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present invention relates *o a threaded tube joint,
particularly for joining pipes used i

. gas extraction industry. Such pipes can be
both as- 5 pipelines for punping gas or oi mlﬂﬁ M’ Mﬂm
1.0] f.oLh | s thensel ves. State of
T"‘%@%ﬁgﬁﬁgﬁkp@ or pi pe segnents to form stri%¥ye:
Tebhfftdl fieldhe oil and .gas industry is comonly :
~ perforned usjng threaded joints. Most of the

Themyesenitinyerdionr relatestper darepged febe joittd aAdicEGHY dett ipiking pipes
oo 35085 AP ESHAGH IR S B0 A R o =
pipdliees sorpenpiad gae or ek andnas lirdagh oithe avalistthemselveat ar e
i ncreasingly common in oil and gas wells, especially
m&l&@gt ed wth high gas internal. or external
§'T-°s°éﬁ?ﬁ v WA st &eplpéséegn%ntls qettéms %ﬁt,tgsb@sed inrrtheacsnealnd gas

esisting at he sane tine Ig mechani cal
indusiyi is goounenly perismeec issing Bhreadadj@nts. Mosp ptthei applications are

bR YR A cob et Peliii P Sopti b ¥ Afrcan
_Péﬂaﬂ@umtlﬁsntatea(Amea‘rhezieac@dw@duonerhaws"maﬂmhs wher! b@bjected to

~joint, dependi n&g on the joint design selected. Thi
emgeme éﬁadé'wconﬁ Iang ﬁtf&aa'@d 'qqseaﬁmdv FAMBSN 4N it AN rgatsowe"s
t
,ee%%ﬁlalﬂg tl?r%)é;eqt égedé’at | ??‘g@ﬁé%h'hge %g%r %@@g, BreR¥ideRhere the risk
ofr legks rshatk rttes etimihatech bidhiley resisting.ahiting saime digtee hight neshanical
anpl e 0 of 0| nt s
on P rBoiPhe LOGERLMRRRSTY et it rEfnb g
orretsalutbﬁ prtmtiedt tsembnlsbvbathe émaemeﬁstepoee?t oin ahhegasrjomts is the
art (0] net al -t 0- net al slutjons . js t L.
meiakio-MREICoRRbMALE 3 FARRYR OB Bathe, Nk dePBleian Qrodre foint
desig eeectédoqﬁtsedpe bf skl ANE thfeadBE jORt BroviddRes bafridrite gas or

jornt, which is’in contact wth a _correspondi ng

_ nq‘wdmressctmwbéﬂ: thenthiiead provides weinly &rrthacs@t!sf@@tm@f megchanical

BliphSI, 5o T8 i APt BHpBDEle e

 ofpjotits iabe the ARidDatererine f Beesrat sbat dea‘gn latemativeé anemetal-to-

el SOB TR Byt ARy BSe Aot S e e Fetppto-metal sea
sdIB6SHY Fathef 8A¢ Uha @ctmﬁﬁé.eé e ﬁeétb%dnmaémmwr%éa@eél surface

I's. the devel opnent o [ concentrated contact
losatedsivetheoend 9é ﬂ@egeale dﬂﬁﬁ%%)pftth@ joBb Whickrisdbt ¢aviaG@fwith a

AL AABLEA s SBhLRS BHE! 3681 Slurhbe |BBLEA TEHTHRY female
e cy ric surtace conprise et wee

memﬂersufr ttaa:@tamDndaetottlneemtmtedoseal surface and the -definite final

assembling position, a radial interference between both surfaces is 'develbped,

which by promoting high contact stresses is a guarantee of the seal.

._ ‘An important technical feature . of frusto-conlcal sealing surfaces s the
. fdevelopment of hlghty concentrated contact stresses on the edge formed by the

-_mtersectlon of the frusto-conical seallng surface of the male member and. the

_cyllndncal surface comprised between the seal surface and the threaded zone.

The stress distribution along an. axial section of a joint of the state of the art is

CONFIRMATION COPY



10

15

20

25

30

The stress distribution along an axial section of a
joint of the state of the art is CONFI RVATI ON COPY O
6 MAR 2007 WO 2004/023020 PCT/ EP2003/ 009870 2 $hHOWAR 2007
in detail in Fig. 6. The contact stress concentration -
WO2H(4/0220 cal cul at ed t hrough numeri cal anal ysiRCT/ER2N$/009870
originated in the stiffness differences between nale
and fermal e nenbers of the joint that provoke the
relative rotation of male nmenber end. The distribution
of 5 contact stresses along the seal surface is al so
sh%ﬁ ﬁ’F&@lgilti’ﬁ(F‘d?% di ffer.ent | oading conditions to which
e joint is subjected: e.g. tension, conpression,
Thé rooetac | strgssesonpesairation eandie palesiaied throbheh aumenical ranalysis,
xi stence af .high_contact stresses during ke u
and f QP Ech B this s gifisre e BRtiRenTalkarg, opal figrapers of
theSbir Mgt proléke theClefitiverroftioh®T ridik rhéabeEEhd I BRI Bistribution of
the joint. 10 Wien a torus-cone seal conbination is .
confgeldstresrescalena dhe gt sydace is ale glested Hyrthecdifferent loading

: i st 4 byt o i.hed, by tz-
oo i WA e, Ko SETPLER” S Y IS, rhiRSsion, iqfermal
prssﬁum‘, feadtérinak ]PmssUm:t'giw eommgg_trw@l éx%stéﬁhte bmhighzd:?mactf stresses

the contact force and the radi us of the torol da )
dugng .uprw@'?m?m?wlgﬁ"sm thennestinalprieEat Waldstmnatn, is
adééé@ifsﬁqoﬂ@altli:ggfos@ﬁ@{cbliﬁ%e joiter f erence between nal e

an enmal e seal I n _sqrches and the di nensi ons of
Wherearigrus-nens seabnambinaiipe isssseds the contast jsbiesses thethe seal

sufffi Blesef & HRMouGH esbitied BYCA HiFE: T fRARR, 21, fggimum
cordtat stressespamtlttegienpth dhefigaivet dontd@rarg oklated to the intensity of -
di nensi.ons, di_ameter, and wal | _t hi ckness

i, e. I ,
- thesm?@-fewé%ﬁwe s fitgm torpidap panface. Jae irtepstly af the contact

forBé @BaRt b6 IBIAGH 16t §e6Mettical ifteFERINCE PetNeEN rRAI8 WHY female
to ensure seali ng, function in operation, increasing
i

sealing surkacestancethesdimensions afitbaenalegpamber end female member of
IMer hand, if one wants to obviate to this drawback,
thetojh : . .
e usual way to inprove seal contact stresses is N
The hpatenth dobement US#623073t heledcrilvext @i threadede jdint aithea toroidal

el o B 55 TrbB i o T3MePbl e e o
dirhérdiend, &, bis dhenétel andndall Qﬁi&kﬁeﬁ@%?ﬁe@éd)ﬁ& sehh@ith high
.make up process, increasing the risk of gallin

. On
sphere mdies cowld eresent roNtack ssfesgeﬁeatytf@nﬁeal,gghg\i enough to

en5@8! 46aiihg RA%RSH ?gépgevatﬁﬁgzﬂc@aélm;%'tﬁ%‘ 'HsR it Ieﬁl@él"gaﬁérf extreme

pressure-poi nt o , reases ther
copditibnsaddn tHie other jhaindt if dme wants Ho obpiate ta thisdrawibackh the usual

wal B TRV R 1T CaiReart S8 ahsiodire ok Raase.pt e dismetric
intérfsren8sl Un@thistinereaebs tthe IGRMIof st stresdeis Atgt iRgide the joint,

could increase the risk of |eaks. The non-
as well as the sliding distance travelled by the male and female members during -

“the makehp process, increasing the risk of galling.

On the other extreme, the use of a very small sphere radius is advantageous from

. a maximum seal contact pressure point of view, but it increases the risk of galling

of the 'joinf_' due to this particularly high contact stress generally higher than
material yield strength. Another disadvantage of this altemative is the reduced
area of the seal contact surface that could increase the risk of leaks. The non-

perfect surface condition and the presence of roughness, lubricant, solid particies,
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perfect surface condition and the presence of

roughness, lubricant, solid particles, 0 6 MAR 2001

WD 2004/ 023020 PCT/ EP2003/ 009870 3 etc. require gg MAR 2007

hodls/baded €ngt h of contact with contact pressure above
Wd;hdr%#m rrudm val ue. In these jlzoi nts the preferr &FT/EP2003/009870

threads are with trapezoidalf profile to increase

thereby the |oad capacity of the joint itself.in case

of use in very deep wells, and of the 5, Extended

Reach Wells type with very inportant horizontal
etcli risiguire ereiihisnum dendth ' asontadtoniti coffaet predsedd HoBVER minimum

of the thread, several designs of joints are using a
vafyeank-t o- f | ank contact concept, in which both the stab

B A B LB SRR ol
thé lleadk caphcityef dhd @intRSBIEIn BHsE Y @EQS?Fer?Qﬁae?ﬁWe%, and of the

t he assenbling. 10 One mai n dr awbac usi ng

Extengra dterah Wellsadypeowiibprerysimpestant Hertzontal cdisplacements. To
inde@8% e R el tarco P dhoal) se7eal HBsioBg it dait are using

a flaniceo-flagk chataes sendEptNE WARhAGH the! @%@hggk @ﬂehthe load flank of

feducing the re-utilization possibility . suc

the dhreeds ofanesefytheiwe faembess erein aontaetewitimtive cbiresponding flank

L Sedd [ ' (A1 e ove, menti oned
of i B1e ¥FeEF dlitng And et Tha Bhit o By BERH R |
Ome erckin drawbadk of using frapel6idek fibi@borse@t iidthat the contact on the -
properties for the wi dest range of operational

staky fanks aRd leadniianksdyvrnmyake dR dareasesothel fslof galling as well as

B e I e e

retutiicafioropossibility gfrsaehdeings.j oi nt with hi gh resi stance
Sto oserﬁi Qn Ioeds: The above nentioned objects and
; ' 10Be petter clarified hereafter are
THEC Y 08jet P tHisNAvétiorh R & | ' BRI
of a thrjeaded t ube -j'og nt coﬁpﬁﬁ?‘;alténgm%g%gge n\?\ﬁé{rgt mal %rawbacks
byremgans: phradeiptl @lleviporiheopradustionbef eiringsf withl ex@dient sealing

e A T ——
assaring Gptinaenl perfdrmanteevenl afdtseVieralt Sss@ntbipe érifwd’ Hisassembiing

near the respective threaded portion engaging for
opgsaliongy purpose, when the male and female nembers are

[ Q1 e DOS it OF spondi . , . |
Aridinon ST IR (Ao 3 1B, ERAGE RN Syt g fgsistance to
op@raticrdioadspr oxi mity of the respective 30 threaded

ortion characterjsed by the fact that the toroidal
THeoaBQ Ve, MeflPaeR OREETs:And gifiars wiich wilee befier plesties hereafter are
achited@88&r8ing’ & Y Brdbdht YAWRARR by means of a threaded tube joint

comprising a tube with male m.embe'r threaded end portion e a tube with female

" member threaded end portion'with substantially cylindrical walls, the malé member

“member having a toroidal sealing surface placed at its end portion near th.e

respective threaded portion engaging for sealing purpose, when the male and
female members are in the assembled position, a corresponding frusto-conical
sealing surface of the female member placed in proximity of the respective
threaded portion characterised by the fact that the toroidal sealing surface has a

‘radius Rs value comprised in the range of formula
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[3(1_.v2)13/4 2Vo(2.15) 240Z.6ad2wt 21-v2 R'2tn2 J MAR 2007
W()V!d@{/@b@o S = radial seal interference; E ter 04

young nmodul us; - 5 tn: pin pose thickness OD: Cﬂ%"é"“’““””

external dianeter Gad = Material yield stress w:

pi pe wall thickness Rn: pin nose radius 10 v:

Poi sson' s coefficient (=0. 3) b = active length of

contact pressure 3/4 VO = S Etn3 31-v2 61- v2. L

R 2t"2 Brief desozri ption hﬁ;ﬂ” S ;. yfurt her
nt

advant ages_éné ectrs <of becone
appar ent f2Bm2.he det a|249doqdes¢2r1-pﬁ nRéiﬁ2 preferred
enbodi nent thereof, hereafter shown by way of -

Whﬁfﬁiﬂl imtative exan‘pl e by neans of the acconpanying -
f 1 shows a sectional view along. a
Hgﬁéﬁ?%%, f‘%{ﬂac%e of the joint according to 'the

'E Maitaid yeond mmmgssenbl ed position; 20 Fig. 2 shows an

enl argéd detail of the joint of Fig.1l; Fig. 3 shows an
tn: @in BesMiCBess |, in a bigger scale, of the seal
: iaint of .Fig. 1 in an assenbled
O%%é#?&ﬁﬁ%ﬁgﬁnﬁgghom an enlarged detail, in a bigger
caSE dVateriaf yitldestieeal portion of the joint of Fi g. 1in
a di sassenbl ed position; 25 Fig. 5 shows a graph with -

'thee\wa# tRIEKRESS N seal contact pressure under different
Ry] &ﬁqloggl?gd,h ons for a joint according to the

invention. Fig. 6 shows the stress distribution in the

v: Beisbopscoefiivieat (+ly3pn axi al section of a state of the
a i nt tajl ed description of a preferred
ﬁgﬁ}q Ogem%ﬁ%&ncetothe Figures, a joint
accordlngtothe present |n3vit will be now O 6 MAR
2007 pon S [ - ]

Brief description of the drawings

Further advantages and aspects of thé invention will become apparent from the
detailed description of a preferred embodiment thereof, hereafter shown by way of
non-limitative example by means of the accompanying figures where

Fig. 1 shows a sectional view along a longitudinal plane of the joint according to
the invention in an assembled position;

| Fig. 2 shows an enlarged detail of the joint of Fig.1;

Fig. 3 shows an enlarged detail, in a bigger scale, of the seal portion of the joint of

. Fig. 1 in an.assembled position;

| Fig. 4 shows an enlarged detail, in a bigger scale, of the seal portion of the joint of

Fig. 1 in a disassembled position;

Fig. 5 shows a graph with the variation in seal contact pressure under different
load conditions for a joint according to the invention.

Fig. 6 shows the stress distribution in the seal portlon along an axial section of a
state of the art jomt

Detailed description of a preferred embodiment

With reference to the Figures, a joint according to the present invention will be now
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WO 2004/ 023020 - PCT/ EP2003/ 009870 5 described as a
non-limting exanple. The joint conprises a male

menber | provided with an external frusto-conical 08 MAR 2007

t surface at the end thereof, and a
\VO%@%@QQ&% provided with an internal correspgﬁgﬂﬁa&Bmmmm
frusto-conical threaded surface, placed at the end
portion of a pipe or of a pipe connection sleeve. The
5 front end of the male nenber conprises a concave
frusto-conical abutnment surface 9 axially oriented, :
degpiiked 5 BresimitiagaprATPIR. Cievdoint compoisesra oagle member 1

‘prolided Wan il oReRal b e Tuaalel Bifoc¥ alfE rifoker anc s

) femaleemembee @gpralBiedswitte hihneterigl cofrespoviding &isiodtonical- threaded

n nose fropntal concave frusto-conical

suBBER oaReed B 158, Bnd Parien Ahe.RPEPOST & BivedseaameBeve. The
fromCiri loy tﬁé'ﬁ@ke%éﬂberv%émgrggslao'ce cé\ﬂa . gc?-'%ﬁgal abutment

position, the toroidal I ng surtace he nma
sunfeo®e9 axiallyo peiented, lyhieh agapresse@ mmﬁspondmveg( frusto-comcal

| be%ﬁﬁé%\ﬁgfgcé L@t %{ﬁlﬁﬂ}eg as&ggf ,ﬁ?fﬂ%%r ! A qg%lnqar aY the end of the

aseembiieg efeiatiohNAn fé&terrﬂélmdyb NG iCAETURE By Hid Piier88dtoAl between
bearing surface 10 aof 'said nenber. 15 The relative

'th%gn fosR dresttal; spncame frisin-cenicalaelutmenth $UFage ihgnd the toroidal
se%\“é A5G ri Qrmhfe% .Owﬁzhcmg é& ﬁn%s%ﬂ{rgéé;segﬂm&he toroidal
the ma menber and o e

Seal ing surface 11 o
seafingsurfaesiéd of iz made senleeret womed to Hear agairishg ddmesponding

coffe Ve e s g EMRR Taukll nic iR iz d 156 ema@member

wislefh iesnrieclidtoRhé correeFdridiNg cbtﬁ\FeS(f t@é{%ﬂ@cﬁu&l%tahﬁg @uﬁé{ce 10
the di fference pbetween initial 20 nom nal dianeters

of said eMbere nenber and DB of the ferral e menber in
Hé“}épé’c%dpdéﬂl?o%to'f% aﬂft Fridee Buktd ? b°e%"i‘ingsur egéf@%mpared

1 and the femal e sea surface

-' ’tOrih@ﬁiﬁaOﬁthﬂwmpndlﬁgtmllh@@iﬁauel|1|1atbf thei maké oentbee and of the

 tol menfEr 2 okl o8 ShEIARSE frek: ARHS B, RS LB g liE o

mpmbets, lie¢ \contact émrtanhgy thedabaimert clurfabalo ah@beanng stifisce 10
tan ent . circunferenti al Iine bet ween t he toroi dal

dé@&ﬁ ?ﬂ&&fé’ RosIye ipigETeRanGe o fefinest by thewdifiepncedintween initial
ncfrrrféilgl'x_%F Gséiﬁé’tér%abASS@{Héq%éé”rﬁé ell?ana‘c ghgf ir?é‘?érﬁ?lﬁ member in

di ametric |nter er ence et wee
unlmdﬂdjmnd;’twi |hegNQ&n thecmalel sedlingeswefaceetb and Ithafiemaleesealing

o ust,& 55 ags%?%q)l e%ﬁ%%%sgﬁéf ace &HW{%Q pufgaﬁ!?& of the joint

lo€tpanat griisthnédh € Frompltiee @a@@ens Zofng Haee %émbéxam&wy%omt c

diametric conpression of the male nenb . For a

coipcjdes withiee fngent peist e the iopaELdoak %@qﬂonﬁle@lgue @nd the
ta@@argogpaﬂnfe?é A5E éhfe%wgg f O@gg%&aalf 80RI Sufa& MARPYY male

471023020 PCT/ EP20
member 1 and the concave frusio-conical sealing surface 12 of the female

member 2.
The diametric interference & between the toroidal sealing surface 11 >of male
member 1 and the frusto-conical sealing surface 12 of the female member 2 is
com'pens.ated through the diametric expansion of the female member 2 and the
simuitaneous diametric co.mpression of the male member 1. For a given diametric

interference & , the contact pressure developed between the male and the femaie
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6 nenbers is related to the respective geonetri es.
The higher the interference S, the higher the nmggnMAR 2007
pressure originating between the nal e _and the
wofq@gu/ﬁ(%g&zonenbers. Nor mal |y, the dianetric se(ﬁCT/Emmm”sm
interference ranges from0,2 mmto 1.0 mm dependi ng
on the dianeter. of the joint, i.e. the |arger the
di aneter, the higher 5 the di anetric seal
interference. The particular stress distribution on
marhisersdal retated dw ¢he sestedclive dycoynetiies. Tvet hlghbathe mterference 8,
of the seali nngurfaces t hensel ves.

geo
thg B'ﬁggh’fh%mea% §OBiaCt vgs r,ﬁ%r@glnaqr@ntgﬁtween $he H@lq éﬂ‘éthﬁ female

| WigMBARY T nktﬁ‘?c 1 n
mé’ﬁb&gcyﬂt ac?ylpt?lgsgigr e i ségeve opegﬁ&%ﬁgﬁ%gl ﬁ%ﬁ‘oP%W to 1.0
mmsdepemhmg pn e diambter ohthehjeint, 0.eptivet lacgdr dne desngier, ¢he higher

h H aI i n% .suF_ff aces in contact and the level of
the {BEATE: SRAJNEIERNCE. b | o short, this will produce
Thel gaHiedar eftesa HRrs fiah @r?ﬂﬁ@%balpélﬁfa%éf |§ deflned by the particular

distributions, while if n his wl cause a
at%e lengihs $8s so+dallad contact

ity B, B, PRt oL ABSBLAREEE, 12 i e

coatact rpg‘epmrpelsd deuélapéd. fr het balupl ainéb’s iy foeetiyal r@lwed heith the
con ac I|n t he cont ressure between both

P sign e@@rﬁe@éagw ac m%@ntarf’fumth@riev%rqfvm@e‘@rence 8.
f V\E leaéﬁbﬁ' ttHISOQﬁIP rgroducg hi Fxl%onc%ntratedzn@al L]:?rslt%ﬁ1 pressure

ere Pmax is XImim Cont act pressure, _

diﬁdbwtg:nsowmlejﬁ,"b Rs lorsg, tthie  willydaiusd er widad dissribufion of idwer contact
contact force and L is the Iength of the contact Iine.

SUESS?S:  can .be seen, for a given material the Pmax is

i Qlcylﬁﬁdr wf FRligd R aWdtehpFahﬁ stytaté Gﬁé in doMikhdtSwith &l 1dree F pressmg :

ntact force between t erral e_nenbers. -
th&@werfa?ﬂ@% agiing .Pﬁm"éﬂﬁulgrﬁvpgoc &P anﬁesqrfafc@n@hoaa th@rr@ntact
inBRthEUEBriad! BfdssOfes behSen AR)1S! ﬁ@ﬁ%eP@tM’ed‘é‘s&B%geW a dHertz

seallng surfaces 11 and 12 i s higher than pre

funcliebe prayided mﬁealashqtchmrs nternal pressure of the
media, e.g. gas or oil,"to seal. In this manner, a
mninumlinit value for the maxi [n contact pressure
devel oped on the seal is ensdredl,| in order to control
the seal behavi our under™di fihgrent| 30 | oadi ng
conditions. As the contact force related to the.
dianmetric interference Sis conditioned in turn by

witgre .« Bt the ss@dmuiav ed)matrbpltesaum Greiortbe NMounganddtiusnRs is the

o 3B B coblAB, TREE THT R 73 Rohias tne. A
cat0pé/d2eR0 26 E’@N&PM&‘IQO@\WPMX is directly related with the cylinder
radius and the contact force between the male and female members. _

According to an important aspect of the invention, the. maximum contact pressure
developed between the sealing surfaces 11 and 12 is higher than a predefined
number of times than the internal pressure of the media, e.g. gas or oil, to seal. In
this manner, a minimum limit value for the maximum contact pressure developed
on the seal is ensured, in order fo control the seal behaviour under different
loading conditions. As the contact force related to the diametric interference & is
conditioned in turn by global stresses development and geometric conditions of

the assembly, the maximum contact pressure ‘is strongly related to the choice of
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7 the maxi mum optinmal toroidal sealing surface radius.

i n accordance with the invention, the maxi num radi us

Rs max of the male toroidal sealing surface is06 MAR 2007
wo delijossash by the followi ng relationship: S. E2tn:

TV2 )} 3/4 5 RS< | 240: K. 6QU2\W 21- v2 Rt7z%'eTW% é‘"ﬁggm

S= radial seal interference; E Mterial young

nodul us; 10 tn: pin nose thickness OD: Pipe external

diameter Gad = Material yield stress wt: pipe wall

thickness R ;: pin nose radius 15 v: Poisson's
‘thegoeximum @ptimat toraidabsesaiing suvfece eadjuss of cont act

in QLT WHE g Fnhih, IR By Rout e BeSialthe yhare oroical
sedlipigniurfaiceVis eefingd by tieidlidwingreifiongMmpact pressure is
critical to act as barrier for internal. pressure. On

the other hand, if Rs is too snall the contact 20

pressure is very hi agrevi d HiHertz's
formul a, and ﬂﬂégy—gglgég%qugigékL;gg due to the
~high concentrate 408 Rralet” sttt 9" dnd seal ability
~due to a very short contact length in which the
contact pressures are developed. In order to avoid the
he¥ e- nenti oned probl ems, the contact |ength "b" on

5= Ftfaiseal mtéHérfe%%SS 11 and 12 in which the seal contact
pressure Is developed is chosen 25 |onger than a

| E: Material youhgimmegnlusal ue, which for common surface

condi ti nd surface treatnments is set at 0,5 mm
n; ?We?]os @'&% %g to the Hertz theory and as is shown

ODYPife Bkieendlldiamsics anal ysi's, for determ ned conditions
- of the material, joint dinmensions and geonetri cal

Gads-ed\ﬂaﬁeﬁ@bylﬁ@rﬁfﬂﬁé the mal e seal surface radius Rs

y the length al ong which the contact
? eg%ﬁélq'lgréﬁ%eéen both seal 30 surfaces is produced.

Rn:Adis oobe radicer dance with the present invention, the

Vi %Eﬁnrggér@% '05@?%3‘5‘033?5052%086 rrMQIRe2t08r70| \é\gl seal i ng

b _Ségtfvéqgﬁ%thsof%ﬁtaﬁﬁgreggurbhe follow ng rel ationship, |
The ru%{anof a toroidal seal surface with very small radius Rs is beneficial from a
sealability point of view, provided the high contact pressure is critical to act as
barrier for internal pressure. On the other hand, if Rs is too small the contact
pressure is very high, as evident from Hertz's formula, énd risky in terms of galling
due to the high concentrated contact stresses, and sealability due to a very short
contact length in which the contact pressures are developed.

in order to avoid the above-mentioned problems, the contact length “b” on the seal

surfaces 11 and 12 in which th_e seal contact pressure is developed is chosen

longer than a certain minimum vaiue, which for common surface conditions ‘and

surface treatments is set at 0,5 mm. Then, according to the Hertz theory and as is
shown by Finite Elements analysis, for deten'nined conditions of the material, joint
dimensions and geometrical seal interference, the male seal surface radius Rs"
affects directly the length along which the contact pressure between both seal
surfaces is produced.

Also in accordance with the present invention, the minimum radius Rs min of the
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theory function: Rs> Eb 2Vo 2.15 5 \Were b = active

| ength of contact pressure, with a value of 0,5 ”E‘S MAR 2007

and Vo is given by the following formula 3/4 8.Et
w 2 = 61-v2 Rn2 2 10 The foll ow ng exa

O\%g()IA)ljde:‘s,Oyfor. maxi mum and migni num radi us Rs fggglrﬁﬁ)moyomsm

different typical oil. pipes, using representative

values for 6. and t,/wt, calculated by using the

above fornmulas: OODw Rs min RS max 73 5,5 21 82 89

6,5 26 73 114 6,9 28 97 140 9,2 21 108 178 11,5 17
malesroigalssepling suFagertis dafinegl iy fie follBadhgleldtionshipe fromeHertz’

- [ reduce the nunber of different seal radius
theBgFRpdh:

rent pipe - dianeters, according to a
preferred enbodi nent of- the present invention two .
preferred radius ranges defined for two single
pi pe di aneters rangesr_b ing the above formula. OD
Rs < 140 mm 30 < Rs 2%7 2.15)140 nmm 30 < Rs < 100 20
Whsie i nproverrent of seal - performance under different
| oadi ng conditions is obtained througﬂ a advant ageous

b “agyailaRGtD Qreonirst persstraieatvaiieel ¢ syssand Vo nseglven by

: theSfE?(%TWI gy described. above is used in conbination

read geonetry as 0 6 MAR 2007 WD 2004/ 023020
PC}/_LgEZ 1’3/9% 0 9 described hereafter.

6-v?)| Rt

The following examples show values for maximum and minimum radius Rs for

different typical oil pipes, using representative values for 6 and tn/wt, calculated 'by

- using the above formulas:

oD wt Rs min Rs max

73 5,5 21 82

89 6,5 26 73

114 6,9 28 97
140, 9,2 21 108
178 11,5 17 138
245 13,8 15 204
340 9,7 31 | 398

In case one needs to reduce the number of different seal radius for different pipe
diameters, according to a preferred embodiment of the present invention two

preferred radius ranges can be defined for two single pipe diameters ranges, by
using the above formuia.

OD Rs
< 140 mm 30<Rs <75
> 140 mm 30 <Rs <100

An improvement of seal performance under different loading conditions is obtained
through a advantageous embodiment of the joint where the advantages of the seal

geometry described above is used in combination with a thread geometry as
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The opti num behavi our of the joint according to the
i nvention under tensile or conpressive |oads is,gi

by using trapezoidal thread profile for nale andog MEF?ZUO?
woheuRbf2 Menbers 1, 2 in which the possibili tP'C'T"ﬁZP?Jos/009870
axial relative rmverrents ket ween the 5 nmenbers
mnimsed. In that manner, both the novenent and
effects on.the sealing surfaces are mnimsed. The
thread is thus provided with a gap or clearance with a
di mension of 0,15 mm or |ess between the stab flank 6

desébddnsereafter. renber |1 and the correspondi ng stab flank

Thep%glfmlfﬂgﬁ SR ) B gl ARPIRG o IRy Wi densite or

coméfé‘s?lve %‘é@@ﬁéjgNGn B9 usiftfirhpesRiidl @iread pebfie al’od RbRtand fefhale

structur resistance to mninm se seal novenents
meraberspi a3 i avhm tienpossibitities ofvaxjalnielativef mpwemestg between the

merﬂggrgsﬁrreeny lpls d; g‘? E\?é’{grg%}iﬁ%} ﬁB{r}afHeo oVBrehtla pﬁoéﬂe@fst on the

I nven
mbagmé&&a&lmmmngwresses the rati o between the seal

cont act tgr essure 15 and t he maxi I’TUOM% ure tooi%a
_Thefﬂsxre@aSr e ProAdachYith shah PHRSAFNCEOM BrdimpRBIEP 5 mm

orl S%Mbﬁ‘f?ﬁ&é{a'b% 'E%idthla' ik merﬁbéru‘f bhe &hé‘@&ﬁ@éﬁt‘ﬂmﬁlr@fs’cab

I nvention 1s O t al ned Y provi |ngteange Y,
ﬂanetesl oedhe bigmsie matmidenal, ghdbe dinal 1@%@!@9@@&@ Such a

corggnaon af s P EeceTil At eaa ek MR il R s JORCwr
goo‘dl§trudtﬂra! RegistdAcd e AMhintiSe spall mbv@hehﬁeammwmt:@trams in the

el 1 m nates the danger of producing junmp-in of the
viciigabf e sgiahfediT. or mat i ons of the seal Such a range of

F'QH'%leg/ %ﬁp(n}érﬁwp Qfangﬁ‘ﬁn i geglr&% I %?;Tgﬂéirni(t)%ccording to the

['Tng or rm _
mvemimw rwhege thframg ><n@m£ea§ﬁs the r@’ma bﬁ‘e[v‘ﬂ?naiiﬁleaﬁ?@ gontact pressure

' ancg theJ ﬁxgaﬁ)grhﬂﬁ} Bbeiggﬁfeuk rggggorl E#rérﬁg ! badi ngsés?)ﬁ'gi‘rﬁu{ ge.‘ dﬁ% of

matérﬂiﬂMlmfrmmSpeéﬁeﬂ ldeidtLiirait.. hand, angl es bi gger t han -
20 woul d provoke |arge deforma,tléns under

A father SaTEASa GLe VSRS SERRGES BYGHBVEING S o 7, defined
by #tﬁé ﬂ\&erﬂg\ éﬁb%l eﬁﬁ&ﬁd 'aﬁﬁmdé%glrfééé‘ obshd's ‘?ﬁar?é Bhﬁagdﬁaﬁfb the

['S provi In a plpe end
axia X @firtee tjoingy \mtreavsfalwtdontpmed dm@l eangentrems—5t to 3@5" In this -

meRgER Nt LIS Renrre R Rtes AP OBE0 SOERLERG ey of the
seﬁ%r‘ﬁ@h s&¥ormatsEdfahe @ell. MAR 2007 10 CLAIMS 1, A
hreaded tube joint, co risi ngéa mal e t hr eaded.

ube.
Suqu)@ngegf vamgasafurth@rnﬁqa i}qa,gr@g dvaniage mqugpre(vgytts ga(fllng or
detirin3tiors HrShIBRs! b oE¥ikiRG drRl Mk Sup.tOR HFeé Shand an angie

smaller than -5° would make it-likely the occurrence of a jump-in probiem under

high' compression ioads or high torques. On the other hand, angles bigger than —

'90° would provoke large deformations under high compression loads or high

torgue conditions.
The joint of the present invention can be used either when the female member is
provided in a pipe end, or when a connecting sleeve with two female members at

both ends is used.

From what has been described it is apparent that the invention achieves all the
objects set in the preambie.
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menber (1) having a toroidal sealing surface (11)

pl aced at its end portion near s the threaded portion

t her eof engagi ng for sealing purpose, when the

and fenmale nenbers (1, 2) are in the assenbl edrm[SE MAR 2007
position, a corresponding fj('_(ﬁst o- conical sealing

surface (12) of the fenale readed tube nenber (2)

pl aced near a threaded portion characterised by the

f act CLAMMSt he radius Rs the toroidal sealing surface

ﬁtﬁe‘éﬁb&%ﬁ@@hﬁ,s&ﬁn ind'@ E‘Q%%@dé&‘%ﬂ@%éﬁb BN and a
a 3

nHafPEY the male

L e L :;"::;

é}ge : é&!' o Jﬁ g? frusto-
gl

je, Mempers (1,

5:3% q ﬁe a d near
& 'PEHB _ 7 ”’g«S se:gg
%%74 % @nﬁsmaﬂaﬁgﬂ R nen Bo'ﬁtmt reater

to co |c I nt surf for
] d with
2:2%5 arfn glg SD@‘e't:ilenthe
) - 8| o?h @"ﬁﬁp‘a’&%ﬁ (5) of the
g

f@méﬁ;i“gm q ﬁ%sel‘f‘&tl’ BF (1) is provided in
3.'fhe joird szconting nfcmﬁgmarwhmm theembienaiembar (e hag 2) front end
frstdreonicalesbutmenb sufface ¢0) fomiing anc angieclg) tenprised dn a range

bétwben 5T antalse withds plane dittogonianto & deritttingl ads @X)aumned by
tBe joiiter ei n the mal e rrerrber (1) Is prOV|ded|nthe nd

{) eLjon of a flrst %ﬁf nﬁgt and the fﬁe |1§ pmv%edinthe

P 9@593&‘ ’F%m gr )FF frvid g R4, of a pipe
g ’]ge%lg?vea Vlded with thread on the
5 Uther jovh atonndirgriopt!aich Bowherem tieemale enemabevdl ) islprovided in the

- arteporiomof afirst pipetsegment aadttbe ifemates memben¢2pis provided in the

ardoofresseicond pipe Segmentube of definite length with a

" GhoA thisheen ob Kefinitd teagth aithex tpoditnt gf gt east ad. exwenity povided with
- thheadaon dhe tcuter surfaces adépted tadaphethet mafeo meanther (fiyofl the joint

evirigethe (chpracteristios pbone or more oiplims 4 toléar act eri stics of

ﬁh%e Wd@ﬁﬁ&@\ﬂiﬂ with 2 portioh bf &t st af’ extidmity pdvided. with
ce

W on the inner's adapted to form the female member (2) of the: joint
having the characteristics of one or moare claims 110 5.



