: DEFCe3e(~~LR6T(r 28 August 2002 n~m~~~'~ THREADED CONNECT] %E@W@
Pl PES | NTENDED TO CONTAI N A CORRCSI VE FLUI D(verif du PCT public “pour S nga)
The present invention relates to a threaded connection between two netal

pi pes whj y not be provided with an internal coatin
nore par “ﬂ\WWWN\\ ended to contain a corrosive fluid. Thr eaml\wlmﬂmmm
connecti ons wietal pipes are already known for use in oil orn ~

gas wells such as production tubing to yaise oil or gas to the sur &6t or
as casing pipes to hold the ground around a well. Such threaded connections
are gener al HHREADED t INNECTFON | FOR METALTEPIPES e IRTENDED fROSt pi pe
conprises a nmal e connecting elenent and the end of a second pipe to be
connect ed c@QPNTAIN A CORROSIVEREUID(GricdiePENpublidpoupSinggd, namely the
ends of the pipes to be connected each conprise a male connecting el enent,
each end bei ng sdhewesenttinzertionr ielatasutpla thepadedporimection betiveemtveo awtaiect i ng
el enent at each end. French patent FR 1 489 013 describes an integral

t hr eaded cominestwhich wiay tor Iay 0ot beaproxisled avith An detdmal comtingrandodre tohare mal e

el ement having a concave conical] shape which, at the end of the connection
nmakeup, beapsrtisylariydntendeddn gantaingeastasivedBid-der | ocated at the base of the
thread of the fenual e el enent; ‘;“%@Eher’ the outer term nal edge of the nale

el enent is sl i ghtlibyeaded gomniegtio astal pipesase aeadyrigovanios e ayailipst a
correspondi ng copcave truncat.ed conical ,portion aon the femal e el enent thus
ensuring>an gg&&’@ ?%‘WS"Q&I’?‘@'\Q&P“@@@& g?f‘?é% QdleQrea3 to dh Stace A 33 L38INGs ¢ he
connecting el enents. .That tent ,al sq describes an option in which a
connecti on P&ﬂg‘ﬁ‘? %@gtlilesgrgwgcfgr&upﬁ%é\fc ally with a | ayer of enanel or epoxy
resin when the flqui i l.at | I i ' [essive or corrosive as
regards the net aISH%I?m%a;d%gF%&eegOﬁ%ég%%ggﬁ%(}219%‘ Internally coated

pi pes may al %ghl];' |t I td J J

conpri ses wa gz}tQ%a{, hc e{yggﬁeﬁg%aﬁn%%% P g?egcsﬁé/rggg %x%!g ndogrrl é@%%ﬁé}ts t hus

hi ghl'y corrosiNg tleOMRY §a sE@ndHIR t0/B& Bonrebtel cBRiprisSs # FEHAB lcoRMbbting
penetration of aggressive fluid into the shoulder, 5 FR 1 489 013 proposes

a housing on theenpsi de of the male end for a conplenentary sealing ring
whi ch bears both on the coated zones of the nale end and on the shoul der
whi ch is com)icousled; naniely tHeeeridstofthapipesas begondectddecaph pomprikeinapsan pat ent
application EP 759 497 describes a threaded connection which is intended
for a water i gpmeciingelonieht, teach et being serewed ty ashoh ycduplimy bomwisingaf r om an
oil field; the water inj ected into such a well is usually an oxygenated
bri ne which i female cenmecting elemesi ateactemd759 497 describes a threaded and

coupled (T & C connection, the coupling conprising internally, to either
side of a protrudrenghpatent BR lpdcﬁ%qlérqesqﬂwammt@grakq%mﬂ%ﬁom@mmby a

femal e thread, the pipe onpr.isi externally, .15 nmoving to s their
ends, a 16 hr d#ReAoilal GHERSH e ARIGHiar Al Flemepthaing a oneaye comcal 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.



surface which is conpl enentary to the shoul der of the coupli Q\lgdmt% agl |y
a snooth zone term nated by an annul ar radial surface. A sealing ri 8 f

soft synthetic material is interposed between the ends of the pipes and is

- conpressed by the ends of the pipe, the position of which at the 20 end of

" the connection nakeup being deternmined by the thrust of the bearing
surfaces of the pipes on the correspondi ng surfaces on the coupling. The

. internal surface and the annular end swfaces of the pipe are coated with a

synthetic resin such that penetration of corrosive liquid into the netal

parts of the condetemally costed pines mayoalsg be reguiredrwhes kel flnidnejreubBingRn 759 497

al so describes solutions for integrally threaded connections derived

directly ft#ienpipaecemspiises oraterewith chloddessand/oredissolyed axygem ot C6h, andhis beari ng

surface in this case being noved to the free end of the fenale el enent.

28 August 281 highty cprrasive s thpmetal Msed- seal ing ring of soft synthetic

mat eri al cannot he conmpl et el i i tight, as the

ht , i cul .
contact pressure RPEFLY pﬁ?’e%l‘ﬁé:‘l‘ Béqetrlﬁtgqrggféégcrgqsﬂv& &@‘adﬂ@nﬂ‘ﬁm@m@%an t hat
[ ti f i,c def ti f t al t al d i bed i
FRoA 1 480 BRS IPABTLS bEeRkE™h  Blie, fnlBiekinsfl BrcBrawels, <BF: Rndy
I i abl I i I ticul arl
hose i nt ongaibfiienkity SAAG0 RNIREL babs pih hSLoRd Thes TPE RBEERE Ras” o
hofifddr GAR

preserve a ggg i EHtRhRCFIR AR IS Inal EEAR oF Ble pipéeSs despite

&sS
sever al makeupﬂ%rea out cycﬁes, as the nmetal to pipes mnmust rgé able to be

detached then reﬁ}&ﬂﬁﬂ%teh@g}?ﬁlﬁﬁf&l BpNLSOEy &Ecﬂﬂe@%thfr%@d !caﬁﬁe%ﬁsﬁ

1
connection nust al so be capable of being in the formof an integra

connecti on MRS iRteRded for aGAIACIjeeiordWell itd i Fﬁ@be eEdQery By diiartioay Pl i ngs
which are relatively econom cal to produce. Further, the threaded

connect iion et ah@iCapgldbie whtebénjsgedrntte sudiba Wel Ve asuallyanPopiengbda net al
which is resistant to corrosion by the fluid contained In them and
bet ween t wo brinpehidfis axtmeahelly calrosibe.i s not resistant to corrosion but is
provided with an internal coating which is inert to the corrosive fluid;
and between a pi B2 859 49hdeswriboshachreaded el souphed (b & L) osingntiemdha pi pe 20
provided with an internal coating. Clearly, using an internal coating
enabl es a | eeuplingecomprisingainternallss do @n@r@%a%@ profewding eantisk pogiod, avhen

have so

internally coated pipes are used, ght, to produce a connection
which is coﬁ%‘&%linbﬂ@“gi?f rfORrkWtﬁiS Phiangas@!ﬁ thegad, §wr BARCH GORIPEHDE SxBImally, 25 t hi ck
and with coatings, in éhﬁ_’formof a:gbcﬁi Wt a thickness of the order of a
few nm Whi c AV faéards therrendspg thigp %%5%3%&11 AT SARSVEFSFi BEating her et o,
the constituent majeri.als of these internal |ini t ubes possibly being
relatively B‘l"??c[el \gEuch 1§g:ompéﬂg?n%6ot?nt € sHSuider' Ot H coupling a ﬁnall%r a

smooth zone terminated by an annular radial surface.
A seaiing ring of soft 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.



In a tirst aspect, the invention provides an~ integral thre% ion
between two nmetal pipes, in particular pipes intended to con :Ajurpq%Q%&é

corrosive fluid, of the type conprising a nale el enment externally formed at
the end of a first pipe of the connection and a fenale elenment internally
formed at the end of a second 5 pipe. The nale el enent conprises a nale

t hreaded portion and a nale non threaded portion, the latter being | ocated
. at the free end side of the nale elenerd. The fenal e el enent conprises a
femal e threaded portion and a female non threaded portion on the side
opposi te t he &ee Senklacbnndrtion avith ®selisgeing.of sofi syhthetia hmtarial tenmmk bet hr eaded
portions can, for exanple, be a conical thread or a conbination of two

cyl i ndri cal completalygght, i particulangasiight agdleeantact presstne exertaddyotdd spfrt i on of
the male element is screwed into the fenal e threaded portion of the fenale

el ement and matsiahsag ihmugh kawves than; that resultingfrom elastic datormationpba metad wi t h
that of the female poytign. 15 The | e _non threaded portion of the male
el enent conﬁpiaéé%tﬁlarﬁ‘df?ﬁ‘ifa’efl%ﬁgﬁg‘lt‘{@qlﬁee end of that element: an annul ar -
transverse beari surface for.nmed qver a fraction of .the.pipe thickness;
the extefnal per inlg‘ﬁeﬁrﬁ?e“ dvegtin é?e?‘ﬁ QoRravife an EXtF"é’Eﬁ!Xe‘Hh&!?é’PﬂéFg i anet er;

20, an annuyl ar, r.adi al .surface ich joins the . internal peripheral surface
of the fi rstd“ﬁ d coangegfon for e plgsﬁ,ﬁorga?xfu&g.@%% 5¢ ak?‘i‘“‘r%c?"f‘%ﬂ‘ 4nnul ar
internal en oﬁ{;’sriilgﬁﬁid()f the first pipe in the remainder of the present
docunent. The Tenal e non threaded portion of the fenale el ement conpri ses,
novi ng 25 toward ! int 115 {th Srdsk i e Al
annul o tr ansver ShciEeaEoRRBRR s WRLRR LRl Bad gl RERtance

conpl enent apyaihg hbhahRar §tfgs IiRCRvaE MR BalebfBMes, al B infagr nal
peri pheral sOrface of a zone ternmed a reinforcing zong; 28 August 2002 5

an intenpal phRE HAREHSALIO RIS ddachid tRae-atiched $CatheRG funitikr of Afegnnul ar
radi al surface which joins the internal peripheral surface of the second
pi pe. This annul ghertadaddd connéaiva mast tatsorbdcaphble afbeingr ini the €5mabf and
surface of the 5 second pipe in the remainder of the present docunent. The
beari ng sur imtegrabtonrdeetiom|and edse aEht& aButanegwinnand tilehiteeasengustinbace of
the femal e el ement. The annul ar internal end surfaces of the two pipes are
| ocat ed f acicogplings Wwhichhase relativelyt ecaneiingrabtoguoduosm each other. t0 The term
"radial" for the annular internal end surfaces of the pipes indicates in
the present docufurhes thetthrepdesdcogneation arush pe.capablenf being madependi cul ar or
al nost perpendicular to the onnectli on axis. A sealing ri ng %{] synt hetic
mat eri all5i s *diPPEeeRyiwer Pipatiof dcmelal jwhigh 43 sevstyit: tecartasin By dhe dlid nt er nal
end surfaces of the. t i pes and provides a first 15 sealing nmeans agai nst
the fluid conf‘é‘i‘tﬁ’é‘ﬁd?r\h,\@fg’e t he pi pes, the sealing ring being

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 ihtemally line the main pipes and which are affixed thereto, the

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



directly or indirectly axially conpressed by the annul ar intgr
surfaces of the two pipes. The sealing ring is, of course, ?sr%sigg%’a

material which is inert towards the fluid contained in the connected pipes.
- 20 Each of the non threaded portions of the male and fenmal e el enents of the
connection also conprises an annul ar nmetal sealing surface |ocated between
the threaded portion and the bearing surface, the nale netal sealing
surface of the male el ement bearing on the female netal sealing surface of
the female element with a positive diametral interference. 25 In the
present docunment [n ahrst @épect, dhé iBlen@on pfﬁx@dés%ﬁﬂﬁédé'ralbﬁéﬂjﬁ% coRfdcHOAL ©
points of the two surfaces of revolution which radially interfere neans the
al gebrai ¢ dbétwees 0we nietal Piguspingrarticdapipst ibrhdedtonminein a Reirasioe flaid, ef er ence
point on the mal e surface and the correspondi ng point of contact on the
femal e  28ofthgugpe &ifgrisnganfakreemeiteextarhaity formedet therend atf apfirespipe e
between the male and fermal e netal sealing surfaces being a direct function
of the val uef the consedtioarandta female element imtarnallyFformid at the enideeft aseend s

mai nt ai ned between the external peripheral surface of the nose of the male
el enent andPWe faci ng peripheral surface of the reinforcing 5 zone on the
femal e el enent. Thus the present invention solves the problem of producing

a highly tight iAhedrale elemencmpisanhectplintieadsd roriiers ged esalengeal i ng

T i Piebon Sobfeullid rondia oo Aellil: e oile ™

sub et o verPihfife sl Yhulet Rode it BB (o
08 oD B R ISR o

of the sealin very es can be

d | . Th i i . t . f
of the 18 nose e IRLEG: MR e pRkORFOn BE LEhFEIT o B IA v he®
prevents t hg: £eshBmhtict %W@lﬂaeﬁw Rolshige HGaAdsNH kabwh AcRmel. TR AL NI

rel eased. The interposition of the bearing surfaces abutting between the

seal i ng sur fiaeRd Poftidn"6f the Mdld Blemefitis sefeind intoaHé §&fald MhreadsdiSor@bn
corrosion. The invention also provides a T & C connection between two netal

pi pes, 20 i of pRy fingdlé alendnpesdi the andethréaded Qoktion of tieo iials ielegnénk Wod, of the
type conprising a nmale el enent externally fornmed at the end of each of two
pi pes and aoperatet eithltkateifithd fetnaterpolriion. f or nred at each end of a coupling, the
femal e el enents bei ng di sposed back to back on the coupling. Each mal e

el ement 1£onpr i se$ha malé moh threadrsldpertion i afrthemhle eleaent wompRiSes;, mesanie d
portion, the latter being |ocated at the free end side of the nale el enent
under consi tayasds the free qggomgn@lgmmw Each fenal e el enent conprises a

threaded fermale portion and a fepale
e an a?mular transverse beanql% 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;



non t hreaded portion at the side opposite the free end of t I
el ement under consideration. The male or fenal e threaded po%i%@ﬁégﬂpzfor

exanple, be a conical thread 5 or a conbination of two cylindrical
two-stage threads in known manner. The nal e threaded portion of each nale
element is screwed into the female threaded portion of the correspondi ng
femal e el enent and the non threaded portion of each nal e el enent

. co-operates with that of the corresponds ng fenale portion. The nmal e non

t hreaded portion of each mate el enment conprises, noving 1o towards the free
end of that eehnimedal peaipherabhbhousing suafase for aeseddamyringgy surface fornmed over a
fraction of the pipe thickness; the external peripheral surface of a
nose W th aer edanaulaexadiahsurfage awlick rjoins dhe antaulab periphtirall swiace axfethohi ch
joins the internal peripheral surface of the pipe 15 under consideration.
Sai d annul ar seMEPIPSur f aces will be ternmed the annular internal end
surfaces of the two pipes in the remainder, of the present docunent. They
are |ocated faci idisananlapradial surfacess termaqd dhegnaalar igarmabend syifpes of thee fenml e

non t hreaded portion of each fenple el enent of the coupling | 20 conprises,
movi ng tf)vvarsﬁfé)mfilf?épeslpﬂlé‘ﬂ? engtthﬁ@rqu'étéﬂ’@WHe@f sai d el ement: an annul ar

transverse beari urface form a_shoul der ich isc Lenmentary to the
beari ng surface et%ﬁ%mfﬁaf %F%paéteﬁgn?xﬁtagﬁ\ﬁﬁaw&%%%g %‘Eﬁafﬁce of a
zone ter mdo?tl{e%xﬂgl%r é tzone; a hQUSIi ng surface for a sealing ring which

surface i s conmmon Wt 'ﬁ%e housi ng 25 surface of the other femal e el enent

of the coupling. (—)@gt i 3 it Wh %ﬁﬂ’a%fs &wgﬁh@ﬁf%&%%e@ﬂgu t&%i nst the

beari ng surface correspondi ng fenal e Au 02 s A

seal i ng ri nguyRf asy fdBhthsce @S Bleh@d oths. di rectly or indirectly interposed
bet ween the annul ar 1 nternal end surfaces of the two pipes and provides a

first segling megng @Raal Aadialheor thel st MkdiRE bAtP is@fadel o tHREipet Ne
sealing ring being directly or indirectly axially conpressed by the annul ar

i nternal enghdisutdsciaabe pfesénttdocuinest thatthese sifficaart bfigntated Hetpendielilagour se,
formed froma material which is inert towards the fluid contained in the

connect ed piopaimostparheraficuldrao titecanhe@mdadispor t i ons of each of the nal e and
femal e el enents of the connection also conprises an annul ar nmetal sealing
surface | ocated Peseabing ting of synthetée chateriadris idinacthyn or tindirdsiprintegpased f ace,

the male netal sealing surface of each male el enent bearing on the female

netal seal i hegtwsen fthe anmflan interaa randssysfaessnef the riwoepipeseamchpraxiden aafipsbsi ti ve

dianmetral interference. Further, a cl.earance is maintai ned between the
ext er nalls pef¢abing mgans ggainstdhe fluid,contined weide 1b¢, pipgs.dhe seativgring being e

LSRR EE HR R e R S
highl'y ti ghrthe two pipes.
The éealing 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



T. & C' connection for the sane reasons as those given for thei
connection. W shall now describe preferred solutions or ad\?gn@aégéa‘,\hmch,
unl ess ot herw se indicated, can be used both for the integral connection
~and for the T & 20 C connection of the invention. Preferably, the external
di aneter and the internal dianeter of the annular internal end surfaces of
the two pipes are substantially identical. Preferably, the bearing surface
_Jof the nmale elenent is a very open conc@ave conical surface, the bearing
surface of the femal e el enent being convex conical 25 with the sane vertex
angl e as t heurfate the anluappfsthe faatict Mossurp rbefveseabihy , maler dnelx fenalld neetgjl e of
these bearing surfaces is in the range 70 to 85. 28 August 2002 9

Advant ageousesling svefaesheinges diggct funetipmoktha yplup of therdiametral interferenes. t he
reinforcing zone of the femal e el epent reduces as the distance increases
fromthe fenal e Jaithenhd dearpneeds magntained befween ghengsderanl peaaiphgral syrgacgt hen t he

latter. In the remainder qQf phe present. docunept, K the abhreviation
"reinforci ng)?éheswgggw ‘WSF FICH@‘E ?%}letgr{&ﬂipﬁ?fé} ?‘I-H&Cﬁé thsHeinfgrciggr f ace of
the reinforcing zgne, of the fenale el enment. Preferably, the angle between
the bear Png 298¢ PR e femaleslementi nt or cing surface thereof on the femal e

I i i I le. Ad ly,. .mal d
Femni e motal seal TS B presL Svepion 5ty B0fle protlid BE oG iehBroaR ha v
e which.i . g . ) . ' q
the free ondispe RECAR Binebubt by 8 su@RSelc e MR B RS 0°
femal e met a'anﬁee?al:h Hvi rﬁl?ﬁeo%vﬁ %ni&i%ﬁ?&ébéek‘ﬂih? rhﬁev)h?dﬂgfs suthétedlro 10
a g ITs Mousi ng,

prevent the sealing ri rom novi ng out of In"particular 15

during makeypedeldte cBifall PrbsudechiPRBhfihe Sobrdsiiet pRised 108 tBEFuid WHile"de
advant ageously bears against at |east one cross section of the peripheral

surface 19f tsbBflidposiafdoes Whith &lebuBjeclell o fvep hirhe beitad tprefidies indawoie | Y
again, the sealing ring can be provided with nechanical blocking neans to
prevent radigdhnéttisopvdtheitroVerdlioghtetss.t he axi s which can cause it 20 to | eave
its housing, which would cause the corrosive phase to pass into the
connecti on. Theselheembaiveln largo thiekmesplof, tho eipesains theoarchi 6f thegsdatiagseal i ng
ring on the nose or on the end surface of the pipes. The annul ar end
surfaces of sutfecesinpeags that verpithight comachpresraressah badevealoppdcan al so be endowed
with a slightly convex conical shape so as to wedge the sealing 25 ring and
prevent it from disptlearaneg maintainedybatwemsy ¢s extasnal pesipheral surdace afgthei it t he
cost of the pipes, they ar pr,e;lerabl formed frgma nmetal which is |ess
osi starf @0 apdshe intsgnal eriphernlisyrtace G e PRFINEH &9 PEEVBRIS \ififled on

their internal peripheral surface.and an their, annular jnternal end
contagt pregsure between the sealing sur?aces om being re eased.

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.



28 August 2002 io surface with a coating, care being taken %g ensu goéfat
the coating is continuous between these two surfaces to pre rﬂ" ﬁ@
penetration of corrosive condensate or liquid between them The invention

" is thus applicable to conmpound pi pes each conposed of a 5 principal netal

pi pe which has a | ow resistance to corrosion and a coating provided on the
i nternal peripheral surface and the annular internal end surface. In this
case, the ring bears indirectly on the /annul ar internal end surfaces via
the coating forned thereon. The coating can thus be a relatively thin |ayer
of a material su@acladernsetebernqrocpmpesesna threadesxfermale portiop! andch Gemaler ayed
onto the internal peripheral surface of the pipes of the connection and
ont o t he annoh threadetdgrortin asrtbie side bppasite tiwefresoénd dfithe tameetle Rlgmeatumleso be
thicker. The coating of the internal peripheral surface of the pipes can be
obt ai ned usFemfideratitfe of synthetic material or a metal internally lining
the main pipe and 15 affi xed thereto using suitable neans such as
cementing, adher 1hg malspiiepals thregdedyportignseate farekample; be a gamigalthreag| at i ng,

... The i | Lini . f bly. h ) d f
Cocai ed Bt Phe CemAaton bR SR dwo ks Al n kAo WA ABrEr The Malee. e 1
i dth tinuit f th ti t he. I j d f
s eneur ed BySTEL ROt gfreagh MR AFPIs SHTQueg e e emalerhiEadithartion of 1t s
f t i I i f I f d,t d f f th
e 0 o N o EEORh ERASRY AP RE IR O RrBRY SR SR, 00
the sealing fehdddt ?erpéer%s{I}?&l Io@lﬂferg: esé@gﬁ)é@@ﬁglﬁom_constl tutes the

extrene porflon of a compound nose and | peri pheral surface has

a clearance wit mg%mghoﬁﬁm%%édhﬁbr%@ﬁ ®F Badh Ralel &F&;ﬁl&gcncotﬁwrfs@sc%&fm e

reinforcing zone. The sealing ring bears 1ndirect e I nternal annul ar

end surfigcegwfrdd (he RleRAs of it Elemaaes wWhich are affixed to these surfaces.
28 August 2002 n Optionally, taking into account the thickness of the

flange, theecanR@uilr tREEvase bbgringkerfaecforitied Odvee! £MR6MiSn GANhOHipo! el y
constituted by the flange, the nmetallic portion of the conmpound nose havi ng
zero length. @ielaieky;, the flange nust be affixed to the end of the |ining
tube in such a 5 nanner as to prevent passage of the liquid phase between

t hese two. par tie;exiternal peripkeralf surfaeziof 4 wose axithrgptedycedyexteied diametery any ot her

equi val ent nmeans. Preferably again, the internal |ining tube is affixed to
the main pi peapynanlariadial swiace whidkjoingthe imernal prsipbenabsurface of tie pipé ch
adheres both to the main pipe and to the internal lining tube. The term

"relatively tHﬂ@qICBGﬁéﬁ’fﬁ@OI}-ayer" as used to here nmeans a layer with a

t hi ckness of the order qQf ong .or few, Such a .l ayer .can absorb
geonetrical i rreéﬁidaf"%‘ﬁ%rsr%ﬁalt T‘I’E‘P"\CPﬁé\“ abe deredc theppnnular mterpal enkhy as

surfaces of the two pipes in the remainder of the present document. They are
located faciné 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;
¢ ahousing 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.



t,hose resulting fromtapering the end of the main pipe. Advggtﬁ%@ in
this case, the face of the flange facing the annular internal e gzwzace

of the pipe conprises a protruding anchoring neans co 15 operating with a
means of conplenentary shape in the end surface of the bonding |ayer. The
fl ange can al so be extended at a right angle on its internal dianeter side
by a collar which is affixed via its peripheral external surface with the

i nternal peripheral surface of the integgnal lining tube. 20 Cearly, the
collar of the internal lining tube nmust be affixed in such a manner as to
prevent the passageeabingaring @fiisgnthbtis endtaialde nlitebidy @r tindirgeelyt interpesed agai n,
they can be affixed by adhering or by any other equival ent neans. Very
advant ageoubttyeen ithe ahmngreinteandl andesirfacesnof the tsenpipenemt pedvides & fiesti nt er nal
lining tube, thus facilitating joining and avoiding subjecting the joint to
25 st resses Seghing menas @gpinsicthe ghud eonigined msidgrthe pinepl the sedlingningbé¢ing of t he
internal lining can, be a glass fibre reinfqrced epoxy resin. 28 August
2002 12 Advéhedlyeefuindireetyaaxally gempressedcly Hre annulas infamal end swdcep@r i ng on
the sealing ring i.s a very slightly convex conical surface. It has been
observed5th§tet§"tg‘?dﬁpeé' di sposition reduces the risk of cracking the flange

when the fl is formed f |atiyely brittl terial . 5 .F T&C

connect | on whi ch THS (EAIRE S 2f SEUREn IPTEd s & malthal apBigh oS P er

whi ch I d, ri L ' [ th i i b

re:ofac\ggubytoéi{ﬁasng%@lgg@f%g&t%ﬁ% ?‘%ng%@{ﬁgé%’?@tgl tuteeze(l:j)lyI ggd(ra:‘ Q?rr;glne r6i ng of
{het | Ceri , L . . 7 ) ¢

elati vel y hard Saehof B Sin iealledldordrdilh & HE pple ARk IhbR T g

not sensiti \5?&1%%8 ctiti iaFB cbﬁlr;.)glﬁestﬁealﬁlhl& theef? @Eﬁiﬂ}é?ﬁffh&sﬂogﬁe? @étﬁvgéﬁ de of

each of the two defornmble r S bears on an ann I nt er na sur face

of the g@at @l Gfcadod PoiRf RidPfe Rafng Rerfaleh e MalembRRKSIRE faBHArf ace of
the central ring. Advantageously, the external peripheral sSurfaces of the

def or mabl e gadhgsndleasledm@ni Mihridg Nen Stho gfeninlé h@elaht Ralgd Refacohef thof the
coupling. 15 The acconpanying figures relate to non limting exanpl es of
particul ar eodexponding femdle elementwith hipositive diametdal interfevenoe. descri bed in
detail. Figure 1 shows a general view in |ongitudinal section of two pipes
whi ch const i t ut eFartherga Cleatanoe it inoimtajfied batween, thetaxtemal egpharallsusfaces a
detail ed cross section of the connection of the invention, 20 the pipes in
Fi gure 1 haof jlae mees of gashcmalg. elemgnt and they mesipherale surifaceodf thee facisg i ng ring
of Figure 2. Figure 4 shows a |longitudinal cross section of the central
portionldf Eeinforeing zaneracthe sorresponding femaleeledsnt. 1 he connection pi pes being

provided with ingernal |ining. tubes. 25 Figu 5 shows .a variation of the
t hreaded connect i'8f PEseR; l&ﬁ?l‘&lOQOVﬁfcgmeé the g‘i‘?@%é“ 8??'&9\35?19&& : yc,tlg&tss .
sect | 0N of % (P EPhE oG s SamB eror it o P iberl SoriBE. On Vi L1

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°.



sprayed coating, the sealing ring being replaced by an equi yal j ng
nmeans. 28 August 2002 13 Figure 7 shows, again in Iongitué?ﬁ@ﬁhéfggg
section, the central portion of an integral threaded connection of the

- invention, only the pipe corresponding to the nmale el enent being provided
with an internal lining tube. 5 Figure 8 shows a variation of the threaded
connection of Figure 4. Figure 1 shows two netal pipes 10, 10' which are to
be screwed together using a coupling 2@ which has al ready been attached to
pipe 10°. Pipe 10 will be terned the first pipe of the connection and pipe
10" will be termadvaftegevasiyndhgidixnetdr o eheC tierasit periphedad sdfasé & thbe faci ng
ends of pipes 10, 10" is a nmale elenent 1, 1', elenent 1' being symetrical
to el ement feinforsngezoneanfithe femile element reducesfasdbeidistange Aréasesafrbmnthé e
elenment 2, 2', these fenale el enents being identical but symetrical wth
respect to famale bearingesutfacermhicintends tomeechanipallyrejrengtbeméhedaties. of t he
symmetry of the connectiogn, the connection of pipe 10 to coupling 20 by
co-operating el efethesremaindeg;af the presentcdoayaent, she abbreviatien Steinforetagt ed i n

simlar manner, to coupling 20 by co-operating elengnts 1', 2'. Metal pipes
10 and 10" #yréace} wl?ivﬁé'ﬁﬁf for the interaslinsHp ?Iﬁlisr\’éfeaﬁ? ggﬁ@ifﬁ’glf%’é‘é zp0ePbr oil or
gas wells aa{sﬁetnblaéd in a string and intended to contain and circul ate
corrosive f gale flgment. hydr ocar bons cont ai ni ng noi st C02 or m xtures of

Corrostve T ui d. PRERRy e dnls Sertoen, A pREIe, POt P oHRIoRUng i c
Cainl o b . | Caini 2204
& or 17 onv e AUPEEHES Rildle SehBhishsRaEbUCHER ARBCER, The 11 ce ond
17, th teri ‘ ' - el

e exterior éﬂ&mm%%&uﬂ ,em%.nlglgfc "P{ﬁ’ feﬂﬁé&@%ﬁ?%\%\%ﬁ& SupfaRES éz%s%cﬁuééf‘ €

conical thread 1 th trapezoi rea by a non threaded

por ti on g oNpikREed et vepeK half-amBleakhiee & JuBStastitlfyaasntikdl, aAd i Wibtheder
transverse bearing surface 15 and extendi ng beydnd this by the external 30

peri pheral gdduEaGewatdsthd@&Eentfof the mleAlddisit. 2002 14 The mal e annul ar net al
sealing surface 14 is a conical surface the dianeter of which reduces

towards the freeThadedtéx dhalfRingle dOthet Malevaidt Rxals nfetdl nghling sSurfites @ her
val ues can be used for the vertex half angle, fromas lowas 2 to as high
as 30 to enpreferablygmthegesde 2°%0BI0& annul ar transverse bearing surface 1 Sis
a very open concave conical surface with a vertex half angle of 75 which is
machi ned over onlly pre¥entithe sealing ring Sroanh myvingseut aflits hmaisipigt iropartinaliar bear i ng
surface being adapted to the makeup torque of the connection.

15 during makeup, the external peripheral surface of the sealing ring advantageously

bears against at least one cross section of the peripheral surface of the housing
provided on the f.emale element.
Adva;ttageously 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



The thickness of nose |6 beyond bearing surface 15 is relat %g‘l%é%p?h%z lo
because of the reduction in thickness caused by the transverse

surface. The external peripheral surface of nose 16 is a conical surface
with a dianeter which reduces towards the free end 17 and which has a
vertex half angle of 20. Nose 16 termnates in annular surface 17 which is
radially oriented, i.e., 15 perpendicular or substantially perpendicular to
the axis X-X of the connection. Pipe 1@ is termnated on the side of its
internal periphery by an annul ar radial surface 17' facing the annul ar

radi al surf se€act Avidf a gbating] Gareveing takers t Emsnasthht’ tienebaling ik avttidueas sane

radi al thickness and are ternmed "annul ar internal end surface of the

pi pes". 20 béteeemtlesatiio peficps tr plevent afip penatfatibne wilicorresieereondedsatoppr i ses
means corresponding to the neans on the male el enment which can co-operate
wi th the | aliqeid betwieothenhe free end of coupling 20, the fenale el ement 2
conprises: a fenale thread 23 of the sane type as that on the nal e el enent
and with 25 conpilbpdnieation isthua ggplicablectafompound pipespash compesegiofimt h a

t aper which Qor,rgspoggs,i n‘@%‘ﬂ_\pg and direction to that of the nale el enent;
28 Augusi 2B0BCIPY metah RIRS a7 aploxy irejstanser toc goasion wdna; eating ¢ aper

d di ti whi.ch, ds, to.that 15 f. £h I t:
coni cal 1 ei Rituideng Eeivaha BRRRNRE diftasaiti e FrpRUR R R St B
di st i . f he b i f d f whiich &t h hal f
Chot o2 oRGERRET ul R SEG IRAHNY P BRIPE AR Ty AL ) ShehlS e b
finally, a Egaléﬁliﬁ?gm(e%ﬂth&%&l. 22' ) for a sealing ring 40 |ocated in a slight
e rn

hol | ow on t al “peri‘phery of coupling 20 and substantially in the

m ddl e thereof. : L iHn in
surface 26 for nslrg%%%tmgg%#gthggtbg% %e%@bﬁegﬁ% gf%ﬁ@hfégﬂ (%‘gh a {lft?rre%t
surface@5. epdxylre@n St Eenpls, L&Pgﬁ%@&%ﬁi‘aged bhRithS Hftdinal pepiphbdb§idtac@B8f can

enabl e a | arge makeup torque e produced in the bearing surfaces 15, 25,
despi t e t hetHeqligdsiof @he/conB¥eétioniagl onlolthé egfular$etetriahgnd suithcdOthedd@Wn i n nore
detail in Figure 3, is formed froma deformable synthetic material which is

inert to the conThé eedinglcun also bbtHitkeeonpri ses two end faces 41, 41'

term nated externally by an edge 44, 44', an internal peripheral surface 42
and an external e codtmgalf tsaintana p¢Sphérhlsuefaceofithe ppes hdrealbtained ace 43
of ring 40 is convex and constituted by a cylindrical surface surrounded by
two coni cal using fadubs ofisynthetiexnateriall arya metal miternale lipingethe Mmainpipe ando The
central cylindrical surface bears on the central cylindrical portion of
housi ng12~1affixed theyetatusingsuitzhle means sich 28 cpmanting aah%@umtmpsmgn fhkeup. In
contrast, there is a clearance between the external conical surfaces of
edges 44, 4&“3&659’%@9‘%0" SRR 915.-- 22' of housing 21, which edges are

oo Al T L eal Ree bt T e e Pl SR
10, or it &t ﬁl%l s%?nepérgses s;.lé(():iion 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.



to be screwed onto coupling ZO into which ring 40 has alre
i ntroduced without that ring leaving its housing. 28 Augﬁgql‘gg@% i%ozEnd

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
pi pe 10' bears axially directly on the annular internal end surface 17" of
pipe 10'. 5 "' End face 41 directed towards pipe 10 faces the annul ar
internal end surface 17 of pipe 10. Theirole of edges 44, 44" wll be

studi ed bel ow for the nmade-up connection. The dianmeter of internal

peri pheral surf aOptidRalbeftaking imk acqounstheahigkniest b thel flangeh e @mpoaadends of
pi pes 10 and 10" . The value of this difference will be indicated bel ow for
t he made- upnosenoretheimale elengnt or dembmasan be sslalyecanstimmead tsy the flangeythel at t he
end of the connection makeup. At a particular nonent when screwi ng nale

el enent 1 i metalfiepertion of theemompourd posethasingrzard lengtbnd surface 17 cones into
contact with deformable sealing ring 40. On continuing screwing, ring 40 is
axi al |y conpress&deasly: thecirngn anush he pEixed e dhmend efthediningtibe in Bucing 17

whi ch prevents subsequent penetrgti gn pc{ the |iquid phase of a corrosive
fluid coht aPHERCTAI4P BECVERLRISTARE OL BRAIGHIA Rifpse hgtween thesq Bypupasts; eplbng, such

a connection I not, ,hqwever, be 20 rfectl as tight against high
pressure ga& E‘ea’rgﬁﬁ’?éﬂdg’ @wgw&ﬁﬁ?ﬁa}“ﬁ e W@Wsng, fi grgstly thegnet al
ealin rfaces,14 a 24. cone. L ntq,cont act .th et an el astic contact
;S)r es!su?esget wee?\Pf%%tﬁQ&n%aﬂ’ ﬁiéﬁ V{t/e‘,m@ﬂg%g‘}%eﬂa a@i}?eaat?,etﬂg II?“E:BW&?:[’)% fto

cont act agai I i 2 [ I i r e in the
makeap. t o gt BiUCREHEL £68nding Haldih WEXH Mheldd ek BT, oY SBEC, L0

14 and 24 1 spdle 66 TR Bk o e 8 UPTRLE Blndif Ber &168¢ 001 2 ned

for a given geonmetry, In particular tor a taper o aces 14, 24
and for @ ghL¥RMdMmRS allayel WithiaBtkness 48 UG of 9AE &r MW ROk b 1BeESSUr e at

metal surfaces 14 and "24 cannot, however, exceed the yield stress of the
netal of el gsfabsortl gedifletdcal dfrefN SRR di0the Haterral s@FSceVTUthe pipeslsusieagi Ng t he
metal surfaces 14 and 24 and nodifying the characteristics and function of
t he connect e adstiking Frons epednd thelead st hetman@ipee- makeup. 5 In order to
avoid all contact between the external peripheral surface of nose 16 and

t he faci ng int er Asvamtegevhslycinnthis vaseatte e af the nfidnge cfacing nthe 2ynnular ch
contact could reduce the value of the dianetral interference between the
met al seal i igersalr erct surfact o the2pipe t dompsises anprotrpding pinshatting mdans €oof nose
16 is a conical surface with an angle of 20, as is the facing conical

r ei nf or & ngoperating with@ raeans of remplementaphhape in theend iyarface; ofdhe borgling of t he
femal e bearing surface 25 is slightly Iower than that of male bearing
surface 15, l‘13!‘3bduci ng a clearance of at least 0.1 nmat any tinme during and
at the end of nakeup, between the internal peripheral rejnforci.ng surface 26
of female el enenﬁﬁg%éﬁﬁe o alsQt Srq’féﬂnﬁf)‘gf‘*bﬁ’@ﬁ‘ggnéﬁropa?&%‘%?mﬂo‘i‘@%i@? 15 The
axi al length ,of, nose .16 i.s.a.fupgcti.on of the.gegnetry .of the connection, in
particul ar PHE b&’xf‘a"fout%ﬁi‘@ﬂﬂééss aﬁ‘fxeflh‘élaslgsapﬂ’%%m?ned&%éalaﬂﬂ%atcﬁe rslﬁ nce

bet ween beat | rf ' ! 0. A short nose neans that
zone 26 is H&twgﬁﬁ&%&f%aﬁf@s‘ﬁ%@%@#%glrb.%hg 40 which is relatively
wde axipally wt p [ L e eﬁ’ﬂ% . 0f. 20, t he

wi dt h o?@seal i ng@rklgag%” gget%olpdlrtog%%l‘f]?lgklﬁggts@ng@ﬁ%gﬁuégggt 0 ééiOT. guchral ess, if

pos Si 2'06 cl A5@indis! to Révet MeYsigtloP A ifYufk PRSS bR tHEE ltho 'aitl; RyEK! i ng

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.



We shall see bel ow that when constituting a conmpound nose, i
portion 16 of the conpound nose can optionally be of zero Iggg‘t@k%@fong

a nose 16 neans 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' nust often be plastically defornmed such
that the netal is displaced at 18, 18 where we need it, i.e., sonewhat
towards the 28 August 2002 18 internabt dianeter of the pipes. Such an
operation, known as tapering, is well known to the skilled person. Sealing
ring 40 is formeddvasagepuslynggagi, tthe sutface of theomsilar ullange heasin@BERhaat i X
reinforced with 25% glass fibres. A material containing a smaller 5
proportion &faliggaing iiabyesy shightlheonves copisal suifaser dtihacbeenmbsenved that nodul us
of the material anpd ring 40 has to, be defornmed further to obtain the sane
cont act pr e84l & dispgpitign nsdyces Ahe riskipfecragking dhe dlapge whennthe rflangasisi ¢

dul f th d f 80 2a, l.i i 40 h to b db
ol O BTt S1eB00 MR AT, L1, S0, nas Lo, be, comy essed by
whi ch t , .80 t bout 200,.MP h d f
Sl STEUTeS ¢ 1k eSS iR £ SRR e S S
ST ace 12 8l gal O R N A e SRR R BT,
el AR S APSAHRI S Bk BRI 15 9ukBRoBLPRS o (e

consi deri ng i : Ot 65 e : e’I'éva nmed
radially ovgiiﬁﬁég}%tlgr, rleigﬁg%ygim nglcieé;?ﬁe)‘fcnﬁ’]ﬂ:dgﬁ%% gf(;{(e ieﬁaggsi ng 21.
Ring 40 bei paieAnRith réspeb o that d@Md &Fbrmikble S8 and bt eritRAY cdbrdii6nt here is
at 20 the outer periphery of ring 40 a gas pressure which is close to that
of the fi¢ ui gy tikeftwidentainethinsidet Bhe sidalof acisof thatws défbrmalle riks beadd' . Wien
the fluid is rapidly depressurised, the counter-pressure on the extexnal
peri phery 48nah anhulgr ffernek embsurficg o thd baated batnahatadhgipé,| amddhaother s
dinternal periphery 42 and forces the ring to | eave its housing and thus

pl aces a cosidebeare ohiagend fazhaf ¢hei qentramingst with 25 the netal of the
connection. External edges 44, 44' at the end of end surfaces 41, 41' of
ring 40 overl ap “ldwamsageouslyntheeextgnaliperiphare! sunfacep of deg deforitde ringg on t he
end of nose 16 and 16', preventing any accidental displacenent towards the
axi s of thebewsagpingt ahawgingan the intprngl gedpheyy obthegouwpling: t her neans (not
shown) for preve in% radi al displ acenent of gi ng 40 tovi/ard t he g)gis isto
sli ght1¥3i ncl i ne [PRECERARANY NG HEWEs relaiecle Ron LHptine examplgy 9F periculal f aces a

| i ghtl .conj h . W hal f . I f slightly |
Chan 90" so_ EHadiRat ey BOBRicH witef wF no By oo bl e 1ing 40
45 Coit . . ol . P R
coni cal shape i s IS gdEh dsh il A 1ub AU 3oi0R ARUT i TpiER! 10
40. Figure 4, sk aﬂ‘&@%ﬁ%@@&ftgéﬂﬁe'ﬁlﬁ?”“ on of netal pipes 10 and 10
nal Iy w t

in low alloy steel inter I ne tubes 51, 51' with a thickness of
the order of 2 Figure 2 shows a detailed cross section of the connection of the invention,

'
7

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 of a 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.



to 3'mm to These internal lining tubes are, for exanple, é?ﬁﬁWH gﬁq | ass
fibre reinforced epoxy resin. Such a conposite material is g €
suitable when the fluid contained inside is extrenely corrosive. An exanple
is a hot mxture, at over 100C, of natural gas, C02 and brine (= H20 +

chl orides) al so containing abrasive sand particles, the fluid pressure
being over 10 MPa. 15 dass fibre filled epoxy resin is a material which is
al so resistant to shocks caused by tools which nove inside the pipes, but
this material cannot be shaped by praﬁgic deformation. In order to affix

internal lining tube 51 to the main pipe 10, a cenent or synthetic resinis
used in the for r r her es
both to the ma n"oE” 150 Rl bRV hGldR 1D shdRUE ool Theith, 8555 007

descri bes aan énteghal threvfded wohnexrionfof ithe ingentions ealy thy pinestidspending teshoul d be
noted that a suffl iently thick bonding, |ayer. 52 can absorb the geonetrical
di scont i nui {8 mae clemant beige prayadadpith ahinterhal livge B g mai n pi pe 10. Internal
lining tube 51 i t P as the 25

annul ar | nt er nal Fl%i.g@%‘%ﬁ&?é %iv%jéguf% of} h&r%ggdeﬁ{cng&gt%&%{né 6616 W th
sufficient |engt ﬁ‘lgxmeﬂrshbwsheomﬂtalgmpeisd@elﬁ) ’swhiob atetd bregcmwbdﬂmgcthexrtex of

t he bearing surface c ate th opera 28 August 2002
20 I n order Y$'88 &581R H‘%‘P’ﬁﬁblhf’?aﬁﬁfadi' ?ffff;ﬂ%’g ?L “annul ar internal end
surfaces 17, 17 Plp%nloawnvﬂ;@trenﬁé@m%rthnpewthé SorRbsiHaw fipe fordyafd xed to

the end of Ilned pi pesl tubes 10 + + 51'. Each flange 70. 70" thus
constitut estemedﬁ)qsewmimpepftbncgnneaztlemrrpound 5 nose vmth metal | i c nose 16,

surf aced® 17, 177 O {9, ARG Sl PR LL 19579 T ChERARL o flenl ™

t hese surf agepeinSkyifiietrital foerhénges 70, 70 are |dent| cal and nount ed
symetrically, only flange 70 will be described. 1 o This has an annul ar

shape di sposed r Zusidg ¢agh af the tvespde of eaupling 20 dhs Eandlo plemenk f2acliesel i s
adhered to r. S {ggﬂ 7 Ace of
internal i %ﬁ%@{ém&%l?&bgé&%éﬁgls%e&or even |%@pg%hg?trt§tetpgn%8%{1e l'iquid
phase bet Weﬁfediahe)fltllf&(ﬁfupﬁhgl ining tube 51 and the main p| pe 10. Face 71
conprises an annul ar prqjection 73 iz]\/mchlsflt ed in a ove 15 with a

conpl emdht ary shgﬁ%a“ISBP spmmetsy ghthe sonpsgctiop Gl"ﬂ@“qc&%ro Bipe Hhio

conbi nati ong i thi v r + f e on the
end surface %Fplﬂlﬁ A BF(;O&C? %‘lgérﬁﬁl (‘aflfi‘lg!t‘ﬂtrs1efr1 %gggq%zg%&%&gn‘g é;lg tyga S on
sealing ri ngomrecteﬁhmsngrula?manaerftoqumgazo bysco-dpeeratingenlera¢nts 1 hi2hg t ube, of
glass fibre reinforced 20 epoxy resin. Such a material is harder than the
material of sealing ring 40, enabling the contact pressure provided by nose
16 to be transm pMe4l f;ﬂﬁesm@rdrm 10T, fd &xbmple, pPRIJuBG @bingldrfcasiag plipef | ange 70
is a cylindrical sur | ocated in the extension of the internal

peri phe?l Hirdiherges wells assambled; ini mgfringtsad sntendndcle eonipin ad icircwlateensur es

that the cr ggﬁos%(:tﬂ Pcﬁ aIchf Lso Wyht%c&r%gﬁst %Qﬁtaﬁkﬂg %o(?&nggeorpfn}?ftures of

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
25  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
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

30  peripheral surface of a nose 16.



25 string. External peripheral surface 74 of flange 70 is a i cal face
| ocated substantially in the extension of the external peri 6ﬁ§%"3§63¢1 ce
of nose 16, to enable edge 44 of sealing ring 40 to overlap surface 74.

28 August 2002 21 Figure 5 shows a variation of Figure 4, flange 60 not
conprising an annular projection on its face 61 but being extended at a
right angle on the side of its internal dianmeter by a collar 65 the
external peripheral surface of which igsaffixed to the internal peripheral
surface of internal lining tube 51 by adhesion. 5 Here again, each flange
60, 60' consti t utgs nidikeadmldr enRalpedlingurfate 84 BOIGHRNCY SRR thddiagReki Ng ring
40 bears indirectly on the internal annular end surfaces 17, 17" of the

pi pes vi a f bfindich re@uced Gowantis the fececendf 7 ofesipé 001 the sertexhiléangle ifFb@mge 60
and collar 65 are sufFiciently thick to resist nechanical stresses. |10 The
t hi ckness oDtharivialues 64n bsusedrfot the vettexbalfangle ofrarm asdowtas 2F it ks hightas uct i ng
tools or being inpacted by tools which nove in the pipes during service: a
t hi ckness o801 toeenourdargasfedd. to 3 nm for collar 65 is perfectly adequate.
Again to avoid obstructing tools and inpacts by tools noving in the pipes
during service, {The anpulartansverse bparingasuriage 4 dea yrrycopanagonsave eamdgalt o run
into the 15 internal peripheral surface of .internal lining tube 51. In a

variation sH&ceiir yertex balf-angle of dpohish s achined querenly adrashenos | s
constituted,so| e by .fl ange 7 ', .the tallic gortign 16, 16' of the
conpound nodd t*\‘ﬁl?&’ﬁ& gle,z%‘&tl %‘gﬂlag% Hipg ﬁﬁcﬁf@%lagg?{ﬁ‘ijlt%rt&%ﬁ%&@ﬁwace 17,
17" of the Pi Ees ing{B}ISocat ed at the foot of the nmale bearing surfaces 15,
15' . 20 The'PHELRPHARE F0%Ln the external peri pheral surface of the

annul ar fanges whl fyd £RRECl (0. UBdyBRFbeRifiid BIFLA 151 AR RS ol 1 OF CI N

zone 26, 26' prevents any contact pressure el ng release ween t he

seal i ng;sur{,ace éﬂﬁ . ' £l ensel ves
fromt hééprlt)nm %ea p?;?)e;&g. ; &Qﬁgﬁﬁggﬁgaggﬂnegt{aer%{@%ééa ?I%lgrg {kry concave
coni cal shape fofpgiedrmat ﬁ&@m@gsm&a&@n&% £6 if 3 Mnidal GAHE& ¥ith a
over-increase in stress on critical portions of flange 60 or 70, and thus

ri sk cracki Biniefg widéh fiducedftbwards MieSfrécSendol7 aidoihich Rash GUf@Shf-Rigld®, a
convex coni cal shape with a vertex half angle of about 85 could

advant ageousf 0%e used for bearing surfaces 62 or 72 of flange bO or 70.
28 August 2002 22 Although it is not shown, a netal corrosion-resistant
internal |ining Nobe lafteimirastedin miradarrsyrfaco 17 avhiictais mdiallyrorienteeyi.e.isi on
with the main low alloy pipe can also be used. The continuity of the
coati ngldn perpendienlanor substantiadly perpgndignlantoctbe afis 3f-Xi dfgheradmmeptignes can t hus
be ensured by an_adhered flange such as 60 or 70. 5 The internal lining
tube can al so bePipsrHEds tarminaiedsgm theetide ofriis dnterel periphery by an annular
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;



sufficient ductility to enable the end of the internal Iini t e
beaded at a right angle to constitute a flange coveri ng theagrﬁﬁ#@ﬁ&’?
internal end surface of the pipe without risking cracking in the deforned
zones. Such highly deformable internal lining tubes can in particular be
formed froma thernoplastic synthetic 10 material. Figure 6 shows a T & C
connection which would require a deformable ring which would be too wide in
an axial direction, the coating of the;internal peripheral surface and the
annul ar internal end surfaces 17, 17' of pipes 10, 10" being a thin sprayed
layer with a thjoak&essniodl brahd s@fRe IFNHRS halphte BRSY akd/ BRectanSofWhighi C
material. In this case, the sealing ring is replaced by an equival ent

seal i ng means coréspbhddtoahati(ys)isffthe maleltemnémgs 31, 32 | ocated either side of
a central ring 33 of relatively hard material with respect to that of rings
31, 32 such eaa canghbreinfbidmgesurface 26 rthe diasméeryof vddcnreddedsarsnthd déstancags 31,
32 being of PTFE reinforced with 20 25% gl ass fibres. Defornmable rings 31,
32 can, for eszmgses from thelbearing sudacerrgdSor which shea@rteg halfangleds26lasr i ng 33.
The internal peripheral surface of central ring 33 is |located in-the

ext ensi of of fsibe exigmali peripheral snrfareof page K surface of pipes 10 and 10'. 25

The end surfaces 35, 35" of central r;gg 33 can be in?htIg,convex
truncated c8npBdifinally.adigusing (Bl 22y 221eler Raterling ging 40 logatedsina dightpl e, to

wedge deformable rings 31, 32 and prevent.t from | eavi ng .t hei.r. housing.
28 August 200205aW&n, eaﬂé@%qﬁmﬂ@gf@e?u@% Fté'ﬂté%fya‘ﬁéée B?éqlﬁcl i ni ng
t he annul ar ei}% soté,rfaces 17, 17" of pipes 10, 10" giving thema slightly
convex truncat&E%oni cal shape. As in the preceding figures, the external

per fphery of def g/ GRRl.Lu BRLA ik D eI Fhicaf RiBBRInd BrkllE ERLL

peri pheral surfa couprin nmakeup, err

di t i I o t i hHh f
0 amet o1 il 904 SHPlshr e onkdi bt Sl o8t Amstace of
a 111t pi Peugfishl, Bl ok uOBinsigli bR Rbh enhbIB Watid HharlyPRigle o Bss fibre

pi pe 51 and a'thick to accessory 210 of an all oy ichi1s resistant to

corrosi on byrqiubédiinthé BedraignasfacddIiSIES, destite thé retatiieB/ 1BWaRseht tiR@dofOr a
preci pitation hardened nickel alloy. Such thick accessories, into which

integral joints Sealinpe ringt40, ashewnsinamboye HewahdinaFigudte3pt formedf frém a
hydrocarbon well. Male threaded elenent 1 is simlar to that of Figure 5.
Fenmal e t hr edefetmilile aymthetic ma@fial whidh isdoert yo the comtdined fluidke end of pi pe 210 on
its internal periphery and conprises the sane femal e neans 221, 223, 224,
225, 2265di sposedt comprises swoenddacesrdlagli tamminatedeaternally b an @lge 445, 26 of
female element 2 of Figures ~ to 5. Fenmle el enent 200 conprises a thread
223 at the pfpandptams| prsipherl syiépce 43 and am exigmabipgstnherabsuriase ¢8- conpri ses, in

Cransver oo bear | e Ealert SeabisTol Soain Sapt Fag A o1 NG a0 FIsBRsSbty 0
housing 221 afcg)'[ingricsaf %Jnifa?c sruirrggncfleg b%'ntgvoac%n?c% gllu'?arcesr %ﬂicﬁl 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 ir;troduced

without that ring leaving its housing.



surface 217, the internal end. The annular internal end sur%& e 217%693 med
at the end of female el ement 200 joins the internal periphefaftugyst of
t he body of netal pipe 210. 25 As in Figure 5, the continuity of the

. internal coating of pipe 10 is ensured by the collared flange 60 adhered to
internal lining tube 51 and to the annular internal end surface 17 of pipe
10. 28 August 2002 24 By symetry, a flange 60" identical to flange 60 is
- adhered against the internal peripheralssurface of tubular accessory 210,
and agai nst annul ar internal end surface 217. It is also possible to

di spose of flangBn@@ices Pl BRd 3100t fiisS4(Dsre brkRes Waich akEadERAtiAIE space
| i berated by flange 60" and its collar 65 . The internal end surfaces 17,

217 of pri nperpeddiqilaas thdaxi@ dbthakcenmictibn. f aci ng each ot her but they have
different internal dianeters because of the presence of coating 51. A
sealing ring 40 Bhd ghes 41t idireetetli fovartisPiipE 108 beare mpialip dditeetiyvesn thd anges 1o
60, 60" and prevents the corrosive |liquid phase ftom penetrating into the
connect i on. araxddriintgrnal enyl si@fabe &7 ’sofipip t®ctly on the internal annular end
surfaces 17, 217 of the pipes via flanges 60, 60" which are affixed to
these suffaces. Endfaceidilslifentgddxusrgds pipad§daces dhe anglap iteoalandoasfacht ai ned

of a T & C 15 connection in a given configuration corresponding to Figure
5. casing S(PfRgeWPth a 7* ( 177. 8 nm) external diameter and a mass per

unit length of 29 Ib/ft (43,2 k ,corresponding.to a thickness of netal
pi pes to be connih‘f etBIeofo 19288 %ﬂn%ﬂ’ &ﬁlﬁ%‘gﬁn’éf‘%d@e@%\fpralq‘%ﬁn%‘f"é‘& with a
mnimumyield stress of 551 MPa); 20 conical thread (taper over dianeter =
1/16) with ?%%tﬁoﬁ'dal threads (5 threads per inch); netal sealing

vortox nal i ang) sreidbReiEndiphebilaay 4288 Mok R R U O,
ibes 2% ot o oy vadl offiodt 10l P The WPk BE e Uoncibe Wi bEitaied " 12

metal pi pespelow-for 8 niddeGtp donfA@@enOf epoxy resin-glass fibre conposite with
a collar of the sane thickness, 2.5 mm 28 August 2002 25 ring of PTFE

filled wth 25% Bigags) fhdWSthe sitht BleafenisisHigire 3%t fe edBfthdéonPestidhm and
initial radial thickness of 7.6 mm defornmed by 15% after nakeup;
' makeup.
At a particular moment when screwing male element 1 into female element
15 2, the annular end surface 17 comes into contact with deformable sealing ring 40.
On continuing screwing, ring 40 is axially compressed between the annular
internal end surfaces 17 and 17’ which prévents subsequent penetration of the
liquid phase c;f 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.



t he makeup torque applied at the end of makeup was 12750 N. Th W ng-
tests were carried out: 5 makeup / break-out 5 tines in su&&'ﬁ'&kgb&f
behavi our with internal water pressure in accordance with specification API
5 CT; behaviour with internal gas pressure (sane pressure as above with

- water); first stress conbination: 10 35 MPa of internal water pressure; +

330 MPa tension (60% of mnimumyield stress of L80) + bending at a bending
angl e of 10/30 m + instantaneous depreﬁ uri sation. second stress
conbination: i5 35 MPa of internal gas zr essure at roomtenperature and at
100C, + 330 MPa t ' 9 1 O | e % @ .t

al t er nat ed bendi g(g?lg%?g{agt(s&gﬁlﬂé i}atr}%gt%l I n&x‘!ésnigztlj%rﬁi)?;? Bﬂr%%\?re)ver, exc?‘eed

depressuri sgid oRIPdreds bf theMRBAIBE LRt NSk A éaeéeecﬁﬁg&nga[tgs Bss’ Qoullihese

tests was an electrical insulation test 20 known as a ay test" in

accor dance sk RemRRCHEihiathi ARfNACE Tl 0186 d0abNEARg the chath@bAdlcs @i pher al

surface of the internal lining tubes and the c%‘i?‘iﬂars and the netal pipes.
Thi s el ect r ifg@tioh % tHeadohasttiof attef subsedavnt Kredk-butuad se-giukeapt ) can det ect any
cracking of the internal |ining tubes, the flanges and the collars

associ at ¢d t her el todetutoi 4vgid Al cortababéto@tn tles esterndb pétiphedlr siafade alf
integrity of the internal lining tubes, the flanges and the sealing rings
was al so chaokelb andthalfhomgintemalthimforeinganifec 26 es fanald klenreat R) whichf t he

vi sual checks were all satisfactory. 28 August 2002 26 The present

i nventi on i somact ¢quld redice dhe value o8 the dlatrrméragxquﬂésccgb%ﬁem aqetalt
enconpasses any enbodi nent which falls within the scope of the appended
claims.  28calingurfacesds and 24, thavexternal peripherabsusface jof agsrolf sonsrmealon

bet ween two tal pjpes 10, .210) .of the type, c rpsi.ng a nal e el ement
(1) exter naﬁﬁaqeo‘f’ﬁ%&na@&’c%‘éf %‘id agis thes E‘F’é‘ﬁ ‘%P}fé?gﬂéo“ﬁﬂg syrfp 8¢| ement
200) i | | h d.qof i 2 CaD. I
ci ement 10 1) TEBRHp eI TG 2a THENE ti AT Jor RO PEBPESHERE PRI HOHYt hr eaded
portion, the |latter bei ocated at. the fr nd side of th | e, el ement
(7)™ ¢ he Toudhab HRERE S B8 BHfate B S Gcla Rleifandt b G on (223
and a fenal ht. . i i I | O
opposite si gnefﬂtg ga{l éﬁ%?@%ng%ao#ﬂ%%%&%ﬂnﬁ%ﬁél%%% tﬂé%@?ﬁﬁppﬁ@h&ghﬁe
t hreaded port:i : i * - femal e
‘t hr eaded po?%li{]%c‘%% 3 éggf@ﬁfeﬁ?{g%a‘?gﬁgﬁ ?nem%ftﬂg%ﬁ %%%Rh?rﬁ?%a egl 0gorti on
of the mal epgheegent (1) co-operating with that of the fenale portion (200);
15 the male non threaded portion of the nmale elenment (1) conprising, on
nmovi ng yewar ds timdef 5681 Iofofshésd 1@lie #!fanstitn ofinthangednestryt bAngyer se
bearing surface (15) fornmed over a firaction of the pipe thickness, being
ext ended by coteectiu,dn paiticplar thehexia thisknebsofthe seadingaig 40 ar the déstance d

external diameter and terminating in an annular radial 20 surface { 17)
termed the &etwdenbeanmigmuniatessdfol 28 nffcaupling 2G.he first pipe

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



which joins the internal peripheral surface of said first pige (10%; t he
femal e non threaded portion of the female el ement (200) conpBiAuoyst 208%/i ng
towards the side opposite the free end of said female el enent, an annul ar
transverse bearing surface (225) formng a 25 shoul der which is

- conplenentary to the bearing surface (15) of the nmale elenent (1), being
extended by the internal peripheral surface of a zone ternmed a reinforcing
zone (226), then by an internal periphegal 28 August 2002 J 28 surface of
a housing (221 ) for a sealing ring, a termnating in an annul ar radi al

f 21 : I f i pe,
i ch of ns pas] WERGARCACHAL, | Bha| B orRilof [ARE of ddifec & 9P 7' £°

the beari ng@yﬁ@&&e@cﬁpﬂd Ershhe mal e el ement (1) abutting against the
beari ng surtface (225) of the fenmale elenent (200); the annul ar internal

end surfaces (17 Sedling riaf 40he FovheBi B6H 4 LOmpddit) nheirY BhstR@Eethy aci ng
each other at a distance fromeach other; a sealing ring (40) of synthetic
mat eri al bePTFEdmaRi feihforced mditr 25% | glass dibrey. e Apmaetiabedntsigingthanapul ar
internal end surfaces (17, 217) of the two pipes (10, 210) and being

di rect| ysor propditiccof glassfitabsd yarcbemsedstar dhib yedimbs therslastiarmodiles ofathe end
surfaces; characterized in that: a) each of the non threaded portions of

t he mal e andhdteriahl andetingrelft Basofo b6 ddfermedn fether do abtaiprthe ez cwmttadt seal i ng
surface which is annular in shape | ocated between the threaded portion and
t he beari ngpsssdrace, the male netal sealing surface (14) of the male

el ement (1) bearing on the female petal sealing surface (224) of the female

el ement (200) w tFﬁra2§%§sgl@ss\f@rﬁreé#efqementwitb@ﬂéhé%@pdﬁefﬂ@ adEHfance is

i nt ai ned t he t I i ph I th 1 f th
oo 21 v 50 585, g B Bk Shorsied 352185 ID3sTERebrBhos one
(226) on_the fenple.el ergent 5200 . 2. A threaded anﬁ.@ﬁoupl ed connecti on
bet ween l?mcﬂ%‘legﬁo‘bili)&a g nqingon the dIMEESIORs WHICH RISWEsE €OnFL nent

el & of empites of $0 5 e p0d e th B e 6 RCL M MMM 2 oo g (Do)
coupl 1ng (20) ;- I ke BR8P ORAT A AP SRNRRHo0AS b SuiERAe T, | 0°,

mal e threadgg pagt ﬁ@n?é %ﬁbst&gi'ahyaé?ﬁalﬁrrfﬁ&?tmrbtt Ilfee@tgﬁdoﬂogfg?b 9o, fohe latter

being | ocated on t ree end side of the male element un consi deration;
each fenal e flesREthé Zealtng) rif® WMol projedt iRemhy tahd aadedbiakctin®@Rodlg3, 5
23') and a femal e non threaded portion on the opposite side to the free end

of the fiemahgvaleiside theslpes. ThasStheenitial dimetet bEriNBUe id dal @ddledfrp@rthe on (13,
13') of each nmale elenment (1, 1') being screwed into the fenmal e threaded

portion (23diadtdr affer hinkewpby eoypidedingghé exially cempressed oyme tg baaghal he non
t hreaded portion of each male to el enment co-operating with that of the
corr espondi ta tiag mtafoempd radially, overithe dednectero ning 0ckeing! externallp iblackedah nal e
element (1, 1') conprising, on noving towards the free end of said male
el enent, anhewging 3. transverse bearing surface (15, 15') formed over a

fraction of the pipe thickness, being extended by the external peripheral
surface of a nosgh%m@tng&nalé'aEﬂ:@&rném%feﬁtagasdp%ln@tae$te%hoﬁtqt@m%§taﬁ ng in an

ani ch ) ﬁ?iﬂf‘e'ngft?%%%? 5 %@n%ﬁ?%ﬁ;ﬁéx?%ﬂé&ﬁacﬁﬂﬁﬁogé ﬁé%ﬁﬁﬁgﬁﬁé 32(&25‘?&
10, 10'); i [ . Ay I, [
Iﬁci ng géch?’g‘I%?gfgIIﬁa‘éEé‘gg%I‘lggéH‘?ng it e éI’hféYIaenz%T i Gife " non
[ 2, 2 [ 20
EFLS‘?H A R e R K d femi ¢
it o 1 5 coRrabsiishl WBa il S REPALAS Wil eRohdy da Y B e Shout et
correSpondi g6l TRRink knd e pIRS e XA RRTRAIO YRR JLGBRL A

peri pher al face of a zong8 terned a relnforcing zo then by a

housi ng,sur ot Sealing ring which is in comon with the
1 R0 i

housi ng sur the other female el ement of coupling (20);
28 August 2002 3@xternal 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.



t he bearing surface (15, 15') of each nmale elenent (I, 1') tin i nst
the bearing surface (25, 25') of the corresponding fenal e elﬁg%'fﬂ“,sgzﬁgfl

sealing ring (40) of synthetic material being directly or indirectly 5

- interposed between the annular internal end surfaces (17, 17') of the two

" pipes (10, 10') and being axially conpressed by said annul ar internal end
surfaces; characterized in that: a) each of the non threaded portions of

- each of the male (1, 1') and female 10 62, 2') elenents of the connection
conprises a netal sealing surface which is annular in shape | ocated between
the threaded portA agtiencheafie(doe stiowt() foripledingt radialdiksladericlt of giagi409
surface (14, 14') of each male elenent (1, 1') bearing on the fenal e netal
seal i ng sur fteward§ the, axdsiis)toslightiye incline @repamdian gnd surfhoes d7andrit?’ (Rgivé' ) with
a positive dianetral 15 interference; b) a clearance is naintai ned between
t he ext er nalthgsurfasheralightly tenvexofonidak shapeewitil @, vettex )halffangbecof stightlyel ement
(1, 1') and the facing peripheral reinforcing surface (26, 26') on the

cor r espondi AepsitkansdQS so|thatthe agmpilaraadial susfages wedgertbedeformablasiogiddrandccor di ng
toclaim1 or claim?2, characterized in J that the annular internal end

sur f aces 5( 1 prevent it from displacing radiglhy taysayds theisa A imatehing genieal shrpesist er nal
and internal, dianeters. _4. t hr ead onpectjon according to any one of
clainms 1 to@P%Y%%taéﬁ%ﬁc%@qnﬂsgﬁaﬁdf’ﬁé‘aaﬁ}@&ﬁ“ﬁgosurface (15) of the male
el enent is a very,ope oncave 25 .coni.cal. surface, the .bearin rface (25,
395) of the f el R DS Asonagup BE AR inF Rt me BBt WAt Fblhang) &
correspondi . [ I: rdia : Le elepent (1).
28 August 23(8‘55@?); Ei.gél,&g{eﬁma@%g%&(%%%‘e@#iSghgg’c‘%%?éiﬂﬁékriegg%@e ﬁ%r 8?5 clainms 1
to 4, chara?(rjgr[ﬁrﬁed in that the dianmeter of the internal peripheral surface
of the reinforcing zone (26, 226) on the female el ement (2, 200) reduces as

the disygnce incgﬁﬁ%%&fnm%]h% RidRS 1aRg R dxamBlel 28rméd Hom %l&ﬁe e hr eaded

connection according to clai characterized in that the ang et ween
the bearing r&Her@éaeeﬁo%g,reﬁa.S)Sueﬁ at ddBngoBi@ hfatéHa® 1P Particullarly QBkatAO Heh e
reinforcing surface (26, 226) of the sane elenent is a right or an obtuse
angle. 7. Athdflgiddottanrdrifdds prexaemelydion@sive. aiyexaadplois Chetimiktuketd 6,
characterized to in that the male (14) and fenmale (24, 224) netal sealing
surfaces areveohfdl®], of mafuradegasMCOR aad weineqx HgD f+ eligtidesipailsohcantaining
substanti al I%; identical, the dianeter of these surfaces reducing towards

t he free endbmfivesandpdrticles, dneflnid ptessurg beingtaverldiMPaconnect i on according to
any one of clainms 1 to 7, characterized 15 in that the external peripheral
surface 1643 ) of Glass fthse fillad epoxygesingy a pwtarial wlichris alsaresigansito sheckst r ai ght
section of the peripheral surface of the housing (21, 221) provjided on the
femal e el eméAgsed by topls)whigh mwm&j&ﬁ Rip§n BB thiymatesial eanngt be shapgdone of
claims 1 to, 8, charagterized in that the sealing ring (40) conprises
mechani cal BYEOLSHAGEIERAUON- 44, 20 44') to prevent radial displacenent of

th i t ds  t he, axi whi ch di spl | d th i to |
15 housi ng (21, 189t e el irihe Aok la BR T GRE £y 1 St Sone of
| ai 1t ter] i { : f . i
ot “the conneRhER AR SsETn o IR of ST AN Bon Bl 1AEF SoXadlll P Pes
ol el 95 wed ! ) ‘it
rom di 251 adfersd S o Wi Cilart pIRCAD W8 £ G fiddld i) 866 A Dvent !
according t Q;qRY3 2FL0GT d&kAbEEnexhBpkbf 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.



characterized in that the internal peripheral surface and aag%%&{ Lgb nal
28 August 2002 32 end surface ( 17, 17', 217) of at |east one ug igpes
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 claim 11, characterized in that the 5 coating used
for the internal peripheral surface of the pipe and the annul ar internal
end surface is a layer (11, 11') of a nthetic coating which is sprayed or
applied. 13 . A threaded connection acCording to claim1l, characterized in

that the coatingrpurddQo! e\ Hnlity BF BicAbostitls ' UnnhlaP (i@tiﬁh‘ﬁl @hq Pi pes to

be 1o connected is constituted by arf interna i ning which is
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(40), the nesmlafendrsurfisedsel % (1@8hefthedubasyia flanges J0n @0 nebich aomaffixedted by a
metal lic portion 16, 16') 20 and the annular flange (60, 70). 14. A
t hr eaded cotheses €according to claim 13, characterized in that the
conpound nose on thedgal e etJlement or .elements is exclusively constituted by
¢ t7D)

the annul ar fl an§8Cg anges, 40,79 e jidentigal angh mowpted symmeggicallye
conmpound nose, havi ng.a.zerqg |l e h. 25 15. A threaded connecti on according
S a? o Bl S ercity

to claim13 Tized in that the internal |ining tube
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the face ( 7%113 siack RE ihleARY ﬁn&é&lﬂr)]g5g,ﬁ@h afhds rg%nkl.slg :?)@ﬂé(y(')é!_tiﬁﬁ Jrithér nal end

surface (17) conprises a protr oring ans operating with

a means of gonpl IR Mk Yerstha ifteindl idi8g RIbE 53 4hd AfnainQYipd fif bondi ng | ayer
(52). 17. Athreaded connection according to any one of clains 13 to 15,

characterized i nFhbay] idomptiken@e afufiflar Hbr%je@ﬁéxﬁﬂ@&dﬁaﬁ i@ fitted itk ad@i@bee ON the
side of its internal diameter by a collar (65) affixed via its external

peri phensl svithfaacenpleméiteary shhps forined etrthe it of the bodidinglagér 3he i nt er nal
lining tube (51 ). 10 18. A threaded connection according to any one of
clains 13 to 17, Thhapmbimtion o this ptdjedtion|#8 dridathisegro¢@0anchors, thd Blang®' ) are
formed fromthe same type of material as the internal |ining tubes (51,
51'). 19. Aonthecendstrfacefdgbe lioed pipeor ding to any one of clains 13 to 18,
characterized in_that the bearing surface (62, 72) for the ring on the
flange 15 (60, 70hepthenfager?y of flapga 7QbearrrreseabingibafO-sur f ace. 20. A

t hreaded and coupl ed connectiqQn gccording to. claim?2, taken algne or in
conbi nat i on Wth%meaﬂésgameﬁa@ﬁéﬂy%%?mwﬂaw pggl% bre rexnfpreed he

SRR GNER G W g S R P
e 20 Sy b s SR St sh L 1B 1 B hAGS 31 32 o,
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(he el ar 201 ghe HERAE el s S Mg A il o i 10, 10)
in that the.dgf | i , . ‘ 35 3
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claim 20 or acdggigg?ti%ﬁ’enﬁlﬁ*@é fifat e @bsh éggtiérhé‘f fibWGs €Ot GRSl dngtheipd Of the

central ring are convex truncat
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.



cone surfaces with a vertex half angle of at |east 75.
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pipe without risking cracking in the deformed zones. Such highly deformable
internal lining tubes can in particular be formed from a thermoplastic synthetic
10  material.

Figure 6 shows a T & C connection which would require a deformable
ring which would be too wide in an axial direction, the coating of the internal
peripheral surface and the annular internal end surfaces 17, 17° of pipes 10, 10’
being a thin sprayed layer with a thickness of about 0.04 mm of an epoxy type

15  synthetic material.

In this case, the sealing ring is replaced by an equivalent sealing means
constituted by deformable rings 31, 32 located either side of a central ring 33 of
relatively hard material with respect to that of rings 31, 32 such as a glass fibre
reinforced epoxy resin, deformable rings 31, 32 being of PTFE reinforced with

20  25% glass fibres.

Deformable rings 31, 32 can, for example, be adhered to end surfaces 35,
35’ of central ring 33.

The internal peripheral surface of central ring 33 is located in-the extension
of the coated internal peripheral surface of pipes 10 and 10’.

25 The end surfaces 35, 35’ of central ring 33 can be slightly convex

truncated conical 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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s610% & §) - ringd Y 82 (Year on 1tHi8ointein) -pbﬁMﬁeYﬂ5ﬁEﬁﬁd Ix':‘fl\lﬁuﬁmig) '120 and after
makeup, their internal diameter is at least equal to that of the internal peripheral
surface of pipes 10, 10’.
Figure 7 represents an integral threaded connection between a first pipe of
low alloy steel internally lined with an epoxy-glass fibre pipe 51 and a thick
10  accessory 210 of an alloy which is resistant to corrosion by a fluid contained
inside, such as a stainless steel or a precipitation hardened nickel alloy.
Such thick accessories, into which integral joints can be cut, are usually
found at the bottom of a hydrocarbon well.
Male threaded element 1 is similar to that of Figure 5. Female threaded
15 element 200 is directly formed at the end of pipe 210 on its internal periphery and
comprises the same female means 221, 223, 224, 225, 226 disposed in the same
manner as female means 21, 23, 24, 25, 26 of female element 2 of Figures 1 to 5.
Female element 200 comprises a thread 223 at the pipe end side 210 and a
non threaded portion which comprises, in succession from thread 223, a metal
20 sealing surface 224, an annular -transverse bearing surface 225, a conical
reinforcing surface 226, a housing 221 for a sealing ring 40 and an annular radial
surface 217, the internal end. .
The annula; internal end surface 217 formed at the end of female element
200 joins the internal peripheral surface of the body of metal pipe 210.
25 As in Figure 5, the continuity of the internal coating of pipe 10 is ensured
by the collared flange 60 adhered to internal lining tube 51 and to the annular

internal énd surface 17 of pipe 10.
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It is also possible to dispose of flange 60°, pipe 210 thus being thicker to
5  recover the space liberated by flange 60’ and its collar 65°.

The internal end surfaces 17, 217 of principal pipes 10, 210 are still facing
each other but they have different internal diameters because of the presence of
coating 51.

A sealing ring 40 of glass fibre filled PTFE is interposed between flanges

10 60, 60’ and prevents the corrosive liquid phase from penetrating into 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 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 1b/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); ‘

o 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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L' m0% & () - Q7 RRARSSIBuNING tests were carried out:

5 e makeup/ break-out 5 times in succession;
e behaviour with internal water pressure in accordance with speciﬁcatioxi API

5CT;

behaviour with internal gas pressure (same pressure as above with water);

first stress combination:

10 35 MPa of internal water pressure;
+ 330 MPa tension (60% of minimum yield stress of L.80)
+ bending at a bending angle of 10°/30 m
+ instantaneous depressurisation.

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 altem;lted bending cycles with a bending angle of 10°/30 m
+ dep-ressurisation 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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second pipe (210);
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);
e 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 e 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 ﬁrs-t 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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e 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 (206).

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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5 23’) and a female non threaded portion on the oppos1te s1de to the free

end of the female element under consideration;
¢ 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;
¢ 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°);
¢ said annular internal end surfaces (17, 17°) being disposed facing each
other and at a distance from each other;
20 o 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 eleméﬁt, 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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two pipes (10, 10’) and being axially compressed by said annular
internal end surfaces;

characterized in 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°, 2i7) 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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104xY: NC8  6&10%A8tHr¢aded connection according to claim 5, characterized in that the angle
between the bearing surface (25, 225) of the female element (2, 200) and
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 l—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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’ O- @ coatmgO on t$1e internal peripheral surface of the pipe or pipes to be
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 i)onding material which

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

10 18. A threaded connection according to any one of claims 13 to 17,
characterized in that the flanges (60, 60°, 70, 70°) are formed from the
same type of material as the 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 pipés (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°.



