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Description

The present invention relates to a method for assembling an end-piece of a
flexible pipe according to the preamble of claim 1.

The pipe is in particular a flexible pipe of the unbonded type designed to
transfer hydrocarbons through an expanse of water, such as an ocean, sea,
lake or river.

Such a flexible pipe is for example made according to normative documents API
17J (Specification for Unbonded Flexible Pipe) and APl RP 17B
(Recommended Practice for Flexible Pipe) established by the American
Petroleum Institute.

The pipe is generally formed by a set of concentric and superimposed layers. It
is considered "unbonded" within the meaning of the present invention when at
least one of the layers of the pipe is able to move longitudinally relative to the
adjacent layers when the pipe is bent. In particular, an unbonded pipe is a pipe
with no bonding materials connecting the layers forming the pipe.

The pipe is generally positioned through an expanse of water, between a
bottom assembly, designed to collect the fluid recovered in the bottom of the
expanse of water, and a floating surface assembly designed to connect and
distribute the fluid. The surface assembly may be a semisubmersible platform,
an FPSO or another floating assembly.

In a known manner, such a pipe includes a tubular inner structure comprising at
least one pressure sheath. The pipe includes plies of tensile armor positioned
around the inner tubular structure.

In some cases, for the exploitation of fluids in deep water, the flexible pipe has a
length exceeding 800 m. The ends of the pipe have end-pieces for connecting
to the bottom assembly and the surface assembly.

These pipes undergo very high axial tensile forces, in particular when the
expanse of water in which the pipe is positioned is very deep.

In that case, the upper end-piece connecting the pipe to the surface assembly
must react a very significant axial tension, which may reach several hundreds of
tons. These forces are transmitted to the end-piece by means of plies of tensile

armor extending along the pipe.
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The assembly of the end-pieces of the pipe, in particular, the end of the plies of
tensile armor in the end-piece, is a critical step to preserve the integrity of the
pipe during its use.

To that end, during the assembly of the end-piece, the end segments of the
armor plies are unstuck from the inner structure of the pipe and are folded
rearwards to allow the insertion of a crimping assembly of the inner sheath of
the pipe.

The end vault of the end-piece is next inserted at the end of the inner structure,
and the end segments of the armor plies are folded toward the axis of the pipe
against the vault.

Then, an outer cover of the end-piece is fastened on the vault, around the end
segments of the armor plies and a material capable of solidifying is inserted into
the intermediate chamber situated between the cover and the vault, so as to
embed the end segments.

The separation of the end segments of the armor plies away from the inner
structure must be done carefully to avoid damaging or mechanically biasing the
end segments of the armor threads, so as to preserve their longevity over time.
To that end, WO 03/004921 describes an assembly method in which a three-
part metal locking collar is engaged around armor plies behind the desired
separation point.

Next, an annular guide made from a material making it possible to preserve the
surface of the armor threads, for example nylon, is positioned on the locking
collar.

The end segments of the outer ply are next folded rearwards around the
annular guide, the end segments of the inner ply remaining pressed against the
inner structure.

The nylon annular guide has a curved front surface that limits the curvature of
the armors when they are folded rearwards.

Next, the anti-wear strip positioned between the inner ply and the outer ply is
cut as close as possible to the separation point of the end segments of the outer
ply, near the locking collar. The end segments of the inner ply are next turned
over directly on the end segments of the outer ply substantially following the

same curve radius.



10

15

20

25

30

DK/EP 2964991 T3

3

The front crimping assembly and the vault are next placed, and the end
segments are folded forward against the vault.

Such a method may be further improved. Indeed, the anti-wear strip positioned
between the inner ply and the outer ply is cut as close as possible to the
separation point of the outer ply. As a result, when the end segments of the two
plies are folded toward the vault of the end-piece, the end segments of the outer
ply may rub against those of the inner ply at the separation point, in the zone
where the armor threads are hardened and where the mechanical strength is
lower.

In some cases, this may lead to weakening of the mechanical properties of the
pipe.

JP-S-62101991 also discloses a method of the aforementioned type.

One aim of the invention is therefore to improve the method for assembling the
end-piece of the pipe, in order to increase the mechanical strength of the pipe
over time.

To that end, the invention relates to a method according to claim 1

The method according to the invention may comprise one or more of the
features of claims 2 to 8, considered alone or according to any technically
possible combinations.

The invention also relates to a pre-assembly according to claim 9 .

The pre-assembly according to the invention may include one or more of the
features of claims 10 to 12, considered alone or according to any technically
possible combination(s).

The invention will be better understood upon reading the following description,
provided solely as an example and done in reference to the appended
drawings, in which:

- figure 1 is a perspective view with partial cutaway of a flexible pipe;

- figure 2 is a partial diagrammatic view, in cross-section along a median axial
plane, of the relevant elements of an end-piece of the pipe of figure 1;

- figure 3 is a view similar to figure 2 of a first pre-assembly of the end-piece of
figure 2, during a step of the assembly , in which the end segments of the armor
plies are folded rearwards the pre-assembly of figure 3 being not comprised in

the present invention ;
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- figure 4 is a view similar to figure 3, after unfolding the end segments of the
armor plies forward;

- figure 5 is a view similar to figure 3 of a pre-assembly according to the
invention.

In the rest of this document, the terms "outer" or "outward" and "inner" or
"inward" are generally to be understood radially relative to an axis A-A' of the
pipe, the term "outer" being understood as being relatively radially further from
the axis A-A' and the term "inner" being understood as being relatively radially
closer to the axis A-A' of the pipe.

The terms "front" and “rear" are to be understood axially relative to an axis A-A'
of the pipe, the term "front" being understood as being relatively further from the
middle of the pipe and closer to one of its ends, the term "rear" being
understood as being relatively closer to the middle of the pipe and further from
one of its ends. The middle of the pipe is the point of the pipe situated at equal
distances from the two ends thereof.

Furthermore, the terms "upstream" and "downstream" are to be understood
generally relative to the normal flow direction of an oil fluid within the pipe.

An assembly method not comprised in the present invention is implemented
during the manufacture of a first flexible pipe 10, partially illustrated by figure 1
and figure 2.

The flexible pipe 10 includes a central segment 12 illustrated partially in figure
1. It includes, at each of the axial ends of the central segment 12, an end end-
piece 14 (not shown in Figure 1), the relevant parts of which are shown in figure
2.

The method is designed for the assembly of the end-pieces 14 at the ends of
the central segment 12.

In reference to figure 1, the pipe 10 delimits a central passage 16 for the flow of
a fluid, advantageously an oil fluid. The central passage 16 extends along an
axis A-A', between the upstream end and the downstream end of the pipe 10. It
emerges through the end-pieces 14.

The flexible pipe 10 is designed to be positioned through an expanse of water

(not shown) in a fluid exploitation facility, in particular for hydrocarbons.
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The expanse of water is for example a sea, lake or ocean. The depth of the
expanse of water at the fluid exploitation installation is for example comprised
between 500 m and 3000 m.

The fluid exploitation installation includes a surface assembly, in particular
floating, and a bottom assembly (not shown), that are generally connected to
one another by the flexible pipe 10.

The flexible pipe 10 is preferably an "unbonded" pipe.

At least two adjacent layers of the flexible pipe 10 are free to move
longitudinally relative to one another when the pipe bends. Advantageously, all
of the layers of the flexible pipe are free to move relative to one another. Such a
pipe is for example described in the normative documents published by the
American Petroleum Institute (API), APl 17J and API RP 17B.

As illustrated by figure 1, the pipe 10 delimits a plurality of concentric layers
around the axis A-A', which extend continuously along the central segment 12
up to the end-pieces 14 situated at the ends of the pipe.

According to the invention, the pipe 10 includes at least one first sheath 20 with
a base of a polymer material advantageously forming a pressure sheath.

The pipe 10 further includes a plurality of tensile armor plies 24, 25 positioned
outwardly relative to the first sheath 20.

Advantageously, and depending on the desired use, the pipe 10 further includes
an inner carcass 26 positioned inside the pressure sheath 20, a pressure vault
28 inserted between the pressure sheath 20 and the tensile armor plies 24, 25,
and an outer sheath 30, designed to protect the pipe 10.

The layers 20, 26, 28 situated inwardly relative to the plies of armors 24, 25 will
hereinafter be referred to as "tubular inner structure" 31 of the pipe 10.

In a known manner, the pressure sheath 20 is designed to tightly confine the
fluid transported in the passage 16. It is made from a polymer material, for
example with a base of a polyolefin such as polyethylene, a base of a
polyamide such as PA11 or PA12, or a base of a fluorinated polymer such as
polyvinylidene fluoride (PVDF).

The thickness of the pressure sheath 20 is for example comprised between 5

mm and 20 mm.
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When the carcass 26 is present, it is formed by a profiled metal sheet, wound in
a spiral. The turns of the sheet are advantageously stapled to one another,
which makes it possible to react the radial crushing forces.

In this example, the carcass 26 is positioned inside the pressure sheath 20. The
pipe is then designated by the term "rough bore" due to the geometry of the
carcass 26.

In an alternative that is not shown, the flexible pipe 10 has no inner carcass 26,
and is then referred to as “smooth bore".

The helical winding of the profiled metal sheet forming the carcass 26 has a
short pitch, i.e., it has a spiral angle with an absolute value close to 90°,
typically comprised between 75° and 90°.

In this example, the pressure arch 28 is designed to react the forces related to
the pressure prevailing inside the pressure sheath 20. It is for example formed
by a metal profiled wire wound in a spiral around the sheath 20. The profiled
wire generally has a complex geometry, in particular in the shape of a Z, T, U,
K, Xorl.

The pressure vault 28 is wound in a spiral with a short pitch around the
pressure sheath 20, i.e., with a spiral angle with an absolute value close to 90°,
typically comprised between 75° and 90°.

In the example shown in figure 1, the flexible pipe 10 includes an inner armor
ply 24, pressed on the inner structure 31, and an outer armor ply 25 around
which the outer sheath 30 is positioned.

Each armor ply 24, 25 includes longitudinal armor elements 29 wound with a
long pitch around the axis A-A' of the pipe.

"Wound with a long pitch" means that the absolute value of the spiral angle is
less than 60°, and typically comprised between 25° and 55°.

The armor elements 29 of a first ply 24 are generally wound with an opposite
angle relative to the armor elements 29 of a second ply 25. Thus, if the winding
angle of the armor elements 29 of the first ply 24 is equal to + a, a being
comprised between 25° and 55°, the winding angle of the armor elements 29 of
the second ply 25 positioned in contact with the first ply 24 is for example — q,
with a comprised between 25° and 55°.

The armor elements 29 are for example formed by metal wires, or by tapes.
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As shown in figure 2, the armor elements 29 each have an end segment 32
inserted into the end-piece 14. The end segment 32 extends to a free end
positioned in the end-piece 14. It advantageously has a spiral or pseudo-spiral
trajectory with axis A-A' in the end-piece 14.

In this example, each armor ply of armors 24, 25 rests on at least one anti-wear
strip 36. The anti-wear strip 36 is for example made from plastic.

Thus, the anti-wear strip 36 is inserted between the inner pipe 24 and the inner
structure 31. Another anti-wear strip 36 is inserted between the inner ply 24 and
the outer ply 25.

In the example shown in figure 2, the end segment 32 of each armor element
29 is separated to have no anti-wear strip.

The outer sheath 30 is designed to prevent the permeation of fluid from the
outside of the flexible pipe toward the inside. It is advantageously made from a
polymer material, in particular with a base of a polyolefin, such as polyethylene,
a base of a polyamide, such as PA11 or PA12, or a base of a fluorinated
polymer such as polyvinylidene fluoride (PVDF).

The thickness of the outer sheath 30 is for example comprised between 5 mm
and 15 mm.

As illustrated by figure 2, each end-piece 14 includes an end vault 50 and an
outer connecting cover 51 protruding axially rearwards from the vault 50. The
cover 51 delimits, with the end vault 50, a chamber 52 for receiving the end
segments 32 of the armor elements 29.

The end-piece 14 further includes a front sealing assembly 54 around the
pressure sheath 20, and a rear sealing assembly 56 around the outer sheath
30.

The end-piece 14 also comprises an assembly 58 for fastening layers of armor
24, 25 in the chamber 52.

In this example, the end vault 50 is designed to connect the pipe 10 to another
connecting end-piece 14 or to terminal equipment, advantageously by means of
an end flange (not shown).

The cover 51 delimits the chamber 52 radially toward the outside. It covers the
outside of the end segments 32 of the armor plies 24, 25 and extends axially to

the rear sealing assembly 56.
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The front sealing assembly 54 includes at least one crimping ring of the
pressure sheath 20. It delimits, toward the rear, an inclined surface 60 for
guiding the separation of the end segments 32 of the plies of armor 24, 25.

The fastening assembly 58 includes a rear locking collar 62, pressed on the
outer ply 25, and advantageously a solid filler material 70 of the cavity 52,
embedding the end segments 32 of the plies 24, 25 and, if one is installed, the
collar 62.

The locking collar 62 generally includes a plurality of peripheral segments
assembled to one another. Preferably, it assumes the form of a metal collar in
several collar parts, for example three parts.

The collar parts advantageously assume the form of peripheral segments with
an angular span smaller than 180°, assembled to one another to form the collar
62.

Advantageously, the locking collar 62 remains permanently around the outer ply
25, but it may also be removed before filling the chamber 52 of the end-piece
14.

Preferably, a tape or anti-wear strip (not shown) is inserted between the locking
collar 62 and the outer armor ply 25 to prevent any risk of rubbing, and
subsequently, wear of the armor elements 29. Typically, the anti-wear strip is
made from at least one polymer or a copolymer chosen from among
polyamides, polyvinylidenes, etc.

The collar 62 has an inner peripheral surface 64 oriented toward the axis A-A',
and pressed on the outer ply 25. It also has a front surface 66 at least partially
diverging in the forward direction.

When the end-piece 14 is assembled, and the fastening assembly 58 is in
place, each end segment 32 of an armor element 29 radially separate away
from the axis A-A', in front of the locking collar 62. Each rear segment of an
armor element 29 situated behind the locking collar 62 extends substantially in
a cylindrical enclosure with axis A-A'".

In the example shown in figure 2, the first axial position 67 for separation of the
end segment 32 of the outer ply 25 is situated near the rear collar 62, behind
the second axial position 68 for separation of the end segment 32 of the inner
ply 24.
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The axial separation positions 67, 68 of the respective end segments 32 of the
inner ply 24 and the outer ply 25 are therefore spaced axially apart along the
axis A-A’. This limits the risk of contact between the respective armor elements
29, and therefore the risk of local weakening of those elements 29.

As will be seen below, the implementation of the assembly method
corresponding to figure 3 comprises forming a pre-assembly 80 of the end-
piece 14 shown in figure 3.

The pre-assembly 80 includes, aside from the inner structure 31, the armor
plies 24, 25, and the rear collar 62, a first shaping guide 82 for shaping the
turning over of the outer ply 25 and, a second shaping guide 84 for shaping the
turning over of the inner ply 24, axially offset forward relative to the first guide
82 and in contact with the inner face of at least one armor element 29.

Each guide 82, 84 is advantageously made from a material able to preserve the
surface of the armor elements 29. For example, each guide 82, 84 is formed
from a plastic material, such as a polyamide, in particular nylon.

The guides 82 and 84 include a plurality of peripheral segments assembled to
one another or are made in a single part.

The dimensions are variable and depend on the size of the chamber 52 and/or
the chosen anchoring configuration of the inner 24 and outer 25 plies.

The first guide 82 is mounted removably on the rear collar 62. In this example, it
defines a rear axial housing 86 for insertion of the rear collar 62.

It has a curved and convex front surface 88, with the convex side oriented
toward the front. The front surface 88 is preferably circumferential around the
axis A-A'.

Advantageously, in section in a median axial plane, the front surface 88 has a
curve radius smaller than the minimum curve radius of each armor element 29.
This curve radius is for example greater than or equal to 20 mm.

Typically, the first guide 82 is formed by a ring engaged around the outer ply 25.
In the example shown in figure 3, the second guide 84 is engaged removably
around the inner ply 24. It is positioned in front of the first guide 82.

The distance d axially separating the front end of the first guide 82 from the

front end of the second guide 84 is greater than or equal to the cumulative
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length of the curve radius of the front surface 88, the thickness of the outer ply
25 and the total length of the second guide 84.

The second guide 84 has a curved and convex front surface 90, with the convex
side oriented forward. The front surface 90 is preferably circumferential around
the axis A-A'.

Advantageously, in section in a median axial plane, the front surface 90 has a
curve radius smaller than the minimum curve radius of each armor element 29.
This curve radius is for example greater than or equal to 20 mm.

Typically, the second guide 84 is formed by a circumferential ring engaged
around the inner ply 24.

A method for assembling the end-piece 14 according to the invention will now
be described.

Initially, the end of the outer sheath 30 for sealing the central segment 12 of the
flexible tubular pipe 10 is cut, to strip the end segments 32 of the armor plies
24, 25.

Then, the rear sealing assembly 56 is placed. To that end, a rear bearing cock
92 is advantageously inserted below the front end of the outer sheath 30.

Next, the rear locking collar 62 of the armor plies 24, 25 is installed around the
outer ply 25, in front of the front end of the outer sheath 30.

The segments of the collar 62 are positioned along a circumference around the
axis A-A', and are assembled to one another. The inner surface 64 is then
outwardly pressed on the outer ply 25.

Preferably, a tape or anti-wear strip (not shown) is inserted between the locking
collar 62 and the outer armor ply 25 to prevent any risk of rubbing, and
subsequently, wear of the armor elements 29. Typically, the anti-wear strip is
made from at least one polymer or a copolymer chosen from among
polyamides, polyvinylidenes, etc.

Once that is done, the first shaping guide 82 is installed on the rear locking
collar 62, in front of the latter part. In the example shown in figure 3, the rear
locking collar 62 is partially inserted into the housing 86, such that the first

shaping guide 82 is axially wedged on the locking collar 62.
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The end segments 32 of the armor elements 29 of the outer ply 25 are then
folded rearwards around the front surface 88 of the first guide 82, then radially
to the outside of the first guide 82, and the rear locking collar 62.

They press on the front surface 88 of the first guide 82 while forming a bend in
front of the rear locking collar 62.

Owing to the relatively large curve radius of the front surface 88, the end
segments 32 adopt a relatively small curvature, which limits the risk of damage
or mechanical deterioration.

The front end of the anti-wear strip 36 situated between the outer ply 25 and the
inner ply 24 is then accessible.

A cut in the front region of the anti-wear strip 36 is then made so that the front
edge of that strip 36 extends substantially across from the front end of the first
guide 82.

The accessible length of strip 36 is relatively large, which makes it possible to
cut it more easily.

Next, the second shaping guide 84 is inserted around the inner ply 24, in front
of the first guide 82.

The end segments 32 of the armor elements 29 of the inner ply 24 are then
folded rearwards around the front surface 90 of the second guide 84.

They press on the front surface 90 of the second guide 84, forming a bend in
front of the second guide 84.

As before, owing to the relatively large curve radius of the front surface 90, the
end segments 32 adopt a relatively small curvature, which limits the risk of
damage or mechanical deterioration.

Then, the anti-wear strip 36 situated between the inner ply 24 and the inner
structure 31 is cut. The front edge of that strip 36 is then placed substantially
across from the front end of the second guide 90, axially separated from the
front edge of the strip 36 situated between the plies 24, 25.

The front sealing assembly 54 is then placed, in front of the first guide 84, with
the engagement of the crimping ring around the inner structure 31.

The end of the vault 28 is thus inwardly inserted in the crimping ring.

The pressure sheath 20 is next crimped by the crimping ring, as well as the

pressure vault 28, when it is present.
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Once that is done, the end segments 32 of the armor elements 29 of the inner
ply 24 are folded forward to rest at the vault 28 and the second guide 84 is next
removed.

Likewise, and separately, the end segments 32 of the armor elements 29 of the
outer ply 25 are folded forward to rest at the inner armor ply 24 and the first
guide 82 is next removed.

The axial separation positions 67, 68 of the respective end segments 32 of the
inner ply 24 and the outer ply 25 being offset along the axis A-A’, the end
segments 32 of the armor elements 29 do not come into contact with one
another when they are folded forward.

Thus, the risk of rubbing and deterioration between the armor elements 29 of
the two plies 24, 25 is reduced. The fatigue behavior of the armor plies 24, 25 is
then considerably improved, which increases the integrity of the flexible pipe 10
over time.

Then, the cover 51 is placed around the end segments 32 and is fixed above
the vault 50. A fluid material capable of solidifying is advantageously introduced
into the chamber 52 to embed the end segments 32 and the rear collar 62.

A pre-assembly 100 according to the invention is illustrated by figure 5. Such a
pre-assembly 100 is implemented in a assembly method according to the
invention.

Unlike the first pre-assembly 80, the second pre-assembly 100 which
corresponds to the present invention includes a front locking collar 102. That
collar 102 is preferably made from metal.

The front locking collar 102 is assembled around the inner ply 24, inwardly
relative to the outer ply 25, in front of the first guide 82.

The front collar 102 advantageously includes a plurality of peripheral segments
assembled to one another. Like the rear collar 62, it may remain permanently
around the inner ply 24, but it may also be removed before filling the chamber
52 of the end-piece 14.

It has an inner peripheral surface 104 oriented toward the axis A-A', and
pressed on the outer ply 25.

As described above relative to the rear collar 62, a tape or an anti-wear strip

(not shown) is inserted between the locking collar 102 and the inner armor ply
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24 to avoid any risk of rubbing, and subsequently, of wear of the armor
elements 29.

It further has a front surface 106 at least partially diverging in the forward
direction to limit the separation of the end segments 32 from the inner armor ply
24.

The second guide 84 is mounted removably on the front collar 102. In this
example, it defines a rear axial housing 108 for insertion of the front collar 102.
The assembly method according to the invention differs from the assembly
method corresponding to figure 3 in that after the folding of the end segments
32 of the armor elements 29 of the outer ply 25, and after cutting the anti-wear
strip 36 situated between the inner ply 24 and the outer ply 25, the front collar
102 is inserted around the inner ply 24 in front of the first guide 82 and
advantageously in front of the front edge of the strip 36 situated between the
plies 24, 25.

The second guide 84 is then assembled on the front collar 102. The end
segments 32 of the armor elements 29 of the inner ply 24 are next folded
around the front surface 90 of the second guide 84, then radially outside the
second guide 84, and the front collar 102.

The assembly method corresponding to figure 5 is furthermore similar to the
assembly method corresponding to figure 3.
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Patentkrav

1.  Fremgangsmade til montage af et endestykke (14) pa et bgjeligt rer (10),
hvilket bgjelige rgr (10) har en indre rgrstruktur (31) med en central akse (A-A’),
et indre treekarmeringslag (24), som er anbragt omkring den indre rgrstruktur
(31), og et ydre traekarmeringslag (25), som er anbragt omkring det indre lag

(24), hvilken fremgangsmade omfatter falgende trin:

- at man omkring det ydre lag (25) anbringer en bageste blokeringsring
(62) til fastholdelse af armeringslagene (24, 25);

- at man anbringer en fgrste formgivningsfgring (82) til formning af
foldningen af et endestykke (32) af det ydre lag (25);

- at det afskarne endestykke (32) af det ydre lag (25) foldes bagud, idet
der dannes et knae foran blokeringsringen (62), og idet de bagud
bgjede endestykker (32) af det ydre lag (25) understgttes af den ferste
fering (82);

- at man bagudfolder nogle endestykker (32) af det indre lag (24);

kendetegnet ved, at den omfatter, at man inden det trin, at man bagudfolder
nogle endestykker (32) af det indre lag (24), anbringer en anden
formgivningsfering (84) til formning af omfoldningen af endestykket (32) af det
indre lag (24), idet den anden formgivningsfaring (84) er forskellig fra den farste
formgivningsfering (82), og endestykkerne (32) i det indre lag (24) stetter sig pa
den anden formgivningsfering (84) efter omfoldningstrinet,

og ved, at den efter omfoldningstrinet har falgende trin:

- at man indferer et forreste teetningsarrangement (54) omkring den
indre rarstruktur (31);

- at man anbringer en hveelving (50) i endestykket i enden af den indre
rgrstruktur (31);

- at man fremad ombgjer nogle endestykker (32) af det indre lag (24) for
at anbringe disse endestykker omkring hvaelvingen (50);

- at man tilbagetraekker den anden formgivningsfgring (84);
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- at man fremadfolder nogle endestykker (32) af det ydre lag (25) for at
placere disse udvendigt i forhold til endestykkerne af det indre lag (24);
- at man tilbagetreekker den fgrste formgivningsfering (82);

09

- at man fastger et ydre daekorgan (51) hegrende til endestykket pa
hveelvingen (50), hvilken hveelving (50) og hvilket ydre deekorgan (51)
afgreenser et kammer (52) mellem sig, som kan modtage
endestykkerne (32) af det indre lag (24) og det ydre lag (25),

og ved at anbringelsen af den anden formgivningsfgring (84) efter
bagudfoldningen af endestykkerne (32) i laget (25) omkring den ferste
formgivningsfering (82), men fgr bagudfoldningen af endestykkerne (32) mod
det indre lag (24),

og ved at anbringelsen af den anden formgivningsfegring (84) omfatter, at man
omkring det indre lag (24) anbringer en forkrave (102) til blokering af det indre
lag (24), hvilken anden formgivningsfering (84) er blevet anbragt pa kraven
(102) fer blokering.

2. Fremgangsmade ifglge krav 1, kendetegnet ved, at efter trinene
vedrgrende omfoldning, endestykkerne (32) af yderlaget (25) Igsnes fra det
indre lag (24) i en fagrste aksial stilling (67) langs den centrale akse, og at
endestykker (32) af inderlaget (24) lgsnes fra den indre rgrstruktur (31) — og
dette i en anden aksial stilling (68), som er forskudt aksialt i forhold til den ferste

aksiale stilling (67).

3. Fremgangsmade ifglge krav 1 eller 2, kendetegnet ved, at den anden
formgivningsfering (84) anbringes foran den omfoldning, som er dannet ved
hjeelp af endestykkerne (32) pa det ydre lag (25) - og dette sa& snart den er
anbragt.

4. Fremgangsmade ifelge ethvert af de foregadende krav, kendetegnet ved,
at den omfatter, at man efter foldningen af endestykkerne (32) i det ydre lag

(25), men fer anbringelsen af den anden formgivningsfering (84), foretager en
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afskeering fra et anti-slitageband (36), som er anbragt mellem det indre lag (24)
og det ydre lag (25).

5. Fremgangsmade ifglge ethvert af de foregaende krav, kendetegnet ved,
at den omfatter et ferste trin vedrgrende fjernelse af forkraven (102), efter at
man har fiernet den anden formgivningsfering (84), men fgr man folder
endestykkerne (32) i det indre lag (24) fremad for at anbringe dem omkring

hvaelvingen (50).

6. Fremgangsmade ifglge ethvert af de foregaende krav, kendetegnet ved,
at den omfatter et andet trin vedrgrende flernelse af den bageste krave (62),
efter at man har fjernet den fgrste formgivningsfering (82), men fgr man folder
endestykkerne (32) i det ydre lag (25) fremad, sa at de naevnte endestykker
anbringes udvendigt i forhold til endestykkerne i det indre lag (24).

7. Fremgangsmade ifglge ethvert af de foregéende krav, kendetegnet ved,
at den omfatter indfgring af rene fyldmaterialer (70), som kan stivne i et

modtagelsesrum (52).

8. Fremgangsmade ifglge ethvert af de foregéende krav, kendetegnet ved,
at den forste fering (82) og den anden fering (84) hver har en konvekst, buet
forflade, hvor konveksiteten peger fremad, og hvor de respektive endestykker
(32) i forbindelse med det ydre lag (25) og det indre lag (24) hver anvendes pa
en respektiv forflade (88, 90) pa den fgrste fgring (82) og den anden fgring (84).

9. For-arrangement (100) vedrgrende et mundstykke (14) pa et bgjeligt rer
(10), og hvor dette bgjelige rer (10) omfatter en indre rgrstruktur (31), som har
en central akse (A-A’), et indre traekarmeringslag (24), som er anbragt omkring
den indre rgrstruktur (31), og et ydre traekarmeringslag (25), som er anbragt

omkring det indre lag (24), hvilket for-arrangement (100) omfatter:

- en blokeringskrave (62), som er anbragt bag ved nogle armeringslag
(24, 25), der er anbragt omkring det ydre lag (25);
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- en fgrste formgivningsfering (82) til omfoldning af nogle endestykker
(32) i det ydre lag (25), hvilke endestykker (32) i det ydre lag (25) ligger
an mod den fgrste fagring (82), idet de danner en ombukning foran den
bageste blokeringskrave (62), hvilket for-arrangement (100) omfatter en
anden formgivningsfgring (84) med omfoldede endestykker (32) af det
indre lag (24) - og dette til forskel fra den fgrste formgivningsfering (82),
hvor de ydre endestykker (32) i det indre lag (24) ligger an mod en
anden fgring (84), idet de ydre endestykker (32) danner en omfoldning

foran den bageste blokeringskrave (62),

hvilket for-arrangement (100) er kendetegnet ved, at det omfatter en forreste
blokeringskrave (102) i det indre lag (24), og at den anden formgivningsfegring
(84) er anbragt pa den forreste blokeringskrave (102).

10. For-arrangement (100) ifglge krav 9, kendetegnet ved, at endestykkerne
(32) pa det ydre lag (25) er lgsnet fra det indre lag (24) i en fagrste aksial stilling
(67) langs den centrale akse (A-A’), og at endestykkerne (32) af det indre lag
(24) er Igsnet fra den indre rarstruktur (31) i en anden aksial stilling (68), hvilken
anden aksiale stilling er aksialt forskudt i forhold til den ferste aksiale stilling
(67).

11. For-arrangement (100) ifglge ethvert af de foregaende krav 9-10,
kendetegnet ved, at det omfatter et anti-slitageband (36), som er anbragt
mellem det indre lag (24) og det ydre lag (25), hvilket anti-slitageband (36) har
en forkant, som er anbragt mellem den ferste fering (82) og den anden fering
(84).

12. For-arrangement (100) ifglge ethvert af kravene 9-11, kendetegnet ved, at
den farste fegring (82) og den anden fgring (84) hver har en konveks forflade
(88, 90), hvor konveksiteten er orienteret fremad, og hvor de respektive
endestykker (32) af det ydre lag (25) og det indre lag (24) hver ligger an mod en
forflade, henholdsvis (88, 90) pa den ferste fgring (82) og den anden fering
(84).
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