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(57) Abréegée/Abstract:

A threaded union highly resistant to overtorque and compression that includes a threaded member In its internal surface -- called
female -- that Jjoins a threaded member In its external surface -- called male --. The union between the male extreme and the female
IS produced through the threaded surface. VWWhen the members are fully assembled, one axially oriented surface in the free extreme
of one of the members -- called nose -- presses against a corresponding surface In the other member -- called shoulder of torque.
This shoulder iIs comprised of two surfaces, a first one coincidentally oriented to the corresponding nose of the first member, and a
second one truncated and conical in shape with an angle B and with the axis of the pipe located between the first surface and the
Internal cylindrical surface of the female member. This geometry increases the resistance of same to overtorque action, without

having to increment the net contact surface between the annular surface axially directed of the nose and the corresponding surface
of the shoulder of the second member.
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ABSTRACT
A threaded union highly resistant to overtorque and compression that includes a
t'hreaded member in its internal surface -- called female -- that joins a threaded member
in its external surface -- called male --. The union between the male extreme and the
female is produced through the threaded surface. When the members are fully
assembled, one axially oriented surface in the free extreme of one of the members --

called nose -- presses against a corresponding surface in the other member -- called
shoulder of torque. This shoulder is comprised of two surfaces, a first one
coincidentally oriented to the corresponding nose of the first member, and a second
one truncated and conical in shape with an angle B and with the axis of the pipe located
between the first surface and the internal cylindrical surface of the female member.

This geometry increases the resistance of same to overtorque action, without having to

increment the net contact surface between the annular surface axially directed of the

nose and the corresponding surface of the shoulder of the second member.
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1

THREADED UNION WITH HIGH RESISTANCE
TO OVERTORQUE AND COMPRESSION

The present invention relates to a threaded union highly resistant to overtorque
and compression that is used with unions that connect tubular members, particularly
but not exclusively, this union is used with pipes that transport liquids or pressurized
gases such as steam, gas 6r petroleum, and is used with exploration columns or in the
oroduction of gas, or petroleum, or usea with pipe lines that conduct liquids or gases.

Among the main types of connections used today for the above-mentioned
purposes includes one female member having one internal circumferential surface
provided with a thread and a male member having one external circumferential surface
also provided with a thread that corresponds to the female thread, and where the male
member is received into the female member through the screwing process. The free
edge of one of the members (generally the male) called nose has an annular surface
axially oriented, which is pressed against a corresponding surface of the other member
(shoulder of torque). In these types of connections there may or may not exist another
surface directed radially in the free extreme of one of the members that functions as a
seal when pressing itself against a corresponding surface directed radially to the other
member. The annular surfaces axially directed remain compressed as a result of the
assembly of the connection. The maximum torque that the connection is able to absorb

is limited by the dimensions and design of the free extreme of the first member and of

10 the shoulder of torque zone. Present time connections have similarities between the
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dimensions of the axially oriented surface of the free extreme of the male member and

the corresponding surface of the female member, as well as between the area of

resistance of the nose and the area of resistance of the shoulder. However, when

torque is increased to present-time connections during assembly or subsequently
during any operation with the assembled column, the combination of tensions produced
in the shoulder of torque favor the development of stress that shears the material and
provokes rupture of the shoulder, thus creating a weak point or critical zone in the
connection because of torsional stress. To improve the performance of the connection
with this type of stress, it is a common practice to increase the thickness of the nose
and the thickness of the shoulder of torque in a similar manner, thus increasing the
overtorque bearing power. However, this also increases the susceptibility of the seal to
generate seizing, due greater rigidity of the nose and consequent increase of contact
pressures. In addition, increasing the thickness of the nose requires adjustment of the
free extreme of the pipe before threading. This affects the properties of the material
and complicates the manufacturing process.

The primary object of the present invention is to provide an improved pipe
connection that eliminates or reduces the disadvantages of the present state of the art
mentioned above, such as premature failure of the shoulder of torque, while at the

same time, increasing the connection’s capability to carry torsional stress.
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It is also the purpose of the present invention to provide pipe connections
where the contact pressure of the sealing surfaces is maintained limited, thus
reducing the risk of seizing being generated.

Another purpose of the invention is to provide a union able to maintain

5 stable the shape of the flow line of the fluid that circulates internally without
causing substantial changes.

According to the present invention, there is provided a threaded union for

pipes, that is highly resistant to overtorque and compression, comprising:

a female member having an internal circumferential surface and an internal

10 thread, and

a male member having an external circumferential surface corresponding
to the internal circumferential surface of the female member and to be received
into the female member, the male member having an external thread for
assembly with the internal thread of the female member;

15 one of the male and female members having a generally radially oriented
annular end surface, and the other of the male and female members having a
generally radially oriented annular end surface, the respective end surfaces
having inner and outer diameters and complement and contact each other in a
final assembly position to transmit forces of torque and applied compression to

20 the connection;
the generally radially oriented annular end surface of the female member

being intersected at its inner diameter by a frusto-conical surface that forms angle
B with the axis of the threaded union, the frusto-co'nical surface, In turn, being
intersected by a cylindrical surface parallel to the axis of the threaded union, and
25 the annular, frusto-conical, and cylindrical surfaces of the female member being

part of a shoulder of torque, and having a combination of angles of inclination and

dimensions to accomplish the following:

1.1 < < 14
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where Th is the thickness of a shoulder measured between the outer diameter of
the generally radially oriented annual end surface of the female member and the
point of intersection of the frusto-conical surface with the cylindrical surface
parallel to the axis of the threaded union, and where Tn is the thickness of the
generally radially oriented annular end surface on the male member measured
between the outer diameter of the generally radially oriented annular end
surface on the male member and the intersection of that surface and the inner

diameter thereof.

Other objectives, preferred embodiments, possible variants and/or
resulting advantages of the present invention are briefly summarized
hereinbelow.

Indeed, to accomplish the aforementioned objectives, and as
aforementioned, the pipe connection of the present invention comprises a
female member having a circumferential internal surface provided with a thread,
and a male member having an external circumferential surface also provided
with a thread that corresponds to that of the female member. The male member
being received into the female member through the screwing process, and
whereby the members are coupled. One annular surface generally radially
oriented located on the free extreme of one of the members, called nose, makes
firm contact with an opposite annular surface generally radially oriented toward
the other member and named shoulder of torque. The annular surface radially
oriented of the first member is intersected in its minor diameter by the interior
surface of the pipe. Alternatively, it intersects an internal cylindrical surface
parallel to the axis of the pipe. Alternatively, it intersects a trunco-conical in
shape surface which, at the same time, intersects the internal surface of the

pipe, while the annular surface radially oriented of the second

3a
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member intersects on its minor diameter with a trunco-conical shape surface radially
oriented forming angle B which is between §° and 25° with the axis of the pipe. This
surface, at the same time, intersects with an internal cylindrical surface paralliel to the
axis of the pipe. Alternatively it forms an angle of less than 5° with the same.

The shoulder of torque configuration, according to the present invention, allows
greater overtorque capability of the union, by increasing the section of resistance of the
shoulder torque in the plane where the main shear tensions, responsible for the failure
i.n the mechanism in the conventional unions, are generated. Thus, substantially
improving the resistance of this weak zone in the commonly used joints. This
improvement in resistance is obtained without increasing the thickness of the nose, and
without incréasing susceptibility to seizing when the nose has a sealant surface of
metal to metal contact.

According to a configuration, the first member corresponds to the male member,
with a surface generally radially oriented forming angle A with the perpendicular plane to
the axis of the pipe in the male member making contact under pressure with a

corresponding surface generally radially oriented and forming angle A with the

20  perpendicular to the axis of the pipe in the female member.

The invention will be better understood with the attached drawings, in which:
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Figure 1 is a view of an axial section of a connecting configuration according to

the present invention;

Figures 2 and 3 are enlarged views of the axial sections of part of the connection
indicated in Figure 1;

Figure 4 shows parts shown in Figures 2 and 3 when the connection is

assembled; and

Figure 5 shows an axial view section of another possible configuration of the
present invention.

Figure 1 shows one connection comprising male member 1 and a female
member 2. In this configuration the female member is provided in part with coupling 3
which is also provided with a second female member 2a for connecting with a second
male member 1a. Each one of male members 1 and 1a is provided at the extreme with
a pipe section 4, 4a that, as shown, can be integrally attached to the pipe section or can

be manufactured separately and welded or fixed in another way.

As is shown in the figure, each male member 1, 1a has an external peripheral
surface frustum-conical in shape 5, 5a provided with a thread. Each female member 2,
2a has one corresponding internal peripheral surface frustum-conical in shape 6, 6a
also provided with a thread to receive and couple with the corresponding male member.

The members can be threaded conventionally. The threads of the peripheral surfaces
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end near the free extremes 7, /a of the male members and the corresponding internal

ends of surfaces 6, 6a of the female member and, when the members are fully coupled

a surface generally directed radially to the free extreme of each male member 7, 7a
(nose) is directed Into a sealing butt with a corresponding surface opposed and

generally directed radially over shoulder 8 of the female member (shoulder torque), as
described in more detail in Figures 2 and 3, showing only free extreme 7 of male
member 1 and the corresponding portion of shoulder 8 and the internal adjoining
surface of female member 2.

As Is shown In Figure 2, free extreme 7 of male member 1 (called nose) is
provided with a first external annular surface 9, axially directed, and a second annular
surface 10 radially directed forming angle A with the perpendicular plane to the axis of
the pipé. Surface 9 may or may not contain a surface or annular region destined to
produce the sealing of the connection when it is in contact with the corresponding
surface of the female member. Second surface 10 may end in 11, the latter having a
pre-defined diameter in the internal surface of the male member. Alternatively, [it may
end] in a third internal cylindrical surface 12, or, alternatively, [it may end] in a frustum-
conical shape surface 13 indicated with a dotted line. This surface 13 ends in the
internal surface of the male member. Surfaces 9 and 10 are interconnected through

annular surface 14 which has a curvature radius of R1. As a characteristic of this male
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member called nose, is the definition Tn or thickness of nose which is the distance
between the virtual intersection of surfaces 9 and 10 with point 11 termination of
surface 10, measured over a perpen‘dicular plane to the axis of the pipe.

As is shown in Figure 3, female member 2 is provided with surfaces 15 and 16
which correspond to surfaces 9 and 10 of the male member, interconnected through
annular surface 17 that has a curvature radius of R2, which radius, for assembly
reasons should be greater than R1. Surface 16 joins in 18 with trunco-conical-cone
surface 19, forming angle B with the axis of the pipe with a value of between 5° and
25°. Surface 19 is joined at the same time at point 20 with internal cylindrical surface
21. Alternatively, surface 21 may form an angle of less than 5° with the axis of the

pipe. The section of the female member comprised by surfaces 16, 19, and 21

constitute the "shoulder of torque" that must support the compressive loads resulting
from torque action during assembly or operation. Th or "shoulder thickness" is defined
as the distance between the virtual intersection of surfaces 15 and 16 and point 20
where surfaces 19 and 21 are intersected. Where surfaces 16 and 19, meet,'point 18,
a bevel edge or a radius of agreement could alternatively be included.

As a condition of the present invention, the following relation couid be

established between the thickness of nose, Tn, and the thickness of the shoulder, Th:
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1.1 <Th <14
In

For an angle value of surface 19 established by the present invention of:

5° < B < 256°

Figure 4 shows in detail the free extreme of the male member described in

Figure 2 when it finds itself in the final position of assembly with the female member
10

described in Figure 3. Corresponding surfaces 10 and 16 are in firm contact under

compression loads. Surfaces 9 and 15 may or may not be in contact, depending on

whether the connection has any type of metal to metal seal. When the pressure

between surfaces 10 and 16 is increased due to greater stress because of increased
torque action or due to compressive loads in the union, the region defined by surfaces
16, 19 and 21, called shoulder of torque, will absorb the generated tensions with
greater capacity than that absorbed by conventional unions.

Additionally, surfaces 12, 19, and 21 provide a soft transition to the flow of liquid

20 : : :
or gas in the interior of the pipe.
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While the present invention has been described in the context of a connection in
which the female member is provided by a coupling, it is equally applicable to a
connection of bell and spigot, as shown in Figure 5, where male and female members
22 and 23 are integrally conformed with the extremes of pin sections 4, 4a, with a
surface generally radially oriénted as the one described in Figure 2 in free border 24 of
the male member making contact with a surface generally radially oriented and that

corresponds to the anterior one, as the one described in Figure 3, provided in shoulder

of torque 25 with female member 23.
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WHAT IS CLAIMED IS:

1. A threaded union for pipes, that is highly resistant to overtorque and
compression, comprising:

a female member having an internal circumferential surface and an internal
thread, and

a male member having an external circumferential surface corresponding
to the internal circumferential surface of the female member and to be received
Into the female member, the male member having an external thread for
assembly with the internal thread of the female member;

one of the male and female members having a generally radially oriented
annular end surface, and the other of the male and female members having a
generally radially oriented annular end surface, the respective end surfaces
having inner and outer diameters and complement and contact each other in a
final assembly position to transmit forces of torque and applied compression to
the connection;

the generally radially oriented annular end surface of the female member
being intersected at its inner diameter by a frusto-conical surface that forms angle
B with the axis of the threaded union, the frusto-conical surface, in turn, being
intersected by a cylindrical surface parallel to the axis of the threaded union, and
the annular, frusto-conical, and cylindrical surfaces of the female member being
part of a shoulder of torque, and having a combination of angles of inclination and

dimensions to accomplish the following:

1.1< Th £ 14
Tn
5° < B £ 25°

where Th is the thickness of a shoulder measured between the outer diameter of
the generally radially oriented annual end surface of the female member and the

point of intersection of the frusto-conical surface with the cylindrical surface

10



10

15

CA 02316142 2006-11-17

parallel to the axis of the threaded union, and where Tn is the thickness of the
generally radially oriented annular end surface on the male member measured

between the outer diameter of the generally radially oriented annular end surface
on the male member and the intersection of that surface and the inner diameter

thereof.

2. A threaded union according to claim 1, wherein the end of the male
member has the surface or combination of surfaces axially oriented on its exterior

for making firm contact with the surface or system of corresponding surfaces in

the female member, for providing a seal in the connection.

3. A threaded union according to claim 1, wherein the female member
Is provided with two opposed female couplings and the male member is provided

in one end of the female member.
4. A threaded union according to claim 1, wherein the female member

Is integrally formed on one end of a pipe and the male member is integrally

formed on the other end of the pipe.

11
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