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-1- Title: Production-optimized process for producing a multilayer pipe

The present invention relates to a production-optimized 5 process for
producing a multilayer pipe. Multilayer pipes are preferably used

whenever demanding corrosion or-abrasion requirements have to be met.
Corrosion-resistant pressure vessels or pressure lines 10 can be
piadieed attodercastbycpgingumdtiayerpipes sthahdsy prododingithem a
as solid ve@qr&agglggg?ggggding materials. This is achieved by the load
being divided betweén a thin, corrosion-resistant inner layer, (for example
rust- and acid-resistant steel) and 15 a high-strength, pressure-resistant
outer fayes ¢or exaveple finr-grainedestructural SIESIRUFHIS allows tthiel zed
pyerall consumption of:steshto he reduced goasidesaply and arlarge pagter
of the remainisr%grstgeL oTsumgt&j%p 1%%1%% smfeted Egegg%%%{ atetials..2Q .
RbFasTon-resistant pgiiﬁeanneg of cértain qguality classes are only made
possibledn Hea firkt BlicesBEBERglEGe t& Malti&er pipes (for instance
with a mechanical bond, see below) , since materials (for example high

g3 stienglh stegle Wity high Jevals, of hargness) whiehin Jhemseles: s nes
cannot be made into pipes, or only with great difficulty, can he used as an

HRBr RyeP R WidErarfety bPBfiTer Cofibinations ot TnAtEnAls K& <30 P Pes
possible, bmiteddngiinciple onlycbythe peocessiml techniggesthars  of
?559%%%?’1&9 iﬂé&%&‘g@;ﬁ?w&@e&gﬁ@@mc%iggdg_%pipﬁr@eﬂ@d

Istinction Is ma efween ull-area metallurgical bonding (this .

Rtites G prite %%%wg(eer%lifi%isﬁié‘a%tarﬁﬁg Jfﬁa%ﬁ{aﬁjrfnsdl p%alrélymner
&@mﬁamd£QﬁH@HﬁF@&ﬁn§ﬁﬁ§eﬂﬁﬁ@naC1d”r@SiStant steel} and
a high-strength, préssure—reéistant outer laver (for

example fine-grained structural steel). Thig allows
the overall consumption of steel to Dbe reduced
considerably and a large part of the remaining steel

consumption to be shifted to low-cost materials.

Abrasion-resistant pipelines of certain quality classes
are only made possible in the first place by being made
as multilayer pipes (for instance with a mechanical
bond, see below), since materials (for example high-
strength steels with high levels of hardness) which in
themselves cannot be made into pipes, or only with

great difficulty, can be used as an inner layer.

A wide variety of other combinations of materials are
possible, limited in principle only by the processing

technicques that respectively come intce consideration.

When constructing the pipe shell, a distinction is made

between

- full-area metallurgical Dbonding (this requires
clad plate as a semifinished starting material),

and
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bonding) between inner pipe and outer pipe - preferably inner plate and
outer plate and welding thereof at the edges of the plates. 5 In the case of
multilayer pipes with metallurgical bonding between the layers - for
instance multilayer pipes of metal plates, preferably steel plates - a clad
composite plate of two different (steeg materials is 10 used as the
semifinished starting material. The diSadvantage of this process according
to the prior art is on the one hand the high costs of the semifinished

starting MafeHal, FREEARLGRENFRISS S of tHeFentf Broat&s bators the>™
other hand:afsman inadequate availability of this semifinishedstartings -~

material 9DAGCOUR, f extremsly limited prodygtion capacitiesfogitdn theng
world. Furthermore, the number o mategals thatf(:at beB ocessed in this
es o S

way 20 @ TiheS For FeBice” cefthih AbTaSionTesistint“stae

g6fs"cannot

be used as the inner layer if they cannot be welded, or only poorly, on
%%OUQB% t@gl[g:ogrb dg_arm @Q%E_@j}léx% jﬂlgh@scasﬁi(ﬁf’:mtﬂﬁﬁﬁ)ﬂmm cal
with mechanical bonding, according to earlier priQr art a num g
ﬁtﬁ?éhge]lcp ipgse%gﬁe?gra%?wgl & Xreégﬁsed asﬁ%]g g[g%%g semﬁlﬁléghgeld"“ayer
matefisl. ThelsroeesPWlss expraned Below &1 fetbasié bfthe exanpid®
of dwp 3Pipipesia the ease offurther yess, thestatementsanade sheuld s

he, understao caresperginglya- T inished,pipes age produced fo i
exactyafrom the materials to be combined and are pushed 35 one into

the other without friction, the outer pipe having to have a higher yield
stieagthi thafiv te imer pipet BisByexpanding¢mechianigahp- fope prior
instance; by rpgans.gkan expanding.head geby fuigpressuesinthe  che
lastte%icfalsgj:[gg c&pegtl)gg%:?rqg inx% eetlbleal ; aﬁd consequently also
of the end product, but on the other hand also an
inadequate availability of this semifinished starting
material on account of extremely limited production
capacities for it in the world. Ffurthermore, the
number of materials that can be processed in this way
ig limited. For instance, certain abrasion-resistant
steels cannot be used as the inner layer if they cannot
be welded, or only poorly, on account of their high

carbon content.

T  the case of multilayer pipes with mechanical
bonding, according to earlier prior art a number of
finished pipes - preferably two -~ are used as the
starting semifinished material. The process will be
explained below on the basis of the example of two
pipes (in the case of further layers, the statements

made should be understood correspondingly):

- Two finished pipes are produced to fit exactly
from the materials to be combined and are pushed
one inte the other without friction, the outer
pipe having to have a higher yield strength than

the inner pipe.



16

15

20

25

30

35

other being pressed into a die comprising the 5 outer pipe), the inner pipe
is pressed into the outer pipe with the outer pipe undergoing elastic
expansion. Once the forces of expansion are removed, the outer pipe
comes to lie with a force fit around the inner pipe because of the higher

10 elastic recovery. - Finally, the two materials are welded at the end

faces. 15 The disadvantage of this prior-art process is caused by the

outer pipe having to have a higher yield strength than the inner pipe

since btﬁgé’rwi%(%?é“&égﬁ’c rég‘g\%}%ﬁ@f ?ﬁéelo ter bipe@ﬁ]%t inl&%géz%ﬁg by
force fit matthedfnerpipeand ibitherdicreteqdirddlis bEbdeRi: ThHSES

disadvantageous inparticulacbecause pighesirengthmmaseralsnfdrde the
instance Cptaj{gg:ul%l ipli h-stlr_een tg éte%[lstbas are £§§ti0@8ﬂ%xi sing the
advantageous preferably fora rasion-resistant pipelines in the interior of

the pipe SHEREhigh BE bvertery RigHReld P8 trefigths Saffdreinto the
consequeitlynotsuitable fot thiseproduetionoproeessida tie meantihess tic

however, WQ 2006/066814, Al has. disclosgd other grpceéﬁﬂ/m%do are

not have these 30 disadvantages and serve for the productign of a

multilayerPIpe Gith mechaticat bohding H&tHEen tie Jré)?erg%%a?eﬁ{ﬁ by*©
means of atbeadingrdll. dhethése 35 -dndiwidvaldayers obmateral toilsgrer
combinedgform themultilayer pipe are laid one on top of the other, and

- 4 the multilayer material formed in this way is formed into a multilayer
pipe with the aid of a bending roll, a layer of material respectively acting
as the-infér pibEvbeirid pressed e a5 ByEr Gfifiatéfian@spédivele end
acting asrthe= outer pipe in the final phase of-the pipe forming L

The disadvantage of this prior-art process is caused by
the outer pipe having to have a higher yield strength
+han the inner pipe, since otherwise the elastic
recovery of the outer pipe that induces the force fit
with the inner pipe and is therefore reguired is
abzent. Thig ig disadvantageous in particular because
high-strength materials ~ for instance particularly
high-strength steels - as are particularly advantageous
preferably for abrasion-resistant pipelines in the
interior of the pipe, have high or even very high vield
strengths, and are conseguently not suitable for this

production pProcess.

In the meantime, Thowever, WO 2006/066814 Al Thas
disclosed other procesges which do not have <these
disadvantages and serve for the production of a
multilayer pipe with mechanical bonding between the
layers of material by means of a bending roll. In

these,

— individual layvers of material to be combined to
form the multilaver pipe are laid one on top of
rhe onther, and
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in the bending roll. This process can be used to produce multilayer pipes
10 which do not require semifinished material with roll- bonded and/or
explosively applied cladding, but also are not subject to the restrictions
that accompany the production of multilayered pipes according to the
aforementioned prior art with frictional mechanical 15 bonding of layers
with respect | E_olgn_eL %ng];he&a'g_@e:ygg ofssgmifinished matesialyuith is
roll-bonded anc Jor explosivel ap lied claddin -iEQV%qud bydfirste 4
creatiﬁ@%@eéﬁ?ﬁe %y@}%l&%{ma{?éeﬁal Bfirst f%l connection - for instance

a weltbsedimeantbien forciiytie |&fer SPhaterial réspeREGEy AetiMg as
the ingerpipe With afpscesfiiniato the fayeiefi matapet respectivelp acting
as th%%gtee% pipe during. the pipe-farming iR the,beadingrell bysa funtaer
25 connéction between tthe la %r,lsa?f n@é%@alééo p§e E_)B%d §g§{ning
deforithigas prégressed to acer aifi extent - and in this way holding it
frictionallytinetheeréspectie duter pipe, that is without having to expand
the multilayer pipe and thereby encounter the 30 disadvantages stated
it respectto the aforementionedoexpansionepracess. INevarthelesss this
process has the technical disadvantage in terms.of;prodygction thag it -
wheGhiresa 38 Fuither Jcﬂfé):re?r]esc%%ﬁ\fslet\:/Lveen the layers of matgil%l to be_
berswéd b thepipeTdmtlyin T befting rsi aftér deforming has
a pEOgiessead:itoj acertain ekient ewhickrgénarally fakes31a68B Weldit.
oFOrs ; cannegtionst is-therefaremecsssaty todatestuptithe - & pipere
a%%%”'%%é% Eé%%igto connect thetwq layers of matetial fo ope-anstherat
IS Turther point. For this purpose, thetstllg%rglna{%%e%%&l{])e must be
PREMBVED oI Beliding rof S then the connection has to be 5
created, that is to say generally the weld seam has to be applied. As an
rallernative tg thiscweldingisagd material with roll-bonded
and/or explosively applied cladding is avoided by first
creating between the layers of material a first
connection ~ for instance a weld seam - and then
forcing the layer of material respectively acting as
the inner pipe with a force fit into the layer of
material respectively acting asg the outer pipe during
the pipe forming in the bending roll by a further

connection between the lavers of material - tc Dbe

-applied after deforming has progressed to a certalin

extent - and in this way holding it frictionally in the
regpective outer pipe, that is without having to expand
the multilayer pipe and thereby encounter the
disadvantages stated with respect to the aforementioned

expangion process.

Nevertheless, this process has the technical
disadvantage in terms of production that it requlires a
£urther connection between the layers of material to be
ereated during the pipe forming in the bending roll,
after deforming has progressed to & certain extent,
which generally takes place by welding. For this

connection it is therefore necessary to interrupt the
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also take place in the bending roll, but this blocks the roll during this time.

Then the pipe blank (also known as an open-seam pipe) can be

re-introduced into 10 the bending roll in order to continue the production

process there. Such a procedure is extremely time- intensive and

therefore represents a considerable disadvantage in terms of production

costs. 15 However, WO 2006/066814 Al also teaches a process in which

- individual layers of material to be combined to for thehmgltili%szzre%ige of
e

RreA8id oREom@p of 20 HH5thera ISYEF St thateriat actifg as
respectivelouter pipesformingzease plater wWhichuhas astopedyge;  For
Fﬁ%?a_u%%@ggkxk%@Sgﬁ&EﬂgﬁfﬂﬂﬂQﬁﬁEﬁe@iﬁ@n%@%%gﬁé removed
ngitudina s or appraximately, parallel.thereto in 5 gcase,.an
%ég er y%gﬁggglrlgfgmgtgeﬁl %grﬁeis:%t%qie%ggseﬁ? %Ié?v%ggnotrheégéstotpo dbe

edges; ofd - the uitlayer riaterigrofhed ivthid®way & forfiiwiiFthet©
aid ofithebengling rolkintara 3Q mutilayerpipes the dayer of matetiatg may

(eepectivelyacting as the,nnerpipe.feing clampad befueen 1S9 occs
&dges and the ayer of materlallrespectlve?y acting as the inner pipe

{RBFeby Being pressad Withs oIkt intd '35 Iy eFofifiagngr= (a1so
respectively astingrasthes uterpipein thefindlphase bhtheogipe $rming-o

ipthe bending roll, §1According tothis embediment. of WG 2006/066844: on
Al, consequently, even materials which cagnot be.weldg{qdlorm%qé%wi%gmeq
Grear §ffoulty SSich as forifstahcd Paticulary high-strength steels - can
be:tised ay¢he Brespettivs ifrer fayek Heie sot the layer P hatsighole
actingAsthe-dpaer pipeds-pressedawitiiactores fitinta-the layer of material

respectively acting as the outer pipe already during the pipe
However, WO 2006/066814 Al also teaches a process in
which

- individual layvers of material to be combined to
form the multilayver pipe are laid one on top of
the other, a layer of material acting as the
respective outer pipe forming a base plate, which
has a stop edge, preferably a welded-on stop
edge, approximately along both its longitudinal
edges or approximately parallel thereto in each
cage, and the overlying layer of material comes

to lie loosely between these stop edges, and

- the multilayer material formed in this way 1is
formed with the aid of the bending roll into a
multilaver pipe, the layer of material
regspectively acting as the inner pipe being
clamped betwsen the stop edges and the layer of
material respectively acting as the inner pipe
thereby being pressed with a force fit into the
layer of material respectively acting as the
outer pipe in the final phase of the pipe forming

in the bending roll.
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forming in the bending roll, and so is held 10 frictionally in the respective
outer pipe, that is without needing a connection such as for instance a
weld seam that has to be created. Therefore, a time- and cost-intensive
interruption of the pipe forming process in the bending roll is not required
here 15 either. However, this produ‘ctﬁ)n“process once again has the
disadvantage that here the inner layer of the pipe is not completely closed

irwepd i sitice art 6 % imi&IiElfiftérered of e HipE i fothtet oy A1 -
thenstop.edges,provided anstherespectiviebase platecthas20vielalsdy ox

tﬁﬁz‘ yer of material respegtively lying on _the outside, whigh, has the; result,

that the advantageous_effects of the pipe inner layer, such as corrosion aqr
RGrakio redistancel BAmMTIEEr fleret ThiIs® disaddahtale &6 Caftfiot "¢
be: opercomessinipiy:by bulldsgr25 weldingen thisregiontsiace baweldedo £
cennection between thg material gf the.stopgdge agd that gkthe ipner, -
layer is indeed out o the (élljesti?n in the case oféhis .prgcesséé/vhg%r%.
WiiShEE to abbid wlitthg befveerr five inrier layst BRb the odter RS 305t
is thiéreoresan objeet ofthegsresentinvertcrronithebasis af thelistioraibe
aceerding to WO 20064066814 cAktg provideig progess forproducing aheld
roultiayer bipe whic reguites peliner.an jleryglion of g Dipe . 1 5
orming procesé/fgr connecfing tﬁe%yers of material nor subsequent
WOIKIRYh o BEAS BFthE laFers TC iistBriaP Y T THIS 0bject is'athiévkee @
ageptding tontheriaverition bya process fargptoducifigea afultilayerspipelme -

with; the. gid of; aplate.forming machine-inwhich 5 - individyallayees,ofing
material to be comhined to fqorm the multjlayer pipe are laid one on top of
REBIRSES at kst oriE ofl?ﬁél%isfé?s oFﬁL#a erial “coR€iSting 6Fmbre rﬁl ere

an
ericchaitton elémwatyer, this production process once again

has the disadvantage that here the inner layer of the
pipe is not completely closed inwardly, since part of
the inner circumference of the pilpe ig formed by the
stop edges provided on the respective base plate, that
is to say the layer of material respectively lying on
the outside, which has the result that the advantageous
effects of the pipe inner layer, such as corrosion or
abrasion resistance, cannot cccur  here. This
disadvantage also cannot be covercome simply by build-up
welding in this region, since a welded connection
between the material of the stop edge and that of the
inner layer is indeed out of the guestion in the case
of this process, which wishes to aveid welding between

the inner layer and the outer layer.

It 18 therefore an obidect of the present invention on
the basis of the prior art according to WO 2006/066814
Al to provide a process for producing a multilayer pipe
which requires neither an interruption of the pipe
forming process for connecting the layvers of material
nor subseguent working in c¢f parts of the layers of

material.
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10 - after that, a first connection, respectively, is then created between

the bordering elements of the overlying layer of material and the adjacent
layer of material, 15 - the multilayer material formed in this way is formed
into the pipe and, during the deformation, the edges of the elements of

the overlying layer of material thataré still freely displaceable with

respect to one another can move freely 20 toward one another in
atcordahdeewith iive exfenetedvhicts deforring-Ras-prograseses ot DY &
account of 4he diffesentcireymierential lengths ofthe wnenpipranditheor
outei gjpe, g - th%n, afé%r (i_‘LeI{orrri]iIrjn]gwl%ais Cj%rogressed to a certain extent,
fhese ed%es 5 the Blements of the overlying layer of material that are
moving toward one another butt against one another, and 30 - then the
multilayer-pipe isffesmed t8,eempletionmaitrthe Ridiaf theplatedoiming to

machine, the edges of the-elements of the averlying:layer.of materid, o

then no longer being able to move freely toward one another %urin this
final forniig, 85 35% redhlt bERPIcH TS 18y er ot hatBNar fesh cﬁ\%ﬁrlal
acting as:thesihner. piped$ pressed:lwith @force fit itotheelaseent material
respectively acting as the outer pipe. - 8 In the case of this process

accordin% to the %%eegent inv%ntior%, the interé%ptioozp of rtges e}gg)cetfzf\r}rgin i
process h & pl Fo’rmi%g maching < that is fof instanc “in” the bending

roll - is avbitied by atkezdt twe eferents 15 wHEH e fodm thieifers  ©f
layer, firsthke. before, thepipa ferming precess;keingednnectedsat theent

borders to thgrla%%r ?1]: VE%E?{Q later forming the outer layer, that is to say

generally‘%\élng welded to said layer. During the pipe forming process,
that is 10 to say for example in the bending roll, the free ends
- the multilayer material formed in this way 1is

formed into the pipe and, during the deformation,
the edges of the elements of the overlying layer
of material that are still freely displaceable
with respect to one another can move freely
toward one another in accordance with the extent
to which deforming has progressed, on account of
the different circumferential lengths of the

inner pipe and the outer pipe,

- then, after deforming has progressed to a certain
extent, these edges of the elements of the
overlying layer of material that are moving

toward one another butt against one another, and

- then the multilayer pipe igs formed to completion
with the aid of the plate forming machine, the
edges of the elements of the overlying layer of
material then no longer being able to move freely
toward one another during this final forming, as
a result of which the layer of material
respectively acting as the inner pipe is pressed
with a force fit inte the layer of material

respectively acting as the outer pipe.
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of these elements then move toward one another, on account of the
different bending radii (or circumferential lengths, which means the same)
of the inner pipe and the outer pipe, and at some time butt 15 against one
another. Since, at this point in time, a curving of the plate to approximate
a pipe has also already. comme‘ﬁcéd,‘the edges of the abutting layers do
not recoil from one another but remain abutting, exerting however - _ .
Iassthting assmoothly Forfea &S S orf 56 W& iHer [ayerof material a
; foree vehieh beremestgreaterasthe Gefdimation incFeasIAGy ProgrEs3es
Ul b6 oted st e bracess. aeooring to e veotion s degened in
OGPy S5 At it én%usre§¥ﬁ§?af€?nb¥heg instant at which the edges of
wiecplates o thefinner [ajér t(RAPSE NIRRT stllffésy displateabls Wit
respegt t-one canpther bttt against oneanutherctisipead beforméde
bg%giiggadggaeeg@lgaqgﬁgur\sef atpyery-paint af pueh 3fctheiinger tayer
and the outer layer lie one on top of theez%hreé'l his eans that the pipe.to
P& FormEP s a Fitfite radius @t &Very point af which the inner layer and

sthixdbuterviayer lierriopiof e aHdtRerf@Fati8%0 BRYTORE not Have &N
dpfinitg radiis anyaviere 35rthete). Ehisdapbe adhievediefof isstarmsecs
ith _regard to-t jorit he hipe badyisJrefersbly bynadeguate on -
Q\gen51%ﬁg?qsbeefo(rg% %r%%%%la%é? %Ig é%ji%stof the el ments of the.ianer I%q_,r
IACHGEINst Ghe andthdr, w ?Chfr%ayl}ake pﬁa%re1 of ihstance by suitable -
9 rtimvefsicring. ahd/bEpESHBNING T the BRATEHS GRS Shfiér I8yer This
may alsgba-achievedrpossibly:alse melditianallyy = preferably imgheoutt
boa{gj_ersregioﬁné ﬂé%}o“_sl'ltgrs.ay t@%ﬁ%@?” é&atﬁmﬁsm&tome Bime, =a
E’f(c)’nglilu inal seam of the pipe that is later to be_closed -Pﬁ/em% ofa.,
Preferasly afreddyperofited TRitdHending of the Tay&rsTot material

inteadéd fopmmenced, the edges of the abutting layers do
not recoil from one another but remain abutting,
exerting however - assuming a smoothly formed edge - o©on
the inner laver of material a force which becomes
greater as the deformation increasingly progresses and
with which said inner layer 18 pressed against the
outer layer. Tt should be noted that the process
according to the invention 1is designed in such a way
that it ensures that, from the instant at which the
edges of the plates of the inner layer that are
initially still freely displaceable with respect to one
another butt against one another, the pipe to be formed
has already been made to curve at every point at which
the inner layer and the outer layer lie one on top of
+he other. This means that the pipe to e formed has a
zinite radius at every point at which the inner layer
and the outer layer lie on tep of one another (that is
to say does not have an infinite radius anywhere
there) . This may be achieved - for instance with
regard to the majority of the pipe body - preferably by
adequate bending before the displaceable edges of the
elements of the inner layer butt againgt one another,

which may take place for instance by suitable



forming the pipe. 10 In this way, an interruption of the forming process -
for instance for further welding of the layers of material - for forming a
full-area inner layer of material from the material provided for this purpose
in the interior of the pipe is no langer.required. 15 Preferably, the process
for producing a multilayer pipe according to the present invention is
<Shatacterized in, that the first conpection betwen tha layers of siaterial is
_created by the latter belgg conn](_-:-ctedbté) 20.0ne {';Qgthie gggg%@a&eﬂgo
InRfg o 6F the IORgitudifial and fransverse edges of the overlylngﬁlayer

agf rhaterial, lon forinstarEeaidHy a ifle Faralle thefsto, B diong the>*t
; futuredongitudinal seamrefghenpipenihe elements laid opgmayco  the
L gons qfu lr%:tLQ/llie %%5 5@iré%it%iggl edge parallel tothedongiudinal

eaae of the underlying layer of materialépu}g 0 not, vba\é to. Fgr LQDS}%C@?
it 780 posiblgtratthey “cofhe k6 fie With their oﬁ"g?tu%%alpef T

e

itransvdrseetherets. The EBANSGIOATD thé uﬁ@éﬁﬁﬁ&]rayje?ﬁ?@@gerﬁat@ﬁﬁl
salwaystakes plages however, along or parallel to the future longitudinal
seam of the pipe. It should be mentioned in this connection that whenever

reference is made in this text to a'conne%tionhalo%an .35 edge or along a
] the T oCesg .

Tineptéfetddly ofify antrialfidiy 1if2), this means any tyPe BF connection
falpngithetedges ordine, ifespertive sRWHEMS: tHi5 cortfectibisists ©F
aleng the entiregdge exling o only akry sections dfntheredge vetinewr

else onl ,%@ini%tfg' noints (far+ 10, dnstance spot welds) forinsiance At
o points - prefera ? at the end gomts of the edge or line : or even only

tdten dMERE pBInt AF the*8d§E BT onthdine B9/ thé Thished multilayer

pipe, the layer of material acting as the inner pipe may also form a pitch
circle. ineross seetiony whieh israghigrediby theyelemerits diayer pipe
according te the present invention is characterized in
+hat the first connection between the layers of
material is created by the latter being connected Lo
one another approximately along one of the longitudinal
end transverse edges of the overlying layer of
material, or for instance along a line parallel
thereto, but along the future leongitudinal seam of the
pipe. The elements laid on may conseguently lie with
their longitudinal edge parallel to the longitudinal
edge of the underlying Ilayer of materxial, but do not
have to. TFor instance, it is also possible that they
come to lie with their longitudinal edge transverse
thereto. The connection to the underlying layer of
material always takes place, however, along or parallel

to the future longitudinal seam of the pipe.

Tt should be mentioned in this connection that whenever
reference is made in this text to a ceonnecticn aleng an
edge or along a line (preferably only an imaginary
line), this means any type of connection along the edge
or line, irrespective of whether this connection exists
along the entire edge or line or only along sections of

the edge or line or else only at individual points {for
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the overlying layer of material, which later form the inner layer of the pipe,
covering only part of the 10 surface area of the layer of material which
later forms the outer layer, it having to be noted nevertheless that, in the
course of the pipe forming process, they nevertheless butt against one
another with their ends that are tientStillfree, and so the inner layer is 15

pressed into the outer layer. The layer of material acting as the inner pipe
and ferming apiteh cifcle i erossosectiohcdTaRe finished Wﬁ’ltiléﬁeﬁf‘bg&e -
preferablrthereby ferms aghannel.at 20the foot obtheemultilayerpipe. or
After completion of the open-seam,pine. thalis to:say aftes.completion-of
{he ain plge?ormlng process, for instance in the bending roll, a further
connection, 25 preferably welding, may then take place between the
layersiof nfatetialhant/anthe edges:of theelemehts dfatheroveflyingtaydral

of rpaterial that.bult against %ﬁ@ne{gﬁn in ptiewarinordarde:sealithis
abutting edge here. Howeﬁer, this does not rquir%an ?}(]) inteirggtiorgsof of
e aCh R Forfififig procest Rather,S sGcHa Step only takes place arter”
¢ompleticn df they adtambpipe formireprotess. Thissalsd- 8663 ndetsyuires
a further strip of materiakfer the inner layee1a hg werked inoRathesf  the
sim}pjfe Weldir}% is %L%ffi%iﬁgt %Sa h%re. Ir% c%%%seigi Iiic@ﬁgg}pleltgi_s(?@i%gﬂs
thé aﬁﬁt‘ﬁna‘ ed%e IS noO mporﬁnﬁ ;?or instance if only increase )

abrasion Felistareesst thelihngrdayidtds FEuIRS - RIS e FOSSIbBT6 S5 S
dispenseiwithtthis sealingaweldingleatirelye 11 oWithregarddtodhe forcaey

W %vpk%tggggn%d@xer;%%gql@s@r%%?@d 2gainstthe,puter layesi »  ends
reference should be made_to the geometrjcal and E@/Sljc_:al concﬂj&uons 5

dFssdy RAGwIHiBH WE-2006/068814 AP Whith ishéreBy ihéiu sd'inthe-®
disclosurd comtent-éfethepresentaingention by reference, and which uses

The layer of material acting as the inner pipe and
forming a pitch circle in cross section of the finished
multilayer pipe preferably thereby forms a channel at

the foot of the multilayer pipe.

After completion of the open-seam pipe, that is to say
after completion of the main pipe forming process, for
instance in the bending roll, a further connection,
preferably welding, may then take place between the
layers of material and/or the edges of the elements of
the overlying layver of material that butt against one
another, in particular in order to seal this abutting
edge here. However, this does not reguire an
interruption of the actual forming process. Rather,
such a step only takes place after completion of the
actual pipe forming process. This also does not

require a further strip of material for the inner layer

to be worked in. Rather, simple welding is sufficient
here. In casegs in which complete sealing of the
abutting edge is not important - for instance if only

increased abrasion resistance of the inner layer is
required - it is even possible to dispense with this

sealing welding entirely.
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DA as the outside diameter of the outer pipe 10 in mm, SA as the wall
thickness of the outer pipe in mm, Sl as the wall thickness of the inner
pipe in Mm, 15 aj as the yield strength of the inner pipe in N/mm2, Zs as
the upsetting allowance, indicated in parts per hundred, and E as the
modulus of elasticity in N/mm 2. 20 The size of the elements of the
overlying layer of material (that is to say the later inner layer) and the
layer of the first connections between the elements of the overlying layer

of material and, the adjacent layer 25 .of.material (that is h of
%ﬁ%e%ia?ﬁ%?cﬁ% |ater gjé%ﬁerél?y%?m‘sv%%g om%r;%%(/el’g}&s otgfgr%erl cﬁc%?é/% inES

accorsanceawitithe BandifionSAife ) statediH WO 2666/08884 AU
depending ondihe pressing:fores: desirad. 30T hedlengticefithecreudral i ons
fiber of the guter pipe. - referred r Afa - is in this,case: L farm (RA

f—fl %ﬁe%ﬁg 3%%%1%%er?gﬁﬁ%f '?\rﬂse n%%?% a%%!%)f the inner gjpjfe - re?erred to Y

férelaieds _igin HiScash: SAPERRS (SRBEASI) PE Wit s 10096 ==t
degree tof deférmateicofdhe pipe;the vdisplhcarment of the free plate

edges of the elements of 5 the overlying layer of material (the later inner
layer) - referred to here as If, -isthen: L L. 1-6 10 The ree of .
upsetting ofthe ﬁﬁer"&ﬁe t%uatl—”c%éyv% %%aﬁ%%esﬁreﬁgh ggrgfer?g& o hére™©
as Est then in mm,

SA as the wall thickness of the outer pipe in

I,

SI as the wall thickness oﬁ the inner pipe in
mm, ¢

o; as the yield strength of the inner pipe in
N/mm?,

7. as the upsetting allowance, indicated in
parte per hundred, and

E as the modulus of elasticity in N/mm?.

The size of the elements of the overlving layer of
material {that is to say the later inner layer) and the
iayer of the first connections between the elements of
the overlying laver of material and the adjacent layer
of material (that is to say the layer of material which
later generally forms the outer layer) should be chosen
in accordance with the conditions already stated in WO
2006/066814  Al, depending on the pressing force

degsired.

The length of the neutral fiber of the outer pipe -

referred to here as Lpr - 18 in this case:

L, = (DA~S4)-x

The length of the neutral axis of the inner pipe -

referred to here as Lys; - 18 in this case:
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becomes: rf, Gil, - A 15 and the corresponding upsetting length to
achieve the yield strength becomes: T=E .I (Z, 1) 20 The extent to
which deforming has progressed - referred to here as Ffor - at which the
free plate edges of the elements of the overlying layer of material are
intended to butt against one anoth_eri 0 a maximum 25 pressing force is
wanted - is then (indicated as a value between 0 and 1) approximately:

Ff, = 1- sr LfV 30 and, given Ln part ;;Sr#én %d 13 1.100 f If this
expression is resolved witt 5 DA he"outside diameter of the outer pipe
in mm, SA as the wall thickness of the outer pipe in mm, Sl as the wall
thickness of the inner pipe in 10 mm, (71 as the yield strength of the inner
pipein N/mMZsZSiasthesupséttingediiowsnicedndicatedtihepanséper the
*&ﬂ%ﬂ@@ﬂé&%@ thgmedulus gf elasticityjaN/mmZthe extentie s of
which deforming has progressed at which. th tI{Qee Ela%e edges of thfa |
&IBMeRtEs e Setying” Ia?/%r B rizterfal (th&TR to%ay the Tater innat 20
layerd bee iréndied tebatt against one-@ndther 'so a maximum pressing
force is wanted, is then obtained by

The degree of upsetting of the inner pipe to achieve
the vyield strength - referred to here as & -~ then

&

becomes:

and the corresponding upsetting length to achieve the

vield strength becomes:

The extent to which deforming has progressed - referred
to here as Fspr - at which the free plate edges of the
elements of the overlying layer of material are
intended to butt against one another - so a maximum
pressing force is wanted - is then (indicated as a

value between 0 and 1) approximately:

For = }‘_”Lﬂ
Lﬁ’

and, given in parts per hundred:
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the following expression: ( ¢' (DA -2 SA-SI) (Z,+1) i00 Ft - ~I (DA-SA)-,z -
(DA-ZSA-SI .~ 25 The upsetting allowance in this case takes into account
the production inaccuracy in the fixing of the at least one further material
layer connection and compensates for this by achieving at least the
desired pressing 30 force of the iﬁnéeriﬁe against the outer pipe. In
practice, therefore, whenever for instance it is wished to form a complete
inner pipe from the layer of material’lying onithe inside, while at the same
time - 14 wanting the maxmym pregéiﬁg—féf el&€hievable by means of
the process according to the inventian - With two overlying elements that
later form the layer - the overlying elements are first welded along the 5
longitudinal edges of the layer of material later forming the outer layer

and these elements(forming theslaterdaner:layer) are chosen in respect

of their size and their geometry in such a way that a gap remains

between their free edges, a gap which closes in the 10 course of the pipe
forming prdédssagndhen HEiciedgésiRdfbutfihy agSinstohgr Pipe
another, are only mage, to butt against one another by the further pipe
forming pracess,still ip be performed tq the.extent allowed by  theyigld i,
strength of the material of the future inner 15 layer. Preferably, in the

case of the proc&8s for producing a multilayer pipe with the aid of the
process acedrdirg tatire presénttiventiors theafiultilageripipess closed in
20 by a welding gf;the outer pipe along the pipe seam and a build-up

welding of the inner pipe, in order in this_way to complete.the multilayer .
pipe body. The Igferg %fjrn%%eer?a msa%/rﬁlélg %é c8ﬁnet6 &d at %%ren%l €

N/m?,
7. as the upsetting allowance indicated in
parts per hundred and

E as the modulusg of elasticity in N/mm?,

the extent to which deforming has progressed at which
the free plate edges of the elements of the overlying
layer of material (that ig to say the later inner
layer) are intended to butt against one another, so a
maximum pressing force is wanted, is then obtained by

the following expression:

( L (Da-2-84-8D)7 - {Z,+1) )
F. o= |1 = E - 100
for T l{
N

(DA-54)-m - (D4d-2-S4-8I)=

The upsetting allowance in this case takes into account
the production inaccuracy in the fixing of the at least
ocne further material layer connection and compensates
fer this by achieving at least the desired pressing

force of the inner pipe against the outer pipe.

Tn practice, therefore, whenever for instance 1t 1is
wished to form a complete inner pipe from the layer of

material lying on the inside, while at the same time
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25 faces of the pipe, for instance in order to prevent the ingress of
moisture there between the layers of material that are indeed not
metallurgically bonded over the full surface area. 30 A preferred
application of the process according4o-the present invention is that of
producing double-layer pipes according to the invention, although the
v}%eﬂqlp@fiwgt ;@;Qﬁg%_t@g@gﬁggé@sy%@i@gs @%ﬂbﬁa{?ﬂ%ibﬂ@iﬂneans
principle for pipes according.to the 35 inventiQn, o our aQr. n
?ﬁor&fl‘)gyepf ?oggeS Sprg&fé)é% Ery}%hisi.: %ro%é?s. (i%r?1 a %ggrnpartigﬁgﬁﬁ “wo

prefetithemboBRRERE8f e frestRt fventiohpldtes pretdfibly mefal®
Platesands 15 epastietlasly preferably steet plates larecdused astide layae

P&%%.tﬁ{ié'i r.alemeqis of the layer of materdal. Igtheprocessfor rater
roducing a multilayer pipe 5 according to theeqrer%e?li;cigve&r%tci)%n argéeq__%e
FHftHe TCohridetiGhs of 1 1aYFs 6f material is also pr era%fy

petfermedaswdldingr WhicteisSuiapie ihmparecmatfor fife their size
afpremegationegJnetat plates: praferably stesl plates: 16 Sgitableasidhiens
Rate forming machipe s, fordgsiance, abendipgoll thaljsda sapfor: e
examp?e a three-roll rounding machine, but also a press/dje arra%geemgnt,
ASUESE fOF in5RMce 28 Daft BIHBUGE 05 Fsiting 15 FoFming' we
Expasdinghpipedormingoprogess known frorrihehpror &T Wil iespBetd
the BHQ&D%EQES%%%F% ﬁﬁ%’g@& *‘ﬂ?rscﬂ':)gléﬂeﬁ'lﬂllz%elgeﬁﬁm forming
Maschinenbau, Hejdelberg 1 age 704 q. t '

Q_ra%b%%%ht%é%igro“ﬁrh%?s?&iau%fgq{fgggitﬁ .inea%%gearenw%%%rg%fpiféég g@ oy
protluctien]} of EREEE s 0>dalleds) G@Qpﬁ?é‘ Fdrnfing prscesE THORever: f°
shetdd pbe taken into consideration that, with the process according to the

present invention, it may be necessary - depending on the combination of

materials - ispense with th .
Pfg%éQEbE;?Sgg % etc;sg of the process for producing a

multilayer pipe with the aid of the process according
to the present invention, the multilayer pipe is cloged
by a welding of the outer pipe along the pipe seam and
a build-up welding of the inner pipe, in order in this

way to complete the multilayer pipe body.

The layers of material may also be connected at the end
faces of the pipe, for instance in order to prevent the
ingress of meoisture there between the layers of
material that are indeed not metallurgically bonded

over the full surface area.

A preferred application of the process according to the
present invention is that of producing double-layer
pipes according to the invention, although  the
invention is not restricted to double-layer pipes and
it is poseible in principle for pipes according to the
invention of three, four or even more layers to be

produced by this process.

In a further particularly preferred embodiment of the

present invention, plates, preferably metal plates and
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25 final step of expanding, if this would excessively worsen the pressing
of the layers of material against one another on account of the relative
yield strengths of the materials of the respective inner layer in relation to
the outer layer. 30 In the case of_thie JCO process, the pipe is formed by
the plate first being brought into the form of a recumbent 'J' and then a

recumbent 'C' by means of a blade in a press. After_that, it is then ben
Qﬁff)%%u%%rd'}forﬁ?ﬁ?ra%g n tﬁ% %%nlée %;L%% o)= %Jr:o%cetslsS .eTH;eafﬁctT at
theectud pige ferhiiig ProCasSTIthE Basd BRthe iBEeSE abESBEth:

the present invention no longer has to be interrupted for the creation of a

46 further connection befween theslayers.of material means, dhat thg o
process according to the invention can now be operated asa COI’I'[IPUQH%
HFEAGCHGHproRess T RARH e 1AVETE ot Materfal to B2 ConTBined or -
stementsiSihereaffare spectivelpufwourid frofs Asveudd-up-strip BREC
ﬁl%%riQQBM%OUL?QJ%%%Q@%O%éoﬁ@ltﬁﬁr@her@mgcﬁofrﬁmy@wyable in
connected, preferably welded, t seque e pro
%Eévt\,fg%%gﬁﬁlg pé\%lé cogn%ﬁuou%%/??r% t %9%1%%}%%9 I%Egl\%v%r%ch f%?ri{t an’
o Beam5ipe frém & fayers of material laid continuously one on

top of the other serves as the plate forming machine. Such forming lines

for;nipgforming.are known foripstanse from theprer, artas desedbeckin
US 3327 383 an her%%y includéad igc_}he %@dgclo%uEeec%nt§H%8%t$Oll
HoRGEhEEeplary éMbotiménts Ghich Shotid Rt be Undersicod 1R a

restidtiveosensel Bre distussetlBSlow W Feferer e a6 tRB SRRy in®S
wiich: 2Q Figurest shews asperspectivety dtitine@pkan ibwisfrtwatayer®
etmaterial lgidaneoniop ot fie athenand plesdeddobe.gemeined tene
égggaeart {with respect to the UQE procesg, see for
example: Hiersig, Heinz M., Lexikon Maschinenbau,
Heidelberg 1997, page 704 et seg. under the heading
» Lidngsnaht-Grofrohrherstellung” llongitudinai-seamn
large pipe production]) or else the so-called JCO pipe
forming process. Bowever, it should be taken into
consideration that, with the process according to the
present invention, it may be necessary - depending on
the combination of materials - to dispense with the
final step of expanding, if this would excessively
worsen the pressing of the layers of material against
one another on account of the relative yield strengths
of the materials of the respective inner layer in

relation to the outer layer.

Tn the case of the JCO process, the pipe is formed by
the plate first Dbeing brought into the form of a
recumbent 'J' and then a recumbent 'C' by means 0f a
blade in a press. After that, it is then bent into the

‘o' form - as also in the case of the UOE process.

The fact that the actual pipe forming process in the
case of the process according to the present invention

no longer has to be interrupted for the creation cf a
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multilayer pipe, 25 Figure 2 shows a perspectively outlined view looking
into a - not yet completed - multilayer pipe from one end face during the
production process according to the invention, to be 30 specific in the
process step where the multilayer material formed thereby is formed into
the pipe with the aid of the plate f6rrr]riﬂg”machine, but the edges of the

two overlying elements are still freely movable 35 witI% respect fo one
afBHeRerigaRN3 RGN PESPRREIVEN Dutinéd e fodking T a T2°
likewdsise fiot yetcorepistedoanuitiayer pipeciiem reserd face GRiNg e L&
1Z>p%r_pgyggona%roc§s§ﬁggp§r§mg) t%@-cjamm tg;b_e;@@géﬁe_ imth@hich
process step where, after deforming _has progressed fo.a certain

thehfvo FredHttting edas B oft egc%\?erl))/glr?g e eorrﬁ%ﬁf%senaow %tt aeg)agiﬁ%t T’S
onéanetier AEgUEF BREWS EEReTSPEEINE ¢rode SBLtdNn TGP StT1P
cqmpletedbmulitayerpipe with aninhesiayeprlO@nd arf oufee layener and

F‘Q%{l% % s@gl\ivsgla persgg%qlvﬁecg@as secg%tpé%gh mulfjlayes gipe withhe
an |r]ner1?ayer and an outer layer in a view of a detail in the 1 re ion qface
thEWRSIE BT, aRdTTgute BShtivs"d 88%&@0&%5?%1%$mjﬁ8 process
acesrdingtoilsd present inventiorsin Scasic:Feprésentatiohdi whiehitRe 27
layers,of 20 materiahto be-ggmbingckor theplementscthefepfareal  1aid
respectively in the form of a_wqund-u ﬁstr%(%lls nawn as acall), from..y o
wﬁi%ﬁfiﬁ@ff%’f‘le%]ﬁwo%rﬁ% and tr(l}ce%pcorc%nuous y (i%a%(d one on top of the .
othegte forming machine. Such forming lines for pipe
forming are known for instance from the prior art, as
described in US 3 327 383 and hereby included in the

disclosure content of this document.

Exemplary embodiments, which should not be understood
in & restrictive sense, are discussed below with

reference to the drawing, in which:

Figure 1 shows a perspectively outlined plan view of
two layers of material laid one on top of the
other and intended to be combined teo form the

multilayer pipe,

Tigure 2 shows a perspectively outlined view looking
intc a - not yet completed - multilayer pipe
from one end face during the production
process according to the invention, ¢to be
specific in the ©process step where the
multilayver material formed thereby is formed
inte the pipe with the aid of the plate
forming machine, but the edges of the two
overlying elements are still £freely movable

with respect to one another,

Figure 3 shows a perspectively outlined wview locking
into a - likewise mnot vyet completed -

multilayer pipe from one end face during the
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25 Figure 7 shows the starting situation of the process according to the
invention when the plate forming is performed by means of a UO(E)
press/die arrangement, 30 Figure 8 shows the forming step that forms a

‘U, to be precise by means of a press (not represented here), which
drives a correspondingly shaped he%q downward, where 35 the layers of
material are thereby driven altogether into a die (which likewise cannot

be seen here)é ang - 11:8' Figure 9 shg\évgéhe fo%rr%inglsé%%that foggs an ., .
'O, thatisto 5;9 ngpé”sO an opé%r-geam pipe, to E)e precge by means o

a press (not repyeseEnted herey, Wiichdfvestivoialf 51RO URIFRped S teP
heads from belaw:and aheve ragawstihei pipe bady teobe jarmed:dvhere a
the layers of material are oneg, ggain fhiereby. fored aligether|go dage
round shape - seen 1n cross section. 10 Figure 1 shows a perspectively
outlined plan $iéw bR ewdTE§Ers/dfHatEra eSS 2 iy or%‘l&if tof B the -
other and intended 4o.beloembined to form the multilayer pipe, one of the
layers of material, to be 15 specific the laid-on layer of material la, 1b,

which is later to form the inner layer of the multilayer pipe, consistin q{
fvbEfmehts T WS prafelibiy %%L & i5id BA A ﬁweﬁoﬁgﬁ%u%%ng%sﬁﬁgg%n “
of the pipe, whistrdtathedbeginhirig of e prosesscdarding ig 20 aver
invention are genrnegted-for dhe figstdime - preferably by a weld seam -

along their longitudinal edges 3a, 3b to the adjacent layer of material 2,

which is later to form the outer layer of the pipe. ,
Figure 5 shows a perspective cross section through a

multilayer pipe with an inner layer and an
outer layer in a view of a detail in the

region of the weld seam, and

Figure 6 shows a continuous pipe forming process
according to the present invention in a basic
representation in  which the layers of
material to be combined or the elements
thereof are respectively in the form of a
wound-up strip f{(also known as a coil), from
which they are unwound and then continuously

laid one on top of the cther,

Figure 7 shows the starting situation of the process
according to the iInvention when the plate
forming is performed by means of a UO(E)

press/die arrangement,

Figure 8 shows the forming step that forms a 'U', to
be precise Dby means of a press (not
represented here}, which drives a

correspondingly shaped head downward, where
rhe layers of material are thereby driven
altogether into a die (which likewise cannot

be geen here), and
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25 Figure 2 shows a perspectively outlined view looking into a - not yet
completed - multilayer pipe 5 from one end face during the production
process according to the invention, to be specific in the process step
where the multilayer material formed ghereby is formed into the 30 pipe 5
with the aid of the plate forming machine, for instance a bending roll (the

ate forming magchine . iself, fhat is far instance thg bendingoll, hHias been
%}alﬁﬁer og: hgkreoéfr% tﬁerefore canngt be Se%(;l)l[’ the edgses 4a, 4:tL) of theto
elements la, I-85t alé ndtYef3s cSiTeiEd ' thEBafacentfayérér
material 2 beibg freelyedisplcedwith respest to ©Re afothérdifig tHeCt

deformation in-accardance withbeextentda which sdefoemsingchas half-
progressed, on accqunt of tg dh‘T%eéegtS bending radii of the innek pipg e

la, Ib and the (&P 19" Fipe 2. The first connection between the two

layers of mat@dd 44, IBL2 aRéREy SR place ReretatthECeddBe3s, 36:°
which run alongthe-formirg lergitudingl edge of the mnergipe 1, thdbeby
and were already 5 created before the pipeforming,progess 1ok instageen

by welding. In the region of this first connection 3a and 3b of the layers of
material 1, la, I8! ZHoWevarE e fatter cannot be displaced with respect
to one another on account of their connection to one another, 10 but

remginfixed withsespect tocons-anathes hereolt-sHoidd alsodre notedr of

that, even in the upper.regiop,of, the rgpresentation (hat isto say intheche
ré—‘é“l%n\{tﬁgteﬁf’nsot”ovvmaar Pfgé %%ill open seam in the pi?pe) and whg%—:‘ the

irereayer aP@ outdrigpeet 1a,98, 2 fF15 FRaRAF Also iR one B top OFe
the: 0ther atherpipd ds already rofindée (theyadias isfthavetereisot - infifitebe
apywhers bers) This factean possibly nothecseen quie samelkintbe is
DB ol 20 Fefe, Furd FHows™d Berspscihely Suat e loging
consisting cf two elements la, 1b - preferably plates™ -
12id on in the longitudinal direction cof the pipe,
which at the beginning of the process according to the
invention are connected for the first time - preferably
by a weld seam - along their longitudinal edges 3a, 3b
to the adjacent layer of material 2, which is later to

form the outer layer of the pipe.

Figure 2 shows a perspectively cutlined view looking
into a - not vet completed - multilayer pipe 5 from one
end face during the production process according to the
invention, to be specific in the process step where the
multilayer material formed thereby is formed into the
pipe 5 with the aid of the plate forming machine, for
instance a bending roll (the plate forming machine
itself, that is for instance the bending roll, has been
blanked out nere and therefore cannot be seen), the
edges 4a, 4b of the elements la, 1b that are not vet
connected to the adjacent layer of material 2 being
freely displaced with respect to one another during the
deformation in accordance with the extent to which
deforming has progressed, on account of the different
bending radii of the inner pipe 1, la, 1b and the outer
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into a - likewise not yet completed - multilayer pipe 5 from one end face
during the production process 25 according to the invention, to be precise
in the process step where, after deforming has progressed to a certain
extent, the two free abutting edges 4a, 4b of the overlying elements la, b
nhow ttJ)uttf agair(ljst one another. Following this, the multilayer pipe 5 can 30
then be formed to completion with the aid of the plate . formin chin
(WhRR &n nd nget beseet T ife - erd St inataria ﬁ?err:g %gt bmeglﬁrgfi3 P8 of
disptaced Wittt resgect fbone2analtieradiy IGiRjEE dBRAG TSRS formihgS
0pRfcoURLOf the bulting-against oneanpothat35iefthe egdgesdaandidnz

as a result.of which the layer_of material 1, la, 1 gespegtively acting;as:
iFet pipe is g?le@sselcf1 \?vﬁga%r%g fitfir'ltq thaé'layer omeateri 12 . il
respectiedlyriingasthe oBidtDipe THERE (85, 5CET5UId likewise BEF7<°
nBﬂ?dwaﬁcairre@dy With 1203 reﬁ@i@ﬂ:o Biguré2 sthat, =vendetredppern 32
rean %pgﬂ% r%@%%%aé@g (H@t%%t%mm the regipnitBat sunsitameard:,
16 en seam in the pipe) and where t e inner_layer and quter layer
158 1b¥a2ﬁﬁ%rpa?ﬁ6m§ral&%ie%ﬁ§%§ %%%f the o heﬁetﬁg%%e éé L
akceadirounded {tfrormiiuss tidrefore PORTRSRTE BN yvihePE Re Y TR -
fact can pessiblysngtdhe seen quitesooneltin theperspective here. It
rehiesgriation of Flouig 3. sodhigariiving explagalonhas-heeadivan o
10 here. Figure 4 then shows a perspective cross sectio through a
COMpleRRPHRATATE PIBE 5 Wi an inhefF Ry &ftalst™ re‘lef?edr fFAS the 2"
inpen pipecinnet pipedineciniier thptatecet.) 1n la; 11d ancban oafef |agferr e
(a‘lﬁi% fei%fﬁ_%fitg agfhe %L&@{doi?@ue@aer pipglae, base plate, ets,) 2,2hein
multilayer pipe 5 having heen closed by a welding .7 _of ter pj :
alghy T Fipe>Sedin Fand & bald.up weldih lg%f ?h%einég?lggé 1?12%ela%? Pe
1B.5Thesfirseesninectionsded 3b beffeerf fifelus 1s therefore mot
infinite anywhere here). This fact can possibly not be
seen quite so well in the perspective representation of
Figure 2, so this clarifying explanation has been given

here.

Figure 3 shows & perspectively outlined wview looking
into a - likewise not vet completed - multilayer pipe 5
from one end face during the production process
according to the invention, to Dbe precise in the
process gtep where, after deforming has progressed to a
certain extent, the two free abutting edges 4a, 4b of
the overlying elements 1a, 1b now butt against one
another. Following this, the multilayver pipe 5 can
then be formed to completion with the aid of the plate
forming machine (which can nc longer be seen), the
layvers of material then not being displaced with
respect to one another any longer during this final
forming on account of the butting against cne another
of the edges 4a and 4b, as a result of which the lavyer
of material 1, la, 1b respectively acting as the inner
pipe is pressed with a force Iit into the layer of
material 2 respectively acting as the outer pipe.

Here, too, it should likewise be noted, as already with
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layers 1, la, Ib, 2, which already took place before the actual pipe forming
process, are likewise indicated; similarly, the abutting edge of the two
initially still free edges 4a, 4b of the two inner 25 layer elements la, Ib can
be seen. Figure 5 shows a perspective cross section through a multilayer
pipe as shown in Figure 4 with an nner layer la, Ib and an outer layer 2 in
a view of a detail 30 in the region of the two weld seams 3a, 3b, 7, 9.
Figares shows Bicbrtiudus pipe TorniiMgprocess "eccoriifg to et on of
present dpventiondawhieh thedayers <of matesiat la; b 240 he:gambinedat
or elements 35 thegeof are ﬁsp&ggﬁe% I fhefgrm of awound-up, $tip, ¢ e
a%oinown asa coﬁ), Trom which t ey are_unwound and then ,
COMBNUGTERTaidl6HE BN BPOf thét tother. TS then foltBwedyra % %
likewise-eqntinuals owéldimgaf thedayersmat the other bortderby meansobe

a ;21 respeclive welding.unit 10, for instanee a laser or angikseam  not
welding machihe or a spot welding machine or the like. Arc W%II?ing is

25T ConcEvARIEHETS STRE e formitty process WcH then foridws tikes
placens gnteagain sertinuouslyhto be praiseby mearrid sefdmiingtine £

whigh frms anopen-sean pipe 5 by, Means1 aft-contouregrolls 64rony theen
layers of material la, 1b, 2 that are lying continuously one on top of the

fér"dand are welded at the border, and so serves as a 10 plate forming
machine. Such forming lines for pipe forming are known for instance from
the priocag, ascdeseribed inUSc3 322 383vENaterinthe perspective rsidgh

view. of the forming. ine that can be seen herey, the, contodred rolls arq 21 5o

represented as cylinders for 15 reasons of simplifying the representation.

ByF £BRRES:, inthé owErBart BFRE réhréSentation. wHich SHOWS statiGhs™™
qf theformieg ding in their Laespddiveatdss sectior: B cortavited rolig6:0

capde CoFeGlly sgen.khe outer pipe, outer pipeline, base
plate, etc.) 2, the multilayer pipe 5 having been
clogsed by a welding 7 of the outer pipe 2 along a pipe
seam 8 and a bulld-up welding 9 of the inner pipe 1,
la, 1b. The first connections 3a, 3b between the
layers 1, 1la, 1b, 2, which already toock place Dbefore
the actual pipe forming  process, are likewise
indicated; similarly, the abutting edge of the two
initially still free edges 4a, 4b of the two inner

layer elements la, 1lb can be seen.

Figure 5 shows a perspective cross section through a
multilayer pipe as shown in Figure 4 with an inner
layer la, 1b and an outer layer 2 in a view of a detail

in the region of the two weld seams 3a, 3b, 7, 9.

Figure 6 shows a continuous pipe forming process
according to the present invention in which the layers
of material 1l1la, 1b, 2 to be combined or elements
thereof are respectively in the form of a wound-up
strip (also known as a coil), from which they are
unwound and then continucusly laid one on top of the
other. Thig 1g then followed by a likewise continuous

welding of the layers at the outer border by means of a
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20 'I_'hig representation is intended however to illustrate the process once
again, in that the unit serving for this purpose is depicted from the side in
its upper part and is depicted in cross section, to be precise 25 counter to
the _feeding direction 12, in the lower part of the representation, at various
statlor_lsI ildentified by assignment arrows 11. Consequently, here, two
material layer elements 1a, Ib. 30 apd on material 2

o aBove Y $he é%%e’ﬁ% |‘é§}ér‘§e|e§r§1ént§81%:}/ I%Egljtpplied,ac%on%%%a%gsleg@r -
froml Abeveas u@tﬁézﬁm@@ﬁﬁﬁ@%agéfaawiﬂi?%hiﬁﬁ%&%f}ﬁaﬁé?&r”}/e or

fering thesdesirgddnnes1watiof the pipe o beprotiosdiafterare . The

%%%%CUOQOB%P roce%?fggcé%rg'ngrﬂgtyﬁe inyeationsis casried athlead, place
oreover, é:lso Yor being adequately t%Dpsgt by the pressi for%% -

pPEdifced & reSOR b B forfihg™ The dstans 5f t%% d‘i’?nergllssi'onci}r?g )

andrpdsitioririgref theisloméntsTef the ket TP tHRit 29 25is it A S
;qégorglqnt&g%?ﬁ]ah%M@ have alrpadydeeanr discusset] aboveim stie la,
neral part of the description her i ergace is;mads-at gis ;
poftt. The I‘;i/%? of i rﬁ%techl}oE)IlEl %up?p ?éégflr%ﬁr%%%%?w ég %%rvggrll ater as e:tjr?e che

ogtéllébayeﬁﬂaﬁadatﬁéréﬂ?ré% &5 ithRdBPHE ButerdifeufifteBRce ot the. °
Pipe=5 10 beo praduceshadhancdhe twelayersiar i 2aare hirFonesh & P
Of]ﬁg%ovmés[t e qther, hey are welded respectivety- ahthetiehgrdees-byemeans s

0 diRg Tnit 10, so that th , i

0P RS el Chimetietf o 176 oter UG Ryer s at o Sutor borger.

By iodatrastein tied middte SPUTELTE [ayéP6f nvk@fial PHorming #rsTater e ©

outer walk {he hweselements a.db of-thedatesinmnet pipe layet stifdieswithor

géte_n% f‘r?sgo S§| ;hecrﬁ unag}tgazézﬁgfﬁlﬂ%e follawing foppingdine; whigkthen By
contrast, in the lower part of the representation,
which shows stations of the forming line in their
respective cross section, +he contoured rolls 6 can be

correctly seen.)

This representation is intended however to illustrate
the process once again, 1in that the unit serving for
thig purpose is depicted from the side in its upper
part and is depicted in cross gection, to be precise
counter to the feeding direction 12, in the lower part
0of the representation, at various stations identified

by assignment arrows 11.

Consequently, here, two material layer elements la, 1b
and one layer of material 2 run together from above.
The material lavyer elemants la, 1b supplied
continuously from above as & strip have in this case a
width which is suitable for forming the desired inner
wall of the pipe to be produced after the production
process according to the invention is carried out and,
moreover, also for Dbeing adeguately upset by the
pressing force produced as & regsult of the pipe
forming. The details of the dimensioning and

positioning of the elements of the material layer that
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20 forms a pipe 5 from the multilayered plate la, Ib, 2 by means of an
arrangement of contoured rolls 6 (see the note above with respect to the
representation of the contoured rolls) the aforementioned still unattached
edges of the inner-lying material layes.elements la, Ib 25 are then pushed
toward one another as a result of the different bending radii of the outer
pipe and inner pipe, and then, as a result of the hutting of the Iatt§5 a
Against oredbthe?, G688 plate SeL&Qgesotﬁattv%/}éere St r(glelél displaceable ~
aiahis pofiittodsmedn IPRiRr ldyer 1-A%ter FRR SR def8iffing Pécesse
tgoformsthepipe progeedsdn sweh awaydhatthedwo innemddyer at  this
elements la, ﬁq%re fhenpushed furtheragainst qnganatber, whigh than o,

fowaver leads to upsetting of the inner layer 1 and, as a result of this, to
(FEESIRG 35 WrEBoFyaint tHa fofther fo¥Ring Blter IR 2 kil flf‘r‘lglzﬁly =8
an-epen:seam pipe Sistebtainedsand thisncan e closed aloRg tfe sence
seanyhy welding. If need be, the abutting edges of the two inner layer
elements la, Ib may also be welded to one another and/or to the - 23

outer layer of material 2 in advance - for instance by means of a laser

thikerigh the stilVeperreeam. Riyurd-P shéwS iR spiihg AOatGTofRE °F
praeesso Sraceprding & thesirwentien dren the plate farmihy is sperforieds

’ '%@8%@% of,g UQ(E) nressidie ariangement. ,The layey of materiak2 lateie

lying on the outside lies underneath #ere and the two %Igmeents I%,eib then
oGS 1a@rinnt? laer 1 1id%n the Sutsidé™ hey have 10 alfead
beesneeldéd 40 thedowee tayed 2 & thelfordets Sdnd BeedTodiddF thére & ©
tegetherwith-thedewer layers2: Ikappropsiate, the bexderinpideldingof the
e pueree. I 20ay; hawensr, alsg talieplace. allerdfie Lunding. ofcine
t& horder region. In the middle, the two overlying 15 elements la, Ib are,
SHWSp&REErapat fifn ofB AothBF FIGIne™ ténhdwPhe forming stap -

thatdotmsa 'Their edges there unattached.

In the following forming line, which then continuously
forms a pipe 5 from the multilayered plate la, 1b., 2 Dby
means of an arrangement of contoured rolls 6 {(see the
note above with respect to the representation ol the
contoured rolls), the aforementioned still unattached
edges of the inner-lying material layer elements ia, 1ib
are then pushed toward one another as a result of the
different bending radii of the outer pipe and inner
pipe, and then, as a result of the butting of the
latter against one another, close plate edges that were
still freely displaceable at this point to form an
inner layer 1. After that, the deforming process o
form the pipe proceeds in such a way that the two inner
iayer elements la, 1b are then pushed further against
one another, which then however leads to upsetting of
the inner layer 1 and, as a result of this, to pressing
thereof against the further forming outer layer 2,
until finally an open-seam pipe 5 is obtained, and this
can be closed along the open seam by welding. If need
be, the abutting edges of the two inner layer elements

l1a, 1ib may alsc be welded to one another and/or to the
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to be precise by means of a press (not represented 20 here), which

drives a correspondingly shaped head 13 downward, where the layers of
material la, 1b, 2 are thereby driven altogether into a die (which likewise
cannot be seen here) . The inner-lying material layer elements la, Ib are
thereby moved toward one another 25’ with their still freely movable plate
edges - as a result of the different radii of the outer layer 2 and inner
layérst, |14, dpeFigafe OH&ET sRoWS tHE ToRAIRFSIEB that FTmLaT 5% PY
thatisd0 sayshapesan-open-grantpipet tollie preeisesdymmeans of a
press (not represented here) which drives two half-round-shaped heads

14, 15 from below and above against the plge bod% to b% formed, @h%rgss
tﬁégl’é%rs bt RERIRI 157D, 5576 ohicd againtRerety 35 foriad v

adztogeﬂ'témgto agouriteshapesrseemin ¢ross seetior: Brice afaimine 1s
aperdyingmatetial Jayer eleents tgolbepre ﬁ@é@@/ameﬁmg@ﬁmn
ther with th rstllLfreeI -mgvable plate S esult otthe.
d e%??édﬁ o%l he outerjlé*/yer‘%arziilL ﬁ%)er 24 EQS C%foatc)gelé recise un%l thjé@S
DURCRTISt Oh e aRBHTRR AR thISwasy BT he ¥rmatbon 6F 1Y 2
cogtinwousrnnrer layerdrwhichiis¢hempressed mta thé®uter 1aer2 have

dgi@ge}%h%re%ﬂew%%ga sipcethepriginally-free edges efibetnelers
layer elements la, |b cannot then be oved tovg%rd %[1e elnother

Iéﬁﬁ%rb/ﬁ?% St P theAifvng: tHE 85 nof fecoil “fiom one anotﬁ)g out
comestorliccagainstthe Gite PWAIRZ T I(SRAGHFIE RbtedtRathEers 12
pigcess agsordingtectherinvention carbesanied efiipn simdarwaydyng

means, of 4 press/die arrangement d%%@@add@i;he sergalleg, é@Qﬂmg “

processs A'procedure corresponding. o the JCO 15 process is t%
fGiRveRFREre, bt motitiedihsucha Way FREGHte ag&Ri o 1478 of°™e

materalsare formed,

Figure 8 then shows the forming step that forms a 'U’,
to pe precise by means of a press (not represented
here), which drives a correspondingly shaped head 13
downward, where the layers of material 1la, 1b, 2 are
thereby driven altogether into a die (which likewise
cannot be seen herej. The inner-lying material laver
elements 1la, 1b are thereby moved toward one another
with their still freely movable plate edges - as a
result of the different radii of the outer layer 2 and

inner laver 1, la, ib.

Figure 9 then shows the forming step that forms an 'O7,
that ig to say shapes an open-seam pipe, to be precise
by means of &a press {not represented here), which
drives +two half-round-shaped heads 14, 15 from below
and above against the pipe body to be formed, where the
layers of material la, 1b, 2 are once again thersby
formed altogether intc a round shape - seen in Ccross
section. Once again, the inner-lying material layer
elements la, 1b are thereby moved toward one ancither
with their still freely movable plate edges as a result

of the different radii of the outer layer and inner
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as in the case of the UO(E) process modified according to the invention.
Here, too, the overlying elements la, Ib are welded at the borders to the
layer of 20 material 2 forming the later outer layer and then an
open-seam pipe is formed on the bar?i of the JCO process. Once again,
the desired effect according to the irfivention thereby occurs, with the
initially free plate edges of the inner layer elements la, Ib buttin

25
et one“ghothEr, tRERDYTBrmity-a tonfifiisus MRk 1af& T ARd thef=
being peesseshagainst thetduterdayer 2eass@resuieof therdifierere of 2
hending, radiiof the, outer layer and inges layer: 30 kralhcasessthatisiaco
say both in the case of the UO(E) process modified.accardi the .,
irir”\]}/é%ti(?ﬁ%%ﬁ ig‘?ﬁee Easge o(#J ré Skgooﬁgsg%s%m‘g |ﬁ)§d é‘c%%%i%% to the
irmrention Lafterethey bt agaifdeshe Ghother theiifitally iffreSiysments
mevablerabuting efgeseftheads twormherdayersliemerds lapibtéerbeany

welded to ong another and/og to the_outerlayer 2, which may fake place: 1
for ingtance t rough the still open seam of the open-seam RiPE: . urer
pFeTerabRFBy ABANEEF a 1aBBF wEdy d&ice =2 §9fiues"

Rraduction-optimized process for producing a multilayer pipe Patent
claims 5 1. A process for producing a multilayer pipe (5) with the aid of a

plate forming maching, characigrized, i tal 10 - ndiidal ygss e che
natert C(il, t6 Be “combined to form the muli ayer pipe (5) are, laid one
OhTOETE HRE OFER, T LROTESS! HEFlaysrs bf Mdteral (1) eonsBlingHt™s
mare fhar-ese laidonelementiantd), dEsiafterdhadca firstheorgrection Led
(S%ég»’process. A procedure corresponding to the JCO
process is then followed here, Dbut modified in such a
way that once again two layers of material are formed,
az in the case of the UO(E) process modified according
to the invention. Here, too, the overlyving elements
ia, 1b are welded at the borders to the layer of
material 2 forming the later outer layer and then an
open-seam pipe is formed on the basis o©f the JCO
process. Once again, the desired effect according to
the invention thereby occurs, with the initially free
plate edges of the inner layer elements la, 1b butting
against one another, thereby forming a continuous innex
laver 1 and then being pressed against the outer layver
as & result of the different bending radii of the

outer layer and inner layer.

In all cases, that is to say both in the case of the
UO(E} process modified according to the invention and
in the case of the JCO process modified according to
the invention, after they butt against one another, the
initially still freely movable abutting edges of the
two inner layer elements la, 1b can be welded tc one
another and/or to the outer layer 2, which may take
place for instance through the still open seam of the
open-seam pipe, preferably by means of a laser welding

‘device.
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respectively, is then created between the bordering elements of the
overlying layer of material (la, 1b) and the adjacent layer of 20 material
(2), the multilayer material formed in this way is formed into the pipe (5)
and, during the deformation, the ed%es (4a, 4b) of the elements 25 (la,
1b) of the overlying layer of material (’la”,“ Ib) that are still freely
displaceable with respect to one another can move freely toward one
Fnsther in Beosrdancowititherésent tWRiRRAeforrfiRg HREcducing  a
progressedy, on-30 agequnt:afdhe different circumferential lengths of the
inner pipe (la, Ib) and the outer pipe (2), - then, after deforming has
progressed to a 35 certain extent, these edges (4a, 4b) of the elements
(I, Ib) of the overlying layer &2RfR&ri&% -1 that are moving toward
one another butt against one another, and - 26 then the multilayer pipe

() iSiozgxegctgsgor@eketigwaahuhs@idao&m plate ferming Jmactine.shen
edges (4a, 4b) of the elements (la, 1b) of the oveﬂlklln Iayeiga?g m%tggglz%d
(Ia, Ibj tHenHidiofder BeiRd bk O %h &SreBfyToward one andther

during.thisfiaal forming, as a result of which the layer of material (la, Ib)
respectively acting as the inner pipe is pressed with a force fit into the 10

layer of materi 1I 2).respectively acting.as e gute Pipe.42. The progess,,
for pr6duciﬁ§§%ﬁﬁ?aa‘§gr p%é/%g)sas g!.filalinr%eg%n o aime(l, '(;hgrzcterized ©
in that the A5 foimirg of the FRITlaydr tnatdHaF inMtd 7 pipd Redesfyhed =
in such a wayithatowhendefosmingthashprogegssed tathelexternit thatdhe £
edges(4&t éoﬁayers of material (1) consisting of more

than one laid-on element (la, 1b),

- after that, a first connection (3a, 3b),
respectively, is then created Dbetween the
bordering elements of the overlying layer of
material (ia, 1b) and the adjacent layer of

material (2),

- the multilayer material formed in this way is
formed into the pipe (B} and, during the
deformation, the edges (4a, 4b) of the elements
(1a, 1b) of the overlying layer of material
(ia, 1b) that are still freely displaceable
with respect to one another can move freely
toward one another in accordance with the
extent to which deforming has progressed, on
account of the different circumferential
lengths of the inner pipe (la, 1b) and the
outer pipe (2},

- then, after deforming has progressed to a
certain extent, these edges (4a, 4b) of the
elements {1a, 1b) of the overlying laver of
material {ia, 1b) that are moving toward one

another butt against cne another, and
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the elements (la, 1b) of the overlying layer of material (la, 1b) that were
previously moving 20 toward one another butt against one another, the
pipe to be formed has already been made to curve at every point at which
the inner layer and the outer layer lie one on top of the other. 25 3. The
process for producing a multilayer pipé (5) as claimed in claim 1 or 2,
characterized in that the first connection between the layers of material

(1, isylb, 2¥isereatddby fe fatter belhg Béifectdd to ohe arfdtheed  to
approximately.aloagane of the-30dpagitudimal @nd tragsvelse-edgesafiing

the overlying. layer of m eriale(é la, 1b),r for jpstance alang alpg, .n s
parallel there %?é}ﬂte élon%%r pargl%i to 2the future longitudinal seam (8?%11‘:

the pipe. 368 ThdBtocess friitodtefiig tilabay Fipe &) aSdiGimed
in claim 1, 210% 3, ctiayactenized inthaf, oinctee fifishietomudfilayger pipe (B)ve

the layer of, 27 material 1.4s, |) acting as:the inperpine forms «a pitgh-1
circle in cross section. 5. The process for producing, a multiﬁ erlpi e %5) £
as 5 claime@TFone of diimé1 th¥E tharadterizZ8H 17 that the layefof  ©
material (1yis -y Beling Eea the 3dmer pipecamtforming agpiehrdrclésn the
foOSSfSﬁcti&%lf?{ﬂh%ﬁﬂl@h% mtlayenpipe {B) torms.a-ehannrel atthe the
oot of the multilayer pipe. 10 6. .The pracess for produci ilaye

pipe (5) asTagi?ned?r%l on%agfe (ﬁé“i?;hg 1(%95, c %Sr%%[(é%%g mg tr:gtgg%d ) s
connection tpreferabBrweldity, takes place between the edges (4a, 4b)

of the elements of the 15 overlying layer of material (la, Ib) that butt

againgh.one anqther, 7clhe proggss fapproducing axnyltlayss pie (8) as:s
claimed in «c¢laim 1, characterized in that the
forming of the multilayer material into the pipe is
designed in such a way that, when deforming has
progressed to the extent that the edges {(4a, 4b) of
rhe elements (la, 1ib} of the overlying layer of
material (ia, 1b) that were previously moving
toward one another butt against one ancther, the
pipe to be formed has already been made to curve at
every point at which the inner layer and the outex

layer lie one on top of the other.

3. The process for producing a multilayer pipe (5) as
claimed in claim 1 or 2, characterized in that the
first connection between the layers of material (1,
1a, 1b, 2) is created by the latter being connected
to one another approximately along one of the
longitudinal and transverse edges of the overlying
layer of material (i, 1a, 1b), or for instance
along a line parallel thereto, but along ox
parallel to the future longitudinal seam (8) of the

pipe.

4. The process for producing a multilayer pipe (5) as
claimed in elaim 1, 2 or 3, charscterized in that,

in the finished multilayer pipe (8}, the layer of
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claimed in one of claims 1 to 6, characterized in 20 that the multilayer
pipe (5) is closed by a welding (7) of the outer pipe (2) along the pipe
seam (8) and a build-up welding (9) of the inner pipe (1, 1a, ib). 25 8.
The process for producing a multilayer,pipe (5) as claimed in one of
claims 1 to 7, characterized in that the layers of material (1, la, Ib, 2) are

connect%d at tl-hﬁla d fafes (051) f‘5e %I e 1@; BQ 2 Jhe progess Eg{ e forms

producmg a mu yér plpe as c almed in one of claims 1 to
charadterizedin CaE A YobBlesByEF pipeSs hfdtuced as the multllayer
pipe (5). 35 10. The process for producing a multilayer pipe (5) as

glaimed. In one,af.claims. 1 tq.9. characterizedin 1 that plates, ;pf%f@ra@x s
metal plateS and particularly preferably steel plates, are used as -,28
layer 6f-matsial LB 2PBFel8 lfrf (51" To) Lof te fayer garﬁgte%aﬁﬁe in

The ptdeess fdrepréducing amultitayer pipe (Silas balairkBd infotieoy as

claims 1 fo 10, charactedzed,in thatatigast.ons etthecpnpeetions (3aoss

3b, 4a, 4b) of the%ayehs of materlalcgl @l%gr;%rmed %s W?@Jngf?@n{'g-a
claim

The p?oces%c?for producmg a muﬁ ifayer pipe in one o
claimshaoud] characksrizBedn that Heepieess isdasighédds a
continuous process in which the layers of material (1, la, Ib, 2) to be

%Ombé?% %ﬁ&%@g@ts é@r'bm%e&%e 15 rgspegtively unwound fram a, ¢

woun strip and then continuously laid one on top of the other and

contlnﬁ%@é@%nhéct@@%r@f@raﬁf\r@fﬁe& thé s%bsé&?e“?ﬁ%ﬁ%?ﬁ?ngm
process likeweise:taking: plage, contindeusiip lix that Bdfonwmingdimeaghich 20 e

forms; g0 gpen-seain pipgde) fromdhe layersf materiahlaideonindeusihe
Oneogég%%;ggzotegye of material (la, 1b} that butt

against one another.

7. The process for producing a multilayer pipe (5} as
claimed in one of claims 1 to 6, characterized in
that the multilayer pipe (5) is closed by a welding
(7} of the outer pipe (2) along the pipe seam (8)
and a build-up welding (9) of the inner pipe (1,
la, 1b).

8. The process for producing a multilayer pipe (5) as
claimed in one of claims 1 to 7, characterized in
that the layers of material (1, 1la, 1b, 2) are

connected at the end faces of the pipe (5).

9. The process for producing a multilayer pipe (5) as
claimed in one of claims 1 to 8, characterized in
that a double-layer pipe 1isg produced as the
multilaver pipe (5).

10. The process for producing a multilayer pipe (5) as
claimed in one of ¢laims 1 to 9, characterized in
that plates, preferably metal plates and

particularly preferably steel plates, are used as
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serves as the plate forming machine. 13. The process for producing a
multilayer pipe (5) as 25 claimed in one of claims 1 to 11, characterized in
that a bending roll is used as the plate forming machine. 14. The process
for producing a multilayer pipe (5) as §O§Iaimed in one of claims 1to 11,
characterized in that a UO(E) press/%lle arrangement (13, 14, 15) is used

as the plate_forming machine. 15. The process for producing a multilaye
pipe (5)'&s 35'&ainte iﬁ%}'ﬁ%roqfac%iin%gl togil,C():Jff'uareg%i gr?zrgtdsin lb':llﬁgt'a b)
JCO préss/dfe arsagementiztisettds the) plate forming machine.

11. The process for producing a multilayer pipe (5) as
claimed in one of claims 1 to 10, characterized in
that at least one of the connections (3a, 3b, 4a,
4b) of the layers of material (1, 2) is performed

ag welding.

12. The process for producing a multilayer pipe (5) as
claimed in one of claims 1 to 11, characterized in
that the process is designed as a continuous
process in which the layers of material (1, la, 1b,
2} to be combined or elements {la, 1b) thereof are
regpectively unwound from a wound-up strip and then
continuously laid one on top of the other and
continudﬁsly connected, preferably welded, the
subsequent pipe forming process likewise taking
place continuously, in that a forming line which
forms an open-seam pipe (5) from the layers of
material laid continuously one con top of the other

serves as the plate forming machine.

13. The process for producing a multilayer pipe (5) as
claimed in one of claims 1 to 11, characterized in
that a bending roll is used as the plate forming

machine.

14. The process for producing a multilayer pipe (5) as
claimed in one of claims 1 to 11, characterized in
that a UD(E) press/die arrangement (13, 14, 15) 1is

used as the plate forming machine.

15. The process for producing a multilayer pipe (3) as
claimed in one of claims 1 to 11, characterized in
that a JCO press/die arrangement is used as the

plate forming machine.



