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invention relates to a threaded connection between two %Nmmmm mm/hl ch
.y or may not be provided with an internal coating and are
particularly intended to contain a corrodive fluid. Thr eadedmcg'(f%nectr ons

for metal P PREdSphnl eé%ﬁﬁ&"ﬁ‘io‘i\mp{i}o%etmﬂt PipRSIINTINDED UFG 25

production tubi'ng to faiS€e ol face, as casing pipes to

hol d the gr ou%ﬁgﬂqg\ @Oﬂ*)SI?ﬁ g;ﬁ?%wg%%e co $ gener ally of

two types: integral, nane rrses a male

connecting el ement Tﬁegrésaﬁ ﬁ@u@ﬁ rélat%??@@%r@éd%ﬁ doBndfios DERREh W0 GRERI | Ses a
femal e connecting 1 o el enment. coupl ed, nanely the ends of the pipes to

be connected § WhidHPhia$ ©r anayaﬁcﬁ béqj‘tﬁﬁdéd Mdthedreimesthal ceatify andl akkeinoee
screwed to a short coupling conprising a femal e connecting el ement at each
end. French ppirticilaffRintendi8a td ddhtalaaaoirbsise dnidi nt egral threaded connecti on
with 15 trapezoidal threads, the end of the nale el enent having a concave
coni cal shape whi clhreaded ¢rnectibnoffort metat pipae ate already knoywn foreesesinaghomst a
convex conical shoulder located at the base of the thread of the fenuale
el enent ; fart parwellshauchas produstion wdingstagaise piltongasntn hespememor pscasinght | y
chanfered and comes into matt ] ng contact against a correspondi ng concave
truncat ed conPipas togenld thergrepnd seuridatiPlk 20 el ement thus ensuring an
excel l ent gas seal _.even after several succe s of the connecting

g a0 0 hie

el ements. That pat SHEh treage %%IE’FF%@aﬁengecS‘ﬁf th a connection for
P DS 12, CoR Pl al ARbY, i Lha B34Sl Bl (SRRPRL: PP HeLERL DoAY, 1

fluid circul af Cot MGt Ve as fe

metal of the pi I d V\,hen
the fluid ci rcuﬁ&f|thr?gen|dngft?Lgéc%m'gsIJ eytoc&aéoggga&pggrpﬁ?\?m%ts rard ﬁma%‘ra f(gﬁl r%gl or

di ssol ved,;pxygepfenf02 and is thus h| ghly corrosive towards the netal

used. In order to prevent any penetration of aggressive fluid into the
shoul der, 5 FR) Lodtfi&l, ShrheBr RQHAS oﬁtﬁé%lgésnﬁ) chtﬂ@ctbd‘%hélﬁc&ﬁ}t)ﬁﬁea fRale end
for a corrpl ementary sealing ring which bears both on the coated zones of
the mal e end angomiectifiCelehed, dath ol Bding screwed tonalshtstt voupling Remiphispnal
coating of the pipes. European patent application EP 759 497 describes a

t hr eaded connecféntale connecting element at each end.

French patent FR 1 489 013 describes an integral threaded connection with

15  trapezoidal threads, the end of the male element having a concave conical shape

which, at the end of the connection makeup, bears against a convex conical

shoulder located at the base of the thread of the female element; further, the outer

terminal edge of the male element is slightly chamfered and comes into matting

contact against a corresponding concave truncated conical portion on the female

20 element thus ensuring an excellent gas seal even after several successive uses of
the connecting elements.

That patent also describes an option in which a connection for pipes is

coated internally with a layer of enamel or epoxy resin when the fluid circulating

in the pipes is aggressive or corrosive as regards the metal of the pipes.
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"which.is intended for a water injection well to inprove recovery of

hydr ocarbons 10 froman oil field; the water injected into such a well is
usual |y an oxygenated brine which is extrenely corrosive. EP 759 497
_describes a threaded and coupled (T & C) _connection, the coupling
conprising internally, to either side of 2a protrudi ng central portion, an

xternal Ty, 15 ol TE el pRE Pl shd S euBe e AT RISt o
transverse b eﬁ'{e:@lﬂ?s;&yﬁfsgs Watef r\])viﬂxs(flﬁ&rﬁgsgagg@ﬁ gg/@éolkzgd t()?fﬁezl?&% %e %jl(? fs the

coupling and snooth zoné termn an ann ra surface.

A sealing ri nﬁlugfnig?lﬁ%&oﬁééﬂﬁﬁgév&?ﬁ’Ei?ctrﬁétiapﬁseh.s i nter posed between the ends of
ed by

t he pi pes and I's conpress e ends of the pipe, the position of which
at the 20 end of tRfofRNAEBicverRt dKRMBrRRINNGE ARk@kivE TRAQ Mito tthe shdulasy! of

t he bearing surfaces of the pipes on the corresponding surfaces on the
coupl i ng. sTheFRnteigrab13 uirbpeses anchonkiag acmuthar insidd sfunhaarsle oénd Hfer pi pe are
coated with a synthetic resin such that penetration of corrosive |iquid

i nto the net atompletentafy sdaking dng edtichdreaissbqth e ¢hret @dtedyzonescofctbepradsered ri ng.
25 EP 759 497 al so describes solutions for integrally threaded connections
derived di r ecand/on theshewlderswhigh isnontieemssividdthe rtemplconitigg of theminsst i on, t he
bearing surface in_this case being noved to the free end of the fenale

element. r 3 SuEHropeabpwert appHOtionnER 7384PY dgsqribgsy aghreadad cappgetinn i ¢
Contact pr csthishes ipmisarigr § et aniectia Bel in rate fovar: R PRHOFPRE ¢ hat
TR IO T
Chose i nt endeiTonaliE BRSO PIEEIA" | 0 d™The ©hr eaded connect | on has t o

preserve a good segh Sl i i S spite
several makeup/ br egt- out %’3@ gfsl,ﬁéaitﬂ?{alg&gea%gll &i‘&’éﬁgﬁ;?@ C?ﬂéotni%éetﬁ)gblﬂgeet o0 be
det ached t hencg gkt RapeRinknRihElS tPeier iRl &fa Ffdﬁ%ﬁin T&ﬁtrhlh?&ﬁgﬁ,dan
connection nust "al So bé capable of being in the ormog an integral
connecti on angnfiardshbuldefeloweaChy arfemald thitaliheie SipeecoriptidingleRtef@Up] i NS
which are relatively econom cal to produce. Further, the threaded

connect i oms mugioving towaady theidfendsi a1thremtfolloded Hyehnearmulinmansveass befring et al
which is resistant to corrosion by the fluid contained in them and

bet ween two psywéseokhigh netcamplementary o the shaddert efnthet ewupling @sd dmablypta i s
provided with an internal coating which is inert to the corrosive fluid;
and bet ween asppeth zofhe termyinatdd harancannuler radigl serdare. t o corrosion and a pipe 20

rovided wth an internpal coating.
P A sealing ring of soig synthetic material is interposed between the ends of

the pipes and is compressed by the ends of the pipe, the position of which at the

20 end of the connection makeup being determined by the thrust of the bearing
surfaces of the pipes on the corresponding surfaces on the coupling. The internal
surface and the annular end surfaces of the pipe are coated with a synthetic resin
such that penetration of corrosive liquid into the metal parts of the connection is
prevented by the compressed ring.

25 EP 759 497 also describes solutions for integrally threaded connections
derived directly from the solution described for the T & C connection, the bearing

surface in this case being moved to the free end of the female element.



Clearly, using an internal coating enables a |ess precious (and therefore

cheaper) netal to be used. Wien internally coated pipes are used, we have
sought to produce a connection which is conpatible both with thin coatings

..a few hundredths of mm 25 thick and with coatings in the formof tubes with

(.

a thickness of the order of a few nmwhit¢h internally line the main pipes

d which ffi h it i al . i I
i ng tubos passi S1Gh berge e Mt o R il B solP Bkl S i o P 1S,

et tne ! COHILER A pRRuRR b DhERT &) b RORAATHLSRONRERIOE BRIRET 1 10

metal pipes, Tn-par I to contain a corrosive fluid, of

the type Comﬁlsé}i%lggnﬁ%%hgb}%m afaf Rl i@ YrohPETBRR Rlforh€ioR B8 aRletdt i1 St

pi pe of the connecti emale element “internally formed at the end of

a second 5 pi§fea mbit a8BéLriBEEIETR-ACPARY 0FXS a nmal e threaded portion and a
mal e non threaded portion, the latter being |ocated at the free end side of

the mal e ¢ enent. The pfsm Rveltdiesieks wWptdveds an dkeomely tdhiabledad nglitt i on
and a femal e non threaded portion on the side opposite the free end of the
f enal e el enenthrealled cdiectia] for axetdl s embter meati@darhothbsomsendedito fantairxanpl e,
be a conical thread or a conbination of two cylindrical two-stage threads

i n known manneorrosiMedluidl e t hr eaded portion of the male elenent is screwed
into the female threaded portion of the fenale elenent and the non threaded
portion of the mal Ehethseasied conrgstipmbas tawpreperyhateoed sealant goad aesigpngeon. 15

The mal e non threaded portion of the nmale el ement conpri ses, vi ng towards
the free end @ainshzrechimieal ress daspye seness! m?@ﬁg@éqa@@?ééa?%gasgtﬁ? & fornmed

o mose wi 1 cPpetEbeabp e TP O SoR Sl RRupRng f 20c”
whi ch j oi he i | i pher.al f f hh { .St . DI ' I
raci a1 Surt ace wi 1 o EevadbihanRRRuOn R RS Be Taplhlf o heSE i pRCTorg e &
i inth i nd .t h : f d
porcion of ¢ iR B e, £ TRHtol)d, ATTAE AR, HHGASS

opposite the %‘éﬁgngﬂ%ﬂﬁhé‘?@*fﬁ%ﬁ?h@%&“micgﬂ%@m&ér transverse bearing

surface form ( is conplementary to the bearing surface of
the male el enent; pijiger] thb eirBaled REANRAGH aiust%erd‘aﬁav@e@fbangﬁﬁaezterned a

rei nforcing zone; 5 "an internal peripheral housing surface for a
seal i ng rifNg; e between two pipes of a metal which is resistant to corrosion by the fluid
contained in them;
e and between two pipes of a metal which is not resistant to corrosion but is
provided with an internal coating which is inert to the corrosive fluid;
e and between a pipe of a metal which is resistant to corrosion and a pipe
20 provided with an internal coating.
Clearly, using an internal coating enables a less precious (and therefore
cheaper) metal to be used.
When internally coated pipes are used, we have sought to produce a
connection which is compatible both with thin coatings a few hundredths of mm
25 thick and with coatings in the form of tubes with a thickness of the order of a few

mm which internally line the main pipes and which are affixed thereto, the

constituent materials of these internal lining tubes possibly being relatively brittle.



*an annul ar radial surface which joins the internal peripheral surface of
the second pipe. This annular radial surface is terned the annul ar internal
end surface of the 5 second pipe in the remai nder of the present docunent.
. The bearing surface of the nmale el ement abuts agai nst the bearing surface
of the female el enent. The annular interfial end surfaces of the two pi pes
are | ocated facing ea ot her, and. at .a_di st.an f, 1| her The
term"radial" for %%gﬁanpgcrt, tlély?{%oneé{ﬁv@ﬁér:g%éé@& 8? ﬁﬁ’laed%gi cpénsle?]uﬁ)&i cates
in the prese unen 4 . i i LRENligul ar or
i st per perdEaraiy et Bloch I Bkl BERE ey EARLRREREIEL, TC

material is dif tﬁ@}t]}eﬁété&nﬂrﬁﬂigraeﬁ‘éﬂg%lérﬂérﬁ ref&féﬁfaﬂ?r%ﬁﬂt%% thdencPorwfiag pipat er nal

end surfaces of t wo pi pes and provides a first 15 sealing neans agai nst
the fluid cong@inBednhditibf@nd ReeRbReSeméfan@ARAllY Tomidda the efd oflhlse€dndy or
indirectly axially conpressed by the annular internal end surfaces of the
two pipes.5 Thgipsealing ring is, of course, formed froma material which is
inert towards the fluid contained in the connected pipes. 20 Each of the
non threaded port i Thes nidle tehememtlcomprisest & madle thicadashpertioh andea qualegwni on

al so conprises an annul ar netal sealing surface |ocated between the

t hr eaded por t thosadedhgottioe, the Zatienbeing ldcated at thedreggnd sideofithegaalp elegpestir f ace of
the mal e el ement bearing on the female nmetal sealing surface of the fenale
el ement with a posThe femals elementgomniisey 2 Eamale threagsd partionand adewale e unent

the t "di tral interf 1ce" bet ' t ' f the t

Sur faces of 1 BRAEH PORORIRRE FARIPRISYE e EeRBH 8¢ FEdPEe A ey ol ¢

di ff in di f K t f i nt

the mal e Surface abbE PR @ aPPaEsBRtHa BT R BOLORING tBF SR BRiRe [ 6
f , th I f th t : I

vetal seal i ngoobtaaguet e SRR R Rphsfie? BRUEE kiFylfefndy fhd SR ©

diametral int éa%? ESSﬁioandfrtﬁg'ﬁfa%ehﬁeﬁlsﬁ% @lf:l%t%ﬁ!i ntGRh el thrORleeBRidnh e

external peripheral “surface o € nose o e nmal e el enent and the facing

peripheral supf aeerdfald Rfeniedt HhaT6E Hnthreabed Pbrtidacof Bi¥talecbieet co-Thus
the present invention solves the problem of producing a highly tight

i nt egral threalgégkeg:a,nﬁ@ﬁaio@{hqujnag yibrsuccessi ve seal i ng neans, suitably
| ocated and each having their own function: the sealing ring which is
subj ect ed13 0 a nodFhéingale aoh abfcadudepartion of ahe aeild elemead comprines, ploadms of
the fluid while the 1o sealing surfaces which are subjected to very high
cont act pr esstovesdsthd free thdofthatdenemsn with its overall tightness. The

relatively large thickness of the pipes in the area of the sealing,
e an annular transverse bearing surface formed over a fraction of the pipe

thickness;
o the external peripheral surface of a nose with a reduced external diameter;
20 e an annular radial surface which joins the internal peripheral surface of the first
pipe.
Said annular radial surface will be termed the annular internal end surface
of the first pipe in the remainder of the present document.
The female non threaded portion of the female element comprises, moving
25  towards the side opposite the free end of said element:
e an annular transverse bearing surface forming a shoulder which is
complementary to the bearing surface of the male element;

e the internal peripheral surface of a zone termed a reinforcing zone;



" surfaces neans, that. very high contact pressures can be devel oped. The
cl earance nmi ntai ned between the external peripheral surface of the 15 nose
and the internal peripheral surface of the reinforcing zone prevents the
.contact pressure between the sealing surfaces from being rel eased. The
interposition of the bearing surfaces abdt ti ng between the sealing surfaces
and the sealipg.rli . r iR 0f scorrosion. The invention
al so provi desnamﬂ"ng 1 ghﬁg‘%:r'flll}gogly%g?meen %%g‘ff‘%ﬁ%f‘ﬁ%i pes, 20 in particular
pi pes i ntende aﬁr?ﬁ] (W'Y | Al IS} mal e
el ement ext erga%“f)y o%lamt: laigts'qlt agé)?r%l\é&oldlfégagﬁ gl?er{lé\}gpéé?bggrgpggg&aes ?f;?}ﬂae?e
el enent interna%écgnaﬁfpgpd at each end of a coupling, the female el enents
bei ng di sposed back to back on the coupling. Each nmale el enent conprises a
mal e threaded port TRR aaflafradRl SurfRs ierhéd fedashlpsintenai end baficaiof ee bei ng
| ocated at the free end side of the male el enent under consideration. :
Each femal e ek«ohdpipednyie emainder dfithapiesent dowingenporti on and a femal e non
t hreaded portion at the side opposite the free end of the femal e el enent
under consi der at i ofthe bearingedueface of thewhale elemeatisbhtp againg e beaning fsorfacexanpl e,
be a conical thread 5 or a conbination of two cylindrical two-stage threads
i n known nannefthefemalgglemenhr eaded portion of each male el ement is screwed
into the femal e threaded portion of the correspondi ng femal e el enent and
the non threaded pdhe pBRMlETinicERA) chd Seriaces pEHie 1WO-RIpRSTake AALRCIPREETL t he
correspondi ng femal ¢ por.tion.. The |l e non threaded portion of each nale

el enent conpr PLEEANG?; ﬂa‘feér%ﬁ%‘gg)éhetrhe free end of that elenent: an

?E?ELﬁélsig?“f e oxdlBF e pardipheF tifg)[ﬁ”n?lﬁkaﬁvie{m%l RCSPRS %f?t_ﬂgu@h%el
per phoral curigeies e R aob iR A bR SRR AR blrBol BEpkRRENAE. ,

surfaces will Pﬁn{o‘?f]?%gerfdlf@llﬁ@@m AHonhdish 9@ds. end surfaces of the two pipes
in the remai nger 0 present docunent. They are |ocated facing each

other and at a di si\aB&inf P BAGHntRétICMateFAR if @Bt BOMMdiltdAd@Erdesd i on of
each femal e el enent of the coupling 20 conprises, noving towards the side

opposi te the beweernke afnsai idtephat readtsurfacesasiniib awo tpipgssandr e vides ai fivgt
surface form ng a shoul der which is conplenmentary to the bearing surface of

the mal e e ensdling mduds iapainstrthé flpik ¢qniedneal inside filac pipes, the zaahieg trmgriwing
reinforcing zone; a housing surface for a sealing ring which surface is
comon with t diedilyust imdirectly axially compressed by the annular internal end surfaces of
the two pipes.
The sealing ring is, of course, formed from a material which is inert
towards the fluid contained in the connected pipes.

20 Each of the non threaded portions of the male and female elements of the
connection also comprises an annular metal sealing surface located between the
threaded portion and the bearing surface, the male metal sealing surface of the
male element bearing on the female metal sealing surface of the female element
with a positive diametral interference.

25 In the present document, the term “diametral interference” between
conjugate points of the two surfaces of revolution which radially interfere means

the algebraic difference in diameter measured before makeup between a reference

point on the male surface and the corresponding point of contact on the female



~ 25 surface of the other female el enent of the coupling. The bearing surface
of each nmale el enent abuts against the bearing surface of the correspondi ng
femal e el enent. 8 A sealing ring of synthetic material is directly or

cindirectly interposed between the annular internal end surfaces of the two
pipes and provides a first sealing neans®against the fluid contained inside

h . Tt i . . di | s di ol q
byt he. annul arerTeeltaTuhdr 35 Pohels EFsiré, bbbl o st FEF g

is of . I SO R _ d

I(:Znt gi ngguir?\efeﬁielﬂéonngfg% g%ih%flpes&r Ea(?r? o? @h%ﬁ%éoﬁq{l%?ltgglgg‘%ﬂ%tgﬁaf%%uIof each

of the male and fe e hée BfmAihfifed HR%denGe Bkfhal BEMSHeRA Suffiiceannul ar
netal sealing surfgglgﬁﬁir’o%:g{églg betV\Igeln %L o the threeadedapgrti gn and the

beari ng surf agethethbse sBhemaR dém&Rahd B fasihf pepietal Saghicedlitiee RIFR Mg
bearing on the female netal sealing surface of the corresponding fenmale

el emrent w4 h goreasi the ¥e&@nalé elkiicheal i nterference. Further, a clearance is

mai nt ai ned between the external peripheral surface of the nose of each nale
el ement and t he peThphthegiressnt insemionfsotvee thieapioblgml&f predwdfing e ihighly tight on t he
corresponding femal e el enent. The present invention overcones the problem

of produci ng #té¢grgrthieadédyennnIct@nsmgrimvecivicenssive sealing naeane sutaklydecaied t hose
given for the integral connection, W shall now describe preferred

sol utions or ar geehajednguihein ovinfuastionstthe sapling ripgvhickeds subigcted tfed bot h

for the integral connection and for t T & 20 C.connegctiopn .qf 1he

i nvention. PrBIOSFEE Gontaqt dresspire, ¢an c‘aﬂ.‘z‘ﬁe‘i"é‘i“‘é(ﬁcp}laﬁeé ? ’%}@rﬁ‘&a Y‘,ﬂt“é‘?ré]i‘eer of
the annular internal end SH.r&aces of t‘rg t wo Itlli ﬁesﬁgﬁg subst ant | al lﬁ'

i dent i cal 10 pr 893Pg sryfacesRhigh A5 SEPIECird 5 yeisr Migh COptact PESEEh Y M er y
open concave c¢oni cal f : ring surface of the female el enent
bei ng convex S%Imeﬁé?n‘?gﬁ\}mtgt%ﬁertaﬂg&ggﬁ%'vertex angl e as the nmal e bearing

surface. Mre prefehgthgiert £ (188N} S bigd SRCMBEAES 9. UILARRS S 11

the range 70 to 85 _ eous ter of the interna

per i pheral Sug{as fleatdat RIhighebticrdfeuet chfie daeRpedl ement reduces as
the di stance 1 ncreases fromthe femal e bearing surface, which tends to

mechani cal | y strenghbemeatdhee Inddihteined Ibatvidea the RRiente pephardlesupfacs eftthe
docunent, the abbreviation "reinforcing 5 surface” will be used for the
i nternal peri pber ahd shy freemab betipteral esunface off rthe zeinforcihg zone prevents the
contact pressure between the sealing surfaces from being released.
The interposition of the bearing surfaces abutting between the sealing
surfaces and the sealing ring further reduces any risks of corrosion.
The invention also provides a T & C connection between two metal pipes,
20  in particular pipes intended to contain a corrosive fluid, of the type comprising a
male element externally formed at the end of each of two pipes and a female
element internally formed at each end of a coupling, the female elements being
disposed back to back on the coupling.
Each male element comprises a male threaded portion and a male non

25  threaded portion, the latter being located at the free end side of the male element

under consideration.



wthe female elenent.. Preferably, the angle between the bearing surface and
the reinforcing surface thereof on the fenale elenent is a right angle or
an obtuse angle. Advantageously, the male and fermal e netal sealing surfaces
_are conical 1 o surfaces with a vertex half angle which is substantially
identical, and the di aneter reduces towards the free end of the male

o ement. The v ekl 0] s et RS ARIALoRER R
from moving o n ﬁ’l}?a'déﬁp fdﬁiaPert%i]d& (g%g%ﬂtecﬂﬁla Hee trd gyfﬂqumm@%ergtuﬁﬁer

ext ernal periphera ace 0 I'ng ring advantageous ears
against at le : ofif 0ss section of the peripheral surface of the housing
provi ded on the %ema e el enent. Advantageously again, the sealing ring can
be provided w th mMpEaRiCHR! fehleGltededPoRtidhstcan,FoL¥aiMplé, i a8d ontbiab Hrede ment
towards the axis which can cause it 20 to |l eave its housing, which would
cause t he gorsoséomabipitisieofttovopgtifdridal ové-Bage hneus in Riown hasgerNEhdmaan, for
exanpl e, be neans for fitting the sealing ring on the nose or on the end
surface of t hthrgidpdportibhefaachuhale ebamabns iy sceavesd info thé enpalp dseaded porticact wit h
the sealing ri n%hcan al so be endowed with a slightly convex conical shape
so as to wedgef theeogigspandingofsmalenglement andethe mon jthreagegnpartien oferdymakedi al | y
towards the axis. In order to |imt the cost of the pipes, they are
preferably foelementqooenesatesswish thakptthecarrespending £male aprtion. corr osi on by t he
fluid it contains and they are prqvided on their inpnternal peripheral
surface and on t helhe Zaltinon th’?ﬁdéarpgﬁ‘%‘n‘afneacgdn%lﬁrep%@t FPRIECSc BWVINey, care

being taken to ensure.that,t coating is continuous between these two
surfaces th ploXpE ti‘%ﬁﬁeﬁ%‘?@{}?‘%ﬁ?‘?me’gf corrosive condensate or |iquid

between them The invention is ih appki 0 pi ch
conposed of a’ 5arb Wﬂ%l%;ﬁan%f K E%#%é %fag%atﬁggeéa%ygrwgfggﬁgp aﬂfézﬁet gf?pe
corrosion and agegating provided on the internal peripheral surface and the

annul ar internal end Surface. In this case, the ring bears indirectly on

the annul ar i gt glRaleri PedpictAGRTackl oF alrldSe GRAlIrBdick@EXfRehal BaRRERM; The
coating can thus be a relatively thin |layer of a material such as an 1 o

epoxy resin, §osn gxila rediabdipface hivh j6idk aveihterndl Pefipleeralniuefabeabf e pigeher al
surface of the pipes of the connection and onto the annul ar internal end

surfaces ther eofindef bensidvddtiong can al so be thicker. The coating of the
i nternal peripheral surface of the pipes can be obtained using a tube of
synthetic nmaterial Said annmatdratadiahtsarfaedsl will ibei teymed etheeanmupir pieteamed end
surfaces of the two pipes in the remainder of the present document. They are
located facing each other and at a distance from each other.
The female non threaded portion of each female element of the coupling
20  comprises, moving towards the side opposite the free end of said element:
e an annular transverse bearing surface forming a shoulder which is
complementary to the bearing surface of the male element;
¢ the internal peripheral surface of a zone termed a reinforcing zone;
¢ a housing surface for a sealing ring which surface is common with the housing
25 surface of the other female element of the coupling.

The bearing surface of each male element abuts against the bearing surface

of the corresponding female element.



.15 affixed thereto using suitable neans such as cementing, adhering,
interposition of an adhesive resin, welding, plating, etc... The internal
lining tubes preferably have a transverse end surface |ocated at the sane

- Cross section as the annular internal end of the main pipe and the
continuity of the coating on the annul ar8internal end surface is ensured by
means 2o of an ann Iger 1 ange f/\,hi (f}rfet'csm%tfe];iif(?sd 'bé/c QNe. Pfd'ict:tf f.z%ces to said
annul ar internal ehd §UP$§ Pt s R i) su‘fhfa(t,é’ of "HE ynt“é?wgfedl i ni ng
tube while th it f ' t . [ ring.
On the male e eé[%%fzﬁ,e %H]fél?a%ﬁgﬁgngi [é ﬁ%gh@%t%gto?ﬁ Eét E‘Q@%@é’%‘%‘ rﬂgﬁeﬂagsg%tq}gtn of a
conpound noseseﬁﬂﬂg !rﬂe%n@ééaffﬁé?%l‘xq Afid! d%lﬂﬁa'ixﬂe'd insaé 1"%H‘e:epf tiEé’s? it SafiAg ARG DeWlgt D

respect to 25 the internal peripheral surface o e reinforcing zone. The
sealing ring feafly orelif&tlyl aiQly édigpresie@byahe anmuheint@nd sdrhuates of the
pi pes via flanges which are affixed to these surfaces. Optional Iy, taking
into account theewblpipsness of the flange, the conpound nose on the nale

el enent or elenents can be solely constituted by the flange, the netallic
portion of the conjihesdalingsengdy,i ofjcaese foemed lironClaemateyial twthich isaigpet must
be affixed to the end of the lining tube in such a s manner as to prevent
passage of thteowardpthel flphieontaiesdio dhe conpedted pipeparts; it can be affixed, for
exanpl e, by adhering or any other equival ent neans. Preferably again, the

internal |ining tubBech ef the per thaeadgd ppidions pheash of theymale apd female elementsc k

| ayer of a bonding material which adheres both to..the in pi and to the
internal Iini ﬂfgth?ea@?ecma %Fﬂmpwsapiao@ar mﬁﬁakwab%alar%eﬂ%%%ﬁve%e%ed 10

h i th t hi f th f .a f Such
e et bt Bl LB RE R OBELASmal G St D T,
i h t | £ t i h d .t h [ i pe.
B0, Such 25 oAt SRS LATERS! PR R PSR 1 B,

|01 e €1 SHLASRABL b0, OLRESSORPE LA EYREGHENBALE 11 10 Tl o

bondi ng | ayer. TheFﬁxltl?é?gg cR@ndd RMmARtafcl Vetednahe axteidl berdftdld sOffadd S
internal dianmeter side by a collar which is affixed via 1ts peripheral

external surfggehdnble bficcabintigiloadlementi aietial pstipiepsles@fack N thet eichny
lining tube. 20 Cearly, the collar of the internal |ining tube nmust be
affixed i ms sugdinfarcimgrsne oathd corpaspoelidg fehmlqdesmage of a |iqui d phase

bet ween these two parts; here again, they can be affixed by adhering or by
any ot her equi val efthe peeaerg.in%éntipn asemomas) teusbblemt dtfeprofleompea highiptighetd f r om
the same material as the internal lining tube, thus facilitating joining
and avoi di ng SubCersnneggionter theisame reasans ag thase given fiprethe integralnonaedtioon i s
hot .

We shall now describe preferred solutions or advantages which, unless
otherwise indicated, can be used both for the integral connection and for the T &
20  C connection of the invention.
Preferably, the external diameter and the internal diameter of the annular
internal end surfaces of the two pipes are substantially identical.
Preferably, the bearing surface of the male element is a very open concave
conical surface, the bearing surface of the female element being convex conical
25  with the same vertex angle as the male bearing surface. More preferably, vertex

half-angle of these bearing surfaces is in the range 70° to 85°.



"_As an .exanple, the .material of the internal lining can be a glass fibre
rei nforced epoxy resin. 12 Advant ageously again, the surface of the

_annular flange bearing on the sealing ring is a very slightly convex
.conical surface. It has been observed that such a disposition reduces the
Tisk of cracking the flange when the flaﬂge is formed froma relatively

brittle material. For.a T.& G connecti i |.d. reguir.e a al i ng
"ing wth too | ar gRokaidinbes e RRRERY, o el B PRt ™of B2

means. conat] ¢ (ARG £018 JFROLERN: DENERPLARGE op th oG HPICRRS SREFUSO
co-axially el fhgfe ﬁéaﬁ@g%ﬁrt@ce?%%lidh%nds't@&e@ﬁaxﬁ&'ll?%tr&?étﬂeﬂﬁé thepterial with

respect to that of t defornmabl e rings and not "sensitive to corrosion 1 o
by the fluid contajpneg tepfiniRr 0O picéntQfocemem, e hblRedidordefepifoRbige i ngs
bears on an annul ar internal end surface of the coated or uncoated pi pe,
and the other sigfade” halhbe ussl fon tlenidtensat pedpheriisucfacy ofthe kéinfprcing zone of

Advant ageously, the external peripheral surfaces of the defornable rings
bear agai nst thelfemsleriementt he i nternal periphery of the coupling. 15 The
acconpanying figures relate to non limting exanples of particul ar

embodi nents of t hePiefierablyi ¢ire whgle hbetwvédn Hhewbengingesieface eadi the dsindpicingFi gur e
1 shows a general view in |ongitudinal section of two pipes which
constitute a yurfaccthesepfonttheofemale elpment iy apightanglegprpnabtuse aagls a det ai | ed

cross section of the connection of the invention 20 the pipes in Figure 1
havi ng been connecfdyantpgegusly. desnaliand tg’é‘? j Joeigh sqq(i:lggssggg?eﬁgam icABicak

Fi 2. Fi 4 | ongi_t udi nal ti.on of the central

porton ofo o friaets SRR Axvefer AABenitk i, 815G el e e TR e ng
ided with j | Jini ag. tub Fj 5 sh iation of th

v eaded connbeBreoRdsi 8 G0 et Fe At ongi fudt nal cross

section of Lne oenufaleRS Dl & HofnfeSAANGRRICRA sthifg! auERE A Wi Lh

pi pes coated interna yer of a sprayed coating, the sealing ring

bei ng repl aceg Ry, i HeiigdeSI o 36@! | Ng neans. 13 Figure 7 shows, again
in longitudinal croSs section, the central portion of an integral threaded

connection of the THvR&nPthe RAlidg FHAL fidind thow gl A IR it@sing, inhgartiadler

el ement being provided with an internal lining tube. Figure 1 shows two

met al pi pes 1Quriddmakdip; thessxterhal peeipheralesueficd ofythi 3ealiny rirsy mtyaatagenysly ng 20
whi ch has already been attached to pipe 10'. Pipe 10 wll be terned the
first pipe of btdie againsteat tleash onndrgss jsectib@’ ofvthe Ipetipharalr suefdce € tieebousihgpi pe of

t he connecti on.
provided on the female element.

Advantageously again, the sealing ring can be provided with mechanical
blocking means to prevent radial displacement towards the axis which can cause it
20 to leave its housing, which would cause the corrosive phase to pass into the
connection. These means can, for example, be means for fitting the sealing ring on
the nose or on the end surface of the pipes.
The annular end surfaces of the pipes in contact with the sealing ring can
also be endowed with a slightly convex conical shape so as to wedge the sealing
25  ring and prevent it from displacing radially towards the axis.
In order to limit the cost of the pipes, they are preferably formed from a
metal which is less resistant to corrosion by the fluid it contains and they are

provided on their internal peripheral surface and on their annular internal end



" Qutside the facing ends of pipes 10, 10' is a nale element 1, 1', el ement

1' being symetrical to elenent 1. 1o Inside each of the two ends of

_coupling 20 is a female elenent 2, 2', these fenale el ements being

-

i dentical but symretrical with respect to t he transverse nedi an of the
coupl i ng. Because of the symmetry of the connection, the connection of pipe
10 to couplin Cco- at.] gg{gﬁ 1 ri i pe 10
bei ng 15 conn%’ggagg Q?i%h gi"%ﬁﬁ{% rcgrlrlg%ﬁgl o&%g’u%qsluﬁeg %{hg&%gg’?%%e‘ﬁr%{%ﬂﬁ%&
elements 1', gy eMPﬂféFe Rb P S £2E0s We\jr&t aﬁ{)?erftﬁfioﬁ%?%&iv@é@qyﬁsraleo t ubi ng
or casing pipe for ol or gas wells assenbled 1n a string and 1 ntended to
contain and cjjfGHbafwef Men®Si ve fluids such as hydrocarbons containing

noi st CO02 or m xtures of 20 hydrocarbons, water and chlorides (brine).
Dependi ng on the nghelirdvedfiod hethaonpplidable tbl dshtbouhd @iRs Rh¢leSortPosed Bf aar €

t hus produced frommartensitic stainless steel, fromaustenitic-ferritic

st ai nl ess st eptindipait metal pip2 2HMidh haom fovonesistarice kel catdsion andtaicoating 28%
Cr. Mowving towards the free end 17, the exterior of male elenent 1 of the
25 connect i onprwidediosdke mtared] getipitdralsurfade anddhd annularintemapenxdodudfate. t lr eads
followed by a non threaded portion conprising an annular_ netal sealing
surface 14, athimeasgl the tingbsare iedirasty rannie aupplae dntermabped swfaosslivig theey ond
this by the external peripheral surface of a nose 16. 14 The mal e annul ar
metal seal i ngceplipg dened4hergony conj cal surface the diameter of which reduces

d he f 17 of pi 10; the ) | le i.s 20, O h
gpatds he, T e ehl 1ledly DuPlul B RihEhL 0 B s23005000 3% 2T, 1
25,20, 0 1 R Bl RS R RSS2,
e e, otk A ok LGP eREL Bk oot 10,

of nose 16 beyond bgariig %H%E%G‘Be%}ﬁcﬂe?. relatively small 1 o because of the
reduction in thickness cafise y the transverse bearing surface. The

external peripheralhsdsdimgerahe HGRal feribRerdl RPMALE 8f thePipedan Weldbtainddl anet er
whi ch reduces towards the free end 17 and which has a vertex half angle of

20. Nose 16 t asifig ahes of syralticl ristesalr drac tetal imbinally ligingattie ahdiy pipe &1 ed,
i.e., 15 perpendicular or substantially perpendicular to the axis X-X of
t he conneci i oaffixPd ieerdtd'using susable netedsush as lsementite, adhering, intdrpesitadn of
peri phery by an annul ar radial surface 17' facing the annul ar radi al
surface 17 of apaghesive resin, welding, plating, etc...
The internal lining tubes preferably have a transverse end surface located
at the same cross section as the annular internal end of the main pipe and the
continuity of the coating on the annular internal end surface is ensured by means
20  of an annular flange which is affixed by one of its faces to said annular internal
end surface and to the end surface of the internal lining tube while the opposite
face of the flange bears against the sealing ring.
On the male elements, the flange thus constitutes the extreme portion of a
compound nose and its external peripheral surface has a clearance with respect to
25  the internal peripheral surface of the reinforcing zone.

The sealing ring bears indirectly on the internal annular end surfaces of the

pipes via flanges which are affixed to these surfaces.



" _Annul ar surfaces 17 and 17' have the sane radial thickness and are terned
"annul ar internal end surface of the pipes”". 20 The internal peripheral
~surface of female el enent 2 conprises neans corresponding to the neans on

. the mal e el ement which can co-operate with the latter. Fromthe free end of
coupling 20, the female element 2 conprifes: a female thread 23 of the
sane type as that an.th e el enent i.th 25 enentary threads; a
coni cal sealing suﬁpgff’éﬁ]fg?WQ%mo ?"588‘%“&%%9“‘88% ?é@ﬁ%ge’ﬁh‘a Q%BB%“ d
direction to t o e . ' bear i
surface 25, tﬁ%%hoéll %’ﬁ%&% g%lggntgélrdﬁ%ﬁ %né[%f ‘I‘%ﬁe So(gel %p}éﬁﬁ%%gr% gg%ﬁg@f |(%)}Q’?hat

(15) of the ”HIe&ll?rL}ZcIFEGﬁbfth@cﬁl Eb&xﬁin&s@ih il eéfaqe@gg ace 26 the diameter of

whi ch reduces as t I stance creases fromthe ring surface and for
whi ch the vertex haldarlgN@ledlange dfist BSaffixes td (IR @Mt tRelinR@ruBhAY flchsur f ace
of nose 16; and finally, a housing (21, 22, 22' ) for a sealing ring 40
located insa flah@dttas f@pleovntPassafeof the tigoid phasy hephesnythede teopatti;rigcabeand
substantially in the mddle thereof. It should be noted that the fenmal e
coni cal rei nf affixetifosenangple byGdhenngsorany btler aqgyaemtim@&hs. wi th respect to
the conical abutnment surface 25. It transpires, surprisingly, that such a
configuration can Brefdrhlelyaghiag the imteluenl pining tpbe it affixed po dbumeih pipe biie
bearing surfaces 15, 25, despite the relatively |ow height thereof. Sealing
ring 40, showslativelpthickdleyeri of 4 hormling,mategial W@WSM ogthe énain Pis e

synthetic materjal which js inert tgo the contaiped fluid, 15 I} conprises
two end facesandito the interahlining dubee xthe teem | elaiye nt%ggdpngmgjlgypr, agM¥s4ht er nal

i ph I f 42 and ar I [ I f 43. . T t I
Der i phor at® suPfRawaass SheF Py abckess: ohHechdar 0Bh ot # AL B b§eh & Por ; cal
S ace Ut U BY o R Bk A A5 AL S B el o4 1
cylindri cal PALL ﬁ%ﬂ@hg %iaﬁ?frir%hgg?ﬁE)%@%aiﬁﬂ%ffrad' al displacenment of

ring 40 during ma nco ere is a clearance between the

external coni cal Sk&(r&ifvﬁt‘ftﬁgeo%lyeiﬂ%?s ke, fife faﬁé JtitR8 e NEkiREARS adfula?2’ Of

housi ng 21, which edges are also conical. This clearance is axially of the
order of a mMmmpAgdalebdd18irtRRaBE B HibdLofPridds b prbRuding rachsiaE ARems eeupl i ng
20 is connected to pipe 10', or it enables pipe 10' to be screwed onto
coupl i ng 29 i operatiky with minigind Of basplaiestaryshapein thatend dudad ofithiesrtdinghat
ring |l eaving its housing.

layer.

The flange can also be extended at a right angle on its internal diameter
side by a collar which is affixed via its peripheral external surface with the
internal peripheral surface of the internal lining tube.

20 Clearly, the collar of the internal lining tube must be affixed in such a
manner as to prevent the passage of a liquid phase between these two parts; here
again, they can be affixed by adhering or by any other equivalent means.

Very advantageously, the flange is formed from the same material as the
internal lining tube, thus facilitating joining and avoiding subjecting the joint to

25  stresses when the connection is hot.

As an example, the material of the internal lining can be a glass fibre

reinforced epoxy resin.



.16 End faces 41 and 41' of ring 40 are planar surfaces which are
substantially perpendicular to the axis of the connection. End face 41
_directed towards pipe 10' bears axially directly on the annul ar internal
-end surface 17" of pipe 10'. s End face 41 directed towards pipe 10 faces
the annul ar internal end surface 17 of p}zpe 10. The role of edges 44, 44
wi |l be studied bel e- egt.d j of it er nal
peri pher al surfaceAggm&%egpéewn%geaBﬁgog&?ia}rggogrdlg%%Jigleg%%g?éagkgt%unelﬂgends of
pi pes 10 and Tino v ' | LSRRGS |} Ladi ow for
t he made-up c%e%}llg%_tnl gﬁ.s\éla:‘%egﬁrseélgfyg%%\xgi _H%e %arreage%'ertrelﬁtgsble%gbﬁsl%gﬁeﬁe&%ﬂ at the
end of the COURRCH igRpolaEBIuchL the BRK l0FCHhkind RIEENAngthGler? BE ol BRI ©

el enent 1 int emal e el ement 15 2, the annular end surface 17 cohes into
contact W th ggfed Rkl £raanlelyrittle fthtetfdl. On continuing screwing, ring 40 is
axi ally conpressed between the annular internal end surfaces 17 and 17’

whi ch prevents subBegu@ng (hbesmmiectidn which fwdulherequie a degiingaingowith taolargesi ve
fluid contained inside into the connection. At this stage of screw ng, such
a connect i on adiamkterovhicihvweldaisk heklug gairfgeenipresyiom, theghalingyangedn be gh
pressure gases or gaseous phases. On continuing screwng, firstly the netal
seal i ng surf ataplaced tynan 2quivelent serling coeanaceonstifstedsky augefarmablesingcotont act
pressure between them and finally, .the bearing surface, 15 cones into
contact agai nSntkesigrmaterial|peaigdecopaxially either sidlgof 8 cenira] ringpfgelativelediged i n t he
makeup torque. 25 The contact pressure betyween the netal sealing surfaces
14 and 24 is Hetesiahpibdespyekin 25 9F the dsformibledinghang 20t ePNF & BESIbt ai ned

and for sl oERTRERYH coRBRALEs ne e Br ot e BLadhmatls ARgteet ¢
surfaces 14 and 24, 6000 Bher NOUR Sl rac BF RN of Hetlsdlh RS o8 DGt al Of

el enents 1 an as exceeding t stress woul d risk serzing the netal

surfaces 14 apd. $4.,@0H afRAN Fabk BBHeREnEIdgCt eri stics and function of the
S

f
connection after ugsequent aErea‘«out anoII1 re-makeup. 5 In order to avoid

all contact betveendihfagpuslyNte derhQREiBheraM&drAees of tHROESorkfabR fingdre
facing internal reinforcing Surface 26 on fenale el enent 2, which contact

coul d reduce b&'@a%ﬁh&t@tlﬁfusfh@@ndieaﬁﬁiﬁaﬁbeﬁp]fe@réf&hemlilﬂgl ween the metal
seal ing surfaces 14 and 24, the external peripheral surface of nose 16 is a

coni cal suwsface w The abcamgingingf fidiies aedate Yo triva limitinggexaamplesadf patiodlar ci ng
surface 26 on 1 o female elenent 2. Further, the height of the female

beari ng sur f acmbadimestssifitighinivgntionwdrich wilhnowidt decrilyed & detail.i ng surface 15,
producing a clearance of at least 0.1 nmat any tine during and at the end
of makeup between Fimr¢ hishowap geesrplptievdn lengityflinaksastjon of te pires vaick emal e

el ement 2 and the external peripheral surface of nose 16.
constitute a T & C connection of the invention.

Figure 2 shows a detailed cross section of the connection of the invention,
20  the pipes in Figure 1 having been connected.
Figure 3 shows a detail of the sealing ring of Figure 2.
Figure 4 shows a longitudinal cross section of the central portion ofa T &
C connection of the invention, the connection pipes being provided with internal
lining tubes.
25 Figure 5 shows a variation of the threaded connection of Figure 4.
Figure 6 shows a longitudinal cross section of the central portion of a T &
C connection of the invention with pipes coated internally with a layer of a

sprayed coating, the sealing ring being replaced by an equivalent sealing means.



" 15 The axial length of nose 16 is a function of the geonetry of the
connection, in particular the axial thickness of the sealing ring 40 and

t he di stance between bearing surfaces 25, 25 of coupling 20. A short nose
. neans that zone 26 is narrow and may require a sealing ring 40 which is
Telatively wwde axially with respect to PBts radial thickness. The ratio of
20 the width of sealing,rin . htS.thi 1S .5 or

| ess, if possible B8se ts%o‘%’%g%lkgn rl}c}n?g}th@\inéfﬂﬁ?ﬁeg %llléggg?%ﬁ%l)b%u risk
buckling ring,4 fﬁf@ ah R 609shd bitk! & og4nd
nose, the met al ﬁ{te \P%or |g%1d .E[(gﬁlg?&(%lﬁé\f@gnp‘éég@g ’nosg cahﬂ)_opt ?rgﬁ’é)ﬁlﬁ;%be of
zero | ength. &9?%419 ImRntR3E: pBvide@RthidadhtetPEliAiAR W | nternal end surface

17 woul d 25 not be thick enough, taking into account the taper of the
external surface. FiutdEEhows EvemdtaPbipeh ROS1(EGvhidarefdHe sofdwrid tBgether
"plastically deformed such that the netal is displaced at 18, 18 where we
need it, is e.ysig@icwipling20weaticlshdshdreadylBeennttachedlto gipartét.er of the pi pes.
Such an operation, known as tapering, is well known to the skilled person.
Seal i ng ring 40 i sPiperlfedliftedemzedaberfics pipe afdliecanabctvormtlipipe HY vyl bk PTFE
matrix reinforced with 25% glass fibres. A material containing a smaller 5
proportion of teghedthefsetamd pipeof thecamseetianut t hi s reduces the el astic nodul us
of the material and ring 40 has to be deformed further to obtain thg sane
contact pressure. Putside thebaciieends pf pipes FoilAf isracaple slemgnt b, bnelemgat 1'c
nodul us of the order of,K 800 MPa, sealing ring 40 has to be conpressed by
10%t 0 25% whising Pbénmeﬁlcébtﬁr?é@thnéi' i s made-up dependi ng on the di nensions,

R it R T T
STt ace 42 of gL LU G2 BHur FRooieh ) Ak kg

internally an j S >ting tools 15 noving inside the pipes. Thus the
initial diame géfag f??ncté){lﬁlgﬁé's calculated fromthe dianeter after makeup by

consi dering the axgeéduxe SPEHQrs%ﬁﬁéirg‘/Qﬁ HER ohechiBn, A8E bniteRtibh aF piRl W f5ed

radially over the dianeter, rirng 40 being externally bl ocked in housing 21.
Ring 40 bei ngcaipiink €0 By f@Lspetati@r flembntsals Bedll,bd Heskribédaslife S0ARIHgher e i s
at 20 the outer periphery of ring 40 a gas pressure which is close to that
of the flu d, chimeeaddn sifnilahmanidrad cagding 20 bywofapersing 4lenidfs 1242°, 24" . Waen
the fluid is rapidly depressurised, the counter-pressure on the external
peri phery 43 of ring 40 beconmes higher than that of the fluid at its
internal periphery 42 and forces the ring to |leave its housing and_thus

pl aces a corrosi veMsitajpipespifeand 1i0h arep farsxampje;, RroglgctiofetulingQr cgsing [pipe
connection. External edges 44, 44' at the end ,of end surfgces 4], 41' of
ring 40 over| &5 aiher spdWels atssmbled, injgsstrigg gndjintendrd Wessitatasrd ciichldteon t he

end of nose 16 and 1§', .. . .
corros?ve ?lulds such as hydrocarbons containing moist CO, or mixtures of

20  hydrocarbons, water and chlorides (brine).

Depending on the nature of the corrosive fluid, these pipes 10, 10’ are thus
produced from martensitic stainless steel, from austenitic-ferritic stainless steel
containing 22% Cr, or from a nickel alloy containing 28% Cr.

Moving towards the free end 17, the exterior of male element 1 of the

25  connection comprises a male conical thread 13 with trapezoidal threads followed
by a non threaded portion comprising an annular metal sealing surface 14, an
annular transverse bearing surface 15 and extending beyond this by the external

peripheral surface of a nose 16.



“_preventing any accidental displacenent towards the axis of the sealing ring
40. 19 A further neans (not shown) for preventing radial displacenment of
ring 40 towards the axis is to slightly incline the annular end surfaces 17
~and 17' to give the surfaces a slightly gonvex conical shape with a vertex
‘hal f angle of slightly less than 90 so that the annul ar radial surfaces

wedge the defor mabige pihA%nk0laRRdiap sfa'ii?%%ﬁ?adeﬁﬂiéQ@bﬁbﬁ%ﬁﬁéé‘tﬁe afgiedd ¥

towards the axis. mat chi ng coni ca ape Is thus given to the faces of

ends 41, 41' of wBRRIkdiRed tover dhelgﬂegksﬁ&llé oF PRINS] 02 tHORRE tHalhngfe ik Pe°.

i nvention of netal pipes 10 an "in lowalloy steel internally |ined

Wi th tubes 51QtHet valtkd Eantbel Utes Kstahe vertext Hugf- apls Frodf asllotwoasP nias hiphldtese
internal lining tubes are, for exanple, formed fromglass fibre reinforced

epoxy resin. oo easoapassdat material is particularly suitable when the
fluid contained inside is extrenely corrosive. An exanple is a hot m xture,
at over 100C, of n#Ebenmulgasns@i® beadingsinface( 15 20very oipbo contasy cahisal
contai ni ng abrasive sand particles, the fluid pressure being over 10 Mra.
15 d ass fi braurfact with periex hadisangld of & °mltieh issmagiineshoves oglyspfrpetinsefant t o
shocks caused by tool s which nove inside the_ pipes, but this material
cannot be shait®dhig§ness,qthe  height o, thak bepsing| irkee) deingoadeptedyto; theemakgup i ni ng
tube 51 to the mair}gi e 10, a cenent or synthetic resin is used in the
formof a rel WIQUFRLNG ¢AMORCYINdi ng | ayer 52 which 20 adheres both to the

i i 10 dtao,t i nt | |ipi t 51. - A-3 482 007 d ib
o exapl e of suchih SpkTess h s A8 LT Bl el 1 By SR ea
t hat i clentl i i | t . i cal
i scont i ¢y PEabIRs % g AR MARUCEaRGy 67D IR B AEIREE! P2
lining tube 51 is ﬁ’léceffgfe lé)eﬁgﬁerat sirfRe SHosE N 1&5 & £ @6hicAN sitfack "Gitd 2

en 0 Ip 0 wth

annul ar internal 10; the presence of a nose 16

sufficient | egghftes WHidlledhdB t6Wirds teffRe@ntlS 7106 3tich Rayongtek half@plex of
the bearing surface can facilitate the cutting operation. 20 In order to

ensure conti ngfpop. of the coating on the annular internal end surfaces 17,
17", an annul ar flange 70, 70" is enbedded in and affixed to the end of
| i ned pi pes/tubes Moser16lermifitestinbdrinularaatfadel HhghichOis rddially brisntednisd.j t ut es
the extrene portion of a compound 5 nose with netallic nose 16, 16', and
seal i ng ring pépeshcdan ordbbstaitially parpehdicalat tortheixis Xnki o thesgorineaiohaces 17,
17" of the tubes via flanges 70, 70' which are affixed to these surfaces.
Since the two flanfips 0 is wominatesd ¢nithetsideap! dninterpeinpesiphesynbiean apaylay  only
flange 70 will be described, ) )

radial surface 17’ facing the annular radial surface 17 of pipe 10.

Annular surfaces 17 and 17’ have the same radial thickness and are termed
“annular internal end surface of the pipes”.

20 The internal peripheral surface of female element 2 comprises means
corresponding to the means on the male element which can co-operate with the
latter.

From the free end of coupling 20, the female element 2 comprises:
e a female thread 23 of the same type as that on the male element and with

25 complementary threads;

e a conical sealing surface 24 with a taper which corresponds in slope and

direction to that of the male element;



1.0 This has an annul ar shape disposed radially with respect to the
connection. One face 71 is adhered to the annular internal end surface 17
and to the end surface of internal lining tube 51, the adhesive preventing
Cpenetration of the |iquid phase between the internal lining tube 51 and the
mai n pipe 10. Face 71 conprises an annuldar projection 73 which is fitted in

a_oroove 13 WD Bu G RIRAP BLAIS SRARES kBT, ke taﬁ?;hingzti&pgt‘% | ng

| ayer 52. The coO nation o I°'s proj ection roove anchors the

fl ange on the e&gﬂgﬁ%&ﬁggﬂg$gﬁggfg% e PleRfent: The other face 72 of flange 70
. [

bears on sealing ri s formed, as is the internal lining

tube, of glasg f§ichhigal'RinfiemgafiriAQ SPMeYdifBsteNof WHIH r8dulRs 8§ tR! dibtanddar der
than the material of sealing ring 40, enabling the contact pressure

provi ded by nospcidasdsdrdi the teagng burflde BhORR WHich the&ehéi BilNadgleRrIoo ey al
surface of flange 70 is a cylindrical surface |located in the extension of

the internal pefsithhextemabperipheral afrfacabnesall6l i ni ng tube 51. Such a

di sposition ensures that the cross section of flowis constant all al ong

t he pi pe 25 s#rambfindlkyt, ex hausinge2lpBar 22°) Sor & scdingdring 401lacayes i#0askight

coni cal surface |ocated substantially in the extension of the external

peri pheral surfhelélowpn iagsiatermml periphennpf eouptins 29 and subssantialy in thegniddle o
overlap surface 74. 21 Figure 5 shows a variation of Figure 4, flange 60
not conprising B¥'%Anul ar projection on its face 61 but being extended at a

xtornal “per pher alt SaRKeHuF U B TrmelsrPRrBLrei o e THES AREOHB ipher a

r era
surface of internal. |ini t ube 51 adhesi.on. 5 Here i each fl ange
50, 60" oot P RS PR et I8 BY SRNSH" AR e MR o dhdRO8irtng 1)
40 bearsci nz}r H nzl,&tg%t'mgeé’o%ﬁé lcﬁ{ e M%ag Gfi eié’toilqz{ﬁ tgfbﬁ?%erI "
pi pes via flaﬁ'grés‘} lé%l?" %l char m‘%{f&?xed ?o ?%esﬁsu%a es.” Fl ange 60
and col | ar 658@[d§%ermg}‘§h§i§&ﬁ1h¥uﬁef e 5 195, HEDItS the TREHIAY 16N helchPisRRf. O The

t hi ckness of t however, so as not"to risk obstructing

tools or being imP8EIRG Rifg 1400IsBowhiif NnBRY &ethil ih NMagire PESisOfaimbd fRsth W ce: a
t hi ckness of the order "of % to 3 mmfor collar 65 Is perfectly adequate.

Agai n to avoi defohfiible sjrithdictingbsalatdch Rigat ® thy cémgihad flodi ng in the pi pes
during service, the internal peripheral surface of collar 65 tends to run
into the 15 internid coneprisph ewalend dadeade, 41’ iemhmated| exktarmallygby abedpd 44) n a
variation shown in Figure 8, the conpound nose on the nmale elenents is
constituted sé#shy insgrnal memigpberabsurface 42 adamexterinhl peripberal smfagg43.16' of t he
conpound nose having a zero length and the internal annular end surface 17,
17 The external peripheral surface 43 of ring 40 is convex and constituted by
a cylindrical surface surrounded by two conical surfaces which externally delimit
the edges 44, 44’.
20 The central cylindrical surface bears on the central cylindrical portion of
housing 21 to prevent any radial displacement of ring 40 during makeup.
In contrast, there is a clearance between the external conical surfaces of
edges 44, 44’ of ring 40 and edges 22, 22’ of housing 21, which edges are also
conical. This clearance is axially of the order of a mm and either enables ring 40
25  to be introduced once coupling 20 is connected to pipe 10’, or it enables pipe 10°

to be screwed onto coupling 20 into which ring 40 has already been introduced

without that ring leaving its housing.



_of the pipes being |ocated at the foot of the nmale bearing surfaces 15, 15
- 20 The cl earance between the external peripheral surface of the annul ar
flanges with respect to the inner peripheral surface of reinforcing zone

0 26, 26' prevents any contact pressure frI%m bei ng rel eased between the

‘seal ing surfaces 14, 24 and the flanges 70, 70' fromfreeing thensel ves

from t he princi pal g AEs, 4f bt Wrdindl @rpigRa! Syt Aalhion slel ABkbtiegneave

coni cal shape for ring earing surface 62 or cause an
over-increas érﬁerﬁlticfu%‘rstoﬂfba@cﬁééﬂtﬁ@éoxﬁ@éﬁdr@ns of flange 60 or 70, and thus
ri sk cracki ngpt e latter. While this is not shown in Figures 4 or 5, a
convex conical shapgd Whdéeh4& daeétex tbwhids piped € 00fbeaioantialdb divettly on the
advant ageously be used for bearing surfaces 62 or 72 of flange 60 or 70.
22 Al t hough i &nnufar tbrnahendrsurface el af piperi0dsi on-r esi stant internal |ining
tube affixed by plating, co-lam nation, or co-extrusion with the main | ow
al | oy pi pes can al sBndéacedédiredthe toveands pipe 1§ fasks theenowat inteynalrend lserfagenul ar
internal end surfaces 17 of the main pipes can thus be ensured by an
adhered fl angt’ elipihe 48. 60 or 70. 5 The internal |ining tube can also be
formed froma synthetic material with sufficient gugti | i to enable the
end of the internalh¢ italengt tadges 149, ¥ pwHhrs andied, peJay rgihe mpdedistitut e
a flange covering the annular internal end surface of the pipe wthout

ri sking crackfHges¥™ he def ormed zones. Such hi ghly deformabl e internal

ol gt SRR R P R
detor ol 11 S By ARGe B0 it Ut Dol BHhORlBELIR ifieygnat

17, 17" of pi 4R kLN sprayed layer with a thickness of
about 0. 04 mn&g?W;fﬁ"%‘%g‘}?fg?fp%gnﬁ“g‘ synthetic material. In this case, the

sealing ring is rep|Rees yvhile QaHE ¥RhRAS 25 F341ir0 9 R BRI édridbatbrbY
deformabl e rings 31,” 32 located either side of a central ring 33 of

relatively hap@dkem.eri al with respect to that of rings 31, 32 such as a
glass fibre reinforced epoxy resin, deformable rings 31, 32 being of PTFE
rei nforced w th 20A2%%agicaks nfontenesheDsdrewing mhale elemgst Binto Mmataelementr
exanpl e, be adhered to end surfaces 35, 35 of central ring 33. The

i nternal peri phibeahnder érelcsarfate £2pomed inta enntBB with deferanable sealingheing#Pensi on
of the coated internal peripheral surface of pipes 10 and 10'. 25 The end
surfaces 35, OB coftingngt seEwingndging34@dn axéally) FefapIegsed obriwgen thn aapwar
conical surfaces with a vertex half angle of 80, for exanple, .to dge

def or mabl e ri Hygnaliend3surfaces A7 andnt” t\WEIRh MYGERIS F“rﬂg‘e‘i‘thg)ntetrﬁ%Pﬁe.e 23

liquid phase of a corrosive fluid contained inside into the connection.
At this stage of screwing, such a connection would not, however, be
20  perfectly gas tight against high pressure gases or gaseous phases.

On continuing screwing, firstly the metal sealing surfaces 14 and 24 come
into contact then set up an elastic contact pressure between them and finally, the
bearing surface 15 comes into contact against bearing surface 25 which results in
a sharp increase in the makeup torque.

25 The contact pressure between the metal sealing surfaces 14 and 24 is
determined by the value of the diametral interference obtained for a given
geometry, in particular for a given taper of surfaces 14, 24 and for a given metal

thickness.



_Such a wedgi ng effect can be conpleted also by inclining the annul ar end
surfaces 17, 17' of pipes 10, 10" giving thema slightly convex truncated
. conical shape. As in the preceding figures, the external periphery of
. deformabl e sealing 5 rings 31, 32 bear op the internal peripheral surface
of coupling 120 and after nmakeup, their i'nternal dianeter is at |east equal
to that of the int I f f1 4R 10" I 7
roprocents an i nt cgrar HRETeH rl sBifee} 1400039 chbhot fowerdk Uk
al l oy steel ipfenngldiésd bRd nétdiNoradleRRAXY -BH3S Ss ek&eBingl RS fbs@Wugd t hi ck
1 o accessory 2I0 of an alloy which is resistant to corrosion by a fluid
cont ai ned i nsjigle seiging th@ medal SusfaddseisiSarid 24 lan® mdtlifigCihe dhatdcRpistiey dened
ni ckel alloy. Such thick accessories, into which integral joints can be
cut, are usualingtibwofitic @bnidedobafiéraabebuent bydk avaakbre-mekdup. Mal e t hr eaded
element 1 is simlar to that of Figure 5. Female threaded 15 elenment 200 is
directly formed atIn beleeno avbidpalpeod@ wetwedns thendxternall peripherah ensfacenof
conprises the sane femal e neans 221, 223, 224, 225, 226 disposed in the
same manner asosedifednd the fasinginterd reiptpreipg surfage @6 oncligniale ed¢raent ?, whidy
Figures 1 to 5. Female elenment 200 conprises a thread 223 at the pipe end
side 210 and ecwiest coHldereduer Hisr Yalem ofithec fiapstral indesterency betiveeasthe gpetal om

t hread 223, t al | i f 24,. I . bear i

Sur f ace 225, SEeBASEACeR SAROA, 1 Sl ceripsgel AR M5 IB1 paPTACeal | ng
ring 40 and an annul.ar radial Jface 217, .the internal end. %gez%nnul ar

i nternal end §W?¥5c‘%‘%ﬁ apgle at 2% g fheiRg Cpmicl rgmg?r@f’ﬂ;gn?ur ® °otths the
i nt I i ph | t [ AS [

5t he- coRt 1 nit e seiLST Suihera e SRR oEsiteinitle Stpffe Shfe T3 Sl " ©

collared f1 anfyd st gfm%%plié&}ligé Sty gg,/ Poduiie Pdicaifld 8t ANgaont ar

internal end surtface symretry, ange

identical to {RB08nOEmEHRAPAREHt ABANAIE ridk@up BEOVRA thePRidrRA Sediphsrd] f ace
of tubul ar accessory 210 and agai nst annul ar internal end surface 217. It

i s al so possi Rligfof@ind kehes 260ff femaraderhéht 2 Aidohe 2R rid peripteirdlGutfacecker to 5
recover the space |iberated by flange 60" and its collar 65 . The internal
end surfaces #adse 1817 of principal pipes 10, 210 are still facing each ot her
but they have different internal dianmeters because of the presence of
coating 515 A seal Thg axialgles@thobf gloss s1€ iibrae fandtios doPTE gdesmietry ol dlseed
between flanges t o 60, 60' and prevents the corrosive |iquid phase from
penetrating i permectien, in particular the axial thickness of the sealing ring 40 and the distance

between bearing surfaces 25, 25” of coupling 20.
A short nose means that zone 26 is narrow and may require a sealing ring
40 which is relatively wide axially with respect to its radial thickness. The ratio of
20 the width of sealing ring 40 to its thickness is intended to be 1.5 or less, if possible
close to 1, as a high width/thickness ratio would risk buckling ring 40.
We shall see below that when constituting a compound nose, the metallic
portion 16 of the compound nose can optionally be of zero length.
Too long a nose 16 means that the annular internal end surface 17 would
25  not be thick enough, taking into account the taper of the external surface.
Further, the end of pipes 10, 10’ must often be plastically deformed such

that the metal is displaced at 18, 18’ where we need it, i.e., somewhat towards the



_connection. Sealing ring 40 bears indirectly on the internal annular end
surfaces 17, 217 of the pipes via flanges 60, 60 which are affixed to
_these surfaces. The follow ng exanple describes the perfornmances obtained
.of a T & C 15 connection in a given configuration corresponding to Figure
‘5. casing string with a 7" ( 177.8 nm ternal dianeter and a mass per

i enah Cloial et o o S SO, ST BRI SRR J B el
m ni num yi el d@*ﬁ’sﬂ‘ggﬁdﬁ?‘?{%‘gﬁé; (20 conical thread (taper over dianeter =

1/ 16) wth trapezol da 5 threads per inch); netal sealing

surfaces inclined §ff=a1i%g {ifg UbCisaftiMed fORNIaCEIMPRAL I Mstedal’ ERCER b 2
vertex half angle of 7 ahd height 2.5 mm nose at pipe ends 4 nm | ong

inclined extepraEIMatdk ré@foitddwitRIBe8 blakP fibRS. A infateriid cohtain®ig@lsmlalled NY
tubes 2.5 mmthick of epoxy resin-glass fibre conposite cenented to the

met al pipes; pedpdrtivm dfitlads firén@d Wefused duy thieridteds!ths slabtidmedelaspdsid e with
a collar of tﬁe sanme thickness, 2.5 mm 25 ring of PTFE filled with 25%
gl ass fi bres, material anding K4al haaxioabe wefitrinedffuthé&r tonobtath khe tamé coacic@l

t hi ckness of 7.6 nm deforned by 15% after nmakeup; the makeup torque

appl i ed at thpresswic.of nmakeup was 12750 NNm The followi ng tests were
carried out: 5 nmkeup_ / break-out 5 times in succession; behaviour wth
internal water preketd &5%mlass brersindercoment vegean ¢lastismeshilygmat thrqrder of

behavi ith i ) _
ey O cet B e 0 o B o ubrra 7 g R L s Y1
of 30780 1+ Fonem o BaC 8 EaeEiie Of e fimeudin ot sedrdohioRdet o ©
of 10/ 30 + K t1 o, n 0 on: 15
35 MPa of int I t t d 100G, 330 MP
t ensi gno(Gbg}o glgegﬁir%gﬁ%(}rﬁrﬂ 3?‘5@@3&@83@% ‘?ers%lgﬁglc}%g'lnﬁgow bendi+ng cycl Zs
wih a bending anghephakQintheidmdEPERRHA PAILRR ShridbelobeNPAIE A ¢ The

behavi our criterion tor se tests was an e rical "1 nsulation

known as a "Hghigday ddiShe shtstAHa0Y SARESr MadnhihaP@¢itht Calil Of MPGE1TM §186

between the internal peripheral surface of the internal lining tubes and

the collars apgheiwige TR 3kalidigPBy Wil pedjeat intekadllyl Msdiisk | sbstrhi@filg fools3 KV,
continuous current) can detect any cracking of the internal |ining tubes,

the flanges an@vingensidé tierEpassThas the adtidlkarestert df rihgr40nig chloalateddran itioal
tests. 25 The structural integrity of the internal |ining tubes, the
fl anges and t Hianmealafteymakeupsbyesnsalesiog theedidly canspredsed valutrer totbeeequal
mechani cal tests. The results of the visual checks were all satisfactory.
to that deformed radially over the diameter, ring 40 being externally blocked in
housing 21.
Ring 40 being unable to form a perfect gas seal, in a steady state there is at
20  the outer periphery of ring 40 a gas pressure which is close to that of the fluid,
because of the metal sealing surfaces 14, 24, 14’, 24°, When the fluid is rapidly
depressurised, the counter-pressure on the external periphery 43 of ring 40
becomes higher than that of the fluid at its internal periphery 42 and forces the
ring to leave its housing and thus places a corrosive liquid phase in contact with
25  the metal of the connection.
External edges 44, 44’ at the end of end surfaces 41, 41° of ring 40 overlap
the end of nose 16, 16’ and fit the deformable ring on the end of nose 16 and 16°,

preventing any accidental displacement towards the axis of the sealing ring 40.



.26 The present. invention is not limted, of course, to the exanples given
above but enconpasses any enbodi nent which falls within the scope of the

. appended cl ai ns. 27 CLAIMS 1. An integral threaded connection between two
- metal pipes ( 10, 210) of the type conprjising a nale elenent ( 1)
externally formed at the end of a first pipe ( 10) and a female el errent

(200) internally fagi rﬂﬁﬂeﬂhe%{g??cﬁ'}ﬂoﬁﬁ) I%r ?&Qﬂﬁné’ff@s‘él ﬁ%éﬁ):emért otfl?

el enent (1) conprising a rea rtion & nofr threaded

portion, the to%a}&f thB@k{3ds 't&El?éh@l? 1ﬁ$ln{ehtﬁe bARBared sBitfESsOf7 ddaer 7ab Pgnfel enent
(1); the femal e el enent (20 conprising a fermal e threaded portion (223)

and a female ﬂem&ﬂaé@a@g@gmgrédneax cni€all shipectvithed Vertesti Is0&Rle 0N slighlyo
opposite side to the free end of the female el enent (200); the male

t hreaded por t legithan 3D° 66 tHab thermmhelaetadiat sirfaves ngdgethewetbrmable ringst(f &l e

t hreaded portion (223) of the female el enent and the non threaded portion
of the mal®e epewenttit {rbjn displaging ediaily tewatds tthasxief Atmatchisgabeicplostapois (200) ;
15 the male non threaded portion of the male element ( 1 ) conprising, on
movi ng t owar dthus givehrte thednesof esdsi 4, Ah] of sealingming 4Gn annul ar transverse
bearing surface (15) formed over a fraction of the pi e t hi ckness,  being
ext ended by the exFiavraf shays %)h@m&Ptl%‘PﬁtB@énV@ﬂtl%Pﬂ%@é alypipes 40 aadidB et

external diangter and termn n rad rfa

termed the anf alioy st l“H%.‘F’a]ihli %JW%E’E’%?P% e“f"t "k’ckﬂ' g?rd?(fr?s t he

i nt er nal perirgﬁral surface of said first pipe (10); the fenmale non
threaded port R the femal e el ement (200) conprising, noving towards the

o1 de oppogite the iiee Sl igAhdub& RS 5 M., AnBEWAA shleRBIeT >0

bearing su oul'der wn i S conp ary o t he

bearing surf ai: é]%h §B¥aﬂ%n{mbﬁcﬁaﬁ ¢k Bm(ell%]atehg' ﬁ%ﬁﬁ%@gﬁgﬁﬁlﬂﬁle (\ggeé)) t hen

i nt er nal peri p ce of a zone erme a rei Zone

by an i nt er najAfik RORLREd inskf i§ Hﬁtﬁ'é}ﬁﬁy QBrr@sﬁ@Uﬁh@gaIﬁ%l%]is 3 hbPhi@ueal | N9
ring, and termnating 1n an annul ar radial surface termed the annul ar

internal end gyf REECObS hit@rafli%ﬁ@r@bpmﬁkﬁbnﬂ@@M@#ﬂ:ﬁhldriﬁl@s)l 1@ cothining

peri pheral surface of the second pipe (210); t he bearing surface (15) of
the mal e el erTElmm(/é.}arﬂhjahidldmgt}ﬁghndlpﬂesiulnebémgovmgOSMPd ace (225) of the
femal e el enent (200); the annular internal end surfaces ( 17, 217) of the
two pipesif 10, 21Gjasbéibngfidédguosgdesimisiamatetialwiith évalst reaistint toashoeks r om
each other; a sealing ring (40) of synthetic material being directl

i ndirectly tocqusedbpdeas whichwaene insidesthe pines, buitthis magterial ¢anantfhgobepg 7

217) of the tvvo Fag{)es ( 10, 210) and being directly or indirectly axi aIIy
conpressed byb¥a deformationnt er nal end surfaces; characterized in that: a)

h of th h h fe | f 15 th
oot i o commy | SLEoxens gt '°”Saﬁ s AT, CePL .ol O
ot o Caen | meSHhdl fen 8 386 B[ St h {elfivRS ot stdble By SHE £ o
metal seal) ngaa@tésa%%tﬂ 2% P mdiRepipe b eatd eFPMe (ARMal Wikiflg 2niRSisyi ve

diametral “interferen
US-A-3 482 007 describes an example of such an affixing process by cementing.

It should be noted that a sufficiently thick bonding layer 52 can absorb the

geometrical discontinuity 18 resulting from tapering the end of main pipe 10.
Internal lining tube 51 is preferably cut at the same cross-section as the
25  annular internal end 17 of pipe 10; the presence of a nose 16 with sufficient length
so that the cut surface is located beyond the vertex of the bearing surface can

facilitate the cutting operation.



.20 b) .a clearance i's maintai ned between the external peripheral surface of
the nose ( 16) of the nale elenent ( 1 ) and the facing peripheral surface
of the reinforcing zone (226) on the fermal e el enent (200). 2. A threaded
-.and coupl ed connection between two netal _pipes ( 10, 10' ) of the type
‘conprising a nale elenent (1,1') exter na?qpy formed at the end of 25 each of

two pipes (10, 10 f en i) o LNt l,y. forned at each
end of a coupling iﬁwr?%gg{@éngpgﬁ%@n%fné% c(o %t,lagng‘l tﬁée?‘ﬁ%“%rpﬁl %Ipn%e?r@
di sposed back 0 ' = I (1, 1)
conprising a %‘%{P“é’pfﬁﬁﬂeﬁhﬁ’éﬁ‘?ﬂ? gir?’h %‘%736’27%’13 egﬁ%ﬁdg&ﬁ%%&*ﬁ%ﬁe?ﬁ?@ enéi
portion, the hafiddrpip&itises 1@casedoon sithe free end side of the male el ement
under consideration; each fenale elenment (2, 2') conprising a femal e

threaded portion (Bah Hadsd 70.0d tiusf @istitated Ghe liaas portidardfi HBompoirde
opposite side to the free end of the femal e el enent under consi deration;

t he mal e tHhr easkedvifomeiatliv o8 16,115’ ) andfsed inghringpd (ebeatsdindinéctlly lon the Intéraaing
screwed into the femal e threaded portion (23, 23" ) of the correspondi ng

f emal e el emenannular epd sudackstlie 1 Hoof thé tubssleth flanges 30, XY vducharmedfixal ® enent
co-operating wth that of the corresponding fenmale portion; the male non

t hr eaded por t these pffagesch nal e el ement (1, 1') conprising, on noving towards
the free end of said male el enment,_an annul ar transverse bearing surface
(15, 15') forned ovie ihe fue dlapgesof0,t e aps pf@ntlmlc%ﬁég@}nt%iswgn@gtceH&ed by

t he external géri her% S]ﬂ'If ace .Ef a nose 15 wth a reduced external

di ameter and PR HaA%E fhYiH ke deschRsthl ar radial surface ( 17, 17' ) terned

t he annul internal. end surface. which jojns.the..nternal peripheral
Surface o) tho. pi pabiTaer BE: Gt dithdsed fial Syl ¥efhdfto AERREGR o na
end surfaces ( 17, ' tN ] g‘]gﬁ t a i stance
from each ot her; Zgﬁztf?'u%e ?lgksa gg}r?gﬁggftﬁ?ea e@%&eﬁl?aﬁgﬁggpﬁé?cﬂﬁ?@%?é&el enent
(2, 2') of co i n g i ite
the free end %@glglﬂigé%g%% eme){ﬂéljﬁ 2‘?‘?6 gll”l tggr)l%%}féglrvg?)\f%g@%é E%egﬂggﬁ ggaisétsjrface
(25, 25") forphnd phasehiRubetartheMpitdhalilminpOiBe STBRY Mk ndi pipeaobeari ng surface
(15, 15') of the Corresponding nale elenent (1, 1'), being extended by 25
the internal periphgeafl 3Uﬂh¥3ﬁ§£ @ arful@ Rojeetioe™ avhici hf fned foaze66ve 26,
26'), then by a housing surface (22, 21) for a sealing ring which is in
comon W th t tvithhaosiphemeantary ahape(féhed & the emfofttheebmidirey lageari2l e el enent of
coupling (20); 30 the bearing surface (15, 15') of each male elenent (1,
1') abutting agai n$he tombinetion nfythisipfogastiog 73 and3hip gnovieramchars rtless famgti ng

femal e elenent; a sealing ring (40) of synthetic nmaterial being directly
or i ndirect | yostherend spdacedfites iRedpipthe annul ar internal end surfaces (17,

17 f th i 10, 10 d i iall db id
annul ar i nter nal | eRGs oWRt Bee 2 of Raes 0oz c SHNATAE b each of the non
th ded ti . t h I f 1) . f le 1 2,.. 2
cllemonts of the coflTBBt 10i oBS e be ewd) tulh fyne SEufrslut finfrtads

I i h I t 1h [Wele I
Surface, The Bary R, PSuEERRERATR hGAGR B0 hAERINE Sl M (|
surface, . !
ot r esponal ng onEe WP faclfefri38,1d00 by HELE P10l Hrangflinkd Brofchf,
nterference: b) aThl AREARCRripReAPintat DPHalR8eA dNRIMS SRRk IGIPNer al

|
surface of the nose (16, 1 of each mal e enent (1, 1') and the facing

peripheral rejnthekgicAgios OF firGatetrdd perdfheral QirfiddeofamterrRb RAIMitile: § €NBhch _
element (2, 2 ). 20 3. A threaded connection according to claiml or claim
2, char act eri 7 dikpositibh @hsurésethanthe | casss isaétemne] flemds sanstancall aldng, the pipe 217)

of the pipes have
25  string.

External peripheral surface 74 of flange 70 is a conical surface located
substantially in the extension of the external peripheral surface of nose 16, to

enable edge 44 of sealing ring 40 to overlap surface 74.



“.substantially identical external and internal dianeters. 4. A threaded

connection according to any one of clains 1 to 3, characterized in that the
_bearing surface (1 S) of the nale elenent is a very open concave 25 coni cal
- surface, the bearing surface (25, 225) of the female elenent (2, 200) being
‘coni cal but convex at an angle correspon@i ng to that of the bearing surface

(15) of the nale e 1emeenﬁ éhl(%:v V3l t?'n Afjtl:l}read d coggffebctifn Iz%*tlcclg)rdiarglg to
any one of clains 85 2,5 gr%ctag?’l%_ea |ngl_frﬁa’ fElewg angt &PHBFSIPR
| nternal perl %ﬂﬁ@?gﬁ%@@;@ f[?{]faEQGI bt l?hfiﬁg Etbiled UG ﬁgﬁ%ﬁ%@%t&%&é‘@f femal e

el ement (2, 2 e distance T ncreases earing surface

(25, 225). 5 fs ifﬁex‘gﬁf a&ﬁfc@erﬁ@ng%napas %H&?it@hﬁggéﬁpl&hﬁiﬂ ce BP%\Pflgﬁ{a R i zed

in that the angle between t earing surface (25, 225) of the

el ement (2, 20@ke@fsithtifternBi prpheialsurfids bPfiferhaAGining?@be 81 by A8hGRE el enent
is aright or an obtuse angle. 7. A threaded connection according to any

one of clajms 1 toHere affacichr flaggd 80,060 coddtitutéshehemBkigerie pditicmndf fenal e
(24, 224) netal sealing surfaces are conical surfaces with a vertex half
angl e whi ch i somphsidanise ahd wedlthgnding: 40 bedrk énditcathe toar the finteimak anmulad acles
reduci ng towards the free end of the nale elenent ( 1 ). 8. A threaded
connect i on acswfatend7t d7anf the@ipes b dlangest 600 60" wihclr atst affixeddo 1thesen t hat
t he external peripheral surface (43) of the sealing ring (40) bears agai nst
at | east one S#rfagPyht section of the peripheral surface of the housing (21,

221) provided on the fenal e el t {2,..200). 9 A threaded, connection
according to any oﬁgmg? g&ﬁ%ﬁ ?ﬁﬁ‘lngg Bress}lﬂégrﬁ%ﬂt%\’é{“ékit%éeélsf meehanical piEessesal i ng

09 (40) OB oL MO RS 20 bR o
cavse the {1 Belook 8 kel R s hbbe. Pooe b HIAGE gRISY
AR e T T e
042 270Dt SuRRin s o AT igsuplo PO bl 8 et
in that the igigigadrviee) ihohgtelal puriplacs sarfdcabNubli 65MefdNA run into the
15  internal peripheral surface of internal lining tube 51.
In a variation shown in Figure 8, the compound nose on the male elements
is constituted solely by flange 70, 70°, the metallic portion 16, 16’ of the
compound nose having a zero length and the internal annular end surface 17, 17°
of the pipes being located at the foot of the male bearing surfaces 15, 15°.
20 The clearance between the external peripheral surface of the annular
flanges with respect to the inner peripheral surface of reinforcing zone 26, 26’
prevents any contact pressure from being released between the sealing surfaces 14,
24 and the flanges 70, 70’ from freeing themselves from the principal pipes.
It should also be noted that a slightly concave conical shape for ring
25  bearing surface 62 or 72 will cause an over-increase in stress on critical portions
of flange 60 or 70, and thus risk cracking the latter. While this is not shown in

Figures 4 or 5, a convex conical shape with a vertex half-angle of about 85° could

advantageously be used for bearing surfaces 62 or 72 of flange 60 or 70.



.32 end surface (17, 17", 217) of at |east one of the pipes of the
connection is provided with a coating, care being taken to ensure that the
_coating is continuous between these two surfaces. 12. A threaded connection

- according to claim11l, characterized in fhat the 5 coating used for the

i nternal peripheral surface of the pipe dnd the annular internal end
surface is a |l ayer 1 t i L i i or
applied. 13 . A th@ga éﬁﬁ%é%HQ{??Eﬁg§é§§%5§¥§%?%‘§9§¥ﬁ§ﬁ@?h%ﬁgﬁgg¥erized in

that the coatimgeppy hﬂﬁn%,%elgﬂ%at'gﬁ,rdrF&ltaf'erxﬁJulsi&l% WithGRe Raid 1B a‘?lo?eb\}\ﬁ %@' pes to

be o connected 1s cohstituted by an internal lining tube (51 i's
affixed to thgseps aRIPAMicHBtiMiifeoftheldatiff oh Mg AMORE HitbraRl eddn@rthéangver se
end surface of which is disposed in the same cross-section as the annul ar
internal end sfuhé acgn pipdsydanchusied ¢hsared bgapadhérad flangecsuch a9§0 of 70.he
connection and in that the continuity of the coating on said annul ar

i nternal end surf a€hke (ntsthalilmnidbtubasan eldo by fomadsfrah assynthetic aterial avide (60,
70), one of the faces (61, 71 ) of which is affixed to the annul ar internal
end surface (suffiyient dystibity {o amdblezthel end of He atetnad dningcbe to badeadedeat mal
lining tube (51 ) and the opposite face (62, 72) of which bears against the
seal i ng ring {igm)anglehe qepsiétutsia flargerpoverieg theemnulgeiriernal enshpsiasel ohdhse

constituted by a netalljc, portion ( 16, /16" ), 20 and, the annu]ar fl ange
(60, 70). 14. pige Withowt aigking rifeding i ﬁ@c@&%’f?@ Qe gﬁ“?ﬂi@g%qﬁﬁl&?‘gﬂag% zed in
t hat the conmpound .nose t he mal e el nt. or enents i s exclusivel

const it ed by iR foheb R 15 5 Rufa 78 ofhod BSRER sReror it RS 16
of the coppou Mo having a zero length. 25 15. A threaded connection
according to crfaim13 or claim 14, characterized in that the internal

|ining tube (S1) 1 pighhd bXSot 8 1 LAl Wil REUROBASE b aRKHhable

relatively thick |ayer nding nmateri a eres to the main

pi pe ( 10) angnd QHidiEwollEbdddo Widd Mlard W81 §idetibn, the3dakRe of thdiRadsd

connecti on accoégillng to any one of clains 13 to 15, characterized in that
the face (71 perfhetddSuith@NaR the Ahnlhr Bedrsl dn@Vvarfdeest 178 1anBAbiYes i10f onal end
surface (17) conprises a protrudi ng anchoring nmeans (73) co-operating with
a nmeans of cobgihgaRhinaspraydapgeri with Bahiekakss wf labow G0 inmh fof anapdkygypeay er
(52). 17. A threaded connection according to any one of clains 13 to 15,
char act er iz edsynthdticanatedind. f | ange (60) is extended at a right angle on the
side of its internal dianmeter by a collar (65) affixed via its external
peri pheral surfaceln thig hasei theesenling pag iiprplased dyrdaequivalent realing: meas
lining tube (51 % 10 18. A threaded conpection accordjing to any gne_ of
claims 13 to 9omstibmes by deformeble rines Abt 3% tosated sHBESIEH0! 2 gentral 7mig 32008 are
formed fromthe sape type of material as _the.internal,lining tube 51,
51'). 19. A tﬁfaé%g’gh%ﬁﬁ?%ﬁfﬁldﬂﬂhfﬁéa‘?Ca?%&‘af 8fé‘ﬁ§sgﬂe§%ﬁ“%’1%ﬁ%§ﬁiﬁﬁl’% 18,
characterized i.n. that the bearj surface (6 72) | e _fin n -Lhe

fl ange 15 (60{61&85%?561)8’(5(/@?%}1’546?(8WF£‘7 PULERAN %gol?ﬁl%%PPE E?Earggl.fogﬁ&) WA{h

t hr eaded d nection according to claim?2, taken alone or in
conbi nat i % Wﬁﬁp%%gﬁ%g% of clainmse 3 to 19, characterized in that the
sealing ring is anpRinBleGitgs382b3 Beh, TBABGNGAE Vel daUERH ©¥nd stiefRs 1BDI e
ring (31, 32) disposed co-axially either side of a central ring (33) of
hard 20 synt he{’i ¢f ehfralringl 33. €ach of the two defornmable rings (31, 32)
bearing axially on one end face (35, 35 ) of the central ring (33), and on
t he annul ar radi al Thelirdtaasl petiphérel sunfaes odenaraligl33 is1dcatedah the @aensicrD, 10')
21. A threaded and coupl ed connection according to claim 20, characterized
in that the def thewaitkd intémelspefiphicraBirfage ef pigeselbanhdtld’t he end faces (35,
35') of 25 the central ring (33). 22. A threaded connection according to
claim 20 @F clai m Zhe endaswbaces i32edSi roft erntral Himge A qanchbe slightly Ionyexof t he

central ring (33) are convex truncated caqn suifatcgeso Wth a vertex half
angl e of at | &yBgatedsconical surfaces with a vertex half-angle of 80°, for example, to wedge

deformable rings 31, 32 and prevent them from leaving their housing.
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connection.

Sealing ring 40 bears indirectly on the internal annular end surfaces 17,

217 of the pipes via flanges 60, 60’ which are affixed to these surfaces.

The following example describes the performances obtained of a T & C
15  connection in a given configuration corresponding to Figure 5.

e casing string with a 7” (177.8 mm) external diameter and a mass per unit length
of 29 Ib/ft (43.2 kg/m) corresponding to a thickness of metal pipes to be
connected of 10.36 mm of API L80 grade (low alloy steel with a minimum
yield stress of 551 MPa);

20 e conical thread (taper over diameter = 1/16) with trapezoidal threads (5 threads
per inch);

e metal sealing surfaces inclined at 20° to the axis;

e conical bearing surfaces with a vertex half-angle of 75° and height 2.5 mm;

¢ nose at pipe ends 4 mm long inclined externally at 20° with respect to the axis;

25 e internal lining tubes 2.5 mm thick of epoxy resin-glass fibre composite
cemented to the metal pipes;

e 2.5 mm thick flange of epoxy resin-glass fibre composite with a collar of the

same thickness, 2.5 mm;
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+ bending at a bending angle of 10°/30 m

+ instantaneous depressurisation.
e second stress combination:
15 35 MPa of internal gas pressure at room temperature and at 100°C,
+ 330 MPa tension (60% of minimum yield stress of L80);
+ 3 alternated bending cycles with a bending angle of 10°/30 m
+ depressurisation at a 1.4 Mpa/mn rate
The behaviour criterion for these tests was an electrical insulation test
20 known as a “Holiday test” in accordance with specification NACE TM 0186
between the internal peripheral surface of the internal lining tubes and the collars
and the metal pipes. This electrical insulation test (13 kV, continuous current) can
detect any cracking of the internal lining tubes, the flanges and the collars
associated therewith during the mechanical tests.
25 The structural integrity of the internal lining tubes, the flanges and the
sealing rings was also checked visually after the mechanical tests. The results of

the visual checks were all satisfactory.
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5 e the male element (1) comprising a male threaded portion (13) and a
male non threaded portion, the latter being located at the free end side
of the male element (1);
o the female element (200) comprising a female threaded portion (223)
and a female non threaded portion, the latter being disposed on the

10 opposite side to the free end of the female element (200);

¢ the male threaded portion (13) of the male element being screwed into
the female threaded portion (223) of the female element and the non
threaded portion of the male element (1) co-operating with that of the
female portion (200);

15 ¢ the male non threaded portion of the male element (1) comprising, on
moving towards the free end of said male element, an annular
transverse bearing surface (15) formed over a fraction of the pipe
thickness, being extended by the external peripheral surface of a nose
with a reduced external diameter and terminating in an annular radial

20 surface (17) termed the annular internal end surface of the first pipe
which joins the internal peripheral surface of said first pipe (10);

o the female non threaded portion of the female element (200)
comprising, moving towards the side opposite the free end of said
female element, an annular transverse bearing surface (225) forming a

25 shoulder which is complementary to the bearing surface (15) of the

male element (1), being extended by the internal peripheral surface of a

zone termed a reinforcing zone (226), then by an internal peripheral
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o the bearing surface (15) of the male element (1) abutting against the
bearing surface (225) of the female element (200);

e the annular internal end surfaces (17, 217) of the two pipes (10, 210)
being disposed facing each other at a distance from each other;

e a sealing ring (40) of synthetic material being directly or indirectly
interposed between the annular internal end surfaces (17, 217) of the
two pipes (10, 210) and being directly or indirectly axially compressed
by said annular internal end surfaces;

characterized in that:

a) each of the non threaded portions of the male and female elements of
the connection comprises a metal sealing surface which is annular in
shape located between the threaded portion and the bearing surface, the
male metal sealing surface (14) of the male element (1) bearing on the
female metal sealing surface (224) of the female element (200) with a
positive diametral interference;

b) a clearance is maintained between the external peripheral surface of the
nose (16) of the male element (1) and the facing peripheral surface of
the reinforcing zone (226) on the female element (200).

A threaded and coupled connection between two metal pipes (10, 10’) of

the type comprising a male element (1,1°) externally formed at the end of

each of two pipes (10, 10’) and a female element (2, 2’) internally formed
at each end of a coupling (20), the female elements (2, 2’) being oppositely

disposed back to back on the coupling (20);
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e the male threaded portion (13, 13) of each male element (1, 1°) being
screwed into the female threaded portion (23, 23°) of the corresponding
female element (2, 2°) and the non threaded portion of each male

10 element co-operating with that of the corresponding female portion;

e the male non threaded portion of each male element (1, 1) comprising,
on moving towards the free end of said male element, an annular
transverse bearing surface (15, 15”) formed over a fraction of the pipe
thickness, being extended by the external peripheral surface of a nose

15 with a reduced external diameter and terminating in an annular radial
surface (17, 17°) termed the annular internal end surface which joins the
internal peripheral surface of the pipe under consideration (10, 10’);

e said annular internal end surfaces (17, 17’) being disposed facing each

other and at a distance from each other;
20 e the female non threaded portion of each female element (2, 2’) of
coupling (20) comprising, on moving towards the side opposite the free
end of said female element, an annular transverse bearing surface (25,
25”) forming a shoulder which is complementary to the bearing surface
(15, 15°) of the corresponding male element (1, 1°), being extended by
25 the internal peripheral surface of a zone termed a reinforcing zone (26,
26’), then by a housing surface (22, 21) for a sealing ring which is in

common with the housing surface (22°, 21) of the other female element

of coupling (20);
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100 characterized 1n that:

a) each of the non threaded portions of each of the male (1, 1°) and female

10 (2, 2°) elements of the connection comprises a metal sealing surface

which is annular in shape located between the threaded portion and the
bearing surface, the male metal sealing surface (14, 14’) of each male
element (1, 1°) bearing on the female metal sealing surface (24, 24’) of
the corresponding female element (2, 2’) with a positive diametral

15 interference;

b) a clearance is maintained between the external peripheral surface of the
nose (16, 16’) of each male element (1, 1’) and the facing peripheral
reinforcing surface (26, 26°) on the corresponding female element (2,
2%).

20 3. A threaded connection according to claim 1 or claim 2, characterized in
that the annular internal end surfaces (17, 17°, 217) of the pipes have
substantially identical external and internal diameters.

4, A threaded connection according to any one of claims 1 to 3, characterized
in that the bearing surface (15) of the male element is a very open concave

25 conical surface, the bearing surface (25, 225) of the female element (2,
200) being conical but convex at an angle corresponding to that of the

bearing surface (15) of the male element (1).
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the reinforcing surface (26, 226) of the same element is a right or an obtuse
angle.

7. A threaded connection according to any one of claims 1 to 6, characterized

10 in that the male (14) and female (24, 224) metal sealing surfaces are
conical surfaces with a vertex half-angle which is substantially identical,
the diameter of these surfaces reducing towards the free end of the male
element (1).

8. A threaded connection according to any one of claims 1 to 7, characterized

15 in that the external peripheral surface (43) of the sealing ring (40) bears
against at least one straight section of the peripheral surface of the housing
(21, 221) provided on the female element (2, 200).

9. A threaded connection according to any one of claims 1 to 8, characterized
in that the sealing ring (40) comprises mechanical blocking means (44,

20 44°) to prevent radial displacement of the ring towards the axis, which
displacement could cause the ring to leave its housing (21, 221).

10. A threaded connection according to any one of claims 1 to 9, characterized
in that the end annular surfaces of the pipes of the connection in contact
with the sealing ring (40) are slightly conical convex surfaces which

25 wedge the sealing ring (40) and prevent it from displacing radially towards
the axis.

11. A threaded connection according to any one of claims 1 to 10,

characterized in that the internal peripheral surface and annular internal
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10 connected is constituted by an internal lining tube (51) which is affixed to
the corresponding pipe (10) of the connection, the transverse end surface
of which is disposed in the same cross-section as the annular internal end
surface (17) of said corresponding pipe (10) of the connection and in that
the continuity of the coating on said annular internal end surface (17) is

15 ensured by means of an annular flange (60, 70), one of the faces (61, 71) of
which is affixed to the annular internal end surface (17) of pipe (10) and to
the end surface of the internal lining tube (51) and the opposite face (62,
72) of which bears against the sealing ring (40), the nose of the male
element being a compound nose constituted by a metallic portion (16, 16)

20 and the annular flange (60, 70).

14. A threaded connection according to claim 13, characterized in that the
compound nose on the male element or elements is exclusively constituted
by the annular flange (60, 70) , the metallic portion (16, 16’) of the
compound nose having a zero length.

25 15. A threaded connection according to claim 13 or claim 14, characterized in
that the internal lining tube (51) is affixed to the pipe (10) of the
connection by a relatively thick layer (52) of a bonding material which

adheres to the main pipe (10) and to the internal lining tube (51).



", 10& 10%0& ()-910%0& ()- 10b 10D
X0b3710%8&" () - S5310%& () - s3M 10%& () - : hPdEbCS 10GLO%O8 () - GLOYO& () - F

- 10%08' () -910%08 ()-Y GLO%ODS () - yGLOYDS: () - PWdEbCS

I 1010%0% () - 9Z10%0% () - Y3109%0% ()-y' ! 109%0% ()- & 10%0% () - @O%OL () - 1HIEbCS
"10F( F10%08 () - & & 10%08' () - $10%08" () - " F10%08& ()- :!10%0& () - &

10908 ()~ 109 () el PRIt 4 ) Sk 8t sy 13 0100
1009F10YCE. () 37108 SR ke FFEF 6 Fingd (70) 1R ikl

6 :110% u-u& ()-!, an 0 ; s Cry . ¢ oo (1
O oaa s Uoua 0t avbérafchd sirfick {DPpefipkises & TR FLROH fokark

10PuPu! #" s! 10%PuPu g3 bofoperatihd GAkMSants Jof ComPRmBABNCINEE 0VeR el sEHR& () - &
10%<& ()-F @O0%& ()-GLOW&' ()-F GLO%& ()-" ={dEr S48f GIOGLO%<& () - &

10%<& () - &L0%<&' () ofBthe BUmding Jaysr (SPRU<&' () - 109%<&' () - O dEr S48f GLO*M 10%&' () -
3(GLO%& () - S&GLOU& () - $GLO%& ()-" 10%& ()- glO0%& () - DGJEr S48f GL0&S5
10%<& () -s310%%& (A thkadedg 'connegtion according to any one of claims 13 to 15,

109%&' ()--MO%& ()-+Gl0%& () - GdEr S48f GLO&S5 . .

10%<& ()-s310%<& ( Fharaateyized in fhagthefbmge(q0) ipedended @) a righti@ugeoy the sidsr mal "
"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Headjng 53]c"
"Headi ng 63] c" " He@Hithinteraplediametsn by acodlal €65) affaxed vig ity Fxternal ‘noephgrak

g 6 13 SrEon fo thesniepa panALgiakSirficd of the intemal Rhing fabe (511, V™0 €
INPECUNEL] i, KR GN VR T R LT

<2 acera 9K VEEREETONRGRS x PREGERE 200 fomss Sy e
HSYE () *+, - 1 012346432 of miateri@RGhe internal lining tubes (51, 51°).

19. A threaded connection according to any one of claims 13 to 18,
characterized in that the bearing surface (62, 72) for the ring on the flange

15 (60, 70) is a very slightly convex conical surface.

20. A threaded and coupled connection according to claim 2, taken alone or in
combination with any one of claims 3 to 19, characterized in that the
sealing ring is an equivalent sealing means constituted by a deformable
ring (31, 32) disposed co-axially either side of a central ring (33) of hard

20 synthetic material, each of the two deformable rings (31, 32) bearing
axially on one end face (35, 35°) of the central ring (33), and on the
annular radial surface of the internal end (17, 17°) of pipes (10, 10°).

21. A threaded and coupled connection according to claim 20, characterized in
that the deformable rings (31, 32) are adhered to the end faces (35, 35°) of

25 the central ring (33).

22. A threaded connection according to claim 20 or claim 21, characterized in

that the end faces (35, 35”) of the central ring (33) are convex truncated

cone surfaces with a vertex half-angle of at least 75°.



