
WO 2004/048834 PCT/GB2003/005129 I IMPROVED CASING
JOINTS Field of the Invention The present invention
relates to a pipe joint particularly for use in
connecting  pipes which are required for use
underground, for example in the oil and gas  industry.
The joint is especially designed where the pipe is
likely to be subject to  non-uniform forces
perpendicular to the axis of the pipe. Background to
the Invention When transporting a fluid, such as oil
or natural gas between two locations, the  10 most
cost effective methods utilise, where possible,
pipelines. Such pipelines are normally constructed
from individual pipes joined together. It is also
usual for the  pipeline carrying the fluid to be
retained within. a further pipeline, often referred to
as a casing. The casing serves to protect the carrier
pipeline and to enable the  carrier pipeline to be
positioned easily. The casing can also act as a safety
barrier 15 in the event of leakage of fluid from the
carrier pipeline, as the leaking fluid is  retained
within the casing and is prevented from coming into
contact with the  immediate environment. For this
reason, the casing must also possess resistance to
the fluids and the pressures to which the carrier
pipelines are subjected. The regions where the pipes
join, constitute discontinuities in both the inner and
20 outer surface of the pipeline and as such are
sources of weakness within the finished pipeline. It
is important that any such weakness is minimised as
much as  possible, as any loss of fluid from the pipe
is both wasteful of resources and  potentially
disastrous for the environment. Furthermore, the fluid
lost can also WO 2004/048834 PCT/GB2003/005129 2
increase the risk to personnel from fire or explosion.
Replacement of inefficient  



or leaking joints is not always easy. Particularly in
the case of the oil and gas  industry, pipelines are
situated quite often in relatively inaccessible
locations and  replacement is difficult and expensive.
5 Joints between pipes, which make up the carrier
pipeline or the casing are  commonly effected by using
a screw-threaded joint, with each individual pipe
having a thread complementary to that of the adjacent
pipe. Such joints should be  capable of resisting
large differentials in pressure between the inside and
the  outside of the pipe. They must also, moreover, be
able to remain fluid tight when 10 the pipeline formed
by the individual straight pipe is formed into a
curved shape  or deviates slightly from a linear
configuration due to rock formations or the like.
Conventional pipes tend to function poorly when such
bending forces are applied  with the result that the
performance of the pipeline is weakened and there is a
risk  of leakage where such bends occur. 15 It is an
object of present invention to provide a pipe joint,
which addresses the  above problems and performs well
when pipes being joined are not co-axial. In  the
description the terms casing and pipe can be used
interchangeably, casing  often denoting merely a
larger diameter tube than that referred to as a pipe.
Summary of the Invention 20 According to the invention
there is provided a screw-threaded joint for pipes
comprising a first pipe length having at one end a
male screw-threaded portion  and a second pipe length
having at one end a female portion having a
complementary screw-thread, the portions being adapted
to inter-engage along the  greater part of the axial
length of the threaded portions the screw threads
thereof 25 being inclined in the same direction and at
an acute angle to the longitudinal axis  of the pipe
length, at least the male thread extending to a
position adjacent a  complementary stop shoulder on
the other portion, the or each complementary  stop
shoulder comprising a recess in the form of a cone
receiver having a rounded  apex, characterised in
that, the surface of the conk stop shoulder or
receiver, is 
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parallel to the axis of the pipe of either of the male
portion or the  female portion includes one or more
curved portions. The curved portions cause a  stronger
seal to be formed which resists separation of the male
portion from the  female portion and gives increased
performance of the joint on bending. 5 The surface of
the or each curved portion preferably lies on the
circumference of a  circle. Advantageously the radius
of the circle is from 2-10.5cm, and particularly
advantageously from 0.9"-1.2". Preferably the distal
end of the inner surface of the pin is chamfered, the
chamfered edge being at of an angle of 18-25 to the
axis of the pin. The 10 chamfered edge enables the
main body of the pipe to be thicker and therefore
stronger but maintains a smooth surface around the
joint region to reduce  turbulence induced in the flow
of fluid material. Preferably a first conic surface of
the stop shoulder largely co-axial to the pipe  axis
includes a flat portion. Said flat portion of the
conic surface advantageously 15 subtends an angle of
from 1-15 with the pipe axis and particularly
advantageously an angle of 1.5- 4. The shallower angle
provides that the pipe is  thicker and therefore
stiffer increasing the joints resistance to opening.
Preferably, the second conic surface of the stop
shoulder subtends an angle of 11  - 20 with the plane
perpendicular to the axis of the pipe and particularly
20 preferably an angle of 11-13. Brief Description of
the Drawings The invention will now be described with
reference to the accompanying  drawings which show by
way of example only, one embodiment of a casing joint.
In the drawings: 25 Figure 1 is a sectional view
through the stop-shoulder of a pin; WO 2004/048834 



4 PCT/GB2003/005129 Figure 2 is i the sectional view
through the stop-shoulder of a corresponding  box;
Figures 3a-3c illustrate distribution of stress within
a stop shoulder; Figures 4a-4c illustrate plastic
strain distribution arising from stress shown in  5
Figures 3a-3c; and Figures 5a-5c are simulations of
the stability of a pipe joint which is subject to
bending forces and pressure differentials. Detailed
Description of the Invention Figure 1 shows a
stop-shoulder 15 of a pin 10, or male section, of a
connection for  10 a pipe or casing joint. In the pin
10, the final crest 11 of the screw-thread is shown.
The pin 10 has an inner surface 12 which, when the pin
10 is connected to  a corresponding box 20, or female
section, (Figure 2) forms part of the inside of  the
pipeline. The female section and the male section have
screw threaded  portions (not illustrated) along the
greater part of their axial length. These screw 15
threaded portions are inclined in the same direction
and are at an acute angle to  the longitudinal axis of
the pipe length. In use, on application of torque the
two  screw threaded portions inter-engage to form a
joint and hold the male and female  sections together.
An outer surface 13 has a substantially straight
cross-section tapering slightly  20 away, at an angle
of approximately 2, from the crest 11 towards the apex
14 of the stop-shoulder 15. The outer surface 13
engages a corresponding surface 22 of  a box to form a
sealing surface when the two pipes are screwed
together. Due to the features described below the
taper of the surface 13 is only 2 from the  axis of
the pipe. This enables the distal end of the pin 10 to
be stronger than 25 would otherwise be the case in
conventional pipes. Therefore, pressure from  outside
the pipe which penetrates between the threads of the
male and female part 
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and which tends to push these two parts apart is
resisted due to  the stiffening effect on the pin 10.
Angles which can be used within the present  invention
are 1-15 and particularly 1.5-4. The stop-shoulder 15
has a further sealing surface 16 to engage a
corresponding  5 surface on the box 20 and so form a
further seal to prevent fluid escaping through the
joint. The sealing surface 16 is connected to the
outer surface 13 by the curved  portion 14. The
sealing surface 16 is at an angle of 12 to a plane
perpendicular to  the main axis of the pin 10. The
stop shoulder 15 has therefore a conical portion
defined by the surfaces 13,14 and 16 with the base of
the conical portion 10 substantially along the dotted
line E on Figure 1. Due to the improved sealing
characteristics of the joint, the angle which this
surface subtends with the plane is  shallower than in
conventional joints. As such, the angle subtended can
be from  11-20 . The pin 10 of Figure 1 engages a
complementary box section on the pipe section  15 to
which it is being joined. The box 20 has an inner
surface 21, which together with the surfaces 12,17
forms the inside surface of a pipeline when the pipes
are  joined together. The box 20 has a number of
further surfaces 22,23, which  together form a
stop-shoulder having a recess (included within the
section,  bounded by the dotted line G in Figure 2)
complementary in shape to that of the 20 stop-shoulder
15 of the pin 10 and which engage the pin 10 to form a
number of  sealing surfaces. The recess formed has a
substantially conical cross-section with  a rounded
apex 24. The longitudinal sealing surface engages the
corresponding  longitudinal sealing surface. The
surface 22 (on the box) includes a convex  portion
22A. The convex portion 22A provides a redistribution
of forces within  25 the pipe sections when the pin 10
and the box 20 are screwed together. 



When torque is applied to the two pipes to screw them
together the convex surface  causes strain induced
within the stop-shoulder to be distributed such that
the strain  is primarily concentrated in the area
around the convex surface 22A. The strain  therefore
is distributed to areas of higher strength within the
pin 10 and the box 20  30 and the stress produced
therein therefore causes less damage. WO 2004/048834
PCT/GB2003/005129  6 The cross-sectional surface of
the convex surface 22A lies on a circle  having a
radius of approximately 2.5 cms, although radii of
from 2-10.5 cms have  been found to be acceptable. In
addition, the pin 10 includes a chamfered surface 17
connecting the surfaces 12  5 and 16. The chamfered
surface 17, in use, would be forced in a direction
towards the centre of the pipe being formed. The
deformation would be sufficient to result  in the
resulting surface formed by surfaces 12,17 and 21 on
the inside of the  resultant pipe being smooth.
Figures 3a to c show the calculated strain induced in
the stop-shoulder region of a  10 joint. In these
Figures, a darker shading indicates that that
particular region is under a greater strain. The
centre of the convex surface lies has co-ordinates of
- 0.165cm, 22.05cm and that of the surface in Figure
3b, (-0.292cm, 22.05cm). In  these co-ordinates the x
axis refers to the axis x shown in Figure 2, with
reference  to the imaginary point A. The y co-ordinate
is reckoned from the centre of the  15 pipe. The box
section of the joints shown in Figures 3a and 3b
include a convex surface  of radius 2.5cm. Two primary
differences can be seen in distribution of the stress
between the two joints according to the invention and
the prior art joint of Figure  3c. Firstly, the main
stress in the joints having the convexed portion is
located in 20 the two areas, the first being around
the sealing edges 31. The second region is  then two
lobes 30, one on either section of pipe a substantial
distance away from  



the sealing surface. The lobes 30 can be seen to
project radially into the body of the pin and the box
members. This results in a seal which is stronger than
with conventional joints 25 with regard to resistance
to bending forces. The effect of this is shown in the
joint  as a result of applied torque. Again, as with
Figures 3a-3c, the darker areas  denote regions of
high flow. In the prior art joint of Figure 4c the
plastic flow can  be seen to be primarily in the
region 45 of the sealing surfaces 16 and 23 with a
small amount 46 on the flat surface 13, relatively
close to the curved apex 14. WO 2004/048834
PCT/GB2003/005129 7  This plastic flow leads to a
significant weakening of the seal produced by these
surfaces 16, 23. Moreover, the seal along this axis
acts to prevent external. pressure, coming down  the
thread, from forcing the two stop shoulders apart and
so breaking the seal. 5 In contrast, the plastic flow
induced in the corresponding regions 42, 44 of the
joints shown in Figures 4a and 4b respectively is
smaller in these regions with a  corresponding
reduction in damage to the seal formed by these
sealing surfaces.  Furthermore, although a small
amount of plastic flow is shown in the regions  which
from Figures3 a and 3b are seen to under a great deal
of strain, the flow is  10 relatively small indicating
a strong seal is maintained. Without being limited to
a specific theory, a further reason the convex portion
improves the strength of a joint and its resistance to
weakening on bending is as  follows. It is believed
that the surface causes strain, resulting from the
coupling  of two pipe joints, to be concentrated in a
region of the joint away from the 15 sealing surface
16,23. The concentration essentially, of stored energy
gives a very  strong seal and that this energy is
concentrated in a relatively strong section of  pipe
which is resistant to plastic flow. Although the
convex surface 22 is illustrated having a surface
lying on the  



circumference of a circle, it can also have the form
of a number of other curved 20 surfaces such as an
ellipse describing a curve having a generalised
formula a x2/a2  + y2/b2 = 1. The surface can also be
formed having no planar section 24 in which  case the
surface between the apex 14 and the foot of the crest
11 is purely convex. Alternatively, the surface 13
between the apex 14 and the foot of the crest 11 can
include more than one convex surface which may or may
not have a substantially  25 planar section between
therm. The improved performance of seals incorporating
a curved sealing surface is  shown in Figures 5a to
5c, the seals shown in these figures corresponding to
those WO 2004/048834 PCT/GB2003/005129  S of Figures
3a to 3c. These figures show the simulated response of
particular  pipe joints to pressure differential
between the interior and the exterior of the pipe  and
to the pipe being bent. The shaded areas correspond to
combinations of  bending and pressure differential
where the joint is stable. The inner, darker areas 5
correspond to pipe joints in which the axis of the
individual pipes joined together  are already not
co-axial. As can be seen from Figures 5a and 5b, the
stable  regions extend over a large range of lobes and
differential pressures. These  results are in
comparison with the response of the prior, art pipe
joint shown in  Figure 5c which is stable in only a
restricted range, in the first quadrant of the  10
graph. The chamfered surface can include a concave
portion along at least a section of its  length to
provide a smoother join and reduce turbulent flow
within the fluid  flowing through the pipe. It will of
course be understood that the invention is not limited
to the specific  15 details described herein, which
are given by way of example only, and that various
modifications and alterations are possible with the
scope of the appended  claims. 
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screw-threaded joint for pipes comprising a first pipe
length or pin (10)  having at one end a male
screw-threaded portion (11) and a second pipe  length
or box (20) having at one end a female portion having
a 5 complementary screw-thread, the portions being
adapted to inter-engage  along the greater part of the
axial length of the threaded portions the screw
threads thereof being inclined in the same direction
and at an acute angle  to the longitudinal axis of the
pipe length, the male thread extending to a  male stop
shoulder (15) adjacent a complementary stop shoulder
on the 10 other portion, the complementary stop
shoulder comprising a recess in the  form of a cone
receiver having a rounded apex (24), characterised in
that a  first conic surface (13,22), substantially
parallel to the axis of the pipe, of  the conic stop
shoulder of the male portion or cone receiver of the
female  portion includes one or more curved portions.
15 2. A joint according to Claim 1, wherein the
surface of the or each curved  portion lies on the
circumference of a circle. 3. A joint according to
Claim 2, wherein the radius of the circle is from 2-
10.5cm. 4. A joint according to Claim 3, wherein the
radius of the circle is from  20 2.2cm to 4ciii. 5. A
joint according to any preceding claim, wberein the
distal end (17) of  the inner surface of the pin is
chanifered, the chamfered edge being at an  angle of
18'-25' to the longitudinal axis of the pin. 6. A
joint according to any preceding claim, wherein the
first conic surface  25 of the stop shoulder includes
a flat portion. 
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11. A joint according to Claim 6, wherein said flat
portion of the first  conic surface subtends an angle
of from 1-15 with the longitudinal axis  of the pipe.
A joint according to Claim 7, wherein the flat portion
subtends an angle of  1.50-40. A joint according to
any preceding claim, wherein a second conic surface
(16) of the stop shoulder subtends an angle of 11 - 20
with the plane  perpendicular to the longitudinal axis
of the pipe. A joint according to Claim 9, wherein the
second conic surface subtends  an angle of 11-13. A
joint according to any preceding claim substantially
as herein described  with reference to the
accompanying drawings. 


