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(57) Abregée/Abstract:

Apparatus and method for increasing the torque capacity of threaded connections between tubular members. The apparatus may
Include a first tubular member (110) coupled with a second tubular member (200), and a torque member (300) wherein the torque
member (300) Is torgued against the second tubular member (200) and wherein tapered surfaces (122, 310) are engaged
between the torque member (200) and the first tubular member (110) at a tapered surface interface.
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(57) Abstract: Apparatus and method for increasing the torque capacity of threaded connections between tubular members. The ap -

paratus may include a first tubular member (110) coupled with a second tubular member (200), and a torque member (300) wherein
the torque member (300) 1s torqued against the second tubular member (200) and wherein tapered surtaces (122, 310) are engaged
o between the torque member (200) and the first tubular member (110) at a tapered surface intertace.
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TORQUE ENHANCED THREADED CONNECTION

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] The present application claims priority to U.S. provisional application Serial
No. 61/361,988 filed July 7, 2010, entitled ““Torque Enhanced Threaded Connection”.

BACKGROUND

[0002] The disclosure relates to threaded tubular connections and the like. More particularly,
the disclosure relates to an apparatus and method for joining tubular members using threaded
sections 1n a manner that increases the thread torque capacity.
[0003] In the oil and gas production industry, pipe or other tubular sections may be connected
via threaded connections, such as mating pin and box ends. The threaded connections are often
subjected to large torsion forces during downhole operations like drilling. The torque or yield
strength of the connection 1s dictated by the thread profile, the material properties and the
dimensions of the mating threaded components. However, due to space or other constraints in
a well bore, often times the threaded connection design 1s limited as to the size and thread type
that can be used, thereby limiting the vield strength of the connection. For example, a rotary
shouldered connection between two tubular components may include an internal makeup
shoulder disposed between the end of the pin and an internal shoulder of the box end.
Connections with an internal makeup shoulder may have reduced torque capacity, and may be
susceptible to fatigue crack initiation in the pin threads. Thus, 1t 1s desirable to increase the
yield or torque strength of a threaded connection 1n other ways.
[0004] There remains a need for a threaded connection that advantageously increases the
torque strength of a threaded connection, particularly while also staying within current

downhole design specifications and the geometric constraints of an earthen borehole.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005] For a more detailed description of the preferred embodiments of the present disclosure,
reference will now be made to the accompanying drawings, wherein:
[0006] Figure 1 1s a cross-section of a first tubular member, or a tapered pin bearing mandrel,
of an embodiment of a torque enhanced threaded connection 1n accordance with principles
disclosed herein;
[0007] Figure 2 1s an enlarged view of detail A of Figure 1;
[0008] Figure 3 1s a cross-section of a second tubular member, or a bearing adapter and box
end, of a torque enhanced threaded connection 1n accordance with principles disclosed herein;
[0009] Figure 4 1s a cross-section of a mandrel shim of a torque enhanced threaded connection

1n accordance with principles disclosed herein;
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[0010] Figure 5 1s a cross-section of a torque member, or a tapered ring member, of a torque
enhanced threaded connection in accordance with principles disclosed herein; and
[0011] Figure 6 1s a cross-section of an embodiment of an assembled torque enhanced threaded
connection including the members of Figures 1, 3, 4 and 5.

DETAILED DESCRIPTION
[0012] In the drawings and description that follow, like parts are typically marked throughout
the specification and drawings with the same reference numerals. The drawing figures are not
necessarily to scale. Certain features of the disclosure may be shown exaggerated in scale or in
somewhat schematic form and some details of conventional elements may not be shown 1n the
interest of clarity and conciseness. The present disclosure 1s susceptible to embodiments of
different forms. Specific embodiments are described in detail and are shown 1n the drawings,
with the understanding that the present disclosure is to be considered an exemplification ot the
principles of the disclosure, and 1s not intended to limit the disclosure to that illustrated and
described herein. It 1s to be fully recognized that the different teachings of the embodiments
discussed below may be employed separately or in any suitable combination to produce desired
results.

[0013] Unless otherwise specified, any use of any form of the terms “‘connect”, “engage”,
“couple”, “attach™, or any other term describing an interaction between elements 1S not meant
to limit the interaction to direct interaction between the elements and may also include indirect
interaction between the elements described. In the following discussion and in the claims, the
terms “including” and “comprising” are used in an open-ended fashion, and thus should be

2

interpreted to mean “including, but not limited to ...”. The term “box” refers to an end of a
length of pipe having female threads cut into the inner diameter and the term *“‘pin” refers to an
end of a length of pipe having male threads cut into the outer diameter. In addition, reference
to the terms “left” and “right” are made for purposes of ease of description. The terms “pipe,”

Y 4

“tubular member,” “casing” and the like as used herein shall include tubing and other generally
cylindrical objects. The various characteristics mentioned above, as well as other features and
characteristics described 1in more detail below, will be readily apparent to those skilled 1n the art
upon reading the following detailed description of the embodiments, and by referring to the
accompanying drawings.

[0014] Use of the concepts of the present disclosure 1s not limited to pipe thread connections
and may find utility in other threaded connection applications, both within oilfield technology
and other areas to which the concepts of the current disclosure may be applied.

[0015] 'The torsional capacity of a rotary shouldered connection can be increased by providing

a secondary or additional makeup shoulder, or a secondary or additional torque interface, that
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engages at makeup of the connection. In some embodiments, the secondary makeup shoulder
18 1n addition to the primary makeup shoulder, or primary torque interface, that also engages at
makeup of the connection. However, some threaded connections do not have sufficient outer
material to provide for an additional, external makeup shoulder. The embodiments described
below include a secondary, external makeup shoulder and interface tor such a connection.

[0016] Referring to Figure 1, a first tubular member 110 includes a threaded or pin end 112, a
box end 114, and a tapered intermediate body portion 116. The member 110 may also be
referred to as a tapered pin bearing mandrel. The mandrel 110 includes a central tlow passage
118. In Figure 2, the detail A of Figure 1 shows the pin end 112. The pin end 112 includes a
threaded portion 120, an intermediate external tapered surface 122, and a main external surface
124, The terminal end of the pin 112 includes an engagement surface or shoulder 130. In
certain exemplary embodiments, the external tapered surface 122 includes a taper, as measured
from a longitudinal axis 105 of the first tubular member 110, of seven to eight degrees. In
alternative embodiments, the taper 1s 7.5 degrees. In still further embodiments, the taper 1s
between one and ten degrees, and alternatively can be lower or higher than such a range.

[0017] Referring to Figure 3, a second tubular member 200, which may also be referred to as a
bearing adapter and box end, includes a drive end 202, an intermediate portion 204 with a
central bore 2035, and a box end 206. In other embodiments, the tubular member 200 includes
other kinds of adapters, connectors, subs, or the like. The box end 206 includes a box cavity
208 for receiving a pin end of another tubular member, such as pin member 110, and an
engagement surface or shoulder 230. The box cavity 208 includes a shim receptacle 214 with
an engagement surtace or shoulder 220 and inner surtace threads 210. In some embodiments,
the box cavity 208 does not include the shim receptacle 214, instead having a uniformly flat
end surface.

[0018] Reterring to Figure 4, a mandrel shim 250 1s shown including a first engagement
surface 252, an opposite second engagement surface 254, and a center hole or bore 256. In
some embodiments, the mandrel shim 250 1s not included.

[0019] Referring to Figure 5, a torque member 300 1s shown. The torque member 300 may
also be referred to as a tapered ring member. The tapered ring member 300 1includes an outer
surface 302, an engagement surface or shoulder 304, an end surface 306, and a central bore or
passageway 308. The central bore 308 includes an inner tapered surface 310. In some
embodiments, the taper of the tapered surface 310 matches or corresponds to the taper of the
tapered surface 122. In certain exemplary embodiments, the inner tapered surtace 310 includes
a taper, as measured from a longitudinal axis 303 ot the torque member 300, of seven to eight

degrees. In alternative embodiments, the taper 1s 7.5 degrees. In still further embodiments, the
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taper 1s between one and ten degrees, and alternatively can be lower or higher than such a
range.

[0020] Referring now to Figure 6, assembly of the final torque enhanced threaded connection
or coupling 100 will be described. The tapered ring member 300 1s 1nserted over the pin end
112 of the tapered pin mandrel 110. In some embodiments, the tapered ring member 300
includes a sufficient inner diameter ot the central bore 308 to allow passage over the threads
120 of the pin end 112. In other embodiments, the inner surface of the central bore 308
includes mating threads that engage the threads 120 to allow threaded axial displacement of the
ring 300 over the end 112 toward the tapered surtace 122. Then, the pin end 112 and the box
end 206 are made up by threaded engagement of the threads 120, 210 to form a threaded
interface 125. The pin end 112 and box end 206 are engaged at a first, internal makeup
shoulder and then at a second, external makeup shoulder including the tapered ring member
and the tapered surface interface as will be described more fully below.

[0021] In some embodiments, the first, internal makeup shoulder includes the mandrel shim
250. The internal box shoulder 220 engages surface 252 of the shim 250 to form an interface
221 and the pin end face 130 engages the opposing shim surface 254 to form another interface
131. To allow for variance 1in machining, the shim 250 may be adjusted in axial length to
provide finer control ot the spacing between the pin and box components and ensure that both
shoulder interfaces engage during makeup. Ultimately, the interface 131 provides the internal,
torqued makeup shoulder, or mternal torquing interface. In alternative embodiments, the
mandrel shim 250 1s not included, and the first, internal makeup shoulder i1s a direct intertace
between the pin end tace 130 and the internal box shoulder 220.

[0022] In addition to the first, internal makeup shoulder, the assembled connection 100
includes a second, external makeup shoulder. The outer box shoulder 230 engages the tapered
ring surface 304 during makeup of the pin end 112 and the box end 206 to provide the second,
external makeup shoulder or torquing interface 235. At approximately the same time, the inner
tapered surface 310 1s backed up against and engages the external tapered surface 122 to form
the tapered interface 315. The tapered surface 122 provides an axial backup force to the
tapered surface 310 and the torque member 300, which then provides axial force backup for the
second torque shoulder or interface 235. Consequently, the two coupled tubular members 110,
200 1nclude a direct, internal torque shoulder or interface 131 and a secondary, external torque
shoulder or interface 235 via the axially reinforced torque member 300.

[0023] Thus, the torsional capacity of a rotary shouldered connection 100 can be enhanced or
maximized by providing a secondary, external makeup shoulder 235 engaged between the

coupled tubular members 110, 200 1in addition to the primary, internal makeup shoulder 131
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also coupled between the two tubular members 110, 200. In the case of a connection with an
internal makeup shoulder, there may not be sufficient material to provide for an additional,
external makeup shoulder. The ring member 300 provides a secondary, external makeup
shoulder 235 for such a connection, while also providing a tapered backup interface 315 with
the underlying tubular member 110 that 1s connected with the second tubular member 200. In
some embodiments, the torque interfaces 131, 235 engage substantially simultaneously with
one another during makeup of the connection 100. In certain embodiments, the adjustable
length shim 250 can be used to ensure simultaneous engagement of both the internal and
external torque intertaces 131, 235 during makeup.

[0024] Thus, 1n some embodiments, the torque member 1s moveable onto and off of the first
tubular member, and provides an adjustable external shoulder for engagement with the external
shoulder or face of the second tubular member. The torque member also provides a tapered
surface 1nterface between the torque member and the first tubular member for axial force
backup to torquing action of the connection. In this manner, the external box end shoulder 1s
torqued against the torque member that includes the additional axial backup force provided by
the tapered surface interface.

[0025] In some embodiments, an apparatus for increasing the torque capacity of a tubular
connection includes a first tubular member comprising a first end and an outer tapered surface,
a torque member having an inner tapered surface, the torque member to be moveably coupled
on the first end, a second tubular member comprising a second end to be coupled to the first
end, and wherein the torque member includes a first untorqued position, and a second torqued
position against the second tubular member end and wherein the tapered surfaces are engaged.
In some embodiments, the first tubular member includes an end face to engage an internal
shoulder of the second tubular member at a first torquing interface, and the torque member
engages the second tubular member end at a second torquing intertace. In some embodiments,
the torque member engages at an external shoulder of the second tubular member end 1n the
second torqued position. In some embodiments, the first tubular member includes a pin end
having a section of threads, wherein the second tubular member includes a box end having a
section of threads to receive the pin end threads, and wherein the inner tapered surface of the
torque member engages the outer tapered surface of the first tubular member 1in an axially
spaced position from the engaged threads of the first and second tubular members.

[0026] In some embodiments, the apparatus includes an internal makeup shoulder engaged
between the first and second tubular member ends, and an external makeup shoulder engaged

between the torque member and the second tubular member end. In some embodiments, the
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tapered surfaces are engaged between the torque member and the first tubular member to
support the engaged external makeup shoulder.

[0027] In some embodiments, an apparatus for increasing the torque capacity of a tubular
connection includes a first tubular member coupled to a second tubular member and having a
first torquing interface therebetween, and a moveable torque member coupled to the first
tubular member and the second tubular member and providing a second torquing interface
between the first tubular member and the second tubular member comprising a tapered
intertace between the torque member and the first tubular member. In some embodiments, the
first torquing interface comprises an end face of the first tubular member and an internal
shoulder of the second tubular member. In some embodiments, the second torquing interface
comprises an end face of the torque member and an external shoulder of the second tubular
member. In some embodiments, the tapered interface axially supports the second torquing
interface. In some embodiments, the first torquing interface comprises an internal makeup
shoulder between the first and second tubular members, and the second torquing interface
comprises an external makeup shoulder between the torque member and the first tubular
member. In some embodiments, the torque member 1s captured between the second tubular
member and the tapered interface with the first tubular member.

[0028] In some embodiments, a method for increasing the torque capacity of a tubular
connection 1ncludes connecting a torque member to an end of a first tubular member,
connecting an end of a second tubular member to the end of the first tubular member, torquing
the first tubular member against the second tubular member, and engaging an inner tapered
surface of the torque member with an outer tapered surtace of the first tubular member. The
method may 1nclude torquing the second tubular member against the torque member to engage
the tapered surfaces. The method may include capturing the torque member between the
second tubular member and the first tubular member at the engaged tapered surfaces. The
method may include providing a first, internal torquing interface between the first and second
tubular members, and providing a second, external torquing interface between the first and
second tubular members via the torque member. The method may include axially supporting
the second, external torquing interface with the engaged tapered surfaces.

[0029] In some embodiments, an apparatus for increasing the torque capacity of a threaded
tubular connection includes a first tubular member 1ncluding a pin end having a section of
threads, a second tubular member including a box end having a section of threads to receive the
pin end threads, and a torque member including an inner tapered surface to engage an external
tapered surtace of the first tubular member axially spaced from the engaged threads of the first

and second tubular members.
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[0030] In other embodiments, the connection between the tubular members 1ncludes

connection means other than threads.

[0031] While the disclosure 1s susceptible to various modifications and alternative forms,
specific embodiments thereof are shown by way of example 1n the drawings and description. It
should be understood, however, that the drawings and detailed description thereto are not
intended to limit the disclosure to the particular form disclosed, but on the contrary, the
intention 1s to cover all modifications, equivalents and alternatives falling within the spirit and

scope of the present disclosure.
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CLAIMS

What 1s claimed 1s:
1. An apparatus for increasing the torque capacity of a tubular connection comprising;:
a first tubular member comprising a first end and an outer tapered surface;
a torque member having an inner tapered surface, the torque member to be
moveably coupled on the first end;
a second tubular member comprising a second end to be coupled to the first end;
and
wherein the torque member includes a first untorqued position, and a second
torqued position against the second tubular member end and wherein the
tapered surfaces are engaged.
2. The apparatus of claim 1 wherein the first tubular member includes an end face to
engage an internal shoulder of the second tubular member at a first torquing interface, and the
torque member engages the second tubular member end at a second torquing interface.
3. The apparatus of claim 1 wherein the torque member engages at an external shoulder of
the second tubular member end 1n the second torqued position.
-+, The apparatus of claim 1 wherein the first tubular member includes a pin end having a
section of threads, wherein the second tubular member includes a box end having a section of
threads to receive the pin end threads, and wherein the inner tapered surface of the torque
member engages the outer tapered surface of the first tubular member 1n an axially spaced
position from the engaged threads of the first and second tubular members.
J. The apparatus of claim 1 further comprising an internal makeup shoulder engaged
between the first and second tubular member ends, and an external makeup shoulder engaged
between the torque member and the second tubular member end.
0. The apparatus of claim 5 wherein the tapered surfaces are engaged between the torque
member and the first tubular member to support the engaged external makeup shoulder.
7. An apparatus for increasing the torque capacity of a tubular connection comprising:
a first tubular member coupled to a second tubular member and having a first
torquing interface therebetween; and
a moveable torque member coupled to the first tubular member and the second
tubular member and providing a second torquing interface between the
first tubular member and the second tubular member comprising a
tapered 1nterface between the torque member and the first tubular

member.
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3. The apparatus of claim 7 wherein the first torquing interface comprises an end face of
the first tubular member and an internal shoulder ot the second tubular member.
9. The apparatus of claim 8 wherein the second torquing interface comprises an end face
of the torque member and an external shoulder of the second tubular member.
10. The apparatus of claim 9 wherein the tapered intertace axially supports the second
torquing interface.
11. The apparatus of claim 7 wherein the first torquing interface comprises an internal
makeup shoulder between the first and second tubular members, and the second torquing
interface comprises an external makeup shoulder between the torque member and the first
tubular member.
12. The apparatus of claim 7 wherein the torque member 1s captured between the second
tubular member and the tapered intertace with the first tubular member.
13. A method for increasing the torque capacity of a tubular connection comprising:
connecting a torque member to an end of a first tubular member;
connecting an end of a second tubular member to the end of the first tubular
member;
torquing the first tubular member against the second tubular member; and
engaging an inner tapered surface of the torque member with an outer tapered
surface of the first tubular member.
14. The method of claim 13 further comprising torquung the second tubular member against
the torque member to engage the tapered surtaces.
15. The method of claam 13 further comprising capturing the torque member between the
second tubular member and the first tubular member at the engaged tapered surfaces.
16. The method of claim 13 further comprising providing a first, internal torquing interface
between the first and second tubular members, and providing a second, external torquing
interface between the first and second tubular members via the torque member.
17. The method of claim 16 further comprising axially supporting the second, external

torquing intertace with the engaged tapered surfaces.
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