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Met hod for producing a double-walled pipe and a doubl e-
wal | ed pi pe

The invention relates to a nethod for producing a
doubl e-wal | ed pi pe having an outer pipe that is pressed
together with an inner pipe preferably nmade of a
corrosion-resistant alloy, wherein an adhesive is
introduced at least in certain regions between the
outer pipe and the inner pipe. The invention also
relates to such a doubl e-wal | ed pi pe.

DE 200 16 937 Ul discloses a binetallic pipe that
consists of a ferritic outer pipe into which is
pressed, in an internal high-pressure form ng nethod,
an inner pipe nmade of a corrosion-resistant alloy, for
exanple stainless steel. The essential feature in the
production of pipes of this kind is a hydraulic three-
di mensi onal expansion process of an inner pipe in a
seanm ess or welded outer pipe at anbient tenperature
In the process, the inner pipe is first wdened
elastically and then plastically between 2% and 5%
until it bears against the internal wall of the outer
pipe. This is followed by wdening of the inner and
outer pipes together, by approximately 0.5% to 1%
during which the outer pipe is held by a two-part outer
tool. The mechano-hydraulic joining nethod nmakes it
possible to join together a |arge nunber of different
materials, provided that the starting material neets
the strength criteria.

In order to also use a binetallic pipe for what is
referred to as the reeling nmethod, in which pipes are
wound onto large reels and then drawn off, generally in
the context of laying offshore pipes, it is proposed
that an adhesive is provided at least in certain
regions between the outer pipe and the inner pipe, in
order to prevent the inner pipe or the liner detaching
from the outer pipe or creasing during unrolling. The
adhesive is preferably a pernmanently elastic adhesive
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whi ch can withstand high tensile and shear forces. The
adhesive can be applied in the form of annul ar adhesive
sl eeves and then distributed evenly over the |ateral
surface of the inner pipe before the latter is inserted
into the outer pipe. In order to ensure defect-free
wel ding of binetallic pipes to form a pipeline, it is
expedient if the two pipe ends of each binetallic pipe
are free from adhesive. The end faces of the pipes
shoul d al so be free from adhesi ve.

The present invention has the object of providing a
met hod that permts sinple production of double-walled,
reel abl e pipes. The invention has the further object of
provi di ng an i nproved, doubl e-wall ed, reel able pipe.

According to the invention, this object is achieved
with a nmethod having the features of the main claimand
a doubl e-wal | ed pi pe having the features of the further
i ndependent claim  Advantageous configurations and
refinements of the invention are disclosed in the
dependent clains, the description and the figures.

The inventive nmethod for producing a doubl e-walled pipe
having an outer pipe that is pressed together with an
inner pipe preferably made of a corrosion-resistant
all oy, wherein an adhesive is introduced at least in
certain regions between the outer pipe and the inner
pi pe, provides that, after adhesive bonding of the
inner pipe to the outer pipe, the inner pipe and the
adhesive |ayer are renoved at the pipe ends, and the
inside of the outer pipe is plated formng a material -
bonded connection with the inner pipe. The inner pipe
is pressed into the outer pipe by w dening from wthin;
alternatively or in addition pressing is achieved by
pressing the outer pipe together or by reducing the
internal dianmeter of the outer pipe, for exanple by
cooling or by reducing an internal pressure after
wi dening of the outer pipe. Renoving part of the inner
pipe and the adhesive layer permts high-quality
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application of the weld-plating to the inside of the
outer pipe so as to also be able to satisfy the safety
requirenents for weld-plating or for a double-walled
pipe. If weld-plating is carried out with the presence
of adhesive or adhesive residue, there is the risk of
i nclusions, voids or pores forming within the weld-
plated layer, which can inpair the durability and
quality and possibly also the required stability of the
pipe. The material-bonded connection of the weld-
plating with the outer pipe and with the inner pipe
makes it possible to provide a nmechanically stable pipe
end which can easily be connected to a corresponding
doubl e-wal | ed pipe by welding at the end faces, making
it possible to produce |ong, reelable pipes consisting
of the double-walled pipe sections. The adhesive |ayer
effectively avoids creasing of the inner pipe or liner
during rolling and unrolling of the pipe strand onto
and from the pipe reel, so that on one hand there is
nothing to inpede the flow and on the other hand there
is no danger of corrosion in the interspace between the
fold of the inner pipe and the outer pipe.

Wel d-plating of the inside of the pipe ends of the
outer pipe protects the outer pipe against wear,
oxi dation and corrosion. The weld-plating connects the
different materials of the inner pipe and of the outer
pipe in a material-bonded manner, the nmaterial that is
wel d-plated to the inside of the outer pipe being nore
highly alloyed than the material of the outer pipe.

The pipe ends of the inner pipe can be renoved
thermally and/or nechanically in order to gain access
to the adhesive layer that is located in the region of
the pipe ends, between the inner pipe and the outer
pipe, or in order to gain access to the outer pipe
after renoval of the pipe ends of the inner pipe, over
the length destined for application of the weld-
plating. In the region of the pipe end that is to be
separ at ed, t he i nner pi pe can be separ at ed
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mechanically, for exanple by lathing, mlling or
grinding, but also by thermal nethods such as |aser
beam cutting, |aser beam oxygen cutting or thernal
cutting. Alternatively or in addition, use is nade of
abrasive or other material-renoving separating nethods
in which the inner pipe by physical and chem cal active
principles in the form of electrical energy, thernal
energy, chemical reactions and conbinations thereof
used for cutting. The pipe ends can be renoved entirely
thermally and/or nechanically, or it is alternatively
possible to renmove just a slit or an annular part of
the inner pipe and then renpbve the separated part of
the inner pipe, which is held only by the adhesive
| ayer, from the outer pipe. Renoving the inner pipe
section that is to be renoved is perfornmed for exanple
by the application of tensile forces or conpressive

forces or by the application of torsional forces, in
order to break the hold of the adhesive. It is also
possi bl e, after t he nmechani cal and/ or t her mal

separation or parting of the pipe end of the inner pipe
that is to be renoved, to renove the adhesive |ayer
chem cal |y, el ectro-chem cally, thermal |y or
mechanically, or to reduce or destroy the adhesive
force of the adhesive to the point that the separated
i nner pipe end can be renoved fromthe outer pipe.

After renmoval of the inner pipe end, any adhesive
remaining in the region of the pipe ends on the inside
of the outer pipe can be renoved thermally, chemcally
and/ or mechani cal |y, for exanpl e by heati ng,
conbustion, chem cal dissolution or conversion or by
mechani cal finishing nmethods. It is also possible to
remove adhesive from a region between the inner pipe
and the outer pipe, after renoval of an inner pipe end,
SO0 as to obtain an adhesive-free gap between the inner
pi pe and t he outer pipe.

The surface of the inside of the outer pipe can be
chemcally and/or nechanically processed prior to
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plating, in order to ensure inproved adhesion between
the plated-on nmaterial and the outer pipe. In
particul ar, residues of adhesives and possibly of the
materials used for renoving the adhesives are renoved
by machining the inside of the outer pipe. Thus, the
surface is cleaned and possibly prepared by surface
treatment such that optimal plating can take place.

During production of the double-walled pipe, the inner
pipe is first adhesively bonded over the entire length
such that two essentially equal -1ength pipe sections of
the inner pipe and the outer pipe produce a double-
wal | ed pipe as an internediate product, the pipes being
adhesi vel y bonded to one another over the entire length
and advant ageously also over their entire surface area.
This sinplifies the application of the adhesive since
errors in guiding the pipes during insertion of the
inner pipe into the outer pipe are unproblematic as no
regions of the inner pipe or of the outer pipe should
be excluded from application of adhesive. The full-
surface area adhesive bonding of the inner pipe to the
outer pipe produces a reliable arrangenent of the inner
pipe with respect to the outer pipe and prevents
creasing of the inner pipe or liner during reeling.

The inner pipe is advantageously made of a corrosion-
resistant alloy, in particular a chrom umnickel steel
or a nickel-based alloy, the outer pipe preferably
being a pipe nade of a carbon steel. The weld-plating
connects the different types of steel to one another in
a material -bonded manner.

The adhesive used is preferably a permanently elastic
adhesive in order to be able to conpensate for
differences in thermal expansion or possibly relative
novenment between the inner pipe and the outer pipe
during | oadi ng and | ayi ng.
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The inner pipe and/or the outer pipe can be cooled
during plating. By neans of the weld-plating, which is
advant ageously carried out in a circunferential welding
process in which during the welding process the pipe is
rotated relative to the plated-on material or a welding
torch or an electrode, first of all the truncated inner
pipe is connected to the outer pipe in a naterial-
bonded manner by the weld-plating nmaterial. Starting at
this region inside the outer pipe, nore nmaterial 1is
then deposited in a helical shape in the direction of
the pipe end until the weld-plating extends, on the
inside of the outer pipe, fromthe truncated inner pipe
to the pipe end at the end face. In order to avoid
excessive tenperature peaks that mght reduce the
adhesive strength of the adhesive, |localized cooling
acting on the pipes from inside or from outside is
advant ageous. Cooling can start prior to beginning the
wel d- pl ati ng. During weld-plating, <cooling can be
provi ded both from inside and from outside, and it is
al so possible to cool just from one side. Subsequent
cooling can al so take pl ace.

The weld-plating material forns a closed sheath over
the inside of the outer pipe and covers the inside of
the latter, wherein the material used for plating is
al so corrosion-resistant.

The double-walled pipe having an outer pipe that is
pressed together with an inner pipe, preferably the
inner pipe is pressed into the outer pipe, wherein an
adhesive is arranged at least 1in certain regions
between the outer pipe and the inner pipe, provides
that a weld-plating that connects the outer pipe to the
inner pipe in a nmaterial-bonded manner is applied at
the pipe ends of the outer pipe. Thus, the inner pipe
is truncated conpared to the outer pipe, this
corresponding to the length of the weld-plating by
means of which the inner pipe is coupled to the outer
pipe in a mterial-bonded manner, wherein the weld-



7

plating is preferably applied to the full surface area
of the inside of the outer pipe in order to protect the
outer pipe from mechanical and chenmical effects. The
inner pipe is preferably nade of a corrosion-resistant
alloy, in particular a chromumnickel steel or a
ni ckel -based alloy, while the outer pipe is preferably
made of a carbon steel

The weld-plating is preferably applied to the outer
pi pe over a length of 50 mmto 250 mm as seen fromthe
pipe end, in order to provide, over a sufficient
length, a wholly netallic end face of the double-walled
pi pe so that two end faces of nutually opposite doubl e-
wal | ed pipes can readily be welded to one another. The
length of the weld-plating neans that the pipe ends or
the end faces can be nechanically pre-machined in order
to permt reliable and automatabl e wel ding of pipe ends
to produce a | ong pipe strand.

The weld-plating preferably extends as far as the end
of the outer pipe, so that the inside of the outer pipe
is fully protected against corrosion, nanely first by
the wel d-plating and then, over the remaining |ength of
t he pipe, by the inner pipe or liner.

The internal diameter of the weld-plating preferably
corresponds to the internal dianmeter of the inner pipe,
which ensures that no vortices or flow obstructions
arise in the double-walled pipe, and a double-walled
pi pe of near-constant internal diameter can be provided
even when pi pe ends are wel ded to one anot her.

There follows a nore detailed explanation of an
exenpl ary enbodi nent of the invention, with reference
to the appended draw ngs, in which:

figure 1 is a view in section of a double-walled pipe
end after adhesive bonding;
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figure 2 is a perspective partial view in section of
the pi pe end of figure 1;

figure 3 is a view in section of a pipe end after
renoval of an inner pipe part and during
wel d- pl ati ng; and

figure 4 is a perspective partial view in section of
figure 3.

Figure 1 shows, in a partial view in section, one end
of a double-walled pipe 1 having an inner pipe 2 that
is adhesively bonded to an outer pipe 3 by neans of an
adhesive layer 4 applied to the full surface area. The
outer pipe 3 is nade of a carbon steel and is
substantially thicker than the inner pipe 2, which is
designed as what is referred to as a liner and is nade
of a corrosion-resistant mat eri al , preferably a
chrom um ni ckel steel or a nickel-based alloy. In order
to produce the double-walled pipe 1, the entire surface
area and the entire length of the outside of the inner
pipe 2, or the inside of the outer pipe 3, is provided
with the adhesive 4. In the non-assenbled state, the
external dianeter of the inner pipe 2 is snaller than
the internal dianeter of the outer pipe 3. After
insertion of the inner pipe 2 into the outer pipe 3,
the inner pipe 2 is wdened nechanically, for exanple
hydr o- mechani cal |y, such that the outside of the inner
pipe 2 cones into contact with the adhesive 4 and
together at least slightly widens the outer pipe 3.
Alternatively or in conbination, the inner pipe 2 can
be inserted into a w dened outer pipe 3 whose interna

dianeter is then reduced, for exanple by relaxation

conpression of the outer pipe or cooling. At the end of
the nechanical plating procedure, the inner pipe 2
bears evenly against the inside of the outer pipe 3 and
is strongly bonded thereto by neans of the adhesive
layer 4. In addition, the inner pipe 2 is positioned
and fixed in the outer pipe 3 by neans of the
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mechani cal clanmping owing to the different return paths
of the inner pipe 2 and the outer pipe 3 due to the
mechani cal w deni ng or conpression.

Both figure 1 and figure 2 show that the adhesive |ayer
4 is applied evenly over the entire circunference of
the inner pipe 2 and the internal circunference of the
outer pipe 3, the adhesive layer 4 extends up to the
end face of the double-walled pipe 1, and thus the
inner pipe end 21 is also connected to the outer pipe
end 31 by the adhesive |ayer 4. The further processing
of the doubl e-walled pipe 1 proceeds fromthis state.

Figures 3 and 4 show a pipe end of a double-walled pipe
1 at the end of its conpletion. One part of the inner
pi pe end 21 has been renoved, for exanple by Iathing,
mlling or grinding the inner pipe end 21. Alternative
met hods for renoving the inner pipe end 21 can include
making a circunferential slit and pulling out the
separated pipe end, possibly after r enoval or
deactivation of the adhesive layer 4 in that region.
The circunferential slit can be created by nechanical
removal or parting nethods, but also by thermal parting
met hods such as thermal cutting, |aser oxygen cutting
or electro-chemn cal or chem cal processes. After
removal of the inner pipe end 21, any remaining
adhesive layer 4 is fully renoved. This renoval can be
carried out thermally, mechanically, chemcally or
using a conbination of several of these nmethods. It is
al so possible and provided that the surface of the
inside of the outer pipe end 31, which is free fromthe
adhesive |l ayer 4, is mechanically nachined, for exanple
ground or polished. This is followed by depositing a
wel d-plating 5, using a welding torch 6, onto that part
of the double-walled pipe 1 from which the inner pipe
end 21 has been renoved. The deposition of the weld-
plating 5 can be perfornmed in a circunferential
deposition process in which either the double-walled
pipe 2, or the welding torch 6 together wth the
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wel ding material that is to be deposited, is rotated.
The weld-plating 5 extends up to the pipe end, that is
to say up to the end face of the outer pipe 3, and
connects the outer pipe 3 to the inner pipe 2 in a
mat eri al - bonded nmanner. In the process, the adhesive
| ayer 4 preferably reaches up to just before the weld-
plating 5. In order to avoid thermal damage in the weld
zone, the outer pipe 3 and/or the inner pipe 2 can be
cooled, in particular locally cooled, during weld-
pl ati ng.

The internal dianmeter of the weld-plating 5 corresponds
to the internal diameter of the inner pipe 2, it stil
being possible for the weld-plating 5 to be
mechani cally machined after the deposition welding in
order to achieve an essentially snooth-walled surface
of the weld-plating 5. After conpletion of the weld-
plating 5, the end face of the outer pipe end 31 is
entirely netallic, the weld-plating can extend into the
doubl e-walled pipe 1 over a length of 50 mMmm to 250 mm
fromthe end face of the outer pipe 3.
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d ai ns

1

A method for producing a double-walled pipe (1)
having an outer pipe (3) that is pressed together
with an inner pipe (2) nade of a corrosion-
resistant all oy, wherein an adhesive (4) is
introduced at least in certain regions between the
out er pi pe (3) and t he i nner pi pe (2),
characterized in that, after adhesive bonding of
the inner pipe (2) to the outer pipe (3), the inner
pipe (2) and the adhesive |ayer (4) are renoved at
the pipe ends (21, 31), and the inside of the outer
pipe (3) is plated forming a mterial-bonded
connection with the inner pipe (2).

The method as clainmed in claim 1, characterized in
that the pipe ends (31) of the outer pipe (3) are
wel d- pl ated on the inside.

The method as claimed in claim 1 or 2,
characterized in that the pipe ends (21) of the
inner pipe (2) are renoved thermally and/or
mechani cal | y.

The method as clained in one of the preceding
clainms, characterized in that the adhesive (4) in
the region of the pipe ends (21, 31) on the inside
of the outer pipe (3) and/or between the inner pipe
(2) and the outer pipe (3) is renoved thermally
and/ or mechani cal lvy.

The method as clained in one of the preceding
clainms, characterized in that the surface of the
inside of the outer pipe (3) is chemcally and/or
mechani cal |y processed prior to plating.

The method as clained in one of the preceding
clainms, characterized in that the inner pipe (2) is
adhesi vel y bonded over the entire | ength.
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The method as clained in one of the preceding
clainms, characterized in that the inner pipe (2) is
adhesi vel y bonded over its entire surface area.

The method as clained in one of the preceding
clainms, characterized in that the inner pipe (2)
and/or the outer pipe (3) are cooled during
pl ati ng.

A doubl e-wal l ed pipe (1) having an outer pipe (3)
that is pressed together with an inner pipe (2),
wherein an adhesive (4) is arranged at least in
certain regions between the outer pipe (3) and the
inner pipe (2), characterized in that a weld-
plating (5) that connects the outer pipe (3) to the
inner pipe (2) in a mterial-bonded manner is
applied at the pipe ends (31) of the outer pipe

(3).

The double-walled pipe (1) as clainmed in claim 9,
characterized in that the inner pipe (2) is nmade of
a corrosion-resistant al | oy, in particular a
chrom um ni ckel steel or a nickel-based alloy, and
in that the outer pipe (3) is mde of a carbon
steel .

The doubl e-walled pipe as clained in claim9 or 10,
characterized in that the weld-plating (5) is
applied to the outer pipe (3) over a length of
50 nmto 250 mm as seen fromthe pipe end.

The double-walled pipe (1) as clainmed in one of
claime 9 to 11, characterized in that the weld-
plati ng extends as far as the end face of the outer

pi pe (3).

The double-walled pipe (1) as clainmed in one of
claims 9 to 12, characterized in that the interna
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di aneter of the weld-plating (5) corresponds to the
internal dianmeter of the inner pipe (2).



