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/THREADED JO NT FOR TUBES The present invention relates to joints tres’ eopy b
“tassenblies of tubes to be joined by means of threadings, and concerns tubes
-used in industry and, in particular, assenblies or threaded junctions used
in stringlines for tubing or for lines of tubular production accessories or
for a casing for the operation or prospecting or exploitation of oil or gas
well's, as webl as threaded AFTERIBADEBSIQINT EORTUBES used for any purpose
where it nmay be necessary to assenbl e pipelines or tubular accessorikes such
as, for exanple, in geothermal or steam plants. The threaded assenbly

accor di ng The phsentrinesntion felates BRJdiits bt asseniblies of tibes fo bORiRASSMALsYT Met al
tubes used for _the casing of oil or gas, wells, as explalned below. The
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use. Certaln se assenpl'i'es 1 nvo the use of tubes equipped with
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one can create between the nale threading and the fenmal e threading.
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Numerous types: of assemblies are known for petroleum or gas carrying tubes that
yield isatisfactory results frc;m the viewpoint of mechanical characteristics and
tightness, even under tough conditions of use. Certain of these assenblies involve the
use of tubes equipped with male frustoconical threadings at both ends, which are
assembled by means of couplings having two corresponding female frustoconical
threadings. This fnanner of assembly offers the advantage of rendering the two
components of the assembly rigid, due to the existence of the positive interference that

one can create between the male threading and the female threading.

However, the external diameter of these couplings is greater than that of the
corresponding tubes and, when these assemblies are used with casing tubes, requires
the drilling of bore holes with increased diameter. In the case of very deep wells, with
a depth exceeding 4,000 meters, the initial diameter of the well first casing strings and
consequently the diameter of the well in the vicinity of the surface may be twice as
large using these couplings as it could be using slim couplings having an external

diameter only slightly larger than the corresponding tubes of the casing strings. -



sconsequently the dianmeter of the well in the vicinity of the surface may be
“twice as large using these couplings as it could be using slimcouplings
having an external dianeter only slightly larger than the correspondi ng
tubes of the casing strings. -2- To prevent this difficulty, one nmay use
assenblies wthout a coupling or a sleeve. In this case, the tubul ar
el ements each have one-nal e threaded end and-one fenal e t hreaded end,
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change of di [ i 1245 ' Nar Js:- U. S
patent No. 4,6 4,%%?‘%%%2 ag&gﬁéeggfggg&aesgxgmég vgl‘(ijb%%” S|ér%glet%\/ct)ﬁghg§d
cylindrical tdoressphadingetot therfemblathregding isf expended; hrdewlipsegdidineter b tlse efkhi s

makes it possible taq.place a cengral. ring-.shaped .abutyent. between,these
two secti ons.cof‘r?F%ongB%t Eﬂsﬁlfe Hﬁ%e&“?atdmﬁo'é gﬁeg‘fcgat oﬁé{ﬁ iy doae é‘ﬁfqr%l?,ri gomhave
ti ghteni ng ofsuffitfent Rate2idi itdhe tidknessF theltebed aorensute e gE¥dtheliio @nd e elmhicdP

on-screwing. In the case of threads with negative |oad flanks, the abutnent
strength of the assembly that joins the tubes. ,

It is furthermore possible to reinforce the strength of the male-female assembly by

using threadings in two successive sections instead of only a single one, with a change

of dimensions when passing from one section to the other. Thus, U.S. patent No.

i .~ 4,624,488 describes a threaded assembly comprising two cylindrical threaded sections
having different threading diameters. This makes it possible to place a central ring-

shaped abutment between these two sections. This abutment makes it possible to

achieve sufficient tightening of the threadings while at the same time avoiding

- excessive on-screwing. In the case of threads with negative load flanks, the abutment

makes it possible to tighten these threads on their negative flanks and this reduces risks

of extraction due to the action of traction stresses that may or may not be combined

with strong pressures.

U.S. Patent No. 4,570,982 describes a similar assembly comprising two threaded
sections whose threading is cylindrical or frustoconical. The load flanks of the threads
there have a negative inclination, and the abutment between the threaded sections has
a generatrix that is inclined in the opposite direction. A sealing surface is provided on
each element adjacent to the central abutment so as to ensure metal-to-metal tight

. contact due to the combined action of the abutment and the negative load flanks.

In the case of the two patents heretofore described, the thickness of each of the two

‘components in the central zone, on the side of the abutment where its diameter is



makes it possible to tighten these threads on their negative flanks and
.this reduces risks of extraction due to the action of traction stresses
that may or may not be combined with strong pressures. U S. Patent No.

4,570,982 describes a simlar assenbly conprising two threaded sections
whose threading is cylindrical or frustoconical. The |oad flanks of the
threads there have a negative inclination, and the abutnent between the
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93/ 18329 describes a threaded assenbly for tubes, having

Patent AppliCatidn PCTWO 93/ 18329 describes a threaded assembly for tubes, having

a tight connection made by use of a stabilized central shoulder. This assembly

comprises two frustoconical threadings that are shifted with respect to each other, one

of which presents vanishing threads at least at its end near the central shoulder. As

i : shown in Figures 5 (A, B, C) or 10 (A, B, C), each component of the éentral shoulder
! is folded in the shape of an annular hook, the two hooks being suitable for penetrating

each other. According to the description, this interpenetration makes it possible to

create several tight metal/metal seals in series, which then retain very good tightness.

The use of vanishing threads facilitates the assembly by reducing the risk of jamming

male and female threads and it also makes it possible to increase the useful section of

each of the two components of the assembly in the vicinity of the central zone.

Although the particular and complex structure of the central shoulder described in this
PCT patent application may be designed to play a double role as abutment and seal
joint, experience shows that it is difficult for such a component to perform these two
functions in a satisfactory fashion. As a matter of fact, an abutment must preferably
have high strength if one wishes to stop the advancé of the male element into the
interior of the female element at a certain point so as to prevent excessive on-
screwing. One can achieve this result relatively easily when the central abutment is in
a zone where the two components of the assembly have a large cross-section and are
made so that they.are tightly connected together. On the other hand, to get good

sealability, it is necessary to have an elastic tightening of the surfaces in contact ,



a tight connection made by use of a stabilized central shoul der. This
assenbly conprises .two frustoconical threadings that are shifted with
rrespect to each other, one of which presents vanishing threads at | east at
its end near the central shoulder. As shown in Figures 5 (A, B, C or 10
(A, B, ©, each conponent of the central shoulder is folded in the shape of
an annul ar hook, the two hooks being swtabl e for penetrating each other.
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application.

Considering these problems, the present inventors looked into the possibility of
making a thin threaded assembly for tubes, in pérticular, for petroleum carrying tubes
and other tubes used most often for drilling at great depths, with a simple and effective
structure. The present inventors first tried o make a central abutment structure as
strong as possible in resisting deformation in order to permit setting the depth of
advance of the male element into the female element with great precision. In the
vicinity of the central assembly zone, the present inventors tried to obtain a critical
thickness for each of the two male and female elements that would be as great as
possible, while resorting to assemblies whose outside diameter is close to or a little

greater than that of a mid-portion of the tube body on which the assembly is cut.

The possibility of making metal/metal seals that would also be effective against internal
and external over-pressures and that, in particular, would be capable of protecting the
threadings of the assembly over their entire length against the penetration of fluids
coming from inside or outside was also examined. The present inventors furthermore
researched the possibility of giving these metal to metal seals the desired elasticity so

that they may retain their tightness in spite of the elastic deformations resulting from



6Iastic defo

rmation. In this case, the junction rapidly loses its

sealibility qualities in the course of successive screwi ng and unscrew ng

eper ati ons.

This sealibility lLoss is essentially due to the fact that

surfaces are damaged by galling. The aforenmenti oned PCT Patent Application
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The threaded joint, intended to connect two tubes according to the'invention, consists
of a male element and a female eleiment' placed at the ends of the tubes to be joined.
The male element is equipped with an external threading and the female element is
equipped with an internal threading corresponding to the threading of the male
element. Each of these threadings consists of two radially shifted frustoconical
sections, with the two sections of each element being sepérated by a ring-shaped

abutment surface. Each section is equipped with vanishing threads at each of its ends.

The threadings are advantageously made up of threads whose load flank has a negative

slope.

The height of the vanishing threads in each threading end zone is limited by the

convergence of an external or internal frustoconical surface, situated along the.
prolongation of a mid-portion of the threading and an interior or exterior cylindrical

surface parallel to the axis of the tube.

The height of the ring-shaped abutment surface is essentially equal to the radial

spacing of two cylindrical surfaces that limit the heights of the vanishing threads
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comng frominside or outside was al so exam ned. The present inventors
furthernore researched the possibility of giving these netal to netal seals
the desired elasticity so that they may retain their tightness in spite of
the elastic deformations resulting from -5- traction or axial
conpression that may or may not be conbined with internal or external
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abutment surface, there is- posmoned a seal surface. The two sealing surfaces situated

on the same side of the central abutment being dimensioned, positioned, and designed
to correspond to each other and to constitute a nng-shaped fluid txght metal/metal

contact zone on the assembled joint.

In this way, the two sealing surfaces which, on each side of the joint, constitute a ring-
shaped tightness zone against the, respectively, internal and external pressure of the
fluid circulating in the tubes or outside the tubes, are tightened elastically against each
other when the male element is made to abut against the female element at the ring-

shaped central abutment.

These sealing surfaces mé,y be constituted by all surfaces which create, during the
assembly of the joint, an elastic deformation that ensures metal/metal contact, all of the

sealing surfaces not having necessarily the same shape.

These seal surfaces are advantageously formed as frustoconical surfaces. The angles
of these frustoconical surfaces may advantageously be between .8° and 12°, the angle
being measured with respect to the common longitudinal axis of the joint. These
values are by no means restrictive. The values of the angles corresponding to one pair
of bearings are not necessarily the same as the values corresponding to the other pair.

Generally speaking, these bearings are individually designed to obtain on the installed

joint a tightness that results from a deformation that remains within the elastic domain.



The threadi ngs are advantageously made up of threads whose |oad flank has a
negative slope. The height of the vanishing threads in each threading end
zone is limted by the convergence of an external or internal frustoconical
surface, situated along the prolongation of a md-portion of the threading
and an interior or exterior cylindrical _.surface parallel to the axis of the
tube. The hei ght of the ring-shaped abutrent surface is essentially equal
to the radial spacing of two cylindrical surfaces that limt the heights of
the vani shi g ddié@rdSlater onStheafiffac@NactbR @@b&a@@whr@éﬁa@memﬁadw{mce- At
the end of the screw ng operation, engagenent of the abutnment surfaces of
the nmal e and@cgasting o Hhednvantian permieanettp ebteingholh with aghameter ¢losedofor galys of
the male thr ' , . | oad
{1'anke. wi t noiiasgea ib dhaeniabe it Iac ercchBR el ERRL LpERRRRAIAKR, 00
enhances t hexcelldnteightmesesi on of the male and fenal e el enents to each other.
The abutting abutnment surfaces forma shoul der-like central abutnment. The
term abut nrent -or abutnent surface or shoulder will be used hereinafter as
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threading sections of the male comporient by machining the roots of the threads at the

start of the large-diameter zone of each of these sections with a constant slope and,

hence, a diameter that decreases from the point of departure and up to the end of the
mid-portion of the section. One machines the crests of the corresponding male threads

to have a constant diameter, and thus to have a height that increases from the point of ;
de;;arture of the threading up to the start of the mid-portion and then, up to the end of

the section with the constant thread height, extending parallel to the slope of the r!oots

of the threads. '

Starting from the small-diameter end of the mid portion, one machines the roots of the
male threads with constant diameter, whereas the crests of the male threads continue
to be machined at constant slope up to the intersection of the frustoconical surface and

the cylindrical surface.

For the female element, machining is done in such a way that the male and female
threadings will penetrate each other in the vanishing zones of the threads, even though
the residual height of the latter is very small. To achieve this, one does the opposite of
what has just been described for the male element. For each of the two sections of the
female threading, starting with the beginning of the large-diameter zone, one machines
the roots-of the threads with a constant diameter up to the beginning of the mid-
portion and then at a constant slope, including the final zone with vanishing threads.

The crests of the threads are machined at constant slope in the zone of increasing



contact zone on the assenbled joint. In this way, the two sealing surfaces
whi ch, on each side of the joint, constitute a ring- shaped tightness zone
agai nst the, respectively, internal and external pressure of the fluid
circulating in the tubes or outside the tubes, are tightened elastically
agai nst each ot her when the male elenent 's made to abut against the femal e
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an el asti c defanishimgithieadsnat ensures mnet aI/_rret al contact, all of the sealing
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vani shi ng t hrsgéibm that is closest to the end of the corresponding tube. One can see that the radial

distance between the two diameters thus defined corresponds to the maximum height
that can be given to the ring-shaped abutment zone between the two threaded sections.
The use of vanishing threads, as described, makes it possible, for a certain abutment
height, to give the critical thickness of each element a value that will be.as great as
possible. The number of vanishing threads at each end of each threading section -
depends on the height of the threads at the mid-portions and the pitch. In practice,
each of these terminal zones comprises most often 3 to 4 threads; but this value is not

in any way restrictive.

The mechanical strength of the two elements of the joint. with respect to each other
depends to a good deal on the profile of the threading. One advantageously uses
threadings whose load flank ensures metal/metal contact on the joint in the screwed
condition with a negative inclination, that is to say, where the load flank of the thread
has a generatrix that is inclined toward the outside of the thread. The negative angle is
most often between 3° and 20° with respect to a plane perpendicular to the axis of the
element, and it is preferably between 5° and 15°. As indicated earlier, this inclination
makes it possible, by tightening the male and female elements after they have been
made to abut, to tighten the threaded zones against each other and thus to prevent the

risks of disjointing at the threads.



for which the very small initial height of each thread increases fromthe
start of the threading in an essentially linear fashion until it attains
the height which is that of the threads in the md-portion of the

threading. This result is obtained for the two threadi ng sections of the
mal e conponent by machining the roots of ;the threads at the start of the

| ar ge- di amet 0 f _these se gl ns_W.th a const ant ..sl oge,and,
hence, a di aﬁé écrg& la{h°§@§$% %tglgrrﬁf r‘@}?ﬁﬁ ‘g%o??ﬁ d?}?maré%aﬁ?st ﬁ&léncélﬂﬁ pﬂ"-f’o t he
end of the niithansiohs ofthefmdldendRafalecslementtcandaidihrRadings) @at &gl £z606 siope
correspondi n%HgBI e threads.to have a constant_djaneter, and thus to have a
hei ght t hat TesPselstorg HFAgHE Plane iextending PRIBendiculae to theraxis afthecempanenb t o
the start of ythg .h4: in 0 ti ith

t he const ant tcﬁr ea ql'ﬁgél)%it ?lﬂigglaﬂgéf?%gn%tlh?‘g}apgl}tr}?oapﬁé&i’%ggso@%t%e h\(gnots of
t he t hreads. plgtar tThig irfdlioatidnhis crientdd- uli theadirectionntbwafd tiecinside qfothtimale one
machi nes the ,roots .the.male threads with,constant dianeter, whereas the
crests of thEeHERte ?ﬁ?%é’b‘é‘@b% Fﬂlﬂf@g‘f 68 B tf@ﬁ etf®atVe SREPRLS Iogptgeup to
t he i nt er secissemibl9fagiing cathisthecianheadntislpaftace and the cylindrical surface.
For the female el enent, machining is done in such a way that the male and

femal e threadings will penetrate each other in the vanishing zones of the
threads, evedqy | A\ g{n{u t @y r To
achi eve thi S? %%%%%g%%ﬁ%%glptle 0 V\h“’aa%d %‘ggnt}elﬁagt&lglééeﬁmég%ms cf or the

mal e el enentto #straight phanefextdnding\perpeaditulants thd axis) at fre angle thahisegretitergthan

starting with the beginning.of .t | ar ge- di ter zone, one_sachines the
oot 5 of 1 neoh Bk e aEle B B e Tant ePTnBieRr Bt Frans e REGRL FORIIHE or ¢ ho
m d- portion and then at a constant slope, including the final zone wth

vani shing threads. The crests of the threads are machined at constant slope
in the zone B9 fpeilifate;dhe)gtabbing of the male threads in the female threads, one may

advantageously equip the stabbing flanks with a chamfer close to the thread crest.

s

This chamfer, which has an angle greater than that of the stabbing ﬂank, has a slope
that is increased with respect to the zone of that, same flank that is clgser to the root of
the thread. |

The heig_ht of the threads in the mid-portion is, for example, about 6 to 12 % of the
thickness of the tube. The slope of each of the two threading sections is for example,

about 1/16 to 1/ 16 with respect to the axis ; none of these values is restrictive.

If one gives the central abutment a height that is not excessive, then it is possible to
make a joint whose critical thickness in the male and female components in the vicinity
of the abutment is sufficient, particularly thanks to the two frustoconical threading

sections with vanishing threads, to provide excellent mechanical characteristics.

The height of the central abutment is for example, about 10 to 35% of the thickness of
the tube. '

As noted earlier, one cannot achieve good metal/metal tightness in the vicinity of the
shoulder due to the great rigidity of the components in this zone. On the contrary, it is

possible, by putting the seal surfaces on the joint as explained earlier, to achieve



-8- height and in the nmid-portion, then with a constant dianeter in the

final zone w

th the vanishing threads. One can see that, in the assenb

thus obtained, the critical ‘thickness zone in the md- portion of the
el enent corresponds to the dianeter of the intersection of the

frust oconi cal

envel ope surface of the roots of the male threads with t

cylindrical envelppe surface of the crestd0-of the male threads of the
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strength of the two elenents of the joint with respect to eac

depends to a

rawms gswentiglly unghangedt i | e of the threading. One advant ageo

uses threadings whose load flank ensures netal/metal contact on the jo
in the screwed condition with a negative inclination, that is to say,
the | oad fl anRnepreférably lgiveadhese seal surfaces such a profile that the tightness metal-metal

contact will take place in a narrow but well-defined ring-shaped zone.

The extension of the seal surfaces along the axjs of the joint is determined so that the
relative movements of one of the elements of the assembly with respect to the other
one resulting from the traction or compression efforts exerted on the ends, or resulting
from the external or internal over-pressures, do not modify the tightness performance
of these external and internal seals, even if there are measurable displacements

between the two béarings of each of the ring-shaped tight metal/metal contact zones.

Due to these ring-shaped metal/metal seal zones, one can prevent the penetration and
the contact with threadings of pressurized fluids coming from the inside or outside.

One can thus prevent any and all risk of corrosion of threadings or of abutment zones,

as well as any risk of disjointing due to the effect of pressure.

To improve the quality of the tightness surfaces and, in particular, their resistance to
galling , one can in the known fashion administer a surface treatment to the male and
female elements of the assembly, for exafnple by phosphatation with zinc or with
manganese, or by depositing copper or any other metal, or by the application of a solid
lubricating layer such as, for example, a layer of molybdenum bisulfide or any other

treatment most often accompanied with suitable lubrication.
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has a generatrix that is inclined toward the outside of the thread. The
negative angle is nost often between [err] and [err] with respect to a

pl ane perpendicular to the axis of the elenent, and it is preferably
between [err] and [err]. As indicated earlier, this inclination nmakes it
possi ble, by tightening the male and femal e el enents after they have been
made to abut, to tighten the threaded zofés agai nst each other and thus to
prevent the risks of disjointing at the threads. -9- The central .,
shoul der abutFandertaith@ss, SiRJ &AL provige @@ﬁlﬁléﬂbrﬂﬁg t‘?%zltrﬁsi %ﬁgiétfﬂg e G5 for

di mensions of the male and femal e el enents and the threadings, carhave a
zero sl ope wiPRMPlEs srade urohelsstompy mhigh enrchassesindiha gmpedistenvicioity of the t he

axis of the . | pelination tween [err] and
about [err] wi %E%r?gg%delgttﬁ ?‘fga‘;sﬁ}c ﬁjglerski?e \rﬁgl‘élngﬁ'taIl ﬁ’f‘%ﬁ% SRS YR r'ilél'{si RfﬁlePts
oriented in tthe tightness swfaccowhict dninere intesaltiest)fconhetion lagaifdt & Nitack By S:

I nclination contrib t(%f ta tiﬁght ni, n tfﬁqﬂtv&co%n?nts of the assenbly
agai nst each CfIPEY®HHG FRIVES FPRLINe fusie. Depending, o heplacemant ofhis riageonen| v

i nclined towasafl alsbenkure @hé Séontrid it : ' pl ane
ext endi ng per pendi cul ar togf he axﬁﬁgygﬂhﬁgﬁﬁlﬁgﬁﬁh@g?@gf&e};éicﬁéﬁﬁ or
equal to the cahgveidgny tusbulensgaons inrthe lidstieansed, for exanpl e, between [err]
and [err]. To facilitate the stabbing of the nmale threads in the fenmale

t hreads, one may advantageously equip the stabbing flanks with a chanfer

cl ose to the Babh afe tobesssembledds equipped fat ondéndhwittos male elédiin€ aft fatsedthdrhan

that of the stabbing.flank, has a slope that is increased with respect to
the zone of’ teﬁ‘gf’mi‘zf%ﬁmf‘@ Yhat is clgser to the root of the thread.

‘A more-complete appreciation of the invention and many of the attendant advantages -
. thereof will be readily obtained as the same becomes better understood by reference to
the following detailed description when considered in connection with the

accompanying drawings, wherein:

Figure 1 is a longitudinal half-section view of the male and female elements of the ji}int
according to the invention, half cut away, along their X1-X1 axis and not assembled.
The male and female threadings are represented only by the profiles of the envelope

surfaces of the crests and roots of the male and female threads;

Figure 2 is a cross-section view of the joint according to the invention with the male

and female elements assembled;

Figure 3 is a partial cut-away view along axis X1-X1 of the profile of a male

frustoconical threading section of the joint according to the invention; and

Figure 4 is a partial cut-away view of the end zone of the male element of the joint
according to the invention, showing the profile of the seal surfaces situated at the end

of the male element.



The height of the threads in the md-portion is, for exanple, about 6 to 12
% of the thickness of the tube. The sl ope of each of the two threading

sections is for exanple, about 1/16 to 1/10 with respect to the axis;

none

of these values is restrictive. If one gives the central abutnment a hei ght

that is not excessive, then it is possible to make a joint whose critical

the mal e alnd femal e conponermtys in the vicinity of the abutnment
@
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and positions such that, during the screw ng the joint,
hin-wall elenment will be elastically deforned in the

t'i[‘ﬂé]?om%cm?itcﬁl threading sections 4, 5 of the male element, and 6, 7 of the
female element, have at each of their ends a zone of vanishing threads in which the
heights of the threads diminishes to a zero value. The decrease in the height of the
threads may be accomplished either by machining the crests of the threads to a
constant diameter with respect to the axis of the male or female element, as can be
seen in zones 8 and 9 of the male threading sections 4 and 5 as well as in zones 10 and
11 of the female threading sections 6 and 7, or by machining constant diameter thread
roots with respect to the axis, as in zones 12 and 13 of male threading sections 4 and 5

as well as in zones 14 and 15 of female threading sections 6 and 7. One can thus see

- that, by assembling‘the' two male and female elements, their threads engage completely

in the corresponding housings, both in the mid-portions of the threadings and in the

end zones with the vanishing threads.

As shown in Figﬁre 2, in these end zones, the crests and roots of the vanishing threads
are limited toward the outside or toward the inside by the convergence of an external
frustoconical surface 16, 17 or an internal frustoconical surface 18, 19, each of which
prolongs the surface of the mid-portion of the threading, and an internal cylindrical
surface 20, 21 or an external cylindrical surface 22, 23. One can see that the
difference between the diameters of these cylindrical surfaces 21 and 22 corresponds
to the radial height "D" of the ring-shaped abutment or shoulder 24-in the central zone
of assembly 3. This ring-shaped abutment or shoulder 24 is made up by having the

two surfaces 24-1, 24-2 of male element 1 and female element 2 (Figure 1) abut

t he



‘contact zone with a slight variation of its dianeter, while the dianeter of
the thick wall renains essentially unchanged. One preferably gives these
Seal surfaces such a profile that the tightness netal-nmetal contact wll
take place in a narrow but well-defined ring-shaped zone. The extension of
the seal surfaces along the axis of the joint is determ ned so that the

rel ati ve novenents of one of the el enenfjs of the assenbly with respect to

the other ongaihgsdabh bftdr.f AOIbASitiACixk@APleAhe FREMLEIERI @D 2ELPBd Ber&f t d on
the ends, or resulting fromthe external or internal over-pressures, do not

nodi fy the tl0gmd3é¥sofzhe thickngsscaf thftubfiese external and internal seals, even
I f there are neasurabl e di spl.acenents between the two bearings of each of
the ring-shaped tight netal/netal contact zones. Due to these ring-shaped
met al / net al IsBab beanes], thansbutiaent Pdedoes hott geefopmragy tightness cxndalingdusdidvhact

wi th threadipgs of pressyrized fluids com from.the inside or outside.
One can thuﬁ%r@%"ﬁ?’l"a '%éiﬁﬂe"éISPff?‘iegqé‘bf2.4E£%er§§’eGﬂ‘°g]Pr f%%%%lh%k o theyf

abut ment  Z0RGEmMbLRS O tandVediMly'ihdiine His Snsiafipiivith Sesded b e i 21 5G0Hy Of
pressure. To inprove the qualify of the tightness surfaces and, in -
particul ar, an@aagle of ebout 98rte d0F,ghiggendratgx being ogignted toward thenioside Ardsimnem

adm ni ster fof : e ts of the
assenbly, f%‘r‘élebgatﬁ%ﬁ%a{)g%p o{;%ﬁgﬁﬁgﬁgnﬁ%?ﬁa@%%%e&ﬁk&{%ﬁﬂogztﬁé ,leror by
deposi ting diypgesr peintany ot her netal, or by the application of a solid.

| ubricating |layer such as, for exanple, a layer of nolybdenum bisulfide or
any ot her ‘treatnent nost often acconpanied with suitable |ubrication.

For certai NTys9Sad ks OR TP Mm@l itHRadO SIRSEIN @ighrs BYHa0E 8pen&@ftl with 39 Of a
ring, for exanple, nmade up of elastoner, which one houses iIn-the I mediate
vi ci ni ty of negative inclination A of about -3 to -20°, and preferably -10° & 5°, with respect to a

line extending perpendicularly to axis X1-X1 of the element. Upon screwing, the

cooperation between these threads with negative load flank and abutment 24 makes it

possible to tighten male element 1 and female element 2 against each other. This

practically eliminates the risks of disjofnting or separation at the threads.

The shoulder (or abutment) sﬁrface 24-1 on the male and 24-2 on the female,
perpendicular to the X1-X1 axis, increase, for a given radial difference D, the
mechanical strength of the joint, and consequently makes it also possible to give the
critical thicknesses E1 on male and E2 on the female, a value as large as possible. The
absence of metal/metal tightness surfaces in the central zone -- surfaces whose
effectiveness is, as already explained, not satisfactory due to the rigidity of this zone
makes it possible to move the two frustoconical threading sections 4, 5 and 6, 7 closer
to each other, and thus to improve the joining action between the two male and female

elements.

To facilitate the insertion or stabbing of the male threads in the female housings, one
advantageously gives the stabbing flanks, such as 31, a slope whose generatrix has a
positive inclination that is greater in absolute value than that of the negative 'inclination
of the load flank angle, the value of the inclination being abouf + 8°to + 30°. In the
case of this example, one thus giV'es the load flanks a negative inclination of -10° and

the stabbing flanks an inclination of about +25° . One may possibly further facilitate



edge of the distal end of the male element in a suitable groove. One can
thus protect the tightness surfaces which ensure netal/netal connection
agai nst any attack by a corrosive fluid comng fromthe inside. Dependi ng
on the placenent of this ring, one can also ensure the geonetric continuity
of the internal dianeter (flush joint) and one can avoid any turbul ence
zone in the fluid stream Each tube to bétassenbl ed is equi pped at one end

with a nmal e &tabbisgtbiamaking chamfershiar thenuppsr tends ofethm%al@mnﬂmks Aherehse
conpl ete appt n f t ages
.thereof wll E(gdur%fél d?p ?18{J %Eﬂ}‘gﬁnglégggsedt ea%ggrr{aga_ e%:%rrev&sl&b ?ééc?%i \égg by
reference topaheoﬂhlelsmhbmgﬂzlaitmluelde)deﬁhtbithmbases oﬂhl&nstahbmgﬁlmked |n '
connection with the acconpanyi ng drawi ngs, wherein: Figure 1 is a

| ongi tudi nal hal f-section view of the male and fenal e el ements of the joint

accor di ng tOAsfkﬁowm&F%u%u hakl 4¢ Hio ﬂmaylgmaﬁ\aauotxﬁawseaqlsumceams2@% not
assenbl ed. The nale and fenmal e threadings are represented only bK @
and

profiles of men&qd\ﬁénhm@tmalﬁa@egeml endeofthe saint, beyand therends pf thed

femal e threa g 1Sk S | t t rding to
Lhe i mvent + oRotios L TS, bRebIE AR "E6 S X %WasiéfeenEﬁ hB o RFERLAY
partial cut - sudcey bﬁwheainah@ndimﬁalé(élemntoha\hﬂrgathp idedireld énclihationsdl & to come
frustoconi cal threading section of, the joint accordi 3’8! to,t 1e |tnvent i on;

and Figure 4 %"%“tﬁ‘é‘r fac L?Ehe&\/v?%fi‘iﬂn Bsing; aocompagied asfip, defgpmation o nent

of the joi nt.oARRGEBEvd tid Afy-SHA @&M NThi§ BRYAd dkfSrRftien & ihlcBmpfestibe freal
surfaces situated at the end of the mal e el enent .

the distal end of the male element and in expansion for the distal end of the female

element.

Figure 4 shows the distal end of male element 1, fully screwed to the bottom in female
element 2, in 4 half-section along axis X1-X1. It clearly shows the interference that is
provided between tightness surfaces 27-1 and 27-2, which are shown for clarity of the
explanation with overlap, the last vanishing threads appearing at 32. In fact, the elastic
deformation by way of compression of the distal end 33 of male element 1 allows its
tightness surface 27-1 to elastically press against the corresponding surface 27-2 of the
thick portion of female element 2, while the elastic deformation takes place almost

exclusively on distal end 33.

The ring-shaped tight metal/metal contact zone thus made on the inside of the
assembly protects the threadings against the penetration of fluids contained inside the
tubes. To prevent risks of corrosion of the tightness surfaces themselves, one may, if
necessary, put an elastomer ring 29, filling the space between distal end 33 of male
élement 1 and the internal end 35 of the female element. This deformable ring will
advantageously be dimensioned to fill the volume between end 33 of male element 1
and the internal end 35 of the female element and will ensure the continuity of passage
from the inside diameter 36 of tube 38 having the female element to the inside

diameter 37 of the male element.



*12- Figure 1 is a longitudinal half-section view of the two elenents, nale
element 1 and female elenent 2, situated at the end of two tubes 38, 39,
onl'y whose ends are shown, thereby fornming joint 3, shown schematically in
Figure 2, between the two tubes 38, 39. These tubes have the sane inside
and outside dianeters, but for clarity of figure 1, the fenmale elenment 2 is

voluntarily r&Br esent ed frs{Pll fted avvaéyf romits axis X1-X1l. Each mal e and

femal e el ement MHSCUGHAES Pibe serg! metal/metakseal aufsee 28.veade 'lelﬁwmcﬁhﬁg}lﬁsemlli ogs
4, 5, for mal g il ' ey el enent 2,
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frustoconi cal ; . four frustocqnical, threadi ng segtions 4, 5 of the male
el ement, and %),";Egﬁ%? ?ﬁ ‘Hbeﬁ%lﬁ?ﬁ? ge(%@’fe :t‘?f“ﬁ%ﬁ?éu’g‘l‘ceé hoore it Fontast @gaigstz one
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respect to th ' f : B C e, seen. i n_.zones
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mal e and fenakgeﬁlgement,s their threads engage conpletely in the

cor r espondi nd R§SHCuRBky i Fase of iragtion. o5 spmprsssionstiectse t hr eadi ngs and in
the end zones with the vanishing threads. As shown in Figure 2, -in these
end zones, the crests and roots of the vanishing threads are limted toward
t he outsi de dt istimpartantith motethatdbe byly stwfaceptovabutjagaimst edchaithes atesringpshaped
[ [ [ 18, 19,
fe;gﬁt 8? O%f?ﬁbﬁ%én %Erf%c%s 221-71, % A"y nr<])t c%ge_n &l)esfc{is"tjéclte(r)lg %glo%anl!ales éﬁ%ﬁn‘é‘ﬁtel abut,
' during the screwing of the joint, against the internal end 35 of female element 2. The

same is true of distal end 34 of female element 2 with an opposing surface at the end

of.male element 1.

Dépending on the dimensions of the tubes on which the integral joint according to the
invention is to be made, one could, if necessary, make the outside diameter of the end
of female element 2 so as to have additional thickness at the level of threading section
7 and end 34. This can be done by expanding, over at least one portion of the end, the
outside diameter 40 of this female element 2 prior to the manufacture of the elements
of the joint. Thus, Figure 1 shows a female element 2 that has retained the original
diameter 41 of the tube over a portion of the length. This diameter 41 is joined to the
expanded diameter 40 of end by an essentially frustoconical connection shape 42

between regions labelled 43 and 44.

Likewise, one may proceed in a similar fashion in the case of the inside diameter 45 of
tube 39 in which male element 1 is made. In this case, as shown in Figure 1, one ’
reduces the inside diameter 46 over at least a portion of the end. Here, this diameter is
reduced at the level of threading section 4 and at end 33. The connection is made, as

before, in the form of a truncated cone at 47 between regions labelled 48 and 49. In



“prolongs the surface of the mid-portion of the threading, and an internal
cylindrical surface 20, 21 or an external cylindrical surface 22, 23. One
.can see that the difference between the dianeters of these cylindrical
surfaces 21 and 22 corresponds to the radial height "D' of the ring-shaped
abut ment or shoulder 24- in the central zone of assenbly 3. This

ri ng- shaped abut ment or shoul der 24 is-lfmde up by having the two surfaces
24-1, 24-2 this Weal enelgetsegreatdr stresgthewithout dheeimpornvenieqdsi afirsingly caumling or - 13-
agai nst ea%ﬂmgéher. As a non-liniting exanple the radial height D >> can be
bet ween 10 "and 35% of the thickness of the tube. It is to be noted that
abut ment 24 does not performany tightness or sealing function. The
generatrix of abutnent surface 24- iis perpendicul ar to_axis Xl1-X1 of

1, 24-2
the assembl}he espansiem ofQuisidgdametene il sleertct ard the Tivstianeabibet to
the axis Xinstde M¥melir 8PtheSnd @AY ROalkPsifihFiddd £ generatr’ x bei ng

oriented toward the 1nside and I nner end o el ement when goi ng
fromits larger dianeter point to its snaller dianmeter point. The | oad

fl anks of e .mal e.threads,..such,as 30. (F,qure. 3 have a.generatfix with a
negat ve. i I HGE IO GeSitt B 18 Fygrkcat e oy B PoBige FEERRbing ',
respect to very igi€at epnbetadicalg speighe ik Ctal thiel ¥xtiemelX icomPdctXdtnttureef ehisnent .
Upon screw ng, .the cooperation between these threads with negative | oad

flank and AStemblntin e Geatealszane, Wish sxepllentitighiness dus tonthe plapement iof ringnd
female ele 12; ' MSvi | £ S‘ﬁ-&g ri sks
of disjoi n?? %edélrgﬂ ggfggh?g;[e?%‘%&g?&?ﬁgest %‘p@g{}gé ﬁ%tgﬁ%g%‘ﬁﬁgﬁ égr a l&%‘%gnt)
surface 24iHe snal surfacenl Asdndicétdd Rarlier, appropriate burface treatments, well known in

the art, make it possible to considerably imiprove the galling resistance of the tightness

surfaces and their aptitude to undergo numerous screwing-unscrewing operations

without losing their tightness.

Obviously, numerous modifications and variations of the present invention are possible . f
in light of the above teachings. It is therefore to be understood that the invention may

be practiced otherwise than as specifically described herein.



Perpendi cular to the X1-X1 axis, increase, for a given #Hd%al—dﬁ+efeﬁee—a

the mechanical strength of the joint, and consequently
possible to give the critical thi cknesses EL on mal e and m@ [NM HT’ iuL
a value as large as possible. The absence of netal/netal

in the central zone -- surfaces whose effectiveness is, as already

expl ai ned, not satisfactory due to the rj,gidity of this zone -- nakes it
possi ble to nove the two frustoconi calcﬂlim%di ng sections 4, 5 and 6, 7
closer to each other, and thus to inprove the joining action between the
two mal e and female el ements. To facilitate the insertion or stabbing of

the mal e thr I hou5|n s, one advant ageously gives the
st abbi ng fIa hg%g%fggﬁgqqm = bse generatrix has a positive

inclination t h@t mak mmerhaMgal@mhm ethreading toraprisidpattwef rhdliﬂlyn%iﬁddve
i nclination {({_L the | oad fl ank angl e, the val ue of .the inglination being

iabo gt f I+ [ er r frustgcanigab sections o thigq ingg, hayingfl oadflanks ity ResabYReangif, salgitves t he
k
oa anks gr?&sga{ﬁay Fec‘tx@i?é bf’%}d Serll tﬁr@idu%ﬁ %%&é@ﬁrﬁé@@)h Rkt i g@ﬁépeﬁn

i nclination may possSi her facilitat
st abbi ng by almitinent sirbucé,esaid malet denemdamngradypposxtemndtwﬂbnhﬂgedﬂm

t hereby prod sl o t hat i ncre y, abput 15.

ospect o« HEtaty Sl fape shtesed EBRan Al wRaRo el stsHhbh gt B, e
bases of theegtmblithr@dinghatig vzﬁﬁs}ﬁ{gqm%adsl‘at bppesite ends théreafidndt, two fluid
tight netal to netal seal surfaces 27, 28 are arranged at the internal and

external ends ‘bf e‘tnﬂ'é elsment hawipgnmterpal Wreadingr COMBrsing 3e9e d2diglivt |SBH$§¢ I n

Sur faces on TREdicl EXoRECt M E BRI R Wi« pee B RE R o <o

as to cone frustocomcal sections of said internal threadmg being separated by a second ring-
shaped abutment surface, said female element having at opposite axial ends thereof
internal surfaces forming tightness surfaces, each of said two frustoconical séctions of
said internal threading having vanishing threads at opposite ends thereof|
wherein said male and female elements are mutually configured such that said male and
female elements may be united by threading saxd external and internal threadings until

said first and second abutment surfaces abut one another wherein:

" a) crests and roots of each of said vanishing threads are radially limited by a
convergence of a frustoconical surface of one of said male and female elements and a

cylindrical surface of the other of said male and female elements,
b) the abiitting'ﬁrst and second abutting surfaces fori a central abutment; and

c) the tightness surfaces of said male and female elements mate in pairs to form two

fluid tight seal surfaces having ring shaped contact zones.

2. The threaded joint of claim 1 wherein the cylindrical surfaces include two radially
shifted cylindrical surfaces meeting at the first ring-shaped abutment surface and
separating said external threading, and two radially shifted cylindrical surfaces meeting

at the second ring-shaped abutment surface and separating said internal threading.



ITnto contact with each other, said contact being acconpani ed by an elastic
def ormati on of the respective thin ring-shaped wall. THig; i 1um
deformation is in conpression for the distal end of the Mgnam‘ IIIIL!\HHIlln
expansion for the distal end of the fermale elenent. Figure 4dcshowskt *

distal end of male elenment 1, fully screwed to the bottomin femal e el enent

2, in a half-section along axis X1-X1. I-i8clearly shows the interference
that is provided between tightness surfaces 27-1 and 27-2, which are.shown

for clarity qf Lhe. explanatian wi th.,overlap., th S ni.shi.ng ,t hr eads
appearing at %éfheﬁhregg%cfj,ou{t r?gc!?lr%étwlgxebrﬁ ggq%att?)gﬁk %h%algﬁﬁto%srsgg%q%on of
the distal eabutdg@nOdurfiBess fichigaNivith rébbdd 6 thetasislof ¢etjiag Said indiastndbgle t O

el astically press against the corresponding surface 27-2 of the thick
portion of f&paebeeeR@Arand 70%hi e the el astic deformation takes place

al nost exclusively on distal end 33. The ring-shaped tight netal/netal
contact zone thus made on the inside of the assenbly protects the

t hr eadi ngs agaiThstthiterdedjeine bf elaimoh whéreinl asadiel kheight af nack saidsabutment sutfadgses. To

prevent risks .of corrosi fothe.tightpess surfaces thensel ves, one may,
i f necessar y!S 5t¥e Oea}“gggfﬁﬁ aﬁ%esgg?&;?ﬁs{ ng the space between distal
end 33 of nale elenment 1 and the internal end 35 of the fenmale el enent.
This defornmable ring w advant ageousl| éhbe di nensioned to fil]l the volune

|l

bet ween end 33 The thrsrdeddeinhefplaim Iawherein the height ahihe thrgadsdn the mdeportiopiise

el enent and 'tueeggw?g%pgthg?m]&{&ggﬁh&fubgassage fromthe inside dianeter
e fenmale e

36 of tube 38 havl ng enent to the inside dianeter 37 of the
mal e el ement. -15-

6. The threaded joint of claim 1 wherein the negative angle of the load flanks of each
- said threading has a value between 3° and 20°.

7. The threaded joint of claim 1 wherein stabbing flanks of each said threading have a
positive angle between 8° and 30°. i

8. The threaded joint of claim 7 wherein the stabbing flanks have a chamfer having a
positive inclination between 15° and 35° with respect to an adjacent part of stabbing
flanks .

9. The threaded joint of claim 1 wherein said frustoconical sections of said male and
female elements and said tightness surfaces are sloped such that a thickness of said
male and female elements decreases toward distal ends thereof, wherein each of said
seal surfaces comprises one of said tightness surfaces on a thin distal end of the
respective one of the male-and female elements mating with another of said tightness
éurfaces on a thick end of the respective one of the male and female elements such that
the thin distal end is elastically deformed when said male and female elements are
united by threadiﬁg said external and internal threading until said first and second

abutment surfaces abut. one another.

10. The threaded joint of claim 1 wherein said tightness surfaces are frustoconical.



«The structure of the external netal/netal seal surface 2§ nade between the
thin-wall distal end 34 of fenale elenent 2 and the thick

element 1, is simlar to the one that has just been descrumm‘lmﬂﬂlmfmm{m
‘bearing 27. At the tine of tightening the joint there is intwerference s
bet ween the tightness surfaces that cone into contact agai nst each ot her,
acconpani ed by el astic expansion of the in female wall. The doubl e
protection of,the,threading.th obt in'a.'tur out 1o .be particularly
effective at b-eﬁé‘%m’fﬁa %&ﬁ?" icléskd%‘f‘ g -‘B%eas@?’éesf FBg Jiots "’t?‘?r“.ggﬂ‘i‘%@s.
The el asti ci tgleménttsheh thut nheltighitadss g oc@ipiei®l Haed BerRden e @il &RISE Kid )
el ement 34 allows themto keep up with any relative novenent of the end

zones of one HaE&IMAt and 3 temak end fspid demalg efement when saip amals and fmale i n
case of tractdiofeds atURREE DY iREadRlel GlileSterral arddSinteRPH@Ringh tqthe
only surfaces t oeabut aga?ngt egg{% ot here grae rlnr?g-sLa%g&ga{@SP%ecﬁ?}sggﬂ aces
24-1, 24-2. |sscons Pntmentoudacts sbufloneaebtl®8 of mal e el ement 1 abut, during
the screwing of the joint, against the internal end 35 of female el enment 2.
The sanme is true of distal end 34 of female elenent 2 with an opposing .
surface at t hi. €Tk thieaded joist| ofiolaih 1lwheDeiperediopg ofthd frestodomnivabikengding id he

t ubes on whigh . the inte [oLnt accordin the invention is to be made,
one coul d, iﬁ’eﬁ‘@%eé’sjs/géﬁgféﬁb"th’ﬁﬁsf’wttgflﬁéxgiogﬁ’&“é ®of the end of fenale
element 2 so as to have additional thickness at the |evel of threading

section 7 and end 34. This can be done by expanding, over at |east one
portion of tHS ek, thresded jniny efeclgimn havhereintheoemeply dementas formled rmana tabepr i or

to th f t LAl thd | i
forml e o et e dméef HsEe an b Guliit Blomeled Wl hifihdidy FA0HR, 2
over a porti dhe distat érel ofehe femalelélersentli aneter 41 is joined to the expanded

di aneter 40 of end by an essentially frustoconical connection shape 42
bet ween regions | abell ed 43 and 44. Likew se, one may proceed in a simlar

fashi on in the. cagehehddd]eint dlElM ivhdrEih e mdle efbment is formed on a tube whose
' inside diameter is smaller than an inside diameter of the mid-portion toward the distal

end of the male element.!



stube 39 in which male elenent 1 is made. In this case, as shown in Figure
1, one reduces the inside dianmeter:46 over at |least a portion of the end.
Here, this dianmeter is reduced at the |level of threading section 4 and at
end 33. The connection is nmade, as before, in the formof a truncated cone
at 47 between regions |labelled 48 and 49. In ~ -16- this way, one gets
greater strength without the inconveniencg of using a coupling or sleeve.
The expansi on of outside di aneter of éﬁg#&ég&ée el enent 2 and the reduction
of the inside dianeter of the male el re al so shown in Figure 2.
The i ntegral 10|nt according to the invention, thus built, mekes it

possible to ¢ ine v at mechani cal rengt h due.to e extrenely
conpact str uc%tﬁ"é“ t st tgﬁi/rggggglstg%pymﬁpw mele ei“@}?(‘?iﬁ“‘f&ﬁ@“ §neny evithy ﬁt
tightness, dUﬁlahﬁtér%sg|t@%'ir%mhle1b€s' Bhch STROQEM OIS t%tsﬁif{emﬁttﬁﬂocgﬁeélam
. zones, errpl oyi ng tighteni nlg 5y elastic deformation of the seal surfaces .
&

As i ndi cat ed daﬂadeérsecavprp‘r i 6t @ with vanishingr theeade At e (g lendsn danvirtne tafe :
art, mke it PORRIRIEed Q%gﬁgrlsgoq}%?%g%@pm{.&ms 48e19°d T 1PEAPbGR.AT ¢ he

ti ght ness surftace 0 un go ndnero
SCrew ng- unscewmfidceg 20p21,a22, @35 W ¢entralt abhtmmnng4 tcheperatbs gm-nmhe megéﬂw;ﬂnnkl y,

numer ous nodi f,i cations, ari atj.on t he pr ent. A\ are si bl e
T O o Bl 1oL bl Sl B 0 AL oS t he
i nvention nay rifg sRApRE th&eWmShNEshh&S zbﬁb@,npxﬁﬁergﬁﬁ@ﬂief peﬁéﬂréﬂbnd@fsﬁlhﬂ bﬁ’t@ t'ﬂ@r ern.
threaded zones from the ends. The threaded joint may be used with tubes for very
deep wells for which the reduction of the diameter of the assemblies makes it possible

to lower costs, and other tubes for which a problem of the same type may arise.

Figure : 2

THIS SHEET HAS BEEN
REPLACED




117- CLAIMS 1. A threaded joint for tubes, conprising: - a nale el enent
havi ng external threading conprising two radi.ally shifted frustoconical
sections of threadings having load flanks with a negative angle, said two
frustoconi cal sections of said external threading being separated by a
~first ring-shaped abutnment surface, said nmale el enment having at opposite
axi al: ends thereof external surfaces formng tightness surfaces, each of
sai d,two frustoconical sections of said e al threadi ng having vani.shing
t hreads at opposite ends _thereof:7and - 7f | e el ement having internal
t hreadi ng conprising twg radijal l yfshifted frustoconi cal sections of
t hr eadi ngs haV|ng | oad ffl ankg wi a negativ- angle, said two frustoconi cal
sections of satd internal tp readi ng bei ng_sepdrated by a ond ring-
shaped abut nentsw+face{ <aid fprale elénent having et gglte axi.al ends—
t hereof i nternal surfacgs formjing tightness surfacesnweac of said two
frustoconi cal sections pf said|[interffal threadi ng -having \Jani shing threadEj1

at opposite em ereof, whergin said nal e and fenal e el gnents are
mut ual Iy confi gured h that gaid nmale and fe¢nmal e el enenfs nay be unitehL-
by threading.gaid exterjnal andfinternal threajings until g¢aid first and

second abut ment~\gurfacgs abut pRe anot her, fwherein: @) crgsts and roots of
each of sai d vani Sking jt hreadd| ar e adlall‘ ted-dy a ronvergence of a
frustoconi cal surface m\gﬂg$u sai @mal e fandlf enal e elenpnts and a .

cylindrical swurface of [the er of ‘said :Ie-%ﬁa‘reyale el ements, b) the

abutting firsf\ang\ggg)nd abytfti ng surfac!. fforma sentr gl abutnent and c)
the tightness surfa of saifd mal e and fgmalle el enent's ate in pairs to
formtw fluid tight sgal su ri

I
aces havingjring shaped contact - zones.
-~ .

!
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2. The threaded-joint of claim1l wherein the cylindrical surfaces include
two radially shifted cylindrical surfaces neeting at the first ring-shaped-
abut ment surface and separating said external threading, and two radially
shifted cylindrical surfaces nmeeting at the second ring-shaped abut nent
surface and separating said internal threading. -18- 3. The threaded
joint of claim1l wherein a generatrix of each of said first and second
- abutment surfaces is inclined, with respect to the axis of the joint, said
inclination angl e bei ng between 90 and [4ry]H4. The threaded joint of claim
1 wherein a radial height of each said éZulé%nt surface is between 10 and.
35% of a thickness of the tube. 5. The threaded joint of claim1 wherein
the height of the threads BR the mid-portion is between 6 to 12 % of t he
t hi ckness of . t he tube. 6.'H\ threaded joiht of claim 1l wherein the
negative angle of the | oged—FHhanrks—gf > i a val ue
betweert [err] and [err] 4. The thrdaded joj>t of dlaim1 whé¢rein stabbing
f1anks of -each sai d threddi ng have la posit)ve anglie between|[err] and
[err]. 8. The ghreaded jgint of clgdim7 wherein the stabbing flanks haveCad
chanfer havin positivg inclinatijon between [err] and [erf] with respect:-
to an adjacent part of stlabbing flgnks . 9 The threaded jofnt of claim1

wherein said frustoconi cgl sectiong of saiE mal e Tnd femal e} el enent s andff—
said tightness sur ar e slopedw ickness of fsaid nale and
femal e el enent@ decrea toward ¢rstal enfds they®df, wherefn each of said

/

e

\



séal surfaces conprises one of said tightness surfaces on a thin distal end.
of the respective one of the nmale and fenale el enents nmating wth anot her-
of said tightness surfaces on a thick end of the respective one of the nale
and femal e el enents such that the thin distal end is elastically deforned
when said nmale and fenmal e el enents are united by threadi ng said external

and internal threading until said first and second abutnment surfaces abut.
one another. 10. The threaded joint of claim1l wherein said tightness,
surfaces are frustoconical. -19- 11. readed joint of claim1l
including a tightness ring housed in sai ? Egle el ement such that the

ti ghtness ring occupies a space between the distal end of said nmale el enent
and an internal end of said fenmale el ement when said nmale and fenal e :
el enents are united by tﬁ%eading said external and internal threading until
said first and second abutyrent surfaces abut one another. 12. The threaded
joint of. claim1l wherein ths slope of the frustocg#ical threadings is

bet ween 1/#E:and 1/10 wi th+esg o the a§zs of t.he tube. 13 The thregaﬁh

joint of claim1l wher e elenment “Ts fogmpd on a tube whose

out si de di ane{er i famets of the md-portion ;=—
toward the disi\g 5 \ 14. t hreaded j oi nt of L.
claim1 wherein kg s ~or mTeEg or a tube whose inside di aneter

IS snaller‘? an an e m d-portion toward the distal end

X
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THREADED JOINT FOR TUBES

| ABSTRACT

A joint of the integral type includes a male element (1) and a female element (2) with a

- diameter close to that of the tubes. Each of the elements has two shifted fustoconical threaded
sections (4, 5, 6, 7) with vanishing threads at the two ends, by virtue of convergences of
frustoconical envelope surfaces (16, 17, 18) and (19) and cylindrical threads to reinforce the
male/female connection and two internal (27) and external (28) ring-shaped metal/metal
it'igh'tness zones, preventing the penetration of fluid into the threaded zones from the ends. The
threaded joint may be used with tubes for very deep wells for which the reduction of the
diameter of the assemblies makes it possible to lower costs, and other tubes for which a
problem of the same type may arise.

Figuré 2.




