proof stress than the layer of material (2) respectively lying on
the outside, and in that the layer of material (1) acting as the inner pipe is pressed non-

10 positively into the layer of material (2) respectively acting as the outer pipe.

7. Multi-layer pipe (5) according to claim 6, characterised in that the multilayer-pipe (5) is closed

by means of welding (7) of the outer material layer (2) alongside a pipe seam (8).

15 8. Multi-layer pipe (5) according to claim 6 or 7, characterised in that at least one layer of material

(1, 2) consists of sheet metal.

9.  Multi-layer pipe (5) according to claim 8, characterised in that at least one layer of material (1,
2) consists of sheet steel.
20
10. Multi-layer pipe (5) according to claim 9, characterised in that the multi-layer pipe is formed as
a double-layer pipe (5) which has two layers of material (1, 2) made of sheet steel, wherein the
layer of sheet steel (1) acting as the inner pipe has a high to very high carbon content and thus

can no longer necessarily be welded.



