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(57) L’ivention concerne un ensemble formé d’un
raccord d’extremite (9) ayant un orifice traversant (14)
s’¢tendant axialement, et d’un tuyau souple sous
pression (1) qui présente une structure non li€e
constituce de plusieurs couches (2, 3, 4, 5, 7) comprenant
une carcasse 1nterne (2) de structure articulee se
composant de bandes metalliques (23) formant un filet
de vis, dont une partie d’extrémite s’¢tend, en position
assemblee, dans l'orifice traversant (14). L’ensemble
comporte une ramnure de maintien annulaire (28) qui est
formee dans la paro1 de 1'orifice traversant (14), et un
¢crou de blocage (15). Les bandes metalliques (23)
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(57) An assembly of an end-fitting (9), having an axial
extending through opening (14), with a flexible pressure
pipe (1) which 1s of a non-bonded structure comprising a
number of layers (2, 3, 4, 5, 7) including an inner carcass
(2) of an interlocking structure made from metallic strips
(23) forming a screwthread, an end part of which
extends, 1mn the assembled condition, into the through
opening (14). The assembly comprises an annular
holding groove (28) which 1s formed 1n the wall of the
through opening (14), and a lock nut (15). The metallic
strips (23) form a thread (24) with windings (25). When
the pipe (1) 1s to be assembled with the end-fitting (9) the
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forment un filet (24) a spires (25). Lorsqu’on doit
assembler le tuyau (1) au raccord d’extremite (9), la
carcasse (2) est exposee par le retrait mitial des couches
(3, 4, 5, 7) entourant cette demiere (2) au niveau de
I"extrémite du tuyau (1), apres quor 1’écrou de blocage
(15) est vissé sur I'extremite de la carcasse. Finalement,
la carcasse (2) est mnserce dans 1'orifice traversant (14),
I"€crou de blocage étant place dans la rainure de maintien
(28) formée dans la paror de 1'orifice traversant (14).
Dans certaines applications, 1'¢crou de blocage (15) peut
cgalement ¢étre noye dans un mectal de coulée (non
représente), comme de I'¢poxy, de sorte qu’il soit
solidement immobilis¢ dans la rainure de maintien. Le
joint entre la carcasse (2) du tuyau souple (1) et le
raccord d’extrémiteé (9) est une structure simple et bon
marche¢ et confere une plus grande résistance aux efforts
de traction axiaux agissant sur la carcasse (2) et au
déroulement.
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carcass (2) 1s exposed by imnitially removing the layers
(3, 4, 5, 7) surrounding the carcass (2) at the end of the
pipe (1), whereafter the lock nut (15) 1s screwed on to the
end of the carcass. Finally the carcass (2) 1s mnserted 1nto
the through opening (14) with the lock nut (15) placed 1n
the holding groove (28) formed 1n the wall of the through
opening (14). In some applications the lock nut (15) can
also be embedded 1n a casting material (not shown), e.g.
epoxy, for fixing the lock nut firmly in the holding
oroove. The joint between the carcass (2) of the flexible
pressure pipe (1) and the end-fitting (9) 1s a simple and
cheap structure and provides a greater resistance to axial
tensile loads acting on the carcass (2) and against
unwinding than has been known before.
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(57) Abstract

An assembly of an end-fitting (9), having an axial extending through opening (14), with a flexible pressure pipe (1) which is of a
non-bonded structure comprising a number of layers (2, 3, 4, 5, 7) including an inner carcass (2) of an interlocking structure made from
I metallic strips (23) forming a screwthread, an end part of which extends, in the assembled condition, into the through opening (14). The

assembly comprises an annular holding groove (28) which is formed in the wall of the through opening (14), and a lock nut (15). The
metallic strips (23) form a thread (24) with windings (25). When the pipe (1) is to be assembled with the end-fitting (9) the carcass (2)
is exposed by initially removing the layers (3, 4, 5, 7) surrounding the carcass (2) at the end of the pipe (1), whereafter the lock nut (15)
is screwed on to the end of the carcass. Finally the carcass (2) is inserted into the through opening (14) with the lock nut (15) placed in
the holding groove (28) formed in the wall of the through opening (14). In some applications the lock nut (15) can also be embedded
| In a casting material (not shown), e.g. epoxy, for fixing the lock nut firmly in the holding groove. The joint between the carcass (2) of

| the fiexible pressure pipe (1) and the end-fitting (9) is a simple and cheap structure and provides a greater resistance to axial tensile loads
acting on the carcass (2) and against unwinding than has been known before.
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An assembly of a flexible pipe and an end-fitting
The invention concerns an assembly of an end-fitting, having

an axially extending through opening, with a flexible pressure
pipe which is of a non-bonded structure comprising a number of
layers including an inner carcass of an interlocking structure
made from metallic strips forming a screw thread, the end part
of which extends, in the assembled condition, into the through
opening.

Flexible pressure pipes are used in a variety of applications,
including water supply lines, sewage lines and 1lines for
transporting chemicals such as liquid ammonia and phosphoric
acid and also high pressure offshore flexible pipes for the
oil and gas industry.

The joint between the carcass and the end-fitting must be able
to resist the axial tensile load acting on the carcass, when
the flexible pipe is descending over a great length. As the
carcass is of an interlocking structure of a type which allows
a mutual screwing movement of the windings o©f the metallic
strips, the Jjoint moreover must prevent the carcass from

becoming unwound.

Conventionally, such a joint 1s provided by screw shaped ribs

which, during the extrusion of an inner 1lining of a plastic

" material around the carcass, are pressed 1nto the grooves

30

35

between the windings such that the carcass 1s secured by the

lining which again is secured by the end-fitting. Owing to the
notch sensitivity of the lining caused by this construction,
the lining is, however, inclined to crack.

This tendency 1s especially dangerous because temperature
stresses can arise in the jolnt between the 1lining and the

carcass, because the plastic material of the lining has a much
higher coefficient of expansion than the mwmaterial of the
carcass, which could be of e.g. stainless steel.

SUBSTITUTE SHEET (RULE 26)
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The object of the invention is to provide an assembly of the
type mentioned in the opening paragraph in which the joint
between the carcass and the end-fitting is a simple and cheap
structure and provides a greater resistance to axial tensile
loads acting on the carcass and against unwinding of the
carcass than has been known before.

This 1s achieved 1n that the assembly comprises an annular
holding groove which 1i1s formed 1in the wall of the through
opening, and a lock nut which 18 screwed on the
screwthread-formed strips of the end part of the carcass and
fitted into the holding groove. In this construction the joint
between the carcass and the end-fitting is independent of the
inner lining which moreover can be made with optimal strength.
When fixed in the holding groove, the lock nut also prevents

the carcass from becoming unwound.

By interposing a galvanic insulation material having a high
electrical resistance between the lock nut and the
end-fitting, an electric potential, which could cause galvanic

corrosion, can be prevented from arising between said parts.

The galvanic insulation material may advantageously be PTFE,
preferably containing some so0lid insulation material for
improving the pressure strength and the form stability of the
material.

In a simple and cheap embodiment, the galvanic insulation
material can be 1n the form of an annular disc placed on each

side of the lock nut. In a particularly expedient embodiment,
the lock nut can also be coated with the galvanic insulation
material or totally manufactured from 1it.

The 1lock nut 1itself can be locked to the carcass by e.g.

35 welding which, however, 1is time consuming and strenuous work

and involves the risk that some of the plastic material of the

—
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pipe may be harmed by the heat generated by the welding
process.

The lock nut can, however, 1in a very simple way be locked to
the carcass by screwing a screw radially into the lock nut and
against the carcass. This screw can advantageously be used to
rotate the lock nut and thereby tighten the carcass when the

windings of this have been to some extent unwound.

For fixing the lock nut firmly in the holding groove of the
end-fitting, the 1lock nut can be embedded 1n a casting
material, e.g. epoxXy.

The invention also concerns a method for assembling an
end-fitting, having an axially extending through opening, with
a flexible pressure pipe which is of a non-bonded structure
comprising of a number of layers includiling an inner carcass of
an interlocking structure made from metallic strips forming a
screw thread, an end part of which extends, 1n assembled
condition, 1into the through opening. The method comprises
removing the layers surrounding the carcass at the end of the
pipe, screwing a lock nut on the screwthread-form strips of
the end part of the carcass, and placing the lock nut in a
holding groove formed in the wall of the through opening. This
method can be performed in a quick and time efficient manner

in situ.

The invention will be explained more fully by the following
description, given by way of example, with reference to the

drawings, in which:

Fig. 1 shows, partly 1n axial section, a typical flexible
pressure pipe,

Fig. 2 shows, 1in axial section, an assembly of the flexible

pressure pipe shown 1in fig. 1 and an end-fitting, and

——



CA 02306497 2000-04-13

WO 99/19656 PCT/DK97/00452

Fig. 3 1s a perspective view on an enlarged scale of a

fragment of a lock nut mounted on an carcass of the flexilble

pipe shown in fig. 1.

5 Fig. 1 shows a flexible pressure pipe, which 1s generally
designated by 1. The pipe 1is of a non-bonded structure
comprising a number of layers which in this embodiment are:

- a carcass 2 of an interlocking structure made from metallic
10 strips. The carcass serves, in the main, to prevent collapse

of the pipe due to pipe decompression, external pressure,
tensile armour pressure and mechanical crushing loads,

- an inner 1lining 3 in the form of an extruded polymer layer

15 for providing internal fluid integrity,

- a pressure armour 4 1in the form of structural layers
consisting of helically wound C-shaped metallic strips with a
high lay angle,

20
- a tensile armour 5 consisting of a pair of helically counter

wound flat metallic tensile wires 6 with a lay angle typically

between 20° and 60°. The tensile armour serves to provide

resistance to axial tensile loads, and
25 '

- an outer sheath 7 1n the form of an extruded polymer for
shielding the structural elements of the pipe from the outer

environment and providing mechanical protection.

30 Fig. 2 shows an assembly 8 of an end-fitting 9 and the
flexible pressure pipe 1. The end-fitting 9 forms the
transition between the pipe and the connector and for this
purpose has a first part 10 with a connection flange 11, a

second part 12 and a third part 29. The three parts 10; 12; 29
35 delimit a cavity 13 which partly is substantially cone-shaped.
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The end-fitting 9 has furthermore a through opening 14 for
accommodating an end of the pipe 1.

When assembling the flexible pressure pipe 1 with the
end-fitting 9 the flat metallic wires 6 of the tensile armour
5 are led into the cavity 13 in the end-fitting and a casting
material, e.g. epoxy, is 1injected into the cavity making an
anchoring for the wires.

The carcass 2 is fastened to the end-fitting 9 by means of a
lock nut 15, and to the inner lining 3 by means of a lock ring
16 fitting into an annular groove 17 1in the wall of the

through opening 14. The 1lock ring 16 1s 1n the embodiment
shown secured in the groove 17 by a casting material 18, e.g.
epoxy, which i1is injected through a hole 19.

A ring 20 provides a stop for the lock nut 15. In the
embodiment shown a sealing ring 21 for tightening the
end-fitting 9 and the inner lining 3 is fitted into a groove
22 in the ring 20.

As best seen in fig. 3 the carcass consists of helically wound
metallic strips 23 forming a screwthread 24 with windings 25.
After having removed the layers 3, 4, 5, 7 surrounding the
carcass 2 at the end of the pipe, the lock nut 15 simply 1is
screwed on to the end of the carcass whereafter said end 1is
inserted into the through opening 14 of the end-fitting 9,
with the lock nut 15 placed in a annular holding groove 28
formed in the wall of the through opening.

For some applications the lock nut 15 can also be embedded 1in
a casting material (not shown), e.g. epoxy, for fixing the
lock nut firmly in the holding groove of the end-fitting.

The lock nut 15 is locked to the carcass 2 by screwing a screw
26 radially into the lock nut and into the carcass. When the
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carcass has been to some extent unwound, this screw can be

used for rotating the lock nut such that the windings 25 of
the carcass 2 are tightened up.

Between the lock nut and the end-fitting a galvanic potential
could possibly arise. The surface of the lock nut 15 therefore
has a coating 27 of a galvanic insulation material, e.g. PTFE,
for preventing corrosion of the two parts which could be
caused by such a potential. The insulating material may

include solid insulation material for improving the pressure
strength of the material.

In the embodiment shown, the lock nut 1s coated with the

insulating material, but the lock nut can 1n another

embodiment (not shown) consist totally of this material

The insulating material can also simply be in the form of

annular discs (not shown) placed on each side of the lock nut.

Having thus provided a general discussion, and specific
illustrations by way of examples, it 1s to be understood that
no undue restrictions are to be imposed by reason thereof.
Many other embodiments are imaginable within the scope of the
invention. The specific locking, according to the invention,
between the carcass 2 of the flexible pressure pipe 1 and the
end-fitting 9 can be used 1n combination with other
constructions of the joint between the end-fitting 9 and the

tensile armour wires 6 and the inner lining 3, respectively,

in addition to those described above and shown in the figures.
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1. An assembly of an end-fitting, having an axially extending
through opening, with a flexible pressure pipe which is of a
non-bonded structure comprising a number of layers including
an inner carcass of an interlocking structure made from
metallic st:rips forming a screwthread, an end part of which
extends, 1in assembled condition, into the through opening,
characterized 1in that the assembly comprises an annular
holding groove which 1is formed in the wall of the through
opening, and a lock nut  which 18 screwed on the
screwthread-form strips of the end part o©f the carcass and
fitted into the holding groove.

2. An assembly according to c¢laim 1, characterized in that it

further comprises a galvanic 1nsulation material which 1is
interposed between the lock nut and the end-fitting.

3. An assembly according to claim 2, characterized in that the
galvanic insulation material 1s of a type having a high
electrical resistance.

4. An assembly according to claim 2 or claim 3, characterized

in that the galvanic insulation material 1s PTFE.

5. An assembly according to claim 2 or claim 3, characterized
in that the galvanic insulation material 1s PTFE which is
filled with solid insulation material.

6. An assembly according to any of claims 2 - 5, characterized
in that the galvanic insulation material is in the form of an

annular disc, placed on each side of the lock nut.
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7. An assembly according to any of claims 2 - 5, characterized
that the lock nut is coated with or consists of the galvanic
insulation material.

8. An assembly according to any of claims 1 - 7, characterized
in that it comprises at 1least one screw, which 1s screwed
radially into the lock nut and against the carcass.

9. An assembly according to any of claims 1 - 8, characterized
in that there 1is a gap between the lock nut and the holding
groove, and that this gap is filled with a casting material,

e.g. a polymer such as epoxy.

10. A method for assembling an end-fitting, having an axially
extending through opening, with a flexible pressure pipe which
is of a non-bonded structure comprising a number of layers
including an inner carcass ©of an 1nterlocking structure made
from metallic strips forming a screwthread, an end part of

which extends, 1in the assembled condition, 1into the through
opening, characterized in that the method comprises,

- removing the layers surrounding the carcass at an end of the

pipe,

- screwing a lock nut on to the screwthread-form strips of the
end part of the carcass, and

- placing the lock nut in a holding groove formed in the wall
of the through opening.

—
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