Title: Miulti-layer Pipe and Method for its Manufacture
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In another, especially preferred embodiment of the method for manufacture of
a double-layer pipe as a muliti-layer pipe with an external pipe and an internal
pipe by means of a bending roller according to the present invention, the
shaping progress occurs after the at least one other connection between the
material layers is made - called Fr, here and indicated in parts per cent -
preferably approximately as follows :
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The shaping progress during which further connection between the material
layers takes place - here called Fr, - is then (indicated as a value between 0
and 1) approximately:
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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:

For the examples eventual | typical | eventual
given in table 1, the minimum| example | maximum
following results for
the searched quanti-
ties:
: unit ex. 1 ex.2| ex.3

length of the neutral |[L ., = (DA — SA)*n mm 1,196.9( 2,331.1 7,816.3
fibre of the external

ipe:
length of the neutral [L_; = mm 1,087.0] 2,258.8 7,775.4
fibre of the internal [(DA —2*SA —SI)* =
pipe:
shiftng of the free |L, =L, —L. mm 110.0 72.3 40.8
plate edge at 100 %
shaping:
degree of upsetting |eg, = o, /(E (%) 0.05%|  0.17% 0.23%
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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. 3 is a perspective plan view of two materi al
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other now during this finish-shaping due to the ot her
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su@ge yently¢q ﬁl nter éqe bn t ynwe cgn’dltlon.

heomul e@ﬁl?(/@aé?’éﬁlé ustormgd ipshaped mtg ﬁe’HUWdPY*F" PiRGer
aqepfrting to thecpriegeniginventiaieby meanstofiankending rollgr with the
matqnet layer 1 agting @alasonteinalepipe beingclamped detween thensitop
edgesel0an d Obiandethnsa bepigapreseed npnipasitivelyxinty thel material layer
2 getimpas ah lexterrak gipeane gapalsesée hord that petwesn theasiyges
of th& hreatétisl. layet adve dnitethestép eigyen104a) 18b, 2 §ay isieft vasien
clé3eSGifly BViring ahs pipl éM%'pﬁH Broéess. the external pipe 2

alongS|de a pi pe  seam and deposition wel ding 9 of

Fig "0 5R6WS Arosd-BE ti’o Hmufti- P8 16%h t
in B Swprenibivl 'HZ@“’E@ fB‘it g% %39 EL d0a,
10 el it e%g Ia? EBn tlt i ﬁ'?é fe'? <’:I mped "@

a 3 Qpp qﬂstp( y i E)e ?pqq%n%s %:’e'g? g{r%g ru ?if
the SB Qc ?ﬁa ! P dhe ed gpﬁg'?ﬁteﬁgf lai\&y?er above
aﬂQﬁB@éﬂﬂeﬁgg?sagﬂstqqU??ﬁﬁe?ﬂbcbﬁ?gpﬁ pipe, in the

still flat, unworked condition. The nulti-I|ayer

mat eri al thus formed is shaped into a nulti-|ayer pipe
according to the present invention by neans of a
bending roller with the material layer | 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 | Ga, 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 bei ng pressed
non-positively into the external pipe 1 as a result of
t he bendi ng process. The gap between the edges of the
materi al |ayer above and the stop edges 10a, 10b has
al ready cl osed before. 13 Title: Milti-layer Pipe and
Met hod for its Manufacture
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Cainms 1 A nethod for manufacture of a nulti-Iayer
pi pe (5) by means of a bending roller, characterised
in that individual material layers (1, 2) to be
i ned ([ put onto
T Ot hor el e Mo ORIl 0 o e
is shaped into a nmulti-layer pipe (5) by neans of the
bending roller, and in the final stage of pipe
shapi ng in the bendi ng roIIer and/ or a subsequently
used bendi ng machi ne, ngéerl al layer (1) acting as
an internal pipe, 1is pre§ MSon-positively into a
material |ayer (2) acting as an external pipe. 2. A
met hod for manufacture of a multi-layer pipe (5) by
1.neans métheod foemdnufaactotd efra metalayet pipes(@@)l by medret oftdne
mat eperaling eoller, ¢hractetisedjirathabn i nternal pipe in the
finished multi-layer pipe (5) constitutes a graduated
ci rcl e i Np@iviriat ﬁ%@éﬁé?ﬂby’é?@'(‘l )0 et hIBIREY inttA® ndulti-
channel 3hydipd 8 arePut bhto ayéﬁ btrlev&id Pi pe. 3. A

nmet hod for rmnufacture of a nulti-layer pipe (5 by

means of ﬁ‘i‘é rh&tehisf tgﬁ%?%‘?%&‘& {h%lp%halhqyalnﬂfltn

charact er| gL EY
%) to be ) d.et‘ é %’ﬁ:ig ﬁ
put ont o FBRF"AR'AEN [ﬁ) aé’ (?rras u f'YHﬁed
(3, 3a arReNgiNg mac @ﬁdaéﬁé righlayer,ily aghng as 2 'HF?d"%rfﬁ e,
bet ween tiHEreRseENoR- P‘P%SP@'%"’(‘Q a matgrial 'aﬂﬁé&)@ﬁ'ﬂg as an
connect i rRxtemahPiPg. each ot her, preferably
approxi mately al ongside a |ongitudi nal edge (4) or

2t r amsveethod fod gmnufiacturef oftehmultitayer pipel (&) by mearist ofened
abovernding ralier, givaedcterdsed inathat the materlay laykeo (hsacliagaas an
| i neinfeanall gige irf thel finisHetemultblayéopipedSyubidtititey e graduated
et efitchd il Gro§$.8BEGbr Ahd trusPprefertibly fBbms BEGHaRNef af the base

bendifiide nflififdyerpige.2a constant friction-tight
connecti on bei'ng created between the materi al Iayers

3{1 RImBhod foF %aaaret&ea UftE enegﬁ& e& By hald
o Rer @g@@@a.ﬁ@;ﬂ Al 8
Shi 1 ng“%‘ﬁwi*@lué? %E?ﬁ#v?ﬂhfg D115 BeosPHNAS intP HRS -
shapi ng %\“’t‘fgq & 5)Ae RYS opiR-each p ént bend rad|| of

i nternal pipe (1) and ext er nal a&tg

definite %ﬁ&g '1*@3[’ r @ fjfsé §enagction B@é‘d(ﬁlh&al and 332: 3b,
connect i @nd 3tma 3nGa)d 3r2)hedween theematernial fayersdt.ad)iisl

| ayers (]qrealt)edﬂy canmenting thegn to each bther heneferably

mat er i al dppyeximatly ptoigsidena tbngitutdimal edge &) drdessisverse
ot her posidgeq@da) pf theanaterial Rgpr pasitioned sbaveo(Ysode 14
a second dr@fé%ﬁl?‘@?ﬁﬁdxuﬂdﬁ#y él%hi;grdetar mgéfaﬂél t@dge (4a)

of the materia ayer above (

pref_erabl f%}ﬁ'ng&trﬁulﬁ Jayd gﬁs hll Ill%r lgﬁéped

A t@hﬁfn Ho‘ﬂ fﬁ%'[%ﬁ (?1
y neans Ohatst IIay%rs (1,2)as a

it, and t ,%%
machi ne, esul the pressure of the %f ers from the top and from the

bottom, and during shaping, the portions (1c, 1d, 2a, 2b) of the
material layers (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
connecting to each other the material layer (1) positioned on top
in at least one other position, preferably approximately alongside
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(1, 2) shifting no nore against each other now during

thi s finiassgecondaphgitudind ddget(4ner Bahsvetsé edgBg4a) of the
mat eri al chagfkl |@Zér asdid@, aa, 6, mﬁbebﬂérhrd%lpspb.%x.mately
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acting as an externa pl pe. Atf A rretlp:od for f

end: no. {hErlbyB pite %saxseth | @fisH-Shal Hggtbsan% i
bendi ng er a Ip cl ai m

ffRhen il L e

aI ongS| dé Bﬁ@goﬁott engqaeér 4 ) 3gting as an
t r ansver SUEEH PP 8D re§$e h%n'ﬁﬁﬁ'é'ﬂﬁlé(l'ntoltWéFat@!ﬂ?' layer (2)
above, a@@tlﬂﬂése&n e@amalpm@ ot her connection (6a, 6b)
occurs between the material layers (1, 2) after a
4 def iAimethsddpr manpfanturessf aamnaltiglaydepipel(8) by aweahs of a
| ongeinditigalilerdgeordingt tbalsined schatdeteriséd irhthatat er i al
| ayer (1) above. 5. A nethod for nmanufacture of a
nul i - | ayRs fiRit RBnhedtidWbetR@BA thRé nfateRENE} &S ("1 Oﬁ @rcreated
accor di ngtyrrbafifg theth tétealh Bl

s
TR

progress gnd | ess than 100 %

nmet hod f uf ctur of a doubl r
mul £ -1 afe st gastoug ol 3 roBpPelaML (bay BEL 0 %giﬁ%ﬁn the’
|nternal npﬁs@a @ 15y(1n€halterA dgfi n'E?eﬂ?ﬁFﬂ PErgress alongside
accor di n? ¢ §ee9 hanglt@dmal qumehfeareweg%@edgﬁ ohthe material
at | eastaygrdibabeve.connecti on (6a, 6b) between the
material layers (1, 2) is created after a shaping

5.pr ogX esethotl fapmaaxfavturel of ahalti-layedpipet(8Yby meamardfa
per bedding rllehaédardinges Widim @ ond, éimdraowssised n that the at
( DA{@ssh-onle)dthef &snnlection (6a,F6B)between @ mdRérididdyers (1, 2) is
( DA-ciSetedlafter & shapihdProgredibétiveef 80y ad Ris3HRAEN 00 b6,
the external pipe in mm SA being the vvaII t hi ckness

6.0f tA‘ﬁte?Pféc?fd?fi‘harﬂifQ&uté‘o o§bletl§ 5 multl layer

th' an aR4 &n hté 8 1)

i nam ib ﬁ%’ I S0P, L ?é'p ﬁfat é
be| iﬁ‘i Cdestin &éaa’.ﬁﬁﬂwr%gn el iy g &yis
for P% ing iogFess of s)Frefy(' Galea

a @éﬁ'&lﬂ?@ cept) EEHGPHF'HQQS of the precedi ng
claine 1 to 6, <characterised in that at |east one of

the material |ayers (1 2) conprises nore than one
element (1,a, 1 b, 1 n) positioned above. thod

@
;or gﬁngn } g:r_lee?f aglcg?{Png ?g&gié‘ e# 52:(tggr algFerl sed
Igngﬁ i edg p_r‘g'&Srélt 2%506?11‘?31% LSS Shr

| ongi tudi nal edge of the material |ayer below, aod the

first connection (3) between the material |ayers (1,
2) is created by the elenents (1la,

100

with DA being the external diameter of the external pipe in mm,
SA being the wall thickness of the external pipe in mm,
Si being the wall thickness of the internal pipe in mm,

o) being the yield point of the internal pipe in N/mm?

Z being the upsetting allowance indicated in parts per cent
and

E being the Young's modulus in N/mm?2.
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1 b), preferably plates, after their positioning on
top alongside their joining |ocation, which at the

7 SaNEA tBEhGROBE HdriifARuRASTa MUIRREEF Bbe®) by@ﬁéﬁtﬁpéf ahe
el e'FéHd?n RIIRF St dIhPlorRSof Rk drEGediRg Bldims 1 RV6"

I( ;3% eﬂg‘eé a’PS {é%sf‘@brg@ SF h%drn|o et8 L}I Wy%éé]ﬁ efr)ré:%hn(pnses

rranu act ure 0 ans of

a rol | er ord ecedi n

8. a.&mi% f§r maew%ée&eaf“ Ly ?tr vshatpet@ib FaTess o

pi p “55'"9? Féﬁ%%[ tQeclaim 4¢C %F‘&i‘"ﬁ iy ha th €t‘ﬁl@“m’f‘“ts
ext e} Jf dywith 2h elth@aggqilael eqdge EPW@X@&I@{Y mfaﬂﬂdo the
depdengit nat@dgﬁ@f tb@)naienalHayerrheéeWaanptttﬁaflr(st):onnqptqu
met H3) betweearathefmateniatlayersa(1n2) is ereatest by theeeleflentsy (1a,
meantb)ppreferabinplates, after theirguasitiahimg oh dop atongsidehtheir

pr eqeimintplochtioriyvHich at the sarmetiats esnstitutes Ralchai lohfitudinal
mat eddgd of thE @eménts, Defétaply:aafe%ctoeﬂweamatéﬁlmw (1a, 1b)

frordn {op) beihy: o’hn@% ith e ARG Vér defd wapreferably the
mul t tead/e%wp' pe (5) by neans of a endl ng rolle
acc ralng to one of the precedlng claims 1 to 10,

SR A b
ben;fgé? T'? :‘aCQFELIﬂ l Fé Q{ %%?ns of

cl aiWelding: @) efthe Ptﬂq aqr\ssmathern'a@ é§am (8) and

pr ef@m@ntgwnmlalngdﬁ&péﬁwe internakRipe (bxef erabl y, st eel

pl ates, are used as a material layer (1, 2) or
1@I erﬁenpetho@tfoamanu[actu:ergf amulthiayenpipei (&) by aysans(dfoa

13. bendiriadlef accordingf tacine ef thé precading claimsr tpige (5)
by ratanactefised inbthatitheomatdriat layaes oF, @) age tonnested at tHe pipe
the frgreg8ding clains 1 to 12, characterised in that

at | east one of the connections (3, 3a and 3b, 3a,

1fnd Badethdl foPRfhnaRroturd s aﬁ‘i‘i‘l@lltﬁ!&?er Eﬁe (ﬁpby Pledrsof a,
rrat eﬁﬁ%rﬁil iﬁiﬂﬁf acé dlr?to'cﬁte &ﬁlﬁ Meldb
%{:It Ried flﬁrolrﬁulﬂflagelgﬂtpé @ pl@'lﬁf ig@ gsy

characte |se in that i ndi vi dual naterl al Iayers (1,
be c ned 0 a_.mult are
% rms*he fF BeRulaGire b s Lle'IPiVét %gééfg Earof,
ST%‘?‘H@'"@ RANG ! NA Hrec cigims d i ng
app %@t‘ﬁ?@%ﬂ inthatelates, M%fefabéy metefinlatgsnand awies or
appriggferablyl stegbplatesepre used ag a ma@lﬂét layey (@) @& glements
st of1adble, 1m)oef the ngasgrialdayen (€. nateri al | ayer above
(1) being positioned |oosely between these stop edges
13.10A riéihpd fanchahGfactireeftdmsiticlapst pipet(Bpbyrmdans| afyeer
nat ejdnding Pliehasestdingtte ohentdldfithe pracediny 18IS tH)2,
nearghabactefised AR (685t GHe ¥ the dohﬁe@t*'t’dr%rdiiaba dryss, 3a,

(i), s sspanr o gy oo . 0o el e 2

actlng as an |ntern | pipe in the final stage of the

| rrLr]tth endn |Ia err Ian é)o
ﬁaaﬁaﬂ ot Dahiif é‘:ﬂa:%@rpg ySeaRis e i : afsq‘iﬁ

non ing & Pﬁla??ﬂrg g ?Qﬁf@f’te('ﬁ? nthalg as

individual material layers (1, 2) to be combined into a multi-layer
pipe (1, 2) are put onto each other with a material layer (2) acting
as an external pipe constituting 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 loosely
between these stop edges (10a, 10b), and
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external pipe. 15. A nethod for manufacture of a

mul ti - | ayré tisPEoristtutey rﬁiﬁﬁ-‘l‘aﬁyé?%é!enbﬁ@@hageﬂ Phtb& multi-
accor di Ngaye} ip @KS‘)‘BV'meS SloftHeEhé fdAg rélidr Wath the material

i ndi vi dugh S ‘?r'it%rr(aﬁp bélﬂ Réarfp e
the nult 'sli aﬁa? eﬁ |Qy&5ﬁ 5s an
with a gqﬁ)te é| ‘?ﬂ £ th bending

mat eri al
cl oses oﬁP % %ﬁ RS ‘ft%‘g pressed
met hod f&s%ﬁﬁh‘ﬂt P%s'ts 'xa"mﬁ il 1gyegd2) agting as an
means of exterpahiy Pfig roller accordl ng to cI aim 14 or
15, characterised in that after formng of the pip

15)ody°\ mehogdoemaaufaciyrerof @multtlayagpipe (&hby mﬁansmﬂa
pi pebethaing wliehaccardingt toaflaifrot 4,echzaactbdseachint that ingividiial
t he material lagers @y @) td B¢ centhimeyl into the mxitielagef pipeq(5),ave
t hatpia optdlgati othedr oIS ai gapf 96iNG ke pEbEtwideinitbe Ridges of e
t o RfaferidoE9Er Abdve ERENd thkt8p eddes Whiththeskd @ﬂil¥ during
rraan,g(bﬁﬁg%é:g ng'p dss- | ayer p| pe (5) by nmeans o
bending roller accordlng to one of the clains 14, 15

165 ]Jl@ meﬁ%?rféisﬁw%?\h r’erbftdqﬁﬁjltf éﬂé eéﬂspc?f 45)
b pd b Bt hedo it ﬂ‘gg ar%gt i it

mul ti-|ay e whi ch c u tur b
et Hod a??'@es?q;rﬁn@é Etwpsiboame Befagat ygr i acliod ag an
mul ti-| ay@prqﬁl ‘9 hét)gg:g@rlmqaé:t p[)fng:%pm b shifted within the
char act emategal laye achieg pasredernahpipe 9(011)18“ a plug-in
posi t i onesteaveds dermedspernittipgepipgs 8)dobsi plugged imteefach
stress caffpered with the outer material layer (2). 20.
A multi-layer pipe (5) according to claim 19,

1T harmahethodddr manufitturetof d wati-lageepipet(sy bpmdarsaof o 1,
2) wEMingSRNeRab®irdingitbaine ofdhe chaifmé! 14, 16ayers, pi pe (5)
acC YhdrddefiecinahBt e maitiabger sipe 38 pisi dloddiftly ffeank &Fst

one W&bpg! (@) of ﬁ‘ﬁéeéxtér]aal Bh)eC(WEfdnﬁgﬁeathétpﬁ% s@érﬁt(ﬁ) 22.
A mul'ti-Fayer pipe (5) accordingto claim2

§harﬁ'€‘ u%zg% gil(% hidH'€an BY ! m{f&&tﬁ@dﬁ’b?s rhéﬁhfoﬂr med
t | at e
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20. A multi-layer pipe (5) according to claim 19, characterised in that at
least one material layer (1, 2) comprises a metal plate.

21. A multi-layer pipe (5) according to claim 20, characterised in that at
least one material layer (1, 2) comprises a steel plate.

22. A multi-layer pipe (8) according to claim 21, characterised in that the
multi-layer pipe is formed as a double-layer pipe (5) exhibiting two steel
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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