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(57) Abstract: The invention relates to oil and gas well building and can be used in process casing pipes. The inventive sealed
threaded joint for oilfield pipes comprises female and male pipes provided with conical threads and with sealing and thrust surfaces.
The sealing surfaces are brought into contact in a radial direction. The sealing surfaces are embodied on the external surface of three
end section of the male pipe and on the internal conical surface of the female pipe on the section between the conical thread and
- a pipe body, respectively. The thrust surfaces are embodied on the male pipe in the form of a conical end face, the angle of cone
of which is of 5°<[3<25%n the direction of the conical thread axis, and of a mating end conical surface on the female pipe which is
embodied on a section where the first conical surface of said pipe transforms into the body thereof, respectively. The conical thread
profile has a negative angle along the bearing face. The height of the thread profile of the male pipe is less than the height of the
thread profile of the female pipe. The sealing surface of the end section of the male pipe at the beginning and at the end of the conical
radial seal is shaped in the form of a sphere. Said invention makes it possible to increase the reliabilityand tightness of the joint in

bending deformation conditions.

(57) Pedepar: M3o0peredne OTHOCUTCS K 001aCTH CTPOUTEILCTBA HEPTAHBIX M FA30BbIX CKBAKUH U MOKET ObITh UCIIOJL30BAHO
B 00CAAHBIX TPYOaX TEXHOJIOIMYECKOro Ha3HauYeHUs. [ epMeTUYHOE Pe3b00BOE COCIMHEHUE HEPTEOPOMBICIOBLIX TPYO BKIIIOYACT
] OXBaTbIBACMYIO U OXBATbIBAIOIIME TpyObl C KOHMYECKUMM DPe3b0aMH, YIUIOTHUTECIbHLIMU W YIIOPHBIMU IIOBEPXHOCTSIMM.

YIIOTHUTENbHBIE NOBEPXHOCTU KOHTAKTUPYIOT MEXKAY COOOH B pajualbHOM HAIPABJICHUM.
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BHCIITHEW TTIOBEPXHOCTU TOPIIEBOTO YYACTKA OXBATHIBACMOW W HA BHYTPEHHEW KOHWYUCCKOW TIOBEPXHOCTHU OXBATHIBAIOIICH
TpyOBI Ha YYACTKE MEXKAY KOHWMYECKOW pe3bO0ONW W TECIOM TpyOBI. YMOPHBIC TOBEPXHOCTHA BBITIOJIHEHBI COOTBETCTBCHHO Ha
OXBaTLIBACMOI TpyOe B BHIIC KOHWYCCKOM TOPICBOM TOBEPXHOCTH ¢ yriloM KoHyca 5°<P<25° B HanpaBlicHUHW OCH KOHWYCCKOM
pE3b0BI U OTBETHOW TOPICBOM KOHMYECKOW TTOBEPXHOCTH HA OXBATBHIBAIOIICH TPYOE, BBITIOJIHEHHOW Ha y4aCTKE TIEPEeXoaa TICPBOH
KOHUYECKOW TTOBEPXHOCTH 3TOW TPYOBI Kk €€ Tejy. [Ipo(priib KOHUUECKOW pe3b0BI UMEET OTPHULIATEIIBHBIN YT OJT TI0 OTIOPHOW TpaHH.
Bricora nmpoduis pe3b0bl 0XBATHIBAEMONW TPYOBI MEHBIIEC BBICOTHI MPOQPUIIS pPE3b0BI OXBATHIBAIOIICH TPYOBL. Y IIIOTHUTEIILHAS
MTOBEPXHOCTh TOPIIEBOI0 yYaCTKAa OXBATHIBACMOIT TPYyOBI B HAYaAJlC U B KOHIC 30HBI KOHYCHOIO PaJHAIBHOTO VIIJIOTHCHUAS UMECT
chepuueckyro popMy. HM300peTEeHUE TTO3BOJIECT TOBBICUTHh HAIACKHOCTH M TEPMETHUHOCTH COCIWUHCHUS B YCIOBHUSX JCHCTBUSA
WU3TAOHBIX JIc(hOpMaLIHH.
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A Tight Threaded Joint of Qil Field Pipes

The invention pertains to the field of construction of oil and gas wells and can be used for
process casings.

The tight threaded pipe joint is designed for the use in wells characterized by high rate of shatt
crookedness and/or severe operating conditions (high tension or compression loads, excessive inside
and outside pressures, and corrosive environment).

Known is a tight threaded joint of oil field pipes comprising a mail and a female pipe with
tapered threads and tapered sealing and bearing surfaces. The former contact each other and are,
respectively, on the outside surface of the male pipe in the shape of a tapered surface with taper toward
the pipe axis and on the inside surface of the female pipe in the area between taper thread and the pipe
body. The latter mating surfaces are, respectively, on the male pipe in the shape of a tapered end
surface with the taper angle toward the pipe taper thread on the pipe and on mating tapered end
surface on the female pipe in the area where the first tapered surface of the pipe blends into the pipe
body (FR patent 2798716, E16L 15/00, published 03.23.2001).

This technical solution is used as the prototype for the claimed invention.

This threaded joint has insufficient tightness because it has a small taper angle of bearing
tapered surfaces, which does not make it possible to achieve the desired interference at low axial
movements of the male pipe. This lengthens the time between the first contact of sealing surfaces and
achievement of the required interference. In addition, under severe operating conditions (high tension or
compression loads, excessive inside and corrosive environment) there are flexural deformations that

disrupt the contact of taper surfaces, which results in unsealing of the threaded joint.

The invention is aimed at solving the technical problem of reducing the radial interference in the
thread by changing the angle of thread bearing surface, forming design clearances at thread profile
peaks, and providing additional tightness by making the male pipe sealing surface spherical at the start
and end of the zone of tapered radial sealing of the end section when changing the taper angle.

The technical result being achieved is increased reliability and tightness of the joint under
conditions of flexural deformations, increased joint strength, and simplified assembly-disassembly.

This technical result is achieved due to the fact that in a tight threaded joint of oil field pipes that
comprises a male pipe and a female pipe with taper threads and sealing and bearing surfaces the
former surfaces contact each other in radial direction and are, respectively, on the outer surface of the

end section of the male pipe and on the inside taper surface of the female pipe in the area between
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taper thread and the pipe body, while the latter mating surfaces are, respectively, on the male pipe in
the shape of a tapered end surface with the taper angle toward the taper thread axis and on the mating
tapered end surface in the female pipe in the area where the first tapered surface of the pipe blends with
the pipe body. The taper thread profile has a negative angle along the bearing face, and the height of
the male pipe thread profile is lower than the height of the female pipe thread profile, while the sealing
surface of the male pipe end section at the start and end of the tapered radial sealing has the spherical
shape, and the taper angle is 50 < 3 < 25°.

Figure 1 shows the tight threaded joint of ol field pipes.

The joint comprises male pipe 1 and female pipe 2, which are engaged along taper thread 3.

The joint end section has bearing face 4 of male pipe 1 and bearing shoulder 5 of female pipe 2
that have the shape of bearing tapered surfaces. It also includes a radial sealing zone with outside 6
and inside 7 tapered sealing surfaces. In this, outside surface 6 has the spherical form at start 8 and
end 9 of the radial tapered sealing zone.

Face 4 and shoulder 5, as well as sealing surfaces 6 and 7, interface with certain interference
and are elements of the main seal that ensures the joint tightness.

To ensure high joint reliability and tightness, sealing surfaces 6 and 7 are made with high
precision and surface finish.

Making outside surface 6 at start 8 and end 9 of the radial tapered sealing zone spherical
makes it possible for the joint to work in bending, which gives it additional tightness under the conditions
of flexural deformations.

The joint uses taper thread. The thread profile has negative angle o, and the height of the

thread profile of male pipe 1 is lower than the height of the thread profile of female pipe 2 (the clearance
is indicated by the gap C and a thread axis line is shown and indicated). The thread itself does not
provide tightness. Its main function is to carry tensile load, bending and, partially, compression load.

The “metal-to-metal” type sealing that provides tightness is located before the thread of male
pipe 1 on the side of the thread cone generatrix. Design-wise, it is made in the shape of a wedge, with
an obtuse angle between the generatrixes (bearing face 4), that butts up against the mating V-shaped
groove in female pipe 2 (bearing shoulder 5). Due to sealing, the threaded joint acquires properties of a
oil-and-gas-tight joint that can work under combined loads in corrosive environments.

The taper angle of 50 < B < 25° along the wedge face generatrix ensures “abutment” of the

radial seal. This makes it possible to reduce radial interference, which in turn reduces the probability of
damaging sealing surfaces and of appearance of nicks on them. If the above angle is more than 25
degrees, significant deformations of the inside diameter of female pipe 2 start occurring when the joint is
compressed or twisted. When the angle is smaller than 5 degrees, the wedge effect is lost because the
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V-shaped groove of female pipe 2 becomes more rigid in the axial direction. A negative angle of the
thread profile bearing face precludes the possibility of the thread of male pipe 1 disengaging from the
thread of female pipe 2 in the case of significant tension, because radial components of reactions in the
thread tend to press male pipe 1 to female pipe 2. This makes it possible to reduce radial interference in
the thread compared to designs of threads that have a positive bearing face angle, ensures high wear
resistance of the joint during screwing, and improves the joint performance under excessive outside and
inside pressure.

The fact that the height of the male pipe thread is lower than the height of female pipe 2 thread
makes it possible to improve threading the joint together and increase its resistance to wear.

The tight joint of oil field pipes works as follows.

When performing operations of joint screwing and unscrewing, the interaction of male pipe 1
and female pipe 2 is done first by means of thread 3. During screwing, outside sealing surface ©
interacts with sealing surface 7. Due to diametrical deformations of these surfaces, a "metal-to-metal’
sealing component is created. Making outside sealing surface 6 at start 8 and end 9 of its contact zone
with inside surface 7 spherical makes it possible to facilitate the process of joint screwing-unscrewing
and ensures additional tightness of the joint when exposed to flexural deformations. With further
movement of pipes 1 and 2, there is forced contact of male pipe face 4 and female part shoulder 5. As a
result, contact stresses develop on their surfaces. Magnitude of the stresses is within the limits of elastic
deformation. All other conditions being equal, the level of contact stresses is determined by the size of
contact areas of face 4 and shouider 5.

Higher operation reliability of the joint is achieved due to increased face and shoulder mating
areas, which makes it possible to increase screwing torque while keeping contact stresses at the
required level within the limits of elastic deformation. The end of the process of screwing together male

nipe 1 and female pipe 2 is accompanied by interaction of bearing face 4 and bearing shoulder 5.

Tapered surfaces of the bearing face and bearing shoulder are made in such a way that, when under
the axial force occurring when screwing threads together, the force lateral component is directed toward
the joint axis. This precludes lateral deformation as the diameter in the bearing face and bearing
shoulder area increases; it makes the joint less sensitive to overtorqueing when being screwed together,
and increases operation reliability of the joint.

Thus. the invention is commercially practicable because, by using known processes used for
making threaded pipe ends, it can be put into practice based on a new principle of interaction of mating
surfaces that is different from the known designs.

The advantage of the claimed threaded joint compared to the prototype is improved tightness,

increased joint strength, and facilitation of assembly-disassembly.
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Claims

1. Atight threaded joint of oil field pipes comprising a male pipe and a female pipe, the
male pipe having an end section including an external surface which is formed by a taper
thread, an outside sealing surface and a bearing face, the female pipe having an end section
including an internal surface which is formed by a taper thread, an inside sealing surface and a
bearing shoulder, the male pipe taper thread and the female pipe taper thread engaging each
other, wherein an angle a between a load flank of the engaged threads and a line normal to a
thread axis is negative, and the height of a male piper thread profile is lower than the height of a
female pipe thread profile, and wherein the outside sealing surface of the male pipe end section
includes a tapered radial sealing zone having a spherical shaped start and a spherical shaped

end, and a taper angles [ of the bearing face and the bearing shoulder is in a range of between
5° and 25°.
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