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WD 2004/ 023020 PCT/ EP2003/ 009870 1 THREADED TUBE

JONT Technical field The present invention rel ates
wbeo@/mbneaded tube joint, particularly for joPrPOT/mER2003/009870

pipes used in the oil and gas extraction industry.

Such pi pes can be enployed both as 5 pipelines for
‘punping gas or oil and as linings of the wells

t hensel ves. State of the art The assenbly of pipes or

e se nts to formstrings used in the oil and gas
TF‘“&& E)TE’Bgo’ﬁ)rltNﬁy performed using threaded joints.

T%ﬁhlgg' ffelia applications are covered by the standard.

descri bed and specified by the Anerican 10
TRetpresentinverstiart relate$ AP )threBidesicube eint; tpavticuldriy r joining pipes

gD $1% R0 AKLG PTG CRA Y eSS, FATLPF eaRloyegt both as
p?ﬁ%{ ihds f reyiprﬁﬁlh@ edraﬁa(frlbﬂsa%o* & ﬁ“l\fﬁﬁs B {He WEliH@Aselves.

erna or ex pressure ere the risk of |eaks
Stitel of the atti mi nated, while reS|st|ng at the sane tine

EI e me gw %Eﬁ‘é‘%&? e ttbi@rr@éHﬁ&?&?szgt er,gﬁ,e Sand. gas
meu% q@@oﬁﬁ‘né E@HSrrﬁ@@u&ﬁ@'thfe%ﬂe‘étJéi’r\ﬁ@ oSt df'tlhe apflications are
olnts 1Is I -to-nmetal seal placed

cmneduby abe ritandgrd t ¢pmnieotions despibeil @@dowemf@q bvﬁhe American

Pﬁ‘fr{?lﬁ%@%i te‘B{S’ 8"“%‘}% Sf/ 8%$éctﬁ%ﬁgm%/ép@g§§{fﬁﬁsd§/ﬂeboéJBﬁected to

ekl*i‘@mbhro%@%@béhdlﬂéﬁs ARatnhde fridreadifglyatdraimaet inooil aind gas wells,
nmechani cal tagw rements and stabbing and runni ng

‘espegially thasetretaied mitirhigle gastintaraaleon %@mai@r%?sqr%“m%e the risk
ogllgaé{sthQ\ElbeEéﬁrﬁﬁ\ ec1 \pl’ﬁle ?5%‘ %@ds at8RL desd gcl?ne high mechanical

es on ne eal s have

ldidiiP s@aditiong Ceugeid oy tedsion, Ghmpoésstldim bmdaig motorqa.leal
seal solutions is. the one tha

Onevselien preved i iMBTove hersaab sFSISIANEade” ofl sk 926 jqints is the
560 et%fl %BF piBted 5@\9@%&43‘380??1@0?%@ mln’l"hdiéd?arid%g Bn the joint

cont ac correspon rusto C ni cal "annular
desngarsesterztbdsﬁhlfsatype lob seakith arhhneladeﬂemmlt Progdes: abarrier to gas or

SR ke S b 1 AR 6 I HECH ABLAAS mocharca
rd\ﬁ}}n%ﬁéﬁt@% SebbrRg akP Hihriing fch@?éctéﬁsﬂdée%ﬁmb of these types

pronoting high contact stresses is
ofy unn’@nal‘@eﬂ'@f APh&ExEeme-line $eyrsat saal d@@anuaiamaté@mré metal-to-

el 447 oG 3Pk 1L BRGE B, OBy (R FLBRIBRletal seal
sbRtioRE iH)hé lvhe Bt cingprisest hofustb-domice rammarcouﬂec aeal surface
sealing surface of the mal e nmenber an

lopptach it ithaenduek Hiee MatensRemEar lﬁ’étmﬁdﬁ'nﬂ:shé’lp‘?@aﬁ iy, Fenfaet with a
cOspdMind TRAHELoARAL annular inner seal surface located on the female

member of the joint. Due to the tapered seal 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-conical sealing surfaces is the
development of highly concentrated contact stresses on the edge formed by the
intersection of the frusto-conical sealing surface of the male member and. the
cylindrical 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
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The stress distribution along an axial section of a

joint of the state of the art is CONFI RVATI ON COPY WO
woQ0W2AR020 PCT/ EP2003/ 009870 2 shown in det &C/EPR003/009870

Fig. 6. The contact stress zoncentration can be

cal cul ated through nunerical analysis, and is

originated in the stiffness differences between nale

and fermal e nenbers of the joint that provoke the

rel ative [otia:ti n of male menber end. The distribution
shawr Indeial]df Fig-Pesses al ong the seal surface is al so

ﬁ%fc%%e?& éﬁ/e§sh€% efnftr%SHtcénOB@'dwculé%@Bdﬂh%dmﬁ nlifhetieiaF Bnalysis,

e Joint 1's subjected: e.g. tension, conpression,

andhitseongihategr indbe: IShfanS& @ffawncps betveen NEIR20d fiﬁ%rmlglei mepbers of

Pk T PP K S, PR ooy S BRle Y TR iR dptgbution of

c&rﬂé@(‘%@ssésﬁal Vﬁcﬂwéaéeaﬂ | fiffalcBris HAsd igffacRechy the cdifférent loading
ol nt en a torus-cone seal conbination is

cmmna lie wbwhathe ininte is subisstadice.ge densigny cappression, internal

r esent tri but b
PRSREE riefiE Pttt e GRiAS e udehBS i vl Gontagt strosses
d@fing Fizket up, evisienads hoanhally Bightethdnondmimal mae@ﬁaltweldfstrength is
the contact force and the radius of the toroida

a§lﬂara@5fong@lllmg1p§wr¢@p%m thadoigbnt act  force coul d be
Wit a%et%gtﬁso cﬁrgg %Hﬂlﬁeﬂ‘oa' R Sééosrtfmﬁcgoﬁg&v‘@ﬁé‘ségg fn the seal

sea I'ng sur ces an nmensi ons O

smﬁ@:mf&emrd)dktrmﬁoﬁeduﬁoabeﬂrﬂ;ea Hértz—type fumiction. The maximum
pat ent docunent UMGZSl??g%escrl bes a thr

content siresses apd theslenofhg tieeCotaptafe %&391{9 thgiigtensity of
%O&r{fg&t f%%e% e iy ds‘@ﬁh@%r‘dl lsBFfab@] The jntensity of the contact:

imensions, 1.e. Its ter and wall thickness,” a
fcﬁq:meoa}dcbeerem@d twithdr geogretdcal dptediecencadbetwessumale and female

SRR 2L R 5SS of S, O R B romber o

t Binii sk of | eaks under extreme conditions. On the
ot'her” hand, if one wants to obviate to this drawba
ThéepaleniaHocuapnt §S48233V8 s edascibas & threaded sieint; \ylth a toroidal

S8l BAOGE 4R A OO el dhg Y s o

diniBiisithd, M. ] i diameéter amdwilall thicknkees shi @bhujed:osbaeew with high
travel | ed by the male and fenal e rrerrbers durin ,t@ge
sphare @sliys @@e@hprcfmeramt%} sthessess Rt dhe el | w& high enough to
eﬁﬁg‘ °§éé?ihg 1n "oggra#{ﬁ)?\ %cr@aé’lﬁpythér??éﬂ of i¥isBunder extreme
Fus 1s rom a maxPnmum seal contact
conidiseony. e)rpthenbtl'm‘r hanelvv;f dnet wahtsi iocomaatedotthis diaswask, the usual

wgghlplan prg?;e%ehg gcléwlgncgﬁ e%tﬁohlté? hlrwga.‘{ tt'é: %&Qage ofgphe diametric
interference, but this increases the level of mean stresses acting inside the joint,
as well as the sliding distance travelled by the male and female members during
the make up 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 joint due to this particularly high contact stress generally higher'than
material yield strength. Another disadvantage of this alternative 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 particles,
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30 material yield strength. Another disadvantage of

this alternative is the reduced area of the seal
woandsaesozsur f ace that coul d increase the risk etT/Ee2003/009870

The non- perfect surface coddition and the presence of

roughness, lubricant, solid particles, W 2004/023020

PCT/ EP2003/ 009870 3 etc. require a mninmuml ength of

contact with contact pressure above a nmininmum val ue.

In these jojnts t ferre read
oty A BUP PO IFaoT sretasouth RRRESE bRt ghgve a minimum
% aC|ty of the joint |tself in case of use in very

eep wells, and of the 5 Extended Reach Wells ty
Invihebe jaints theyetemed thiseidsare avithdirapezaidataiokie tcrdﬂcrease thereby

thsclperdranacdy B aoTh Rhel T FASEET Tis? i Yoy qEepipls, and of the
E?{‘oéglg@?t RESBK ANEls | Bpehinith \%}}/hlrﬁdlﬁ*taiﬁ%rfjo&td{ displatéments. To

| ank of the threads one of the two nenbers
inareasertheasttusturalvasistanae efthedbiansdiseyeral daRigngof jojats are using

o e TR oS0 i S8 PP B5E T e o

th%ol'h?’@éﬁs bBohd af tHetvotpahfels are tri‘leontst:ta\blﬂh lttaen ksrraspbnding flank
| oad flanks during make ug i ncreases the GISk of
?

ofgfdiel athgr ﬁ@m@ﬂdtﬁ@g angeatithe gne of dagippeRMblighder i ng t he
O%%Srﬁ% (’ii@gfb%(%gr ggg@ggﬁb%{zémgftrﬂggﬂé %QHEépﬁgs gﬁbﬁ the contact on the

such joints. Sumrary of
stabefldrikeend padiankseuring malks eptinarkasds the risleat galling @s well as
to elimnate the above nenti OB d dra%acks menansd ing the
thef togayeraguiresh rendergo the assembling gregtion ynstrile gnpjeducing

rEHfifABR sl B sirDBRftS] es Tor the widest range of

oper a COﬂ I'trons conmon nowadays, assuring

Sapim elném\rantm even after several assenbling and
I tjons. K 20.A ject
R IO I RS T -

rét hopirtoafiswinghthe2 pRydudiiont bPrstthgaowett exealiént sealing
b%C}Rgng@mﬁt ch J'@)\l/vl mgette?@(gl arified hergg;fter are

mﬂamdoadbm\&idﬁgt rangehof pereratienaln genditions PNBaRsnowadays,

L8 thrﬁ%ggheg,&@ﬁ&é %ISP verF SR ssvdt é. il Qs%r—ﬂh?ler‘#a%ﬁd ré?‘}?éa%sembnng

oﬁél’ﬂ?l@hst hreaded end portion with subst antially
cylindrical walls, the male nmenber

Anothardebiost AT the inventien '§|f&c@6°‘é\‘f’e|%sl°l£ﬁdwk§€r 'Eanres'stance to

espective threaded portion engagi ng for
Ogg'%rhphgg%ugr pose, when the nale and fenale nenbers are

The dﬂ@eeaﬁsmmiedobmmts wandrothersoshick syilb heibedter clarified hereafter are
agrgllé%g aCc%gl'cﬁng to the present invention by means of a threagjed tube joint
comprising a tube with male member threaded end portion e a tube with female
member threaded end portion with substantially cylindrical walls, the male member
member having a toroidal sealing surface placed at its end portion near the
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



10

15

20

25

30

sealing surface of the female nmenber placed in

proximty of the respective 30 threaded portion
woheosarseni sed by the fact that the toroidal seairiErgoo3/009870

surface has a radius Rs vakue conprised in the range

of formula WO 2004/ 023020 PCT/ EP2003/ 009870 4 314 E

b 2 (5-E2tn" 30D2 r3(l1_v2)1 2Vo(2.15)

240)c. a- dwt 21-v2 R 2tn2 wherein: 5 = radial - seal

interference; E: Mterial young nodulus; 5 tn: pin

nose t hi ckness i Pi pe ext graral 3(9I}'Darret|'<g,1_LB i =

Mat eri al i £ %ssRS\ﬁt rpe wait T i R, ,:

pi n nose radles2ib/v: Poi%‘g}érf?as mﬂ’iﬂi nf* (£0.3) b =

active length of contact pressure 3/4 Vo - 8.Etn3
whareli3 6( 1 R'2t"2 Brief description of the drawings

1 i es and aspects of the invention
5&?&[%%%&%@%@%& fromthe detailed description of
EaMatefabyoeng exdzhudlisyent t hereof, hereafter shown by way

of . non-|limtative exanple by neans of the
tné@lfbfﬂ‘?f&n%%eﬁ?gures where Fig. 1 shows a secti onal

I i ic-udi nal -pl ane of the joint according
opé%%éﬁ?magr#%g@rn an assenbl ed position; 20 Fig. 2
cSoWlateriakeyieladrgiesbsdet ai | of the joint of Fig.1, Fig. 3
shows an en| arged detail, in a bigger scale, of the

wt gipe Wall thiskN&FS the joint of Fig. 1 in an assenbl ed

PQShti08yadii, 8. 4 shows an enlarged detail, in a bigger
R%'gjfjlhtgl,ogg{a(iﬁkg seal portion of the joint of Fig. 1 in
viaPsissass eobffieidnd ¢=0.8) on; .

b = active length of contact pressure

3/4
Vo OBt [3(1-&)}

- 6(1—1)2) R 2t 2

n n

Brief description of the drawings
Further advantages and aspects of the 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.1inan 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 portion along an axial section of a
state of the art joint.

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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25 Fig. 5 shows a graph with the variation in seal
contact pressure under different |oad conditions for

we 2p@imso2according to the invention. Fig. 6 sheos/Erh®3/009870
stress distribution in the 8eal portion along an axi al
section of a state of the art joint. Detailed
description of a preferred enbodi nent 30 Wth
reference to the Figures, a joint according to the

esent J.nventi en. | | 2004
IBRSTHERD diaFoiba gl sxeiEe HE ORI Cotfpieey , grate member -
peedad @ithTareexterdl frustobcdrsies threzeled svefdoerat the end\thetedf, and a
with an external frusto-conical threaded, surface at

ferpelednamhes e provided with arcinigraaheqrmsponding Fysigepnigal threaded
nt N i ) . _
Q0519508 o 306 SRERIGR o 5 5% 6 RoRAdatn soeve. Tho
frohpendoofiebei males |mewber Toendisksoat canmchvef frub®-calieal abutment
menber_co !’MI ses ? concave, frust o-coni cal abut nent

suiasece gl oriepiash | WHcBdls WResSedi @9BINst 2 CLYEK nipisig-conical

: ool S .
GRS Surfat ' S o sIRERCNEH B {efidte, ehfpeM BEt® end of the
aasaablihg ppemiienaAinexieraal edgerBds defiped by the idiefr$entidon between
by the intersecti on be en th i n_nose frontal .
e} Rirh 0RSF LT, COMALE) TaRBIe SRHIIER: SUTRAGE gnd the toroidal
sé@réur%ﬂ!e reRliddrievitsd a6 ewiding! jbint 4 886RBIctlpodfidr) the toroidal
the joint I n assenbled position, the toroidal sealing )
sealirfcaserface a1 afiiee meale member 1icomereto beabagainabaicagesponding

a corresnondin concave frusto-.coni c '

ofniaveL SR TOY SRR e BT Rler e, 2 B b temaje member 2
wWtCR dohneetyiee! the dofrebpéending 'coBnexX drudo-LoRItak bearing surface 10
frusto-coni cal bearing surface 10 of said nenber. 15
ofra@ldyr@e@bev-e positions of the abutnent surface 9 and
HEFHA N ot o PR, B 5P Bealh sy 10 comparea

fi
Seal'ing sur e na

" tathbsef oft the cdressplondmgnieiingswafazest! déttles malednéimber and of the

during the e up of the two mbers, the contact

fetnaler emgen T At Sou AEITTINGHL Ahah JaHTrise dhe /GaRG, il the two
fi . : e . _

i i oo BAPIGS £ P EHLMIGHUSHD S48 g surece 10

ddfireea diamBicoiositive intdrieremecd 8 defindd by thé differeheedietween initial

kT N T -
UHBQEBQQ%PH?@, @eﬁﬁ@erplf@ﬁ%@é‘%baﬁrﬁb &RatOnY dntftHtemale sealing

axi s j ol nt ocated at a distance C fromthe

sedgee 12, ofeasheedril @ plarberthogoinal tpdhatlomitustinalexdeX of the joint
bl 515 RIERES B SR 146 b o chBlnr, T poit ©
coinBRIRSLINF ik 4Ry boirfl Metweah tiselIdrRfittidinkl @bclidveal Péree and the
tangent circumferential line between the toroidal seal surface 11 of the male
member 1 and the concave frusto-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
simultaneous diametric compression of the male member 1. For a given diametric

interference & , the contact pressure developed between the male and the female
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menber 1 and the concave frusto-conical sealing

surface 12 of the female menber 2. The dianetric
wonvewenence 8 between the toroidal sealing sectaeeot9s7o

of male nenber 1 and the féusto-conical sealing

surface 12 of the female nmenber 2 is 30 conpensated

t hrough the dianetric expansion of the fenal e nmenber 2

and the simultaneous dianetric conpression of the male

menber 1. For a given di anet nt
et & 5ot o T ey aeop hE 78S e iHerence 5

N O SRR SRR Py g ool

miettiirs e Nomerlly, thet b@n’mtgd:lesreat mﬁerfemmceonanges fp::ms@;ﬂrmm to 1,0
orlqgﬁnnatlng bet ween the mal e and t

ngling Ae te SIATRSIEE Ok g oM - G barger ﬁ%@gg‘eﬁ?r fe higher
ﬂ]%- @ﬁ{n&ﬁeséalqwew&eﬁjc%oend' ng on the diameter of the

€ l'arger the diameter, the higher 5 the
THe geeticuler strass idigtebdtneon ethe Heal |sarfaceu$ aefived én/sthe particular

ggé%;{r&%;{,h%ngfgaﬁ gy zgqaést %ejyg% ng(i:le}zrgﬁg %y §0%alled contact
leﬁ‘@%@'t}‘.@slenﬁ akl‘é %aéﬁred% i E@é’l S@fcRet 11, e2Ghwhich the

ength axi a nmeasured on the seal surfaces
cditact dresswbi [shdeluelopedntTehet vplues ofird” i is diseetiyopselated with' the

The val ue, of d | at ed
ppeiculeE ae&wfu%fs%#%"nb iiracks i 0ufaet afiahe 180 ot Tuprierence 5.
faag tl§e§lj1§|¥e|tlai‘§ ﬂt Siddeten® hScon'cfentered' seal0édntact pressure
thi's W concentrated seal contact
distritasdions, wdllestﬂ‘ bblSﬂD[l@ShlS/\,h\!l" eaude a widersdisisibgtion jof lower contact

wll cause a wider distribution of | ower contact"
SYe$eSses. If a cylinder of radius Rs and a pl ane

Ifséjwliﬁﬁﬁ{)éf Eadills RHMRCA prichsifdcerare ifr coneeswith a fdrcé Fepressing
ers acting perpendl cul arltg to the plane
f

treutwageembers actieg genpendiculpiiydo eoleaﬂt%f@%r%@a@rtbe contact

RS 5SS BRRRE,  BE0CEH ot R g v o Hor

fdﬁ%ﬁoh Bovitleer o Praicitysoédugsmaxi num contact pressure, E
is the Young nodulus,” Rs is the cylinder radius, Fis

the contact force and L i s the Il ength of the contact

line. As it can be seen, for aEg|}v§ material the

Pmax i s dlrectlyrelatedwx i nder radius and

the contact force between th nd femal e menbers.
where Ppax is the maximum contact pressure, E is the Young médulus, Rs is the
cylinder radius, F is the contact force and L is the length of the contact line. As it
can be seen, for a given material the Pnax is diréctly 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 to control the seal behaviour under different
loading conditions. As the contact force related to the diametric interference § is
conditioned in tumn 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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25 According to an inportant aspect of the invention,

t he maxi mum contact pressure devel oped between the
woeeaddimgp2sur faces 11 and 12 is higher than a preuaProiwadoIs7o

nunber of tinmes than the internal pressure of the

nmedia, e.g. gas or oil, to seal. In this manner, a

mnimumlimt value for the maxi num contact pressure

devel oped on the seal is ensured, in order to contro

t he seal behaviqur .under . different 30 | oadin
thep @ UROPTRUA I SER0 FUTACE g o0 o Che

Ind%&gﬁfiéﬁ&e W%fagﬁ\%?'ﬁign,stﬂesma?iﬁ{mﬁ rh @08 RY MakWith&Yhale toroidal
g7 0ba

stresses devel opnent and geonetric conditions
sedling safacss isrdsfiped biyghenfollowing celatienshipr essure i s
strongly related to the choice of WO 2004/023020
PCT/ EP2003/ 009870 7 the maxi mum opti nal, toroi dal

seal i ng surface radi ysg?4 Popecoridgnes )W th the
invention, the ] i ;0 the male
toroi dal sealing T & § ~Hefli ffled® by the fol | owi ng

relationship: 4 8.E2tn" 30D2 [3(] _v2)1/ 5 s
407r.a-ad2wt 2 1- v2 R 2tn2 wherein 5= radi al seal
WNEt®IRf erence; E Material young nodulus; 10 tn: pin

n i &ide: Pi pe external diameter Gad =
8l\/g?((jeiralF g%é])ljl el gr :

stress wt: pipe wall thickness Rn: pin
Enhesterialdioumglrodulu®oi sson' s coefficient (=0.3) b =
active length of contact pressure The use of a
tﬁi&’%ﬂaﬁ?ﬁggmes@urface with very small radius Rs is

dfﬁfr.ﬂ&é bl @Bhterseal abi lity point of view, provided
the high contact pressure is critical to act as

ohar riMeteriabyiclchsteessal pressure. On the other hand, if
Rs is too snmall the contact 20 pressure is very high,
WB@'B@W?ZHF'CI’(PG?I? Hertz's fornula, and risky in terns of

Rg:%ihir{b%e dHRist 0 the high concentrated contact
tresses, and sealability due to a very short contact

vi Roigsbin’srcoelficidntt(h@.3¢ont act pressures are devel oped.
In ordﬁ he above-nenti oned problens, the

rt VOI
b Foagtye:'eng fpor‘gactt GFPIHE® seal
The use of a toroidal seal surface with very small radius Rs is beneficial from a
seélability 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, and 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 the seal contact pressure is developed is chosen
Iohger than a certain minimum value, 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 determined 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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surfaces 11 and 12 in which the seal contact pressure

is devel oped is chosen 25 |onger than a certain
woizooemasnzval ue, which for conmon surface condi PCOEP2@B/M09870

surface treatnents is set a8 0,5 nmm Then, according

to the Hertz theory and as is shown by Finite

El enents anal ysis, for determ ned conditions of the

material, joint dimensions and geonetrical seal

il e P Beinc e e B PS8t polfe b ver

4 thl%%m beth seal 30 surfaces is produced. Also in

accordance with the present invention, the m ninmm
radius Rs mn of the WD 2004/ 023020 PCT/ EP2003/ 009870
8 mal e toroidal sealing baé3|s defined by the
follow ng rel atlonsﬁsh—ﬁf—i2 rtz' theory function:
Rs | Eb 2Vo 2.15 5 W& /= active length of
Wimnéact pressure, with a value of 0,5 nm and VO is

given b e fol ovvln for 34 8 FEt. .3 -V2.
b Grierbngthis! atagkbPEpY B 2 Yalgide O BiT 4, Ja ¥ Biven by
ﬂ.fe%"m er gad mninumradius Rs for different

plcal plpes using representative values for 8

and 3 CRb ?ﬂ‘at ed by wusing the above fornulas: OD
73 5,5 21 82 89 6,5 26 73 114 6,9
]7—0 OR 92,2 21 108 178 11,5 17 138 245 13,8 15

204 340 9,7 31 398 15 I n case one needs to reduce the

QH'TB%WI% &&d‘rﬁﬁéyﬁho%\ﬁ%lde%dﬂoﬁnéﬂfmﬂhfefrﬁzf ﬁﬂlﬁlrrmmeradlus Rs for
lameterS, according to a preferred enbodi nent of ‘the

d;h‘eeemmyplcai\mhplpea wsing representative values for & and tn/wt calculated by '

using the above formulas:

oD wi 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 formula.

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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preferred radius ranges can be defined for two single
pi pe di aneters ranges, by using the above fornmula. OD
W82004028@0m 30<Rs<75 >140mm 30<Rs<100 20 An PCT/EP2003/009870
i mprovenent of seal perforn@nce under different
| oadi ng conditions is obtained through a advantageous
enbodi nent of the joint where the advantages of the
seal geometry described above is used in conbination
with a thread geonetry as WD 2004/ 023020
de&ﬁTkEHm9@®ﬂ809ﬁ7O 9 described hereafter. The opti nmum
ehavi our , of t.he t [
TR o et oBhelf O IAEEALE PR WP VBYRBl fter tensil or

coﬁ{g?%&ﬁ&é f&idstnbrgmah 9y eing eraberoidal ’mreafdzl pfafitefar male and female
in which the possibjilitj sof axi a
membaeitsi 122 rmw@tm@lmtge @@gwgglﬁeg ax1gl& \éements between the

m%pg%la greoml%nﬁ'gggf Inqﬂgf‘ﬁ{anngpttsbthnﬁermlé@é‘?ﬁ@ht and effects on the

Seal1ng surfdces are mnim sed
sebfﬁ@QGrfééeé éltdﬁmm‘m&seded with-a gap or clearance W|th a

f O,
Theithrens FeihesrAwERd 1 PRGN e BERBAI 1 AR Siof o 15

f | tab

o B Do o Feld il s L ongponin o
ﬂanﬁeg| o;ﬁtcthéi ﬂami@et menfiteeri @y ent then fl@ﬁ’f @%emqilagnpow% Such a
comcign@u?q;g?@#rrggga\{w Sltlf?%.]%g%lga(t:q% ding: B |ﬁ$%ktldw5ﬁgfsn£5]omt with

go ?gétpu%tu@fl GuEiStance 18 WiniMReVeddl @ﬁd)\id?nelﬁtssami plstit atrains in the
O8FedSUfe Tora ) oint according to the invention,

viMﬁiejefﬁeS@hregla(nexpresses the rati o between the seal

cont ac ressure. .15 .and
s Ssnebsc e kel SR RS S5 k acging o e
m{}%] IFL R thé bR XeRprbsebsitie raticf betveen the\ssal agetact pressure
e Invention is obtained b prOV|d|n angl.e
aldiethmemiaxnhwm HD&E%SW%rtﬂa?peail,,h exreme) | (gqf{j mﬁg "to 100% of
mJa r 9 an%%’gm?er\ﬂe@rtmtgonal to the axis X of the

corrprlsed in arange from-5to
AT eﬂ é‘d\?éﬁté @0f I Meentibe is obtainexf by peovidingrihiecangle v, defined

bssmn:ngﬁrhgfgiﬁmﬁégrﬁ? and atient swtdes B, A piane dfigeoepel to the
a)ﬂ§ g{jgittéuééllﬂf \Hgﬁlsa LABeYdabridd A hagRgENMEmI £5° to —15°. In this
manner the joint of the invention eliminates the danger of producing jump-in of the
seal or high deformations of the seal.

Such a range of values further has the great advantage that it prevents galling or
deformation problems from occurring during make up. On one hand an angle
smaller than —5° would make it likely the occurrence of a jump-in problem under
high' compression loads or high torques. On the other hand, angles bigger than —
20° would provoke large deformations under high compression loads or high
torque 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 preamble.
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def ormati on problens fromoccurring during make up. On

one hand an angle smaller than -5 woul d make it
woizk@dog3iehe occurrence of a junp-in probl em unger/ER2003/009870

hi gh conpression | oads or hiogh torques. On the other

hand, angl es bigger than - 20 woul d provoke | arge

def ormati ons under hi gh conpression | oads or high

torque conditions. The joint of the present invention

can be used either when the fermal e nenber is provided
CLMMMS pi pe end, or when a connecting sleeve with two

TR SBRRBEaT. c3uBEhR. A, Fragey oo hefier e and <

85dal | tub8emeRidice (R Wil substtah’eallyr e;drmineal walls, the male
fe%&fw'zsozo PCT/ Epzoosf(o)égsm 10

marbeaichaioe 3 roidal SeMnG SiTFapea HIRA6at k1S pre gytion near

TRl A P i i o
fer‘ﬂéré AerAbéy 01,d2) aEeEM |tm asgefider pbsitiop] acedrraspanding frusto-

coam@bgg;{cﬁé guggéém'l aggghh,eﬁ@g@ e ﬁ?{gﬁdgﬂ gﬂ%rﬁ%@tﬁ% (2) placed near
a WEERLBATRINGY Bbrkcidlsey 1y fabeupR I RRMAPasaigpaufaoe has

cal sealing surface (1
a pe@et@ihed tfémasi&sd/aimé)eonmpnbed |r( the range detwieen 21 @nd 398 mm,
t hreaded portio

har he . f
koo BELL! SRS R iAo RIS 1960 (0 b cametr
(oﬁ% g%@'ﬂ{éﬁﬁ uld) the range between 21 and 398 mm
ere y

sai d v ue of Rs is determ ned |n relatlon

to the tube ex ? I amet rzlg zby f* the
fornula E b_8_ ng R3 2 15)
2407r . 6ad2Po Rat n240ier &76d—Padi 5& i

i nterference; E: Material young nodul us; tn pin

whm‘ee t hi ckness OD. t ube external dianeter Gad =

“5'?8' %;%Jf&e%é;ess wt: tube wall thickness 20 R ,:

E: Materlal young modulus;
tn: pin nose thickness

OD: tube external diameter
c.q = Material yield stress
wt; tube wall thickness

Rq: pin nose radius

v: Poisson’s coefficient (=0.3)

b = active length of contact pressure,

3/4
Vo 5.Et] |31 02}
e

2. The joint according to claim 1, wherein there is provided a thread with
trapezoidal profile and with a clearance equal to or less than 0,15 mm between the
stab flank (6) of the male member (1) and the corresponding stab flank (5) of the
female member (2) in the assembled position.

3. The joint according to claim 2, wherein the male member (1) has a front end
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v: Poisson's coefficient (=0.3) b = active length of
contact pressure, 3/4 Vo = 8. Et"3 31- 02 6-UZ R'2t"2
wao 226/023020he joi nt according to claim1, wherePaTER008/009870
is provided a thread with tirapezoidal profile and
with a clearance equal to or less than 0,15 nm bet ween
the stab flank (6) of the male nenber (1) and the
corresponding stab flank (5) of the female nenber (2)
in the assenbl ed position. 30 3. The joint according
frusto-cbaical 2butthentesurfadee (Mafasmingriser apdlp hhsomprisedt in a range
end WD 2004/023020 PCT/ EP2003/ 009870 11 . .- .
beinasn o B AEaTS dBh ENe SRACHANY B & eaiiudinal axis gf) defined by
théX&inﬁO”p” sed in a range between -15 and -5 with a
pfane orthogonal to a longitudinal axis (X) defined by .
4.t Withg {oint acdordinphto jctaimt 3acd@reinnBst bag laaivalue, camprised in the

Rs i.sed.in th 5
rangehaesn 2 b S8 P a1t bUfr B FOBLLF Bbs 1Rad géo mm.
5."Re io'?nt dRrdifY 6 cREHOB,AVvRErei? Rel fdsa Jaludhesprisé irmtse range
a value conpriSed in the range between 30 and 100 mm
betaeen A0udred 000 ovm dorartither oyteDyliapreteedD} ablgss framid0 sim.

The (aqint according. t f j r r e .
6.t'ﬂée {metea%{@é!gdt?l Y. cgf agmgﬂd@gfﬂ? %eﬁgﬁ\e r’{ﬁéorﬁglg rglgegg)er (1) is
profRIsBNh tABrdher & il segrapheand Zhe Fempleometiatsbri (@) isl Provided in

the end of a pipe connecting sleeve Wltg two fenal e
theres, ofa pipeeonpeaiintslesyel Wil twe fempleenes-ai ms 4 or 5,

rejn.t : e ) d oV itRa t i
7.p0E i ARG SRS Qg 3 obECWHERS e rieaRtmber (1) s
provideidsin the @riddesttion of kefirst pipef segraenband g dermalpmmember (2) is

8. A tube of definite length with a portion of at
prowiged 'ﬁﬁh%?ﬂ?@gﬁtsﬁcﬁ%ﬂ%ﬁegfﬂ‘?ﬂt 15 thread on the

8.°ﬁttﬁ[)e.Sd’fréé?ﬁﬁeﬁeﬁeﬂneﬂitﬁ°a Peﬁmr{ Be aiBdRt RNBRFerhly Povided with
the ] 0i nt g

aving the characteristics of one or nore o
thedéad wh thet oufer sturfadetadapted tdefoimi the malgytrpemben (4) of the joint
grtion of at | gast, an extrem roviged with thread
h \ﬂngmeFfﬂﬁ{éﬁeé'aﬁ?%efeo%%f”&&e F’E?Ymgﬂ%%t?ge f emal e menber

9. A)«tuBfal6fh@efirfitbtr1bng}mawhﬁga pofticHaf atlest siri estremitpprovided with
nore cl ai ns o 7. -
thread on the inner surface adapted to form the female member (2) of the joint

having the characteristics of one or more claims 1 to 7.



