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Title: Multi-layer Pipe and Method for its Production
The present invention relates tm as
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explosion cladding,
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methods such as for example by means of a bending roller or a
bending press and
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occurring as deposition welding |ikew se pursuant to
the material. The disadvantage of this procedure
according to Prior Art is on.the one hand the high
cost of the initial sem -finished product and thus
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State of the Art a nulti-layer pipe as well as a

met hod for its manufacture, which on the one hand

tries and avoi ds the above nentioned di sadvant ages

and thus not requiring roll-bonded and/ or expl osion
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3 of the pressure of the rollers fromthe top and from
the bottom and during shaping, the portions of the
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is made - called Fy, here and indicated in parts per cent -
preferably approximately as follows :



4 (DA-2SA-Sl)rr (ZS+l) FE 100 for = 1 - (DA-SA).
- (DA-2SA-SI)C with DA being the external dianeter of
the external pipe in mm SA being the wall thickness
of the external pipe in mm Sl being the wall

thi ckness of the internal pipe in mm ai being the
yield point of the internal pipe in Nm2 ZS being the
upsetting al/lowance indicated in parts per cent and E
bei ng the Young's nﬂdulquLQ.Mm@.).thZaQq&ne
menti@ped=expressiak results from the fofl owing 00
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percent: Ffor = 1[i_fJ.iao0 f, S If this expression
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al | gwance indicated in parts per cent and E being the
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'_Th(_a degree of upsetting of the internal pipe in order to reach the upsetting
limit - here called &g, - results as follows:
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t

and the length of upsetting in order to reach the upsetting limit results as -

L:I = &g 'Lnﬁ (Z; +1)

The shaping progress during which further connection between the material

layers takes place - here called F,, - is then (indicated as a value between 0
and 1) approximately: :



here called Ffor -
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takes into account production
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in such a
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Y3°”T956}9d9/'%|”d\‘/p’m nt of internal
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he
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following results for the searched quanti- ties:
exxomeexamplesarg intersjegtthilladtratetbisvetittheaminimdm and RAximum
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"Hsf’

uni t

$ife fvPicabeamplesefering o SietheBeentagb tegreé of h@ping
ighine g Igast one gihigt $pnpectioh Setwean thel matenial fayemiote 8 7. O

208877754 fibre of the internal (DA - 2%SA -

29570 e shifting of tlhe free Lperenctal t typical Lwvei0] 0

723408 phate—edge—at—106-%%-shafFHgun| applgmarfiuy
97 8iAdarg /Mt -4 nexg]DO .- g"\f t e
R (eded3h] dinerer O{Qx{e_xGﬁ ipép Y- TUITG G T AT TE g 76; 2500
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ST Al chicloeR G He MeerMS] T TIT oS HE—5-2—rwa 526265
205144 poideBf RIARiE0 aCNT eVe i FpSpt g+ 5
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Table 1: Examples for Determination of the Shaping Progress for one
other Connection of the Material Layers
The searched quantities are then as follows:

: Ig:izz ;h; i};?);zplleih . ex.re.nrual typical | eventual
following result’s for | example | maximom
the searched quant-
tes:

unit ex. 1 ex.2) ex.3

length of the neutral |L_, = (DA ~ SA)*z 1
po . 2r e nevoa P ) mm ,196.9] 23311 7,816.3
pipe:
length of the neutral [L_, = mm 1,087 25 775
fibre of the internal |(DA — 2*SA — Sh* = pero| 2288 R

pe: )

shifdng of the free |L, =1L . — L.: mm 110 2
plate edge ac 100 % 0 23 e
shaping:
degree of upsettng |eg, = G, /(E (%) 0.05% 0.17% 0.23%




| east one ot her con- nection, for exanple for

| ocating the second |ate edge: Table 2: Searched
Quantities for the Exanples for Determ nation of the
Shapi ng Progress for another Connection of the
Material Layers from Table 1 Another preferred
enbodi nent of the met hod for manufacture of a
rrul&gmelquggﬁ 4J| pe—bytreans—pf—a—bendi-ngroller
acc;ebamga&gvct he present inpention ig charlacteri/sed

i n |[hogkerdtl imast one of the| material |l ayers conpri ses
norlengthhdnpseraipe 1G1=aqenf - pOSI [T ONGH abgve, spsrefetabty—-—-
norie odiramachime pl ate. The el ements pdsitioned abgve
cal sgyepgiibironed with their | ongitudi nal edge in
paf % quires] degrer oft e, Trt 651l | ayer hel oW bukssf
notleaisit’é‘gtf‘ﬁéheéhs,. Thus it isfalso posgible
ar ¢ pé’réif’cf’r]i‘exm i|transversely| to it with thei
| ong lcg nal tefge. 1f the €] enents arle with
Ionsggogcy Ar@é&!g eflge in par allel - preferably

approxi matery parat-tetr——to—the .on"'*"d'n edge of

t heabieed: Seh’hel BRG] 18V 4he ExXAf |és ””ec i on
el

bet ween gha 8§tedl 1o
the el efmig;guirp?ef erfa?h)%;{h%rgt%ggga H??er"aﬂ-ayer

positioning on top alongside their joining |ocation,
wHinetheapretelred smbeditentif the MedthddUbemaf@sdiurd of 2 Rdit LW@P nal
ngg{s by gfeanp of @bendingtreljer preefdingabltiye prleadret fwvertion the
& thpsepary@pt Heasbene db dhenmpptenizo yest @ehpriddsiindré @an
eé’ﬂe“ @P%edo@low Prejerable mabe that loee platet Thdaémats
Iﬁ’o g 1‘% S @ %q ?'QQﬂeaM'tV theirilengitbdindl@dge ingaraliel to

1%

R teij aoes: gelqy putithiy mustiriophe tbe case Jbrglit isqisomosdite
presen venI i onraﬁ'ﬁ\’/ef PdgB theiniepgibdisal 99eef er abl y

gnard &émeﬁt?ﬁ% Wthdh&bhdiddibal & Oft the dth of
awﬂprbaabenwﬂém@n%arby%m a% '" par Eéafe,'a ?’efer abl y
S tesefirst Ebirieasor( Eha&dn thb a.b@% nayeﬁs .Q‘B ﬁg Deht, h
oeerntsoprpleablyqRate s Rft@Mthéir bsltibhiRg B e.rg
| inirirg Ip¢aties, . whidh at vrersatmaQingt dohfsutds eaé}pet long‘itld él%ﬁ&é‘t
t REhp plseenisr rreferablytmates 0f tha vaekriat tayér dn:top, Be:h@at Case
t fReruiectsd with &ve materiad laybre relawspreferafiyethablate wigd.es, are

In the net hod for manufacture of a

cf:rdﬁ.@ ”% uitgblerfer the manweetdiernf multalbyes pipes

% Ly '8 Pa‘{' ﬁﬁdemnet@rheorﬁfatabiygm;eer

aﬁ% r(:; wh ,
PL@ aygijadie tema' lpyRs majerier nal
ph@git pgef&g '?1 Sélfrc' Bsﬁf%fwrwcau ng

ofuffidwnt,| ﬁE
rrmtljotd eld:rf;efﬂf{?:?éfél}]éfléﬁeo d%n ' 'rk?v 8?5‘36{5“6? gﬂfé’ieg can

be connected on t%e plpe aces for exanple to

pingbemethbl &tr nanniadiute/of penat- fa?ér?ﬁpebt?fr’ﬁﬁﬁﬁ of B8e erial

| @yerascatting ko the presemttimehtionging MulthRY GRS kﬁ er the

efiPsaddy N(pdingcds therexterad| @ipe atbnggipd iheligediamiantiRe et hod

a%‘%P@P'H%\ge'ﬁ'OQ phtee ftersad wipeiimerdert tb roduse thaenulthiBydipet ur e
OGanent i ve doubl e-l ayer pipes, although the
Ryention I.S not restrl cted toit. Also three-,

lsge:]he tre” teﬁ/lof‘ fthecnipe fages, dorleagrapls to can
q d‘é g‘af%'at IReerpwhiskare
i nvent Hec L 4EF er?BW@ SHT@%€ cult in Prior Art or

i@ B cheel oBIHRG t G

gaafécetécam |NAI§BtS§Ee-p#o@F ﬁ&gr %ﬁ §\\fe iy ﬁﬁg?eel
aatgeseraigf e gt ed8c $£o It @ﬁ@r S

trhere gidficatt iraPridr Ayteor evZn not possnble at all. nverfton binfe

eNSFéfé?l‘éB a99§§{|cm & m@t ccordmg%(%ﬁhqer%vgs e%;qgrl : ¥r§t es
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Al'so, in the nethod. for manufacture of a nmulti-|ayer
pi pe by neans of a bending roller according to the
present invention, preferably at | east one of the
connections of the material layers is nade as a
wel di ng, which is particularly suitable for the netal
pl ates, preferably steel plates, nentioned above.

Anot her preferred enbodi nent of the nmethod for

MR Lh 3l b U e Qlly prdttthdd enhid¥fient Bl AE phVe

beprdicray iy radthigiateC apd ﬁ‘lb%f&f@ratbﬂe s@é mmﬁmﬁg@ Iatesl S

c haatadsldayesad elemehal e hdlshal iaggal matérial ayers to

be conbined into a multi-layer pipe are put onto each

ot Mee, imihe imeghoddoranarafactuny efrg multitsfer pigk By afaddlof a

extteé‘F' igrolist preordingris thetnngsientineerttias, erefb@bly at Whstohe bage
BGtiREs @fithe maledal dayetsds mage awe Weltting, hidth gdartedeg or

6‘32? fRathe 'vetf;'ewaéﬁ grefaraply Ft?8| riateg metieredlapovee| ded,

StA)rPother e, materl al %er above being

rﬁ 0 %@’n A g< for srapfaatyepef af@iﬁwayert he
th&l,%r g T t° raﬁ%?'”?rﬁ?@? PESeptdNeRiE i nto a
mul ti - ayer p| pe by nmeans of the bending rol I er with

bei ng ¢l anRRGUDEIIYEEh St with GPnateAd

| ayer, whi ekteméltipedsorthitutiny £basy pIQtle |cH fhs

stage of t hlengsidedtsshapingigidinal édtsReasHroEamaRly p%Fanéﬂ / or
bendi ng maith, pefesatis edded tstop dd@@%rh&h@ﬁuatéh&ﬁ&@ alsved
result  nobeipopositioned iposeiy ipetiviien tmasestopbddedysid act i ng
as an external pipe. According to this enbodi nent of
the presen he ”i‘H?é’l‘?t"?*@ﬁeQ myl-layes tataiehis sedpediimbd 8 multas
for exanpl Wl’%‘??“épf@ﬁé’?hd'gg edierswith theymatesialugyed, as
a respect\"{?’g R B |ntqr EPGM'%C'@HWMEWW stepl or
can be wel ggg gh e@ﬂ%r ?hrgg iHing aélﬂ"t"]t%?a'pm?t'”t he
ECEEY: Mok opi e it asigﬁfsd.t”

t hi s enbodhémepdsitivdif itdTRE RidtéHal I|a§¥reJctl e.
internal pipe already during pipe shaping in @

b éedondigg tothlsesmbiogimeancfpspresert inveRiof $RRdd e t he
manaseriady - as|feryexampletverychighsst@ng @ eteisNaan Be RReddla t hus
f rr Fspepwamtwalﬂwenwam ezhniohbée Welded esqa@ tlei weidedohBTunaér
*d,i(' ips- Byt the efinginidpiithe lventiveremains thheamdgrs i f
ﬁ‘ﬁ 'msfl't T terip) ver aptiaglanan intespal aipd alrbalysticng
ec{i’ é?sactlng Efdgl E" rilop-Pasikiyaitpresreditp treshatpiag

the nateri ﬁ"dlv|d@¥l¢ﬁatenamkgrg 1368 Sorflf né’d“m{o”t erI
Wﬁ“ﬂ @; é?l al
Foximd?

j{%\fﬁagﬁev‘a W%ﬂ’dd\“”scfﬁ%“% emﬁb@y'e" irfee mat er i al
Iay r act| ng 28P%n internal pi pe due to the |n'pact of
o o ot A At e SR
formed permtting pi pesCIt ﬁpl ot %mggcchce%sc her

s@\fterfatmipg plthasipe amyytremna&értaenayér aﬁ%ﬁd SIE YredddphiL f i ed.
Fdue gothp ingtacoef fate tdneoginiied by tAé matdrill thydr Acting as an
efiSsthiahripe sothat swugpncimsle isdfornpeerditting diges tdige P
i HV@PRIhthared tiahpjpe isselblyenct site iadxtipine! sirdpineef er abl y
ﬁlﬁne al ongsi de the pi pe seam The inventive
Pk ‘fO”F '@P opbihp gipe badiaisa indhis ambodimentaf the- drageeiirepi pe
% eaf»%ﬂt [yention weldlinarnf éht exesnatwinedsipreteaablybe
°"q’?'d 'Pel‘?'%%?%?lm such that a material |ayer

Lde has _a h| he el d poi nt or proof
p?ﬁé Fn'vQ %g niL:?ﬁa el pipe I@ﬁﬁcan% t&?%\j"t'f'ﬁ@praﬁﬁ’ﬁé’lbtaﬁ‘&gerl al

| ﬁfﬁéi’ernaWb éFpéém n@@ ‘fg‘] i g
PHEbRY EMparedy VRl otﬂ rarhﬁené”?l athd el péﬁe at xa@:yg eel
ptahgrising p@éfer@SlD%Gheﬂél'p}’at@raﬂE ‘ﬁ{orree re I 5

mul ti-layer pipe according to t pr esent PAvent i on

is characterised in that the rrultl-layer pipe is
forned as a 8



doubl e-l ayer pipe exhibiting two steel plate materi al
| ayers with the steel plate, which acts as an
i nternal pipe, having a high up to a very high carbon
content and thus is at |east not necessarily wel dable
any nore. The nulti-layer pipes obtained in such a way
according to the present |nvent|on are dlfferent from
t hasesptialyr dr&Errdd dmboRinfenY 8 e
tf‘pes&ndmfléyrﬁBEB%ﬁ&aa@NJee% Ihgét lﬁm{l siy Ml 8}5 mréég o tg‘f the
S afvbleilayer pipe xMbitig ltdd steé@(ﬁé m%lt@r%l ﬁeel Ay
prvés@ETdcts avvaeribtemal pidd, 6bviegdalhidh R tb d ‘% 'h h rbon content
acndtilisrig)htyleasRadt necestiriysweldab] éahﬁ%ﬁé can al'so occur in
different conbinations anong each ot her but need not
doT Hilagrpinep o gainghirssuat eorglizngorting tdiee prezsent
rﬁ'?)’@ﬁf ('Pﬁ{e Ftﬁe‘ie§t o thage effsionAridn astriehecfessa byt witoutus e
°H at‘-‘ t? PEGome Yideniclbatthegame tinhe inady multi-
d| “f th eﬁ‘h'i” tIOBf’VhFc@r‘FQU'd@PI'd%tlijdtl mes
f er% Ta "n 'egc?ﬁ 3IR9 peeasiniifigrent parnkjeatipns on
he o her nevert L BILEREFAW- | ayer pi pes -
esﬁ@@h@dohﬂngqgw RedeRViRlerBbRRR QU teel plate
k€ tladded O Giith tHY oﬁsﬁéd@arﬁé E éc/i1 ; usqﬁjéno‘t’ ML to
mkginhiag, odfong BEive IRRE ahy ﬁ‘mlt&tﬁ |I|t P;E .g
S ipricds), ameaioaisthértany ha}edhaeés’}humflage Rfpikhe
r éaypepipés/mit ekites piate rpatp@al @38rsb &y tof ¢his
n@!?é%f@él%yhe feopectivedintptra) pip@andsietultaRpld @ﬁ'tylléj)d’lﬁo,& of the
miNat§riaf ef\feg reppastive extagual piprgaa be pematabluyedniveiBh abr asi on
r B87eSFamciar %@mpkfefor pHcOranplicativnsesf meiltiager ipipgh redairag aon
r 887 aga'i’feféa?f ?'Wh'leF tapen oidheitemal ipevdinde highhibadsion
ha gs s Iy}ﬁ? g Ideg al50 Withi afughybaydngss whighlin wm yi el d
o ;(t?naf‘% h%f\zﬂj H- 'éhmplﬁgs bavirgraneneetal  pi pe
”?éi@e&“& eftbrngl leh i ViRl pei bthgraﬂag y' eld

p6britectidhas abjBgent GSDSGd iy allyrg lc
hamrdlueg/terﬁ?-ugeb\xgsmg?@o H&rttaﬁe T&H%fdg\é; ;L g g‘é red

adjiahd plesyte inverivR! It inb& bRIHolnke: o°-dt'[ af"ﬁ he & omeFP %SSI |§

eTU distnat pied pomc clor eliantpie, i EskObf diytiner Jk%}i p

efefemmatinn i themonef stiss wilheysubeitaE® fdp &4 Boin qhg o the

pPESWH! strase At Biastic permarent deapaorireed: @aértdimna{pattrbft he
e&rft of a not very distinct yield point - for

e S of only increased plastic
ﬁ’ 2P G Oﬁ‘:ﬁz&ﬁﬁ da}t Bsle wettod jgecosdin toi theit ed f or
e f:'%ét.v ol peteetoera ol oo
oS T s Miperiad o e u rﬁx" ?‘?" T ce-
| heePLA RN Gudto ¢ ﬁfghep omcu a %rr ﬁlPE%Od
agrasion rRgistadcd 48 nopsl'uﬁ§lﬂ 0 5&‘ s% as a s n Ie Ig er
apipé)tforthe pipé 8RapiHgQAddRks, Rink 'R IVJOYIId av gedf )
cioteipiah pibe emsafiodl bitlaes hargBE hotat szLJuhbn ?&fﬁ duQ‘toD For
eliaipdreon ¢amtdat, ii.ercaAndt nec:&@hmy Be 4RIAS (@B ab&w) St an
sthes¢ferec eatresporidimg pived dadikewisd Myt @Rl@tﬁdntli oy Butsthé‘ce
t Hekad ﬁ@ﬁorctym? i rsesent inbantibn ghhigh i8 b Ghrddetddt erkSodithdrny
c%\“??ﬁdd?w 9spftthe RAneROsitivg priessiadoftise @pacticd Micamtl gipal €
t[o t %{eﬁa?ﬂsée exterpal pipgctyring theanqrefagturiag pacsdsngariits ayer
0 O%"é&’ iy ﬁ@f c énué{h'ab? dﬁ_g pritiesuse asrad intbrool layarhd
oot ¢ W%' ErAateriadi fseexammnime stenl withu
kL WQ@5§ A @ﬁs Ej@ apen %‘tﬂ‘?%bl éw% gk fhe usaef metetiaie r
rSR e Qﬁ‘ln?é? g[er ecomes g%aéglgas me)p;e@@eqﬁm ded
(istemaPBRYE Yo likel) \J it un GJ SB% i ht" piPse ¥ aguc
| i kewi se not exist until today. But the method
dgaor ididapgnddnt b aRb @RANGydrPHRE LD
gL the 2Bt ERAN a;ﬂ’lé.%mm"?faaéﬁ“éﬁa o] e
non-positive pressing of the respective i nt ernal pli pe

into the respective exterBal pipe during the

manuf acturing process, permts manufacture also of
such nulti-layer pipes, which use as an internal |ayer
a non-wel dabl e or not necessarily wel dable nmateri al
for exanple a steel with a high, and preferably very
hi gh carbon content -. Thus also the use of materials



not wel dable at all such as for exanple nodern

pl astics having the desired properties of an interna
pi pe | ayer, becones possible at all. Pipes with such
internal |layers do |Iikewi se not exist until today.
Agai n i ndependent of it, also nulti-layer pipes can be
manuf actured by neans of the nethod accordlng to the

PrieseNivailaiE Ridd88d pied FReHhaHhiNg.8X ' Ve and
hasudhee).av aimoabars, larg aﬂh‘g%rsp Wl CP s GOESRan! ?t"e
cdtrioeéttethceiere thbRe@Bidry Bxpanbibh as lt tr%é &cﬁf%,
| dhgyexransioredie used, whbychdib SetstkaROB oY chase
Pra 8hydiaulic expanseniiereiniraet mledeeﬁélééés&?@rﬂ[ilﬁ '| &r pipe to
| |bﬁ1'?3éw'f%§ redn Eompaten vito this e anEImevéebbpaéﬁdmy’eréegs used,
f E{g/' Se{“‘éi @V?lre?i%a:?s‘ﬂ'ﬂ'?h premotsiibieastto sitapret@taninbe case
o ”Sh whisthdetervepas for wipiy pafRkeses
ro th Ven %P'P%éa%rmffcawwedoemmmneﬁ
WP errp(‘ﬂq TB'é?ldi '?gkaoegmultnpwem ts
L fbrabl 1,1 ¢easd -gne h
proeg,g;r@? é,’%r?e“ ”"9 DY e e

whi ch |ntervenes for shapi ng purposes al ways only |n

ofTee basaitiiventn dehfitsthARird AL Up i vat ur e does no
| interbaltdyer atdill e e intdhal blpe fbrﬂw\(rfg;‘n% " Igyegff@fﬁ,m, %pmp, IOe
TResSionrfopmatpteuh tie fersal arBabhnet [rA%RTat (RIS e¥‘£ Eﬂéha]ts
c likayiRechop bestsibée io ot amtinidvact ur ed W"] excee and
preferably exceed by far - the limt of t he present
(i ¢ F"GLCF@ inghoulsfbeametitianast that a@brdaRb @¥thod LPtHEM
gr Sf“é' Pég%tﬁfe ?'?R/réma ipenlyereny srealimraNtitac [edpEidll
: " Falivamanufmeem:h.chayemoram al |,

e neh f§9ding aad thetrstimems
mbductidh
cgﬂﬁ,gnceg i fort éﬁ%ﬁngw theespeniatiy a¢t up tediname|
i nsert at ase which is |ikew se not
pBsisw bidh- lhnaﬂRreléMboernt Wil be 8 this connection it
strewings ewniemt | oned t hat Iac%o%{lsﬁﬁg%"}?@%@n d"f the
p%§s1ent i nvention of course also pipes in only very
sl 1 quars 2 peressctiesparc via loy twoaha@ria el JUa!
can be ecdi®aimi- -layerpieup @t ohtoreath o%?éé)ﬁ In Prﬁog{rbnﬁg
op ;the one hand is inpeded by the intricate cladding
he m'srﬁ‘ ReIAR '&Rl%ft Yie of twotrsateda ¢syear i deQ@ombined and

on the ot ga ptpﬁeplé Sptocagh [othes atithapiirdt ool s and

appl i ance ?)t?'y \yﬁ'ﬁﬁﬁstreéweersee owterial layers,

non-1imt ﬁ g'ﬁﬁﬁ aS""Bé’) Hhesraigliebtd opy oftbans
of the draw ngs BENFs15! tayer %°S¥§°"r!ﬁ§’ra§sé%t ive

@B Vi eWistd pdriectivet ddd Alw b be conbined into
a Tl -1 o migier Bk, mt;gfﬁ'%éé ¥ F g Bnd "o,
per spect i watdpibBByats @M&fsmb\@@o BRhie fs préf p’a% 0 be
conmbi ned plapdddindongitlidinal big¥ @lreddbRE, PUL 0N b Rl
other, with a first connection, preferably welding,
5ed Réen t lfanatieepdredeciiaymarsyiew aploaxdtsmi Al yrs abgogsi de
an (i magi p@natweq inteea multi-eykepipd, uborao hicht d¥:r, with one of
| ongi t ud| Slmaé%fg?éﬁvm namehnthe ovatexlal lageelacpabdveoned
- above. g’”s fufig %p'b@ﬁgﬁé@?m@@tsplpmrﬁerabIeWamfs blBed in

mat eri al @lf%e”tlabp"bee IEEsH ned into a nulti-Iayer

6¥ put, her W|th one of the. material
|é1932r3 co; %nb QSpe R ef § malqsiabipgaraite e phraltins -
pl aced iy @ngllg | moref"?%’b F‘HnW'”FfP of8e is
anot her p;@rrgpg,@té,ytﬁy ”PWO” W%P'emaytérs

to be cowdy ¢resled Hér@ b@tvmé ttHe "Sts Qne@"ﬂno each

Il
ot her, wi ;trhfeﬂa‘w/ kal_dln e@%‘i’r?ernls $ﬁéyﬁ1a?e’nal ayer -t h
mat eri al d4fey teirpbsit@thgadiengeide thelrJomlng location, which at
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constituting a plurality of elenments - preferably
plates - placed in circunferential pipe direction,
Fig. 4 is a perspective plan view of two materi al
| ayers, to be conbined into a nulti-Ilayer pipe, put
~onto each other, with one of the material |ayers
conprising nore than one, nanely two elenents here -
pr ef er abl y tHal sahRSinre deh&kREs
connect i onelew2ats®f &ah%rhﬂbge%g;gmmg"ﬁ efd ghhe
| ayers by connecting - preferably welding - the
el Berént s watrkrspeativeraibeifiomla fray érito b%tﬂlw,ayer%fp%%(:c&r@ﬁ%r
posi ti oni nip the oregenit dwentiveiduripginei im@ntiv@oadiutiRiuri
10 t he sanBroegssenaiorisnithapresessatdp whdre thgithusdoring edge
of the eI igyer pRteripids shaped ind alpipedry npaas eithabove,
Fig. P'fev@0\9F'awnfhe&hvathfarmtanmmlo&nght

I ti -I ayegf AL P bef"@etnﬁée ma@slelmyerwmtesmn
during thegi iﬁg A ra m I"BF'] r@é@gsthe h@twm
the procesga ,ﬁ hi ”a Yeﬁ h h
bendi ng r Ohll‘f&ént(tféﬁ& ra%h%Wﬂte xt rn
friction-tight connection be| ng crea e et’ween t he
netigei al | apenssedtige dew @6 latfropt inkd18 mliORRY piBe Q&;OF
rol | ers friorthe presend vemtidn Huiriy the ehveRtvie PhBnufailFn
shapi ng, tkrecgsernamehsin tife promesaateprwhate kY 8 Gsfinit ICh
can stil| 1@Pihg pfageass pt lagpiions btheacdnnettiva betwebh tel Ng
freely to BaEA lRyereds Crepted by opntmating the trateribidayehapi ng
progress dRRsiticged Petor & "’Ffeé‘ﬁe?ﬂe Pberdpositieli to eath othérer nal

Pifpesand exter na g 91 a perspective view from
L It nf %o's" r{) Bispslohar '"&Ee%mf“ﬂ@/erpleet he

present inyan g rpre nt(IPl vé’m intFEnahaRd @dRebalr i ng

process, name1y in the process step where after a

dEfg. Bi t €  SpapperivadrOBLsRsionalr alrRaf layOSpli

connect i oredeebamegar Wiltedetdied Gieah tHe%)fléngpt?‘n qﬁte%%]d

connecting the material |ayer positi oned on top'in at
| E8s® one @retenectiesiiaw ofithd aseatdte stid¥efuenty Ebonsthufthg

per spect i VIB® eXtergaLing; withstopedges) amnd thbardernallptate | ayer

pi pe accoﬁ“B??%el‘tU SPRityling therintemal pipe.iimthe wtilt frat,i nt er nal

and ext er tgwver 339@?"'“% ij’d 8 a perspective

CEQS$s Sect pe with internal and

efz@efdnal 49 rSpeCt'Vechzfétm ?W@W Pﬁertpl'f@ a&P‘é’é‘"@)fO thére

wel d Seamexhl |t| ﬁl ELteg aﬁa

pl ate SUbSﬁGM@ é’bé? lvlagﬁ %@%togﬁ%%eg‘ gr’ tly

with stop tﬁﬁ@:ﬁf&sp&ﬂ gsh@pu'\
constituting the internal plpe inthe still flat,

unwor ked condition, and Fig. 10 a perspective
cFigsbshnwsta menspettiva pranl vidw dfawe mapdraciapss 9rdidie t o the
pPABRiNad intaRemulii-tasenmineh puttoatcbeseh offledt € of t he ext er nal
%at e exhibiting stop edges and the internal plate
'Hsﬁ? °M’P| r?’%%@'velpﬂﬁne/i'emaﬁf patdriel iagers; ltabembined
PULeH @d*g?@seramtfea first doeneation &= parat ng
s r e'y S aNda3 ebetpleem theeatdriah vi ew
oI e th 'd an fimag '6‘36( linecpaiierfed i nto a
mJ'I'I Ina e p| pee F 3RS peé'E‘H‘e&t%'PéY“

Fig. 3 is a perspective plan view of two material layers 1a, 1b, 2, to be
combined into a multi-layer pipe, put onto each other, with one of the material
layers here, namely the material layer placed above, comprising two elements
1a, 1b - preferably plates - placed in longitudinal pipe direction.
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Fig. 2 shows a perspective plan view of two materi al

| ayers, to be conbined into a nulti-Ilayer pipe, put

onto each other, with a first connection 3a and 3b -

preferably welding (nanmely in the points 3a and 3b) -
between the material layers 1, 2, approxinmately

al ongsi de an (imaginary) line parallel to a

| onr@i 3didiaRcthe cfivah 0 tl oned
abpme bé corﬁblﬁef%%? asmﬁlslgtlsﬂ%ﬁ%m o l’n% e”aﬂ ilf %L
nmatneteriall layeayress, namaly thddmatérial e@e Slac nd tlﬁﬁﬁ
nubluiality anyagielypa firéte npbiberOHefe @a@dwnofohaémem ANe
makreferatlly platay eplacdden eircumeneitigi gipe dirgrtisy. rl'ﬁé BT it may
pl BR & rabeeo! celamernits imdg bt woireplas&nitove, l&spekhed in the
pr%ﬁalé‘lnaﬁ’w ‘ﬁﬁr‘%ﬁ'é@ﬁ pl aced in | ongitudinal pipe
d| erctl on.. gD 3a i s anot her perspective plan view
| aq rbare here plaged with theio be
o % Iow W éra ﬁeyﬁ% ,lo nal gdge efineomatensl layehar ,
| ceefb%r &t e 1o nal g‘nqﬁ%ed%my ok
ﬁ&e Z Eep%lﬂ)qeh@placed below.

|t‘Hf%| e h 02 Podidedin. -
2@%&%?@58@ é/@m htF elb era‘fﬁdf" 'E?tgréa'%ayﬁr 2aced

in circunferential pipe dlrectlon The fact that It

elyig. 4o i pBLsFB&ie Plan Nie®l o MY Yhatedia): Iay@g 1a, 1
pl ceowined imy @ mutsiagp eivef put BnioRatEthed AN Ao ﬂat‘fﬁéﬂ ed
| jlpkersidompTising olosertant sng) lnadeny t\&béléfhehtsaa {thhere -

arq_fefﬁ@pé{ ptgtgscg:djaom ebovehaidra firkstomoghédlidh B&Jas edgRdhere
tg%qn?teﬂ@j layges Hyseanectict. p pedferabllg eveltfngt the espientsi al
|th efiah @yg\ﬁ b geersheif pdsitiohieg plongsiqeabéit Ve

inin 1 naitudina
:i%n G e fs;é'ﬁﬁg%;:@%z%g et
d.n ﬁgf;s fStion %‘é'ﬁqwt@aﬂ
3&Qert3@$ntlr§ gth%m ej m ‘Edai e me %‘%

ofedptran phrecmditascohdectibPin- sectlon Tbrére

| ayer 2 can be seen here. Fig. 4 S oms pectlve

pIFém Svshews aberspativentiew fram al fryieihto alﬁhultlhaggr p,ge sto be

c GfigArfiad td the presentiriventionayeng e freventieimMiaBtuRAS frogdsBer ,

vv| H‘etxn@thefprqoaes sten whéralthe thesfemsedcoalpidysi mgtei@ i t han
geﬁm reqaspehihg bandingliolidréna shovar kefrervatpl ay

p|28as } M’&C%{wset@p b&ﬁ'“l Cﬁafeidrt@ﬂwmnhmmaueoai S etsas

aﬁé‘ﬁ ;E apmqpré ] 'Ierfé eﬁ’hft“?é’ﬁfﬁ top gyeirem Ke bottom,

?a%ngi,,,iﬁg ﬁ ?%‘éf'bﬁ%%ﬁ@?@st@aof 1b
V\ﬂfr{eQIyH‘@ac irr%? In ce es aingt each cetp,q, §h|ftmg

P affetdnPhd G adi d?ﬂgeqr nd & e6f£ﬁﬁéo 2 %Sal [SE

aBal e the AR rﬁ&%@ﬁ" rea ‘Ftlogdg

oboihise3agBewribh Srel@catel’iibl gsﬁi@ﬁ‘n Ime Iel Vé

alvogigudindéedye df tHeInte@argieCs, ivdith %ﬁm Iq']e the

j Bpintsritere. dittn the1aa Gf s firdi @oriaBBor 3aTE?1d :i’bQ'l? 94e rHéi

eliyersiy 2 gheseogwstto dmmeataction 3a amt 85 witaddc owt @hﬁ‘ Qow

eXe @ﬁﬂ?r ift against eask othat but eerhaim grhotoifsed behdidinboBiflon

I 6%%1‘?%‘8%‘3 gerdere: he sane tinme longitudinal edge. In
cular a connection in sections, preferably,

W§ wsI asp%ﬁ)%eg I\ﬁ view frgm 8 fromt ugtﬁ(gwgulgﬂ ayermpEe®t i ve view
lglnt e proces iméerwgp f’ﬁ‘r'ﬂgéeﬁ'lnv?ﬂ; ngnUfa@grmmrmS$ °

L% & ect .&éesm?mr@o ] ﬁ { @ﬁ ﬁQ,I@hProgr@SS S foune

Rk 'W PBC*&%fW
Whested b?@orﬁhb’ég tlﬁ)'é'q%gﬁsea nerﬁ%{ gg rs i's2 Wﬁﬁhaped

| Gthér fdisfasn Sintdo BB e Su TP Shown
hewk)ayst pibe 8 caf mésfbamﬁ.sfﬁ Ehé“pba @nﬁ h ﬁ %ei ng

cregaiing dollze bndarbehbifg Matnd, alith Y @ESri !aye Sﬂﬁtl Lesul
of the pressure of the rol'lers fromthe top an from
the bottom and during sh&ping, the portions 1c

agai nst 2a, as well as 1d against 2b of the material
| ayers, which can still shift freely against each
other, shifting freely to each other in accordance
wi th the shaping progress due to the



different bend radii of internal pipe 1 and externa

pi pe 2. The first connection 3a, 3b between the two

material |ayers 1, 2 was made here already in two

poi nts 3a, 3b which are | ocated al ongsi de an

(imaginary) line parallel to a |ongitudinal edge of

the internal pipe 2, which is formng - nanely at the

emebre pgdintt 8adhhvttie? noBdtirind thisiRisBlsR

c eameEctions®a3ad 8hkolbatak gt]rtbantnmbeﬁipé{%g Ij J]@i(’);tp%%bf

t 188 g8 intetnd pipe ig pressedgonipesitiveyinbahe At |B| M&érb %:19

otaﬁ'éﬂg aS(?ar‘FX'ifPUWI pin® | onger shift agai nst each other but
|nnDb|I|sed or held in position against each

Eﬁ p*?;%%"t"@ SpRsvReclonyd pdipisbed veltiviagwpiedm a
plpe
gaer \

F’Hé? Bwith I"g%m@ laygE Galsai¢aligd interndi gipe,
%@e ¢ ﬁ emm@Hﬁyqréalmﬁaﬂpa@mmahg
IO'E £285sed b r]n
detimislafid § ‘thlngIrdﬁgr 1 the

ommﬁ% @{% Brigrespeedhainga
connection - n ﬁere - ba and 6b

r oKgma; p %ﬁé‘%‘ﬂﬂé? a pipe
SRRl
h &ige 8 ShowsetpersiectiveCddts i JabiInof @ il elipd\eddr
b Etowd @it tnkegnatisyer 1 ahd &x@atesiSayds 2 % lSiled YIeQAL ¥a of
cheteweomeldgeahe7nterial | ayer 1 positioned on top in
at | east one other position - in two other positions
hEige9 shaves amerspectiveatew GuhsBad @td ¥ sh%quwlytcbndtﬁmﬁé
pihgeex@rrahpipe. Ivdth shop efdigas $0w, IbBed tifeiatersdiar) 1 by means
oﬁuqsﬁé“enﬂé?wisv’fgt'ﬂgdm iterag @iper in brenstill figt, orwrkeEconditibh
'é?neawa!eayéhlss fermedtis plapad int@a noitelageraipest each
m °§ t !‘m"é,’o'ﬁ Py F@ﬁﬂ%ﬁaﬁmqmgmd uelier with the ot her
a erla an épt 6rBern§bo %%ﬁlng%%ar'glpqde@qyw@en tthﬁ etop
O
@t‘H a &lna pl e neq afsosg W@O %%y%@%@hiﬁ%' Iapﬁ pe
| §f tﬁé As Iﬂ@pa ﬂop gj‘ge QE %E gapyis X 2
aosé%tbnly&b@hﬁdhge @ﬁ)e%ﬂa % ik s “"a
per spective cross- sectlon of a finished mul ti-layer
pFige1®shoaes a@radsgction of BehuRLIBF? Blpei s MBI
i inventinawith thy dasd plhteaf el dx@ﬂfﬁgé m@ihlﬂ?ﬂlr@n%?gpyﬁe E%s'? gé‘
pi YPesndribe infamatpiatel 1 ginatitetiret toe intekna PihedeingotMpel gy el
%ﬁt‘s'ae'btaﬁeaﬂopes@géﬁ @4, 10piafier, coersponuiab spamie] progresdase
rg;bﬁ %n prgsswd pﬁn-pﬁ@thmwptp.thmmqnpme Hadwesulgof been
n

P 850 e asioes pithe rtatariablayguiapeve?
ongs”%gé Qigﬁéﬁ' @é%age%ﬂi’&'%éﬁ)ééfptq on wel ding 9 of
the internal pipe |I. Fig. 8 shows a perspective

cross-section of a multi-layer pipe according to Fig.
7 with internal layer 1 and external layer 2 in
detailed viewin the area of the two weld seans 7, 9.
Fig. 9 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 nulti-I|ayer
material thus formed is shaped into a nmulti-I|ayer pipe
according to the present invention by neans of "a
bending roller with the material layer 1 acting as an
i nternal pipe being clanped between the stop edges
10a, 10b and thus being pressed non-positively into
the material layer 2 acting as an external pipe. One
can al so see here that between the edges of the

mat eri al | ayer above and the stop edges 10a, 10b, a
gap is left which closes only during the pipe shaping
process. Fig. 10 shows a cross-section of a
multi-layer pipe 5 according to the present invention
with the base plate of the external plate 2 exhibiting
stop edges 10a, 10b and the internal plate 1
constituting the internal pipe being clanped in-

bet ween these stop edges 10a, 10b after correspondi ng
shapi ng progress



and thus being pressed non-positively into the
external pipe 1 as a result of the bending process.
The gap between the edges of the material |ayer above
and the stop edges 10a, 10b has already cl osed before.
13 Title: Multi-layer Pipe and Method for its

Manuf acture Clains 1. A nmethod for manufacture of a
mul ti-layer pipe (5 by neans of a bending roller,
characterised in that - individual material layers (1,
2)Title: be cdmti-laged Pigatand tMeghdiUbt iks MbRYRSLrRI PE (5) are
put onto each other, and - the nulti-layer materi al
thus fornmed is shaped into a rmulti-layer pipe (5) by
means of the bending roller, and in the final stage of
pi pe shaping in the bending roller and/or a
subsequently used bendi f@"®achi ne, a material |ayer
(1) acting as an internal pipe, 1is pressed

- i 1] i nt Lal | aye 2 ti
FRE s e L

mul ti-layer pipe rr%tgra]ts of a bending roller,

char act er i m@fiduf rhdiédal fa Aberd er, (1) acting as
an i nt er nalerpifRas é}etphgfr d@gcg d r?‘éﬁ'}efj |"gt_\‘}£'}e 'Blf'i‘ie (5)
constitutes a graduated circle in cross-section and
thus pref ethalmufti-bpsrmateriacinas pehedls shifediaBs mafd/be
mul ti -1 ayepirg{S ey meansofimed bedingabligiedndiRGEYha sﬂige%f
mul ti - | ayePiPpsipaingd) theyentiagielief andéor alsabsbiqoently @kéer
accor di ng kendinganashine or materiatayea ) ectirged annntéfhalpipe,
i ndi vi dual 'S RERSEP] RAN-Rogiiwelyinfola maeriabayre (2)@actrigneadani Nt 0
the multi-SfH)APASi pe (5) are put onto each other, -

' n 3a and 3b, 3al and

Sl v e e e I
84 fridtiC Xfr%&)ﬂ/ f)? on

| ayer Sntbrhal pige ih The finidh ﬂ.ﬁ it%@ggéﬁgjﬁfh

ot her ,cirple &f @6t deytiorPdHANt R A
| ongi tofithenaliti-aggaided) or tﬁrrgfnsver se e%laeﬁefl Lire 884 he

materi al | ayer positioned above (1), or preferably
appr 0 methedforahamgstuteofa hilteyeapipd (Blby heahd of 4 he
t hus fPgRfIRGIrOfenN accoring &y clamt teori2akcharacteis@petihant o a pi pe
(5) by neans of the bending roller with a constant
friction-t ¥igual E}i?ﬁ’rﬁ'éh'ﬁ%ﬁ“b@i tadecrwiained intethesert- t he
materi al |'&FEPEe(® aroputgatopach eligrt of the pressure of
the roller he. t.op and fromthe bottom and
duri ng shaj%ﬁ%%‘?gjt aif"sQ:r 1053Y °'h{f‘cgqa Rel 3 3a; a0 3ag3by he
! ’ j\ A cehr e e et et i) 8 1 cel

materi al | peedPoy chnpégtin hctﬁerégttﬁ\o gr fe rreely
agai nst  otdpBoximatdh EIBhd'}.%qe d I6&ditthding e%gg'i'? (csa?r r)aérg virae
accor dancedgé t4a) bie FfagMaNSyer BEHRRS b§%§(1 g 1 e
di fferent pheadblyagprioxiffatelydiEg8idE RinBPatatdl tehid
external pipe (2) after a definite shaping progress at
| east - one th thes focoemmattiilayer méfedial iS Bhaped irks 888 ¢5) by
bet ween t Ieanapethe endingyreties with a dhstapt fritiopmgRt | Ng t 0
each ot hercorMestiorahaing cipatedipaswed i the posértal apat (Q12) 40P
in at | eadtSUBREthgPFRsEUBEEihEirellars frere thertahiyd from the
appr oxi ma gpyp.ﬁngﬁggm%@apmg. the portions (1c, 1d, 2a, 2b) of the

ma.xt. rial fayers§ (1, 2), which can still shift freely against other,

shifting freely to each other in accordance with the shaping

progress due to the different bend radii of internal pipe (1) and

external pipe (2)

- after a definite shaping progress at least one other connection
(6a, 6b) is created between the material layers (1, 2) by
f:onnecting to each other the material layer (1) positioned on top
in at least one other position, preferably approximately alongside
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r a second | ongitudi nal edge (4) or transverse edge
(4a) of the material |ayer above (1, | a, 1b, 1n), or
preferably approximtely alongside a line parallel to
it, and - the nmulti-layer pipe (5) is then
finish-shaped by neans of the bending roller and/or
bendi ng machine, with the material layers (1, 2)
shifting nese®yng IdGgRIdIE e 8t f&lsvd) ur,i hi s
fini sh-sheicng, Iaﬁe@am@m%g&ﬁﬁﬁi#mi rﬁfg?eg‘éig’fi&éﬂew
| ayer (1) alotgsiis sithedarailéinber Al Pl pe IS bressed
non-positively into the material layer (2) acting as
an ext-er nafhepnyielayer pipk (B hiosh findsh-snapet BGHhetne oPihed
mul ti -1 ayePensinggolies pndigr bepding radchine, Wiemtdé material 1hyks
" according {lo2k$hiling " mem asainstedcbether now Hatng-this fiish-
first connﬁgﬂprfb';ﬁn?%‘éfwaé@ﬁe%%thﬁa{petpri@lllayba@bacsingas a®) is
created by LUHABELSAT SEP, ARMPSIEEbNinetthematatial tayer @
one of the " “TBAY\t GIPNAIPRRIges (4) or transverse edges

(42) Ok rhedtfod B GbdBlcturk BYS ikl GG ANd - Lhe at

| east Re; - Y& RiPedP) Paclen t he

i bR S B e

progress ajhemigss téhection DefiRH Ltudinal ,.edge_or

transver Sebﬁd:@eeﬂﬁw: :Hé&] tEeT%b@ﬁ ngelrnagl ﬁg)hél‘%{égl sﬁ’f fﬁ@'sovs‘-’"e%- A

met hod f or longitudhaloddge(4pbr RanBvbisk ehgdiqha)dr g re(agérialpy
or

means of alaydséhidibage,mot | er according to claim
characterised in that the at |east one other
connect i onfhgea'?a%@pe paeigeamettvo (Bat6by otlrslbaywaies thel, 2)
is creat eQ2%5?dayeR (343 gftpga gefinie ebapityatrogess Bdhgdmand
| ess than I ?)?)p’;z)é"”gﬂ‘dﬂf@! Préranpantef etge of the ofataxial

§e .
doubl e- | ay2Fe$DFROY%) as a nulti-layer pipe with an

@6t €1 N i dn AMLr2L  BLELAAL RLRE (1) by mreans of
a" bendhiify FALl feordh %ggings Eepr gkl f-’?e&”stﬁfeaat

char agé=t bresthéritohmtatior @8, &) beiv@e%ﬁttheorﬂgt é{l“iaﬁérs 1,2) is
connectdatl {f@aa shdpingdRENER bdthEe B %rangfes Ve r1éo’€/zi’ 2)
is created after a shaping progress of approximtely
FPar (A mefhedfoe chanwfactprrdf 8 dpeble @t dip¥is) Bs Ehfiti-layer

r esul tPiRggViaAnfextdrmahpipe (Bfand BAIRSAaIBlige(N) by(rdSuhd of £f 0, =
- E Ing T9ilergspording to ¢lgimy P &4, Shjractensieti In thét thehtng t he
exter Stt%cfj?%)::‘;r%‘i’é’f"”‘?ﬁd"q a,85k) batwveep tpemateriattayers 84 2pai ng
t he m@feﬁ"‘:}) Ak éﬁ?g’g@fpf‘e esseofapredimalsibp End indinatedsh

bei ng "EhePWar ™ T criedding@sielews nt er nal pipe in mm

ai being the yield point of the internal pipe in N mR
ZS being the upsetting all owance indicated in parts
per cent nd E beiag the Young' s nodu) us in

15 ' 1 7. |A net hodEfc')l(Bﬁa_n:gfé]ngﬁﬁe”cf&a 't
pi pe” £5) "by| ‘means, |l _ac ,berdirm Her—accord| ng 100
one of the precedgl%é E?Agiﬁs 1 ?@%,‘2'%5 Z)c‘f’e ised in
that at | east one of the material |ayers (1,
conpri ses

with DA being the external diameter of the external pipe in mm
SA  being the wall thickness of the external pipe in mm, '
Sl being the wall thickness of the internal pipe in mm,
o being the yield point of the internal pipe in N/mm?2
Z beijng the upsetting allowance indicated in parts per cent
an
E being the Young's modulus in N/mm?.
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nore than one elenment (la, | b, In) positioned above.
8. A nethod for manufacture of a nulti-Ilayer pipe (5)
by nmeans of a bending roller according to claim7,
characterised in that the elenents are placed with
their longitudi nal edge approximtely parallel to the
| ongi tudi nal edge of the material |ayer below and the
first connection (3) between the material |ayers (1,
2)7.i s Armah&tiobyiatlifnet 8NE UG- léﬂé\mpe'(s)t% mddngheL ably
pl at esberaifnpesilet f2bidingas bhd 6Mthé PreRtkinéla gqrw%' de their
] Oi ni neharaptaibédoin thanki ledst abe bitae FrakHRial layERs AOPSddnibas
each amperitanandieteaient @dgth, ah) pbetiobesmnes, preferably
pI ates, of the material layer (la, 1b) on top, being
c‘% éPFt 4 fAr merufaptire pf aainultidgyer pipe (% wy npraeé ef abl y

t e 'F %{w@'"g/&e ﬁ'é'tThZ)d:hﬁmctemqium thet theelenfens
mul t | e @praximatahcn angflet olther
accor D e ge %y &Pﬁ' Wcﬁ‘"élt?‘l%f”i“t%"@flon
char acitgrdrgﬁ i‘f” %’5. ts K1§
Cl ose th gl ich 4% nst u e (::jpnal
al e i § Sefehr%nﬁ' &}Sfeﬁa%%n 1
el i repe e o, B mQt'e e. hg?i fo
manuf godtebelowf a nmulti-|ayer pi pe 55J rreans o a

bending roller according to one of the precedlng

cl9ai meA MethpdJor maruéacturd efrd rmalt-layer pibats) biithedRs 614 2l

| ayer sbe(‘S!'“Q wjleraceording treertesaf tiz prebelingi oiems fi kot (5) .

11 A Fﬁ@ﬁsqdd@ thatihe madtlayer pide (8) imalboséd byayieanspif pe ( 5)
gﬁé 7hof the wa?rn pins| (Rbalongsisiertel mige searo(@eand t he

pr ece R&S't&q"a’(ﬁlf’é"gl(gi ﬁ?)'"te”&ﬁa\paéveru sed in that as a

bt i Aae/e% R&ﬁan Ly 4°ub ens
ﬁlnijl i aaée i:k'eﬁr? QA&Ane ofthep cgfgr?g%%%gmawdé
h rig€dMry th

accor dioagsj.0 one of the pr ece g LTE R eE f’c??!f‘f Pipe
characterised in that plates, preferably net al pl at es,
ant. nov ewetlmdﬁrema:bfayturatfaehulmla%e&pe @5 By Masth &% @
mat er ibghdihgispiier acdqrdifly toouneedf emeRsteading tRimd 1 B 1d,n)  of
t he n&héﬁaptaﬂseriay@at gslomultiBayeppine () adiofisle- lavanplf)@@t ure
of a MAVfCIUERfer pipe (5) by nmeans of a bending
rq&ler ac r |n to one to of the preceding clains 1
to“12, "t ro é'd’%‘?fatffp%lt' layer piksa$) byomeansf ofahe
conne%%'gé% %?1 sﬁ’ ggpret tglgrgegzns B@lggand 3b2,
3nlan 2)
peffor(f@ baﬁ1)%ft haidr) é g'f"g&eﬁ%ay%g}d%&wme
of a mul'ti-I ayer pipe % means of a bending
r ol em &@ﬂﬁﬂ%ﬂ&nh@c@l@df@rﬂulﬁlﬁ én pi sgd in
t hat -bendiny roiletaatording Brdnalto bﬂ)ﬂébf:cﬁg 'I"%Afp@q
conbi nkatadtatised &n that dt leaktavyerof thai ddAndclionsdB, o Shalif 3Nt 0
each @0%&a. Hhahd absrlw-@nd ah;, Bayeh) of B ma€driaNgyers'f, 8fls
exter ﬁa'IfOFWIEQES goMeltingt uti ng a base plate haV| ng

r oxi matel aI ongside its two | ongitudi nal edges or
B‘gro ] fIgFtlf_"Ie af @ muylti-layerminsf (8) bhgansedf ded,
stop 8% g(rf accqr%'ﬂﬁmc&\‘fﬂ 1t°{ﬁ@ ehgrastariagd indlyadr above
(1) bei ng . DES| i | oosei bet ween these stop edges
(1oa, | ob) 2g e”a 8f5t< @%B%swtt'mﬂdeuomwm -layery er

‘pipe pu er with a material layer (2) acting
mat eri al §D 91 I ﬂ;gﬁ’g)ongtltu ing a base plate having

approximately alongside its two longitudinal edges or
approximately parallel to it a, preferably welded, stop edge (10a,
10b), and the material layer above (1) being positioned looseiy
between these stop edges (10a, 10b), and
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| ayer pipe (5) by neans of the bending roller with the
material layer (1) acting as an internal pipe being
cl anped between the stop edges (10a, 10b) and the
material |ayer (1) acting as an internal pipe in the
final stage of the pipe shaping in the bending roller
and/ or bendi ng machi ne subsequently used bei ng pressed

as a resul themr-pASttdiLY RLY- Iéy@F Ralehs) |§TBj{a%Ea bo A AVl (2)
acting as fyer pipet(6) BamedtsRE the bendify FBRENAG thO@Mmaterial
manuf act ur leyef(1)aacting 4 ad Ryeetal ﬁb@ﬁelﬁ@}lamﬁed’@éﬂ&rﬂﬁe
bendi ng r o$tbreedgesct0iiloiy and tied raateridl ayecpaieg a8 hsed in
t hat i ndi vintgeral pipenitt tbe fivdl stagy eff the pibe sBIpingan e beadhg ned
into the nidll¢iantiayeendiigreachip subsegueniyiuseibeingaessed
other, wit# %fega'bn%wwwkiémo bHetmiesial laprr (Rckgting axfart he
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22. A multi-layer pipe (5) according to claim 21, characterised in that the
multi-layer pipe is formed as a double-layer pipe (5) exhibiting two sieel
plate material layers (1, 2) with the steel plate layer (1), which acts as

an internal pipe, having a high up to a very high carbon content and
thus is not necessarily weldable any more.
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