;e3e>$(6T>Z"". 2 8 J U N 2002 THREADED JO NT FOR TUBES The t hiZe8ddd/N?0@?2
nfor tubes accordi'ng to the invention relates to tubes used for exploration
and extraction of petrol eum deposits, for geot hermal energy or al l
applications in which netal tubes have to be joined end to eﬂﬂ@m@"‘ﬂm&ﬂﬂ'm
the threaded joint according to the invenfion can be used fo
applications, and nore particularly for the production of extractiéstse t ubes
(tubi ng) or casi ng in the petrol eum industry, it is nore especially
suitable for relatively large ter tubes,_ such as those used for

JRAEEPEDE

produci ng casing. Different t vk H‘HEEQR)THBESf or netal tubes allow
good nechani cal strength and good seal ing to be obtained at the same tine.

For this reason .asseml.y. Ie sco rising.at each extrenity. a housi.n
o ovi ded w8 AR Snd i lBEs AeEM o BB intion Talelss td tipBs RERIOF e
extremty of eaprovét&)rpenm@badacmm hofepetaole@apdehsity, faxpgeatiemnadleertdrggadse

Foint i th sarfie ahee@ltafons Wfich MABEeE g1 fololBREEmI BT oB " ° 1"

circulates along the threads because of clearances present. The use of
reases | oad [ Gl I aks
Ut doss. not "SnEyoH R2talH o eRordiiyt i B8R fan B8 \BKS (b ek
provi ded wi t Bpalgaiioas, ardmong PQBW@!&FWOFC%\G prpdyetionues &Xfraﬁtl@htt@ﬂsr@blng
acconpani ed By cﬁsrﬁ@f ﬁ'tﬁb rdPéLﬁfﬁtlh@uéi@f Wl@%bl‘é“es@édé} |t%§@ Fﬁ r@?attl%ﬁgﬁt al

contact to be prodice eal e oints’of this romFre
patent 14 89! aﬁgéd'ame@rt ‘é@H F%Fnﬂseé&?ﬂrfpgﬁ@déﬂﬁ‘nﬁ&?ﬁmng zone formed at
the extremty of the rral e 10| nt el ement by a concave tapered surface which
bear s agai ns corres vex tapered. femal e s rface A convex
t aper ed bearh‘fge regt 4 g ng%%fedt Fipte %F@tﬁbgﬁ’ﬁén W 9904 MEFRANRIus | y
upon a concawemgatpeund@odd%@dhagaubfeecﬂxamedaetlmsamse tmieal / met al seal i ng.
Eur opean patent application 91420417 7 describes a refinenent of this type

of joint. 2 8J UN2002 2 This type of sealed joint is very efficient
but requir esFer dhisf fea@on askﬂecﬂkm;ess!e@fest hempeéaing eatc eapio rextitentityc aubeusingt he

exi stence of ,% h | n npduced.
In order to g H\{'tg %ﬂbg(%rvetgn age fjérdg%g%%ﬁ%? %é%g%@?ﬁﬁ%g@@?rﬁ)ggg a

t hreaded | oi BXIremity t@fh@s tee rRjoxidedewits, aj ﬁownﬁmnchmga tapeede xnalenthread of

t hese tubes gﬁmésﬁes | eadi ng edges whi ch abut one agai nst the other inside
the sl eeve when screwing is conpleted. According to this patent, the

| eadi ng edges have a specific profile, for exanple concave tapering, in

order to propets g@heﬁm‘amﬁltﬁ@s@ﬁhr’ebes dioaﬁettmtr@mstdmepm&w e fEdtewitivhi ch
bear against _t eeve creat.i n%tﬁﬁ taI/rret al

t
coal artthr ssyehl SEARTY, 48 e HratdlFiskurretueun” Br, 5o i e Frord 18 o
but the abut threads betausss obtleatandes quiesente dhe wuseediogneapés siadeal wyh\sotlcth
t ed j
Conling. not PAtBRs Rugt o BRETHRY, Blart 1RECe 1023 BLOGKES ot BifiiRedhem.
contact surf éédltlbéﬁ%éﬁ%th@ﬂ@fkt@sﬁajo'ﬂkﬁlare cﬁrovlﬁéé arvitbuanadies sgating renes
internal wal ynph b8k LERY Gghldhr 56&@%@@%@& stfficrpl idte Rifofrhaidr! e

extremties into tg eeve and ﬁie mechani cal’ strength of such joints can
vary substan@“%\ﬂ’?;ﬁe@&qﬁl"‘?ﬁ*\’@qtﬁ' AL P RE RERHRES ons which are hard to
reproduce and hardly rgllable for the zone |n which the | eading edges of
obtai ning a SERRECIUN Gopiedes dednon BE dusnckart B9 Ha B Ths and
consihder abl ythredddq jongt ¢dmpm$fargaba$tmgrzomﬂe fscmhd aalt jte ektretnity kéishalnsalebeen
sought to make .t eri o] e| e cqQust.ant
despite succ@i@ti &Zeri’%ﬁg\?ﬁ%géup aﬁ%vegnts e%a nlsmt;f%évm c@k bae:l\gssgl?@g{]ea
particul ar t bherrespaniding i conveastapeeed sfeni@t& smm‘apeov\ @onyex hapeegsebearingr ead
wth atrue §8ﬁéé§%g{?%ﬁ%d {heaﬁfid[lcf]'aBU S Bard Qi RsheduSRCIEEH Sdloncave

connecti on neans erent onents 0
joint. It hatapering fﬁé@ﬁesm@ﬂe ﬁﬁdr%@ﬁHF% emeﬁal/aweﬁ%pﬁ%&ﬁ!m@; lﬁléoiéﬁﬁﬂ peéitse
manner the g i f Q-Bﬂwﬁ wi th respect
to the femal gag%%'gﬁéﬁr?t“?@%? t@?@?ﬁ%ér?ﬂé%@ﬁiﬁdﬁﬂ% ughtalpg pr oduce

t hreads having an increased resistance to axial strain at the sane tine as
a very high resistance to internal pressure, in order to a m mmwm‘t of
tearing of the threads, the profile of these threads al so Hm“ ll ed
such as to obtain very good sealing while allow ng repeated *GOO002*



screwing up and unscrewing with a low risk of seizing. V28 2‘ mjﬂDia
+The possibility has al so been sought in particular of establishi U 2

preci sion the degree of screwing to be carried out in the factory in order
to ensure sufficient tightening of a first nale elenent in a fenmal e housing
of a sleeve in a reproducible manner, and2to allow | ater screw ng of the
second nal e elenent, for exanple at the workplace, into the second housing
of the same sleeve with an appropriate degree of tightening, to obtain
satisfactory sealing. Lastly, a configuration has been sought which results
in an econoni VH$ typsi oft sagied jpintds yerpediciest pubgsiEessignificanbitiginase clitite i n

the factory. ¢§ @cbﬁwpgﬁgﬁggeéélﬁseaot)meeéﬂ%nbgid?tés\ufcwﬁél iABAREN SRS p,

allows the results sou ove to be achieved. a joint preferabl
conprises a SAEEIRUERG¢PA_Y AR PIPAUEBAf emal e housi ngs each provided with a
tapered internal thread, disposed according to a common axis, of the same
di nensions, into each of .whjch is screwed_a nale ele ube provi ded
with an ext erfRaPrIEL 8r%‘@'&ﬂb'@aﬁ'ség\‘?r&%%nﬁwﬁ?e@@ pﬁt@ﬁf?)&)@%?&éqsggb $rfhl e
PﬁUSi 39 and vtdtﬂfredqugmt iferetibee iy bhetesumlin whichmgieem akéXéXtﬁémmiE]s of tri%wef

read a non-threa xtremty zone ter ting in a front wall, . ront
wal | s of the tvﬁﬁs ﬁgﬁh"”&?éﬁgﬂ?'gga (fﬁetsl WEICEnggtgg%r?%SatgamL ﬂ?ﬁ r?é*ﬂerm&?[esﬁ}%w ng
i s conpl et ed.sldéve wherssiewirsg if carhpletesl. dcebrelinentosthanphtent, the|dading edges
housi ngs are fer ; e ' ' (o} t he
front wl s GRVEHE SBRpe TbAE IS Baibib \ancliE tandir B Srdeh SOBLRAF B0 1
pl ane per pendixpanaient of the %amgte@foft these| leeding erges prhicte esr eainstaine
located in airﬁt@ﬁ%l%ﬁdf;%f% §|@€v@,etﬁugé{%eﬁn§%smbtéwﬂm a%e@tstftﬁrsqew. in the

i medi ate vicinity of the centre o | eeve. The section of the axial
passage produced in the sleeve between the two threaded fenal e housings is

preferably def &figwagdnhs eibkhdwatofithe ele@heWantdtereaibbd Sut SlrEBUtg slradeassage

there is sufficjent "cl.earance between the exterpal [ f the t

nont hr eaded &t "?@d'ﬁ%nﬁ‘gg%? gfarm plagtis ervgﬁeFﬁp\g%%ﬁ éjorﬁ%w'lnat @mélndmall

5 agi &gzg Bizs4mftsemng;rthemeissédpmgeesstvaldsewftsbelirjgt)in:@t ohl@leheh@!lmuoﬁdwese 2 8
n,the asse t S | i nsured in

Lhe Joint_bedmtin ndPEERn Aom 0t fue SEnERL S, Brofi . uASe Bl Sl

zones of the these suffeces amdnthe ternahwall mfctheasieare.| Mpeasiveg thaedegreal of

passage of Mg liRGYR tnd BHRY Blirerted It 16X RREABLIRRBShectdRit siBflgXire!

non- cont i nuous and-non-seal 1 ng contlact ween certa_l n zones O . axi al
passage of t I5¢iCB|jeidige candvar substantiatiacesdtinth i erewting| copgitionsowvhicheare

non-t hr eaded x4 K& PBPr¥dGE@N88d hardly reliable for the zone in which the leading edges of
the tubes abut one against the other.

The possibility of practically obtaining a sufficient degree of sealing has been
sought by perfecting and considerably modifying the configuration of such a
joint. It has also been sought to make the characteristics of the joint reliable and
constant despite successive screwing up and unscrewing to which it is
subjected. In particular the possibility has been sought of providing the tapered
thread with a true sealing role, in addition to its role as a mechanical connection
means,'by combining the effect of different components of the joint. It has thus
been sought to regulate in a reproducible and precise manner the geometrical
position of different male components with respect to the female components of
the joint. It has been sought to produce threads having an increased resistance
to axial strain at the same time as a very high resistance to internal pressure, in
order to avoid the risk of tearing of the threads, the profile of these threads also
being conceived such as to obtain very good sealing while allowing repeated
screwing up and unscrewing with a low risk of seizing.



These external walls and the internal wall can have different géb ;ﬂgﬁfzg
sshapes whi ch are dependent ‘upon the possibility of ensuring the cleararnc 02
descri bed. These shapes can, for exanple, be conical according to the

common axis. In a particularly advantageous manner, the section of the

axi al passage is cylindrical, as is the external wall of the two

non-t hreaded extremty zones of the two male el enents, the comon axis

being the gxis of.the joint. In order tg.produce fficient, regulated and
rectse buherorebptildeb dlsdeghtafifiah srrishln S SR ibg ot ebRBE RR 7T o
femal e hougipig, oft belRighio BOMaAfricEsutSInOtheSHotdr &R Sorddiids etfurd @agicicpe of
the two femal e housings is provided with a stop shoul der the bearing
surface oftightinéte pka duistiaple lampent am @t femaly kayaingsaf & blectseir 3 repreducitdee of a
corr eSpon%ﬂ'gle?,ha%wtg lotvol,ra{g? QCr%Q’lﬁé]gf ﬁ@ls%c %ldergglgteléﬁ?nqcfo?‘te?(gr[n%t%e:gtﬁ th.

When only one T’ermal e housi ng conprises a ghou er, 1t is on e sideé of

thi s femalworkplass, igtoi thé ecovhtl tbudihg offteesagicayl@nt with sresiRostiang defrec e t h has
to be screwed and tightened during_ production of the joint. In order to
avoi d par tiieatans, & pljainfatisfastaryescakiidt s by di sti ngui shing between those
provided with a shoulder and those not provided with a shoul der, the sl eeve
in which only one fermal e housing is provided with a shoulder is provided

W th a shdpstlguctorfigatatiohéat deal @uphishiol resatts pr sy ecbadmiddl hoiat #hiztilisler can
accept, in.the screwed and tightened state, any mal e el enent corresponding
t her ewi t h,STRPECRBFOduEe pithe wotkidees AR dhthe fagtely: shoul der or not. In a
preferred manner each of the two female housings is provided with a stop
shoul der the bearing surface of which is suitable for abutting agai nst the
beari ng suflfesc s hicel foorrtbapdedjaingt ©hmdtaddnbdsowhiel ablnwe dibh reshilts haughto nal e
el enent s. 2 {&H.NI%OOZ 5 The two bearing surfaces of the two nale
shoul ders agpgegﬁqﬁ St fromthe front wall of the corresponding
extremty zone and the two bearing surfaces of the two fenmal e shoul ders are
equi di stant fromthe nedi an pl ane of the axial passage, which generally

cor r espondsich@ joird prefdrably pomprasesfa sl¢rye preddesd withgwdi fsmatechouspigsteadt t he

beari ng surface t.he e shoul ders. from one.anqt her when t.he ont

wa 1 o e wa.a e R SRE DR isnd B eGP ORRI SRORHITY Hrief ™ nan
t he di st anemealimetsiods, idte daciabt ndidhuisfsatasdaf mhltcelbmsm o S hmalevided Thi s
slight difference in distance apart is_determ ned such that after screw ng
and ti ght eritthep stempbtapgrsd faeed earesspondingjor the fgadelihe Semplgdopsing apd  wal | s,
at | east [ : r i ns { ght

cl earance eg%gﬁgﬁﬁ%"%\%ﬂ%é@ %Slﬁhﬁ%%;?t&ggﬁﬁgf g%etﬁrgéfg%ﬁﬂed& th'%ﬁlﬁéd sl i ght
cl ear ance exgepitg-zdet carmimeitigSo at fiadt wak iting front waldc obDthettwohmalgeddera¢nty of t he
mal e and f%male t hr eads ﬁe?stﬁrib d hereinafter, the tightening of the

cor r espondPhYNEOnE 284BsHERG OthRr Wheh SCEINg InearaIel§dachi eves the desired
degree for obtaining satisfactory sealing and nechani cal cohesion, the
front walls abutting the male el enents being positioned as previously
descr i bed.Thehdimensions lof thelenale cdamdngs and wdttbel famaldi hidusingst ark quaferabhs wi t h
respect to, the.thread. The di nensions of e e el erents and the femal e
ousi ngs. SeeiTedsS Wt eg et b Rihoted g Ruells oI il %6 T he

sl eeve anafelie bk d@héntehRiTRBErding @b & PRt peipedidalaetionhpadisifGhe lbdle, i n the
screwed-tightened state there is a precise and perfectly regul ated
interfer eﬁglé plase ey alwaysdeeatedsingrpiesisely Heterained exiakposifsan andmyeferabdiont act
pressures : . d e teeth because of the geonetry
of the thrlgg{c?\éﬁgﬁ%*%?X%ﬁ%&éﬁ%gﬁ%%&%ﬁ{%%%i ng to at |least a preferred
enbodi nent of the invention the nale thread teeth are provided, over an
axial length representing a part of the total Ien%téh of the threaded zone,

whi ch | ength§ §eREPuQbsha pbial parsegs Prgduendeindihic sievn betveshsths iwvonbregaed

i denti cal i get. HH“ﬁ ferred
manner t hettlggltre!tTl %g%lﬁ%ﬂgtptr%%?lbnf%&ncglt %neoc?gutcﬁtg&tt frtllrﬁea e(‘:lIE %ﬁ%ﬁgﬁlgﬁb&\}fﬁf@ gt he

mal e t hr egdssagettherhas esudificentstlembndeebehveen dientkiealal tvoalishef e gt moh- t he

threaded extremity zones of the two male elements and the internal wall facing this

passage in the sleeve to allow the joint to be produced.



~ ~.~ N 2002 6 teeth of the fenale threads) is equal to at Iea% rter
. of the total length of the threaded zone. Advantageously, the &?hﬁjﬁbﬂﬂﬂz
the male and fenale teeth are identical along the whole of the | ength of
the threaded zone in which the teeth have their full height. In this way,
and sel ecting a conmon nom nal val ue and 4 he sane tol erances for the height
of the male and fenmale teeth, the surface with netal/netal contact pressure
between the crests of teeth and roots of teeth of opposite threads is

maxi m sed, the cl earances between the crests of teeth and roots of teeth
bei ng of t helnothéeasseintdedStaten nd mathiimetahgealing isoersuned iiro theofoiritisetween

h i stj ' houl d
alows st £1 LEoeReral Al e Vo rRHRERRR, ARl (BReS P BIR, MES
si des of theelemani®and teainiemaswall faningvig axiavrassagg aofithe gigese cdowever,
def LN , . .

ef or mat i onsjn0fy ”ﬁgﬁﬁ%ﬁéﬂﬁnﬁﬁﬁéﬁ?ﬁfﬁgt ca exist %aﬁﬁélﬁgn@rﬁb%déﬁ@ ngﬂ-ste*éﬁn&"' S

between the teeth Is to say earance between“t he
flanks of theonfariPaiywaen SRERID 20ne8 i ENe axYal parsags of nasieeue AnmhtRezesssry

for avoi di ngfdclig) thBeixesrBRWAlls sYeha hBe-tRredday @ixteRttyizaRBENg. Preferably in
the screwed, |ocked state the profile of these malé and female thread teeth

is determ ned such that the male/femal e active flanks (loading flanks) are
} In ml:t u?l cggm@gé?ftwﬁfnw@ﬁs ahdw_@mtern?mamm ha\@dﬁeﬁerﬂrgebhfﬁtm%%gapgs 0 09
anks (stabbjn apks) .there is a clearance of. approxi nate : to O.
B ef or anbJCRTe RBPRBRE dRer e eI B Snsfirrg B dlearBhtes ¢ostnbn 1 ne
beari ng sur f Blesecshdpes canl torexanipte e amitshaccordingatodhasdniniien beiar i ng
surfaces of the femal e shoul der on the other hand is determ ned so that

after screwing and tightening of the male elements in their female

housi ngs, wi inhaapartiewary @dvantagepustmarners the rhection 20f thecaxiahpessagemi®n t he
bearing surf ; i f | I ih f |y
'oes Than 1 Qe 408 thyxeandvaliofTie Bio AR Areeie ATB Ty *pRes RN Y on
at |east in WognakeslemgntsHrtireramonAxisnbeing e axis of hgiptess consi sting of
produci ng the threaded joint in two steps, According to this preferred
process prelimnary joining of the male el enent of the first tube to a

sl eeve takes'”ploé‘ieé),/ tJP oProgﬂg‘?rpis‘gh‘F'ﬁma 3eq , andhePTEciet ;?Pg DRI EXERSSNL i s
screwed untitightérghg eofi Bachsofptissiungld elethertiain ity efelreste | mgusig, f tee jeift i ts

Shoul der . AccaRoeRopieR, SEHAGE THUS 25 Telet P ATPEREr BREY RGO v
of the non- tproridéddwitiit a extop \shoalder gbesbéaringdurfaee o divisinh pik asigtare fever al

tenths of a o : (¥ f of

t he second n%dé{'@g%ﬁ?t,ﬂéhdgé gg?%\?j\nﬁ%gév}s\nfFI&grggégﬁ@bgéﬁéwpem%%g%ﬁﬁ%ent of
the two fronhalggleRmeshassagatedtharewitht her, with a certain degree of

ti ghtening. The tightening of the second nale elenment in its housing is

preferably done with sufficient torque to cause sl i.ght vi ng back of the
First front \Wen oalvonedemals Nousingeenssioes s SERUERRAF ISce th SERPGiS o ¢ he

first male efepra@holisiigiinonghioh thomale erRmMém Eorrespomding thereivith ¢iaglibybe

o e ke < e e AR O B "2 et an b ane an

shoul ders corresponding to the second nal e el enent
In order to avoid particularising the male elements by distinguishing between
those provided with a shoulder and those not provided with a shoulder, the
sleeve in which only one female housing is provided with a shouider is provided
with a shape such that the female housing not provided with a shoulder can
accept, in the screwed and tightened state, any male element corresponding
therewith, whether it is provided with a stop shoulder or not.

In a preferred manner each of the two female housings is provided with a stop
shoulder the bearing surface of which is suitable for abutting against the bearing
surface of a corresponding shoulder formed on each of the two male elements.



come into contact in the case where such shoul ders exist. Pref t he
.front walls of the two non-threaded extremity zones have a IarZeﬂel gllNa 002
annul ar surface which is located in a plane perpendicular to the axis of
the sl eeve. Preferably in order to obtaingexcellent resistance to axial
strain and to tearing of the male threads fromtheir female housing, the
teeth of the male and female thread are provided with a negative angle on
their active flank (loading flank). This angle is advantageously between 3
and 15 with respect to a plane perpendicular to the axis of the thread. On
the engaging flank (stabbing flank) of the teeth of the male thread an
angle with aT@ﬁe@\tOebeﬁfﬂi%Isugéc%pﬁ 8 M%M'@rﬁ@ﬂiﬂ%m&@wwﬁaﬂhﬁpm tha e.

the int rOductfﬂoﬂﬂw%n%frtﬁérewregp&idmg@&ﬁemﬁpl Sor1gh8 the & be8ifdBlffaces of
approximately 10 to 45 res ane per pend cul ar e axi s of

the thread. M‘%&V%rfém}eaW?U'ﬂﬁrg?Beereqyly'qtg%ti TrP’E“ah? E"'ﬁé'qnnp'laﬂéu@'t ﬁ"\?n%iﬁ' t he

{rﬁl e gl gmentt Eséd@ Wtﬁiﬁﬁ'g%nbwryl Mresp’énas&o hdl rﬁé'man @saﬁe{ Bptﬁe Qr@@@g' tmt the
rea catcni a rOVI A | anet er

Dart whi oh | GG, abaE oF BT Brirtha siens oP b A oy %sranem

whi ch i s advameagtheufrbyt hetlisverfnthdOmalel extremity hzoresparet ab@tt@i mi ightly

or der 1o bet gt AeYands FerdEEfE %%D&ﬁ{ig@ﬂ%%&oo?“@? %PQI%&H?% ‘” T

t he t hr eaded Thi®slight diffargrice fin dlﬁmceaearhls ldateeminddesuch fhat aﬁehmr@mng amﬁnghtemhg nie

I1el t f d
Phe i e andPaie e AEpats T8 drRaCY St o aialS AneRt BudRbme o wad 3
appr oxi mat el Ma@lf&nél@smstrbtarn%mg}ﬂ cle8rahddehetnde it9twd &%nh&kdﬁaces%élﬁg&%b' y

the mal e stop shoul ders are | ocated between the extremty of the s

di aneter thra8 zone and the begi nni ng of the non-threaded extremty zone
which fits into the annul ar passage of the sleeve between the two femal e
housi ngs. Thehiseslighecletamceliopraldetermired soithat taldieihtoaceidriee gedme@‘fy this

o "non- al T oy 8 ey igR Sia Rl SEHEd: HSALrRPanae HE Yh MRS S k8 T rg
condi ti ons. Eomegpordingihwale elsenentiimis dernale: haursing aghiavess theodesiksid degreey
steel s are uppdop@iniR) NeStaRforp! SE4inBEERY Smgéhé’rhéé%yéohds"brprffil)% Lbﬂt Wé#ngce

the risk of seizin rg%rln e’ screwng. u unscrew n e joint
accor di ng t oapuding MQ'%%‘%“%{Uﬁpﬁlﬁlgeoq meéiaﬁﬁp’ie¥'°&i§'§d’e§ﬁ€lhechs an oil or

grease with an appropriate viscosity. Advantageously a surface treatnment
can be used ich |loywers the Ctl 0 volds sei zi Thi s
treatnent ca Be'ﬂ?‘? rﬁ%@ﬁje{éo]c? sg%tgg %%éjﬁ%g‘%‘nﬂ%@&ggg \g@‘glrr%?peeq%ﬁgﬂng case
of conponent threadle from non-al | oyed or weakly alloyed steel) a

phosphatation with Zn or M phosphate. This treatment then allows an oil to

be used to inplenent the assenbly of the threaded joint. Phosphatation nmay
be substit ut &telsimensions gfdhne e slermeptsi and prefenaﬂle hosgingsAewates theuch

as Qu, Cr, Nresp%euv&sogf.oﬁapmegta,pfsﬁbuleém thedsledNEahd Bhise mal@ele'inéﬁt

gr eases corrpatl ple with ver%/Fj n&‘% rances 53 r&@ | e and
femal e threa&%ewr}}%@(ﬁe L &4 Crigeme pﬁiﬁl% %r‘ﬁ)laes
herei nafter geasoigd band nperfently- Iregulated Vstenferarme, tetwedrh otheofcapresgondingn of
the joint anﬂ\rggdé qgls Yol ?\8 u’?%SR{a%i Bpestsaréshgetween the crests and roots of the

teeth because of the geometry of the threads explained hereinafter.

According to at least a preferred embodiment of the invention the male thread teeth are
provided, over an axial length representing a part of the total length of the threaded zone,
which length includes the vanishing threads, with a constant height identical to the height of the
teeth of the female threads.

in a preferred manner the part of the total length of the threaded zone over
which the male thread teeth have a constant height identical to the height of the



invention. Figure 1 is a schematic sectional view of a joint umﬁg a yIM:gUQZ
.according to the invention, in which only the section above the axis of
symmetry is shown. Figure 2 is an enlarged view of the median zone of
Figure 1, showing the conditions of tightening the two nale elenents in
abut ment one against the other. Figure 3 i6&s an enlarged view of the joined
state of the tapered nmale and fenmale threads according to the invention.
Figure 1 is a schematic sectional view of the whole of a threaded joint 1
conprising a sleeve 2 made of steel provided with two fenmal e housings 3 and
4 with an axiteeiof thelfenmaiedbreadssisngguairne ghienst deduararhofi thedotahlergipef ed
threads 5, 6 fh%ttﬂ g{ae?rkt Rogage the external tapered threads 7, 8 of the

mal e el ement s wo steel tubes which are to be joined. Beyond the
smal | diameter extremty 32 of the threaded part, each nmale elenent 9, 10

conprises a nﬁz@vérhégé&lﬁqiy %wg,ﬁw o?qn@ r\Jrz-]Je ad wn%né%ém%@;d@n .éé?“epoﬂ\g

13, 14. These front di.mensi ons each rrse a

flat annul ar qum?'ﬁ@fén?ﬂ%{agéh%éa%é*areﬁﬁea 29ng e Vﬂ@?rbé’?ﬁjf nﬁa{}aVﬁdhﬂﬁéU Xi s
X1 - X1 of thesighteeve. The length of each extremty zone 11, 12 is

determ ned such that the front walls 13, 14 are capabl e of abut t i ng one
against the other with a certain degree of sealing when each nal e el enent
9, 10 is sufflnthiemdyy ahdadetsttihy ascaramionghanminal valse bn@ﬂimgamih@lemr&ié% fof

abut ment of t e.fr.ont j i i Clni . I|n of the
medi an pl ane tﬁ%sh_eléé Cgfth\fgﬁhg%l é@@gg@&?h@e@ﬁggrfg‘lﬂggw e@/ mﬁté nt@ﬁg
non-t hr eaded presswailigtweendhd Treste of $eathldnddroiotabf testh b&spppsiteatteéads iess
i a1 annul arMAATISNE E oS ogeithe brests S BBIFHIY R S lest bel”
opposi te annmfétﬂe 9[!%7@6@505 Bmnzufficient for the elastic deformation
resulting fromthe tightening of the male elenents 9, 10 | n t hei r housi ngs

3, 4 and the correspondi ng .tighteni front 14 i n abut nent
one agai nst tRéNBMRYNe r(ygggq va&qgﬁgé@%@&%%ﬁ th?LWPﬁ'@é@‘ the thigad ged: o

cone into  —ofBhd dtop! s?ﬁ.@:?ddré’ eﬂl@%l sufmnéntamb y66llakd @&nb@tcbre\éh&ﬁé id®e
internal surface 17 aro g‘t Legeg nicgrence In.order to regul ate
the screw ng Ogﬁ Pef ofiN aRAt cfﬁs &i 1& §73% e5F3IR9bYhiG eRYRIBINGWI ng
of each mal eLeir@g(ﬁaltedgdefd@natmrtshﬁtn@slleese.ondl ng femal e housing 3, 4 two
pairs of male/female stop shoulders 18, 18-1 and 19, 19-1 are used to

regul ate tightening. The two bearing surfaces 18, 19 of the nale stop

shoul der s ar dMergaver, dhauctearansa a¢rordingrio tnﬁlakislbﬁtwian tife tdeth obthectipeadi ng
extrem ty zongalidsg %%mad clefarictbdifabh Ak s%‘rﬁﬁe%@al%’ Q%jgre?na?%tﬁrg g emal e

stop shoul ders are stant from I.an eeve.
Mor eover, thdS ij?ﬂﬁ@@ HMW%P%E@%&?G w@ngfﬂa%@aememfnalcg SEiZiRg ERe
femal e stop dveiistefanmmgsmel [ er than the distance apart of the bearing
surfaces of the tvvo mal e 'shoul ders when the front surfaces 13, 14 of the
extremty zones 11, 12 are abutted. This difference in the distance apart

is determ nedDréfé?QbWhﬁtthéVwﬁew@@nlotk@j state ItAé epreﬁlermrthes@ mél@ ance fdrhalel y

| ocked into t eir si.n t surfaces
bei g | ocked Nipadnikate, i Seermigad Bk Fet 3 apaerebAR afivd 3555 baagis
remai ns at th‘mnke)velre ah efutladasontaot with rmefal/netali @ssnunef awlearesscon athel8,

18-1 as sho I he
el astic def or pﬂggﬁ%rﬁé (%t%g}éﬂ%ﬂie‘&') ?ﬁ‘é}gllg ag(gﬁ%%he?h gFEE ani é%'%:a?hgo
separates thd.Q@am. of the front surface of the corresponding mate el enent

constituting the plane of abutment fromthe nedian plane of the sleeve. In
the case of joini ngkyOf tubes with an external dianeter of, for exanple, 14

i nches ( 355. d:’r@fgr? Hurthemeredhe siffarerce ghthedistaer apay bsbvegiptheteriing v

0.15 to 0.4 ngrfdeB ANHEmMAIE sﬁberaufseorweebné ﬁaﬁl@%anQhénbeaﬁﬁ@rsdwa@eé @fHée
inventi on, as own in a schematic nman | e el .enment

S
can firstl y demals seauidsr aRethg ethge hand; 'ﬁ c%lqtgrnﬁggg,s,qgth@t aIﬂSF SEreNing @r]ch t he
factory, untitgHtdtingefthe onaldd@nentslif.thdiPfémalk rtdusmg@r mammlm@gt phtte of

stop shoul der but t this tinme t remt ne

12 goes beyorﬁorﬁ e leadoti i ot RomdsPihg Rating Sulppr 1 it S PaIRA o
hal f of the totR/fematashoadersds prefétabdy jees thanhnoh witha@neawarage bf/Ozkmm 12
and its front wall 14 is indicated by dashed |lines. After this joining is
done, for exanple at the workplace, either during the initial assenbly or
during repair of a colum of tubes, of the other male elenent 9 by screw ng
into its housing 3 until its front wall 13 abuts the front wall 14. At this
time it is observed that there is a slight clearance "d1" between the
bearing surfaces 18, 18-1 of the corresponding male and femal e stop

shoul ders In practlce it is 20 J U N 2002 11 ‘necessary to carry out

Y Y Y M r g, o r o



On at least a quarter of the total length of the threaded zone, qglny 0
vconprising the vani shing threads and advant ageously over the wh I IZQ 2
| ength of the threaded zone in which the teeth have their full length, the
hei ght h mof the teeth of the male thread/is selected to be identical to
the height h f of the teeth of the female thread, the tol erances being the
sanme for h mand h f, preferably of the order of + 0.025 mm The helghts hm

Foint, only cHE BREPALECRE 2 FpBrBf SREMINGY o, bBih 15 £ ol sobtuRo al o
figure 3. tproducing thé @l%aedlﬁamf\m fvor &4l tAcc@rﬂmgtto L @meféﬁ@d (bi‘d%@ésaﬂﬁlﬁﬁnéffy'e to

tol erances, that is a nmax m cl earance of the crests such as
of the nale uwmaagf th@gta!e eé@mewt QfsthQﬁer@bQ)Wgﬁ ﬁgeveéakﬁﬁelaemﬁ@aaampl@inafastomm e

Foot s of -t enaeth il ipié 9ot Bseisl B Gficheing B e CEr Matib by hllebirg
t hreads 24 and utiﬁmateadhomgerr@uns(bhetﬂmnmgﬁswfacb&thla‘ cdrﬂewo‘aﬂlﬁg?@ea\;b sshbglﬂéérﬂmetétmg

way, the crests cha f the teeth

B i 1 cont aclSULRRRANG Bl PsFt etakh, Beroncuall Sictonestbl naGans
between the t@gs Bovahd B thetilh Blahdbeadsaidant s #lidaleongi ng to the thread 7.
The tangents % X:'?@and X4- X4§at t\ﬁ% roots and crlestes of the male and fenal e
threads are nutual ly paraIIeI and inclined with respect to a paraIIeI X5- X5
to the axis X1L-X1 of t read b n angle "A". This an can, vary
W thin subst aRUNER HSsRTEY. deE Bkamhls oo MEneOtFna: & (G0 SPROTY dHele ottt ho
plh tcg of the tHer smewing, will e @rae@bet ubﬁtaMnegt Hfgthanw??prdiﬁﬁwalTb@ng%gmlis{jty f
t he di nensi on S 5-6 of the sleeve 2 and o

t he t hreads 73’?6‘&&{ E@hg?%&%h@%gﬁ% &g%’[%%ﬁ@ determ ned, taking into
account the general tapering, in or der to ensure int erfer ence between the

mel e el ement Ppd Qg %ﬁ:ry@ tﬁ@@@h@nc"f‘ rﬁn‘u s tnBSsn & @Fe%r%ibg)e&jcir%\%ﬁ'

This interference’is p regu ate const an
presence of tﬂéfﬁ@%tptoﬁ%ﬁﬂ%%ﬁ@e %"@W@%‘UW bagk of Fhﬁ/\ﬂfst flor wak.dhs canjasi nt

i s obtained \Aéwé“cels%frm@wumrldbn@sgbhmngqaqhetﬁﬂst%a@ EiBFheny rérha;rf@as .

that, as will be described her | ank such as 2
negative incl Mere%mgamvﬁonwcg.p@ﬁﬁéa@ wit U%SI@SU}OQW@ lpeying ke

(Loading flankgyod tie mediart plehk afid bkaeratilﬁmhoetagomgm far 32 naawhgj ml e

t hread such 24 1 at i ha is,incli

towards the exeainaSuliR ot ttesrd st Rindithripdhdiepln e, AEMant o

X1- X1 of the d:mnea{doa:dhta&oemthtamaisbevhmseudh shoulderscaxiste flank. I n the case
of the present exanple this angle "Bl" is -10 and can preferably be

sel ect ed between ggg{ oximately -3 to -15. It should be noted that in the
case of a mal Rraf¢rabye tBadrordswalls of dagkdwoi non-thieadem extreolli zenes3haveet e i s
no cl earance j NPRS: éﬂnﬂﬂacgumefmeﬂf;ssn@céatea%?a‘?paﬂe éiéaseﬁd.amgr@mb@.g oot h
of the female { %@24aa|nst which it bears. U N 2002 13 The

| ower part 30°df‘ets VE€ngagi ng flank (stabbing fIank) of the tooth of the
mal e thread such as 22 is inclined towards the inside by an angle "B2" of
approxi mat el y_2 ith respect .to a plan erpendicul ar to the axis X1-

2l acent to { REteR0l BioTaR: © igRgReT ARRoEo0e 162K 8 sl e AT 4y

for exanpl e, thetmakenthagadsofromatheirfefrale bodsing Pthef edbbf the malmmbdemakexl ue

is greater th r

machi ni ng andﬁ‘g%%dggﬁagmoﬁdﬁﬁtﬂa ﬁgéé%feeé@g%d {P‘aeﬁtéj&' etf%nﬁ(a@édaryhgmf)l ank
optional 'y anthiadangle ageadvanjagenishi %M@ﬂ:@t aa%%%wﬂ‘lntﬂﬂm@ti ata gnangégl e
"B3" which in approximately 55 with respect to a
pl ane whi ch |Ré@r gggﬁgrﬁt@eﬁgﬁgﬁg}ﬁ y to X1-XI. This angle B3 can vary
for exanpl e between approximately 30 and 70. This cut-away, as explained in

the general d@'ﬁ%ﬁ g@gy ﬁf?&{rﬁ'e%ﬁavbﬂ@ﬁéﬁk?rbfme tdin Iof He ﬁfané:mreaa 29 afgle«een

mal e and female t case of jncarrect cen

i ntroduction Wih @r@eﬁﬁﬁrea@pmN@'qerfﬁcprefegatf%ﬁm%d%&i%&tagﬁdhaﬂnt?wcg?%rt

gf t scr eWIt Rg éad $§'mW0|ngfbetbgl$r Fhid angféu@hir ENE 00 tléfh’-pﬁproﬂr%atélﬁ 1Pettba45vewuth
etween e e nK an opposi spec

femal e thr eadregé’% gi agk apﬁé)e[rpﬁ%fgqlarfp m‘%%?“ﬁgo e'li‘f id@éotpﬁ&a%ya@e

correctly bet grin tbHaciitats tise émtcbduction @etthe afalehelemene irmitide femmalechbbsirads

and their respective housings, involving a slight elastic deformation which
ensures efficient tightening.



Thi s clearance "d2" nust in any case remain sufficiently small s &h\jb iy t
.does not allow a | eak or non-sealing along the threads accordi ng&t N 2002
helical path. One neans of reducing or blocking this | eakage path is to use
a lubricant, oil or grease which can contain a pre-determ ned anount of

fine solid particles such as graphite or I&ad. The elimination before
re-screwi ng of these deposited particles |s p055| bl e but represents a

suppl ementary operation to be carried out. |s t herefore nore often
preferred to & ear anc Qssi bl e over art at

u
ots of (i he Wifaft fafigeodhe thiestrhsa chmartrtex% Qg JiaRK i Providad. 41 it ¢
of the total rxgeldidreeter paofwhioh jbinsaad tip adfdhéhb@th%fetaéaﬁéle ttmae/adtamm én

val ue "d2" of _betwe pr teI 0, 03 and on.the en in | ank,
the cl ear ance@09® t\Hﬁ' ? Vaﬂaog'ﬁguéglpl @8Hs§(8 WOWBB r?éPSCtg%@ ﬂ@@

an oil or grepsgendidular ts the aiabefmesmcmd.y then allows sealing to be

regul ated together with the size of "d2". 2 8 ~~N 2002 14 Advant ageously

prior surface treatnments are used such as Zn or M phosphatation in the
case of a car Beferablywesrid in paftioylad i togddr © beltar, reghlatd thedimensiens f ¢hé on

coel {10l ent ofnrgadt gbr ACARHRE i 11 trbhidy 36noi wHichitng Yhba el -

It is nost often suffic ace treaft nent
sl eeve only. heighkaa 'BP“"[?nlé%rﬁﬂ%lttatth%‘rpf tae prerdiinAravides andne CfQﬁ"%Rﬁ@é@e of

netal can be Rl ofStHeh rﬁélef Qﬁd ef’é?rf&l’é aheshce testhr Ol*l')fé liRCIRRP RS {dr0Bx&hpley
Cr, NI, Sn, Pb or anot ositions can be carried out onalarge

range of all o?%‘?fo&mﬁtﬁa ?aﬁIt%9g‘dw't@f%ﬂ?lcta'é’sthﬁraxlse‘?frtﬁ%t%y steel s and al so on

other netals or alloys. Oher nmethods of deposition can also be used in a

known manner o re the friction coeffic rev ei z. Thus,
by v rtue of PRIEEDY e et SR ARRLplsh Cled RERBER £ AL EY e t
rﬁSpeﬁt to thsmgbdrambetye_r mrdauémudnemnsltbesbegfnntr@oftteetdmretlhredmed extegraity
thread in co e

doseri bed, ¢ A pbRR e ite e 2P Rl Bhfiadtl e YedleoBaERh e AP BBk ng
and the nal e kousigs The femalecstop shaylders aate thue logaiedrary eithen sideodf thise
joint being p d assenbl ed as though they were independent, A

é%ﬁé@ﬁé’ss@@

joint results In~spite of the absence of separate netal/netal
sealing surfaces of the thread, provides an excellent degree of sealing

with respect g thefi#d)ﬁsco?rhtﬁbn% NéEHtihs of tﬁé%brj@h@yéﬂdyédtdﬂ@toﬁxélrd?é@ carbon
extraction COI’{dI tions foun

t t
e one Golget casmRonans fes Hsed Secatiagda e PRPGRBBFoNRTS. FrRaTTHar

according to é@am@eendmonyetatmless buréfhestorhastedlbaradigant agetherwisei atber
econom cal gﬁ Pélbq}pe absence of excess thickness of the sleeve in
order to pro 3R ©t i ng heel for the male elenents and sinple assenbly
at the workpl ace notably because of the configuration and the clearances in

the axi al pasma(ﬂfaePEd)PébEﬁQ thg rfst?%f %E&ﬁg?uﬁttﬂt tﬁ%“&f?edvhgcﬁ‘?rt?@ uH§@r‘3mfur§j Par ge

wi de range of sizes use ol nin
di anet er t ubetbe jpiot a@s@rﬁlmgemdag nm@@tl@n apeﬂtaelaeluhﬂmtu%used such as an ol or

grease with an appropriate viscosity. Advantageously a surface treatment can
be used which lowers the friction coefficient and avoids seizing. This treatment
can be limited to the sleeves and can be, for example in the case of
components made from non-alloyed or weakly alloyed steel, a phosphatation
with Zn or Mn phosphate. This treatment then allows an oil to be used to
implement the assembly of the threaded joint. Phosphatation may be
substituted by the deposition of a thin layer of a suitable metal such as Cu, Cr,
Ni, Sn, Pb or another, for example by electrolysis. Qils or greases compatible
with the very small clearances between the male and female threads are used.



2 8J UN20QZ 15 for exanple with outside dianmeters of the ordgrao‘f'uﬁ'zqqz
(5") to 508 mm (20"), .this exanple of use and these dinensions being
totally non-limtative. The present invention can be the subject-nmatter of
nunmer ous variations of enbodi ments which formpart of the scope clained.

2 8J UN 2002 16 CLAIMS: 1. Thread joint Jor tubes conprising a sleeve
provided with two femal e housings with internal tapered threads in each of
which is screwed a nale el enment of a tube provided with a correspondi ng
external tapered thread, each nmale el enent conprising a non-threaded
extremi ty zonéhedfrigives @gagibe exanplas herginafter descabe paaszayelinitativeemaneer e,
the extremty,z r b SNt ceh T I I e mal e
el enent s abut_taiﬁgﬁ]odr\ge)r% ar?r'qg?tiﬂedfgftwﬁew&hgﬂag@r ter\{/ﬁoﬁté°‘¥%sc§ﬁ%§r8{’@df‘5%e

| east one pai NVBRLGMI e and femal e stop shoul ders di sposed on the female
housi ng and correspondi ng mal e el enent all ow ng precise axial positioning
of each of the male elenents in its femal e housing and of the abutti

. . » v 1 . . n
front walls wWRGHER 1 I8 BSHEMAlR SRR HQW ShRIYIN, BHEG assiPene ﬁP@Qfd@Igethtgﬂce

into the insiigeertior, tewhighudriy t@%@dtioﬁ%‘b@@Qh@_@ﬂistdﬂ%klm}ﬁéify%'shé\%f aces of
the non-threaded nale extremty zones are not in coniinuing bearing contact

with the internal surface of the annul ar axial passage of the sl eeve when
the threaded Figura 2i 5 &nl énlargedeviepr ahthd heediaretdonefoft Rigurelte sHowiagishdave

a constant hejght.. ove L& e P I ng { t he. t ot al

| ength of t heé%té(%&eéf ?Q*r\%mnf@dgﬁ ﬂgﬁa:ﬁwélg ‘%‘%@8% E\nﬁﬁéﬁﬁrﬁeﬁ%ﬁﬂgg‘sf h’?%ad
teeth, interfethence existing between male thread and femal e thread. 2.
Threaded joint according to claim1, including two pairs of male and fenale
stop shoul ders di sposed on the two housings and the correspondi ng mal e

el ements. 3. AigHeadévapenlargad yisvaphihetjoinedstatenf thi tansred sale andlfemalep

shoul der, i s hasRiseAbdopdiNg e tHdBvemid, di ameter extremty of the male

t hreaded zone and the beginning of the non-threaded extremty zone, each
femal e stop shoul der being | ocated between the small dianeter extremty of

the femal e thrigaded goaeseHEinatie settional afiew g i #hoRass a0ehrebdédgoipt eeve.
comprising a sleeve 2 made of steel provided with two female housings 3 and 4
with an axis X1 - X1. These housings are provided with internal tapered threads
5, 6 into which engage the external tapered threads 7, 8 of the male elements 9,
10 of two steel tubes which are to be joined.

Beyond the small diameter extremity 32 of the threaded part, each male
element 9, 10 comprises a non-threaded extremity zone 11, 12 provided with a
front wall 13, 14. These front walls with the same dimensions each comprise a
fargely flat annular abutting surface located in a plane perpendicular to the axis
X1 - X1 of the sleeve. The length of each extremity zone 11, 12 is determined
such that the front walls 13, 14 are capable of abutting one against the other
with a certain degree of sealing when each male element 9, 10 is sufficiently
locked by screwing into its housing. The plane of abutment of these front walls is
thus in the vicinity of the line of the median plane X2 - X2 of the sleeve 2 The
external surface 15, 16 of the non-threaded extremity zone 11, 12 is cylindrical
and has a diameter less than that of the internal surface 17, which is also
cylindrical, of the axial annular passage of the sleeve 2. The clearance between
these two opposite annular surfaces is sufficient for the elastic deformation
resulting from the tightening of the male elements 9, 10 in their housings 3, 4
and the corresponding tightening of the front walls 13, 14 in abutment one
against the other, not to allow these external surfaces 15 and 16 to come into



2 8 J UN zZ002 17 4. Threaded joint according to any one of cl a2n§ duN ZJUUZ
, wherein the distance apart: of the bearing surfaces of the nale shoulders is
greater when the front walls are abutting, than that of the bearing
surfaces of the femal e shoul ders. 5. Thre;@ed joint according to any one of
claims 1 to 4, wherein the axial length over which the nmale thread teeth
have a constant height identical to the height of the teeth of the fenale
threads is at |east equal to the quarter of the total length of the

t hr eaded zone, 0, of,-cl ai to.b
wherein the rraqnqu%r e:%g\%eg %l?\ h%%rgggt \&grﬁwst ar{ﬁeﬁ{géﬁag?%«%t%@é{ﬁgttéet%'ré
hei ght of t hecitcegfaresicet he femal e threads over the whole of the | ength of
the threaded zone in which the teeth have their full height. 7. Threaded
joint according to any one of clainms 1 to 6, wherein the active flank of
the teeth of INEdemiogeghiatathesrrewing pasitaneandicsprevest excessine dghteningby| e.

8. Threaded Jf«}éﬂsc?eﬁﬁlﬂpcﬂf %ch%&@%lé’rﬂ.@n% hﬂi M t'ﬁ% éortte% 3ndlwg%r‘?|‘alé ﬁ&f‘sln%

engaging fla rea i ncline i

ad
absol ut e val u® 4 ¥hPaiRe of malg/famale Stt%sﬁ%‘ﬂ'ﬁ%@ 1‘3 aWk1 agd tehdatiate peechto
according to 1yl 8geenfRTRB tholbdaRing Wiekess 18N€0 UpBRY mBRY étopfshoulders

are equidistant from the front wall 13, 14 of the corresponding extremity zone
11, 12 and the two bearing surfaces 18-1, 19-1 of the female stop shoulders are
equidistant from the median plane X2-X2 of the sleeve. Moreover, the distance
apart of the bearing surfaces 18-1, 19-1 of the female stop shoulders is smaller
than the distance apart of the bearing surfaces of the two male shoulders when
the front surfaces 13, 14 of the extremity zones 11, 12 are abutted. This
difference in the distance apart is determined such that even when the two male
elements 9, 10 are firmly locked into their housings 3, 4 by screwing, the front
surfaces 13, 14 being locked in abutment one against the other, a slight
clearance "d1" remains at the level of at least one pair of bearing surfaces such
as 18, 18-1 as shown in Figures 1 and 2. it should be noted that apart from the
elastic deformations this clearance "d1" is double the distance which separates
the plane of the front surface of the corresponding male element constituting the
plane of abutment from the median plane of the sieeve. In the case of joining of
tubes with an external diameter of, for example, 14 inches (355.6 mm), the total
clearance "d1" can usually be approximately 0.15 to 0.4 mm.

In order to produce the threaded joint according to the invention, as shown in a
schematic manner in Figure 2 the male element 10 can firstly be joined to the
sleeve 2, in its housing 4, for example in the factory, until the bearing surfaces
19, 19-1 of the corresponding pair of stop shoulders abut. At this time the front
wall 14 of the extremity zone 12 goes beyond the median plane X2-X2 to a
distance approximately equal to half of the total clearance "d1". This position of
the extremity zone 12 and its front wall 14 is indicated by dashed lines. After this
joining is done, for example at the workplace, either during the initial assembly
or during repair of a column of tubes, of the other male element 9 by screwing
into its housing 3 until its front wall 13 abuts the front wall 14. At this time it is
observed that there is a slight clearance "d1" between the bearing surfaces 18,
18-1 of the corresponding male and female stop shoulders. In practice it is



t he engaging flank has an inclination of 30 to 70. 10. Threaded |
raccording to any one of clains 1 to 9, wherein the residual cl eargzmrgaJalEJN 2002
the |l evel of the engaging flank of the teeth of the nale thread is
approximately 0.03 to 0.09 mm 11. Threaded joint according to any one of
clainms 1 to 10, wherein the clearance exi$ting between the crests and roots

of the teeth is approximately 0 to 0.05 2 8J UN2002 is 12. Threaded

joint according to any one of clainms 1 to 10, wherein the crests and the

roots of the teeth of the male and fenale threads are parallel to the

incline of tHeeeassaputo ¢Ty PHt sdific@nhiglieping efciberfmnmuriacasyn @ncaluitting ai ns

L 10 12 wher@bnbnertss Sigfepling Ensidins paping be v B84d SuTBCES Hed oy 2

treat ment reduci n8$| ts friction ficient pr event i Sel Zl n

Thr eaded zone@RR PBEYIPWJN the SA3E 8 gvgfsc(g@aqngsabytmgn@f thﬁkﬁé’ﬁépﬁs t1ﬁe?3'r1or|ﬂ!

val I's have anprgfics e mréaes@emltnég@hmrmganﬁqa@%eybm@lfhe ébum@twfaﬁ@front
per pendi cul ar t uction of a

t hr eaded j oi n¥@ '%CEQEQH&‘EIQ?S’FQ r&hcgqﬂsgﬂléseg?ve%?téﬂ%y 1m@%sunng *the” {orque and/or by

means of measuring the angular displacement, the degree of tightening
necessary to achieve the desired amount of tightening in an abutted manner of
the front walls 13, 14 one against the other.This disposition of the stop
shoulders in combination with the profile of the male and female threads as
described in the descriptions hereinafter allows regulation of the contact
pressures to the level desired in the thread and thus to obtain the degree of
sealing sought at the level of the thread.

It should be noted that in the case of over-screwing of the male element 9 it
cannot advance beyond the abutment of the bearing surfaces 18, 18-1 of the
stop shoulders, this involving a corresponding moving back of the plane of
abutment between the front walls 13, 14, this abutment of the bearing surfaces
18,18-1 constituting a complementary assurance of correct screwing of the
threaded joint.

Figure 3 is an enlarged view of tapered threads in the joined state, which allow,
according to the invention, mechanical strength and sealing to be combined.

On at least a quarter of the total length of the threaded zone, length comprising
the vanishing threads and advantageously over the whole of the length of the
threaded zone in which the teeth have their full iength, the height h m of the
teeth of the male thread is selected to be identical to the height h f of the teeth
of the female thread, the tolerances being the same for h m and h f, preferably
of the order of + 0.025 mm.

The heights hm and hf are measured according to a perpendicular to the axis
X1-X1 of the joint, only the axis X5-X5 parallel to the axis X1-X1 being
represented on figure 3.
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The tangents X3-X3 and X4-X4 at the roots and crests of the male and female
threads are mutually parallel and inclined with respect to a parallel X5-X5 to the
axis X1-X1 of the thread by an angle "A". This angle, which can vary within
substantial limits according to the diameter of the tubes and of the pitch of the
thread is, for example, between 1.79° and 3.58°.

The geometry, the dimensions and the machining of the threads 5-6 of the
sleeve 2 and of the threads 7-8 of the male elements 9-10 are determined,
taking into account the general tapering, in order to ensure interference
between the male element 9-10 and the female housing 3-4 in the screwed-
joined state. This interference is perfectly regulated and constant because of the
presence of the stop shoulders. As a result, as shown in Figure 3 a joint is
obtained which is mechanically highly monolithic, aided by the fact that, as will
be described hereinafter, the active flank such as 29 has a negative incline.

As shown in Figure 3, the angle of the active flank (loading flank) 29 of each
tooth of the male thread such as 22 and female thread such as 24 is negative,
that is to say this flank is inclined towards the exterior with respect to the plane
perpendicular to the axis X1-X1 of the thread adjacent to the base of this active
flank. In the case of the present example this angle "B1" is -10° and can
preferably be selected between approximately -3° to -15°. It should be noted
that in the case of a male thread such as 22, locked in its female housing 23,
there is no clearance between the active flank such as 29 and the flank of the
tooth of the female thread 24 against which it bears.
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The lower part 30 of the engaging flanK (stabbmg flank) of the tooth of the male

thread such as 22 is inclined towards the inside by an angle "B2" of
approximately 20° with respect to a plane perpendicular to the axis X1-X1
adjacent to the base of this engaging flank 30.

This angle "B2" can vary, for example, between approximately 10 to 45°.
Preferably its absolute value is greater than the angle of the active flank in order
to facilitate machining and assembly of the joint. The upper part of this engaging
flank optionally and advantageously comprises a cut-away 31 inclined at an
angle "B3" which in the case of Figure 3 is at approximately 55° with respect to
a plane which intersects it perpendicularly to X1-X1. This angle B3 can vary for
example between approximately 30 and 70°. This cut-away, as explained in the
general description, permits reduction of the risk of catching between male and
female threads in the case of incorrect centering during the introduction of the
male element into its female housing and at the start of screwing.

As shown in Figure 3 a slight clearance "d2" is retained between the engaging
flank and the flank opposite with respect to the female thread so that at the time
of tightening interference takes place correctly between the crests and the teeth
of the male and female threads and their respective housings, involving a slight
elastic deformation which ensures efficient tightening.

This clearance "d2" must in any case remain sufficiently small so that it does not
allow a leak or non-sealing along the threads according to a helical path.

One means of reducing or blocking this leakage path is to use a lubricant, oil or
grease which can contain a pre-determined amount of fine solid particles such
as graphite or lead. The elimination before re-screwing of these deposited
particles is possible but represents a supplementary operation to be carried out.
It is therefore more often preferred to use a clearance which is as small as
possible over one part at least of the axial length of the thread, for example over
at least a third of the total axial length of the thread, and this clearance may
have a value "d2" of between approximately 0.03 and 0.09 mm on the engaging
flank, the clearance on the active flank being considered to be zero. The use of
an oil or grease with a suitable viscosity then allows sealing to be regulated
together with the size of "d2".
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Advantageously prior surface treatments are used such as Zn or Mn
phosphatation in the case of a carbon or weakly alloyed steel sleeve, which
lower the friction coefficient of a steel in association with an oil with suitable
viscosity.

It is most often sufficient to carry out the surface treatment of the sleeve only.

Instead of phosphatation, deposition of a small thickness of metal can be used,
such as for example an electrolytic deposition of Cu, Cr, Ni, Sn, Pb or another.
These depositions can be carried out on a large range of alloyed or non-alloyed,
stainless or refractory steels and also on other metals or alloys. Other methods
of deposition can also be used in a known manner to reduce the friction
coefficient and prevent seizing.

Thus, by virtue of the geometry and the dimensions of the male thread teeth
with respect to the geometry and the dimensions of the teeth of the female
thread in combination with the system of shoulder stops which has been
described, the interference in the joined state between the female housing and
the male element is perfectly regulated, the two extremities of the joint being
processed and assembled as though they were independent.

A joint results which, in spite of the absence of separate metal/metal sealing
surfaces of the thread, provides an excellent degree of sealing with respect to
liquids such as water or petroleum in the extreme extraction conditions found in
the petroleum industry, which extraction conditions do not permit the use of
standard threaded joints.

The joint according to the present invention further has the advantage of being
economical because of the absence of excess thickness of the sleeve in order
to produce an abutting heel for the male elements and simple assembly at the
workplace notably because of the configuration and the clearances in the axial
passage produced in the sleeve.

Although it can be used for a wide range of sizes, such a joint is particularly
useful for joining large diameter tubes, for example casings of petroleum wells,
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for example with outside diameters of the order of 127 mm (5") to 508 mm (20"),
this example of use and these dimensions being totally non-limitative.

The present invention can be the subject-matter of numerous variations of
embodiments which form part of the scope claimed.
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CLAIMS:

1. Thread joint for tubes comprising a sleeve provided with two female housings
with internal tapered threads in each of which is screwed a male element of a

tube provided with a corresponding external tapered thread,

each male element comprising a non-threaded extremity zone which engages
into an annular axial passage of the sleeve, the extremity zone comprising a
front wall, the front walls of the two male elements abutting one against the

other when screwing is completed,

at least one pair of male and female stop shoulders disposed on the female
housing and corresponding male element allowing precise axial positioning of
each of the male elements in its female housing and of the abutting front walls
wherein the non-threaded extremity zones slide with clearance into the inside
of the annular axial passage and the external surfaces of the non-threaded male
extremity zones are not in continuing bearing contact with the internal surface
of the annular axial passage of the sleeve when the threaded joint is fully
made-up and the teeth of the male threads have a constant height over an axial
length representing a part of the total length of the threaded zone, identical to
the height of the female thread teeth, interference existing between male

thread and female thread.

2. Threaded joint according to claim 1, including two pairs of male and female
stop shoulders disposed on the two housings and the corresponding male

elements.

3. Threaded joint according to claim 2, wherein each male stop shoulder, is
located between the small diameter extremity of the male threaded zone and
the beginning of the non-threaded extremity zone, each female stop shoulder
being located between the small diameter extremity of the female threaded

zone and the start of the axial passage of the sleeve.
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apart of the bearing surfaces of the male shoulders is greater when the front

walls are abutting, than that of the bearing surfaces of the female shoulders.

5. Threaded joint according to any one of claims 1 to 4, wherein the axial length
over which the male thread teeth have a constant height identical to the height
of the teeth of the female threads is at least equal to the quarter of the total
length of the threaded zone.

6. Threaded joint according to any one of claims 1 to 5, wherein the male thread
teeth have a constant height identical to the height of the teeth of the female
threads over the whole of the length of the threaded zone in which the teeth
have their full height.

7. Threaded joint according to any one of claims 1 to 6, wherein the active flank

of the teeth of the male thread and the female thread is at a negative angle.

8. Threaded joint according to any one of claims 1 to 7, wherein the engaging
flank of the teeth of the male thread has a greater incline in absolute value than

the incline of the active flank.

9. Threaded joint according to any one of claims 1 to 8, wherein the upper part of

the engaging flank has an inclination of 30 to 70°.

10. Threaded joint according to any one of claims 1 to 9, wherein the residual
clearance at the level of the engaging flank of the teeth of the male thread is
approximately 0.03 to 0.09 mm.

11.  Threaded joint according to any one of claims 1 to 10, wherein the clearance
existing between the crests and roots of the teeth is approximately 0 to 0.05

mm.



10-uL' s6 10% () - 893109 () - 8110%& ()~ / 10%& ()-,10%& ()- L + 28 JUN 2007

109 () - >?@PSbC 10-uL 109 & ()-z 10%& ()-F10%& () -

940%& ()-S 10 10

10&8109%& () - Vi dEbC 10- U’ Y109 & ()-z 10%& ()- 109%& ()-L10%& ()-S
1092 & ()-L10%& ()-i dEbC 10-u’ YlO‘Vz&'lé) -z 10%& ()- 10%& ()- 10%& ()- &z

10%& ()- 10%& ()- Normal" "Heading

3]c" "Heading 23]c" "Heading 33]c"

"Headi ng 43]c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Paragraph FontzG'+2; CLV*hqyz@VAyZ[\]"_
0+Wb( . v038>@nFhveepdining geeondinge day gne jok clairanh & e d Oy whereip) the eEstseandNew

RomanAri al Cou
P"HSUR' () *+, -

"’tl}egxrfgw ég%g%ﬁl\t of TRE IAYPSRAIRGAIER s are parallel to the incline

<=>? @ABCDEFCHo§ ticNNERORSTUVWKYZ[ \ ] ~_" abcdef ghi j kIl mopqr st uvwxyz{| } ~

13.

14.

15.

Threaded assembly according to any one of claims 1 to 12, wherein the state
of the surface of the sleeve is modified by a treatment reducing its friction

coefficient and preventing seizing.

Threaded zone according to any one of claims 1 to 12, wherein the front walls
have an annular surface largely plane and which is in a plane perpendicular to

the axis of the sleeve.

Process for production of a threaded joint according to any one of claims 1 to
14, whereby initial joining of a sleeve with a first male threaded element is
carried out, with screwing and tightening until abutment one against the other
of the bearing surfaces of the first pair of corresponding shoulders, then
screwing of the second male element until abutment of the front walls of these
two male elements is carried out, while retaining a clearance between the

bearing surfaces of the second pair of shoulders.



