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WO 2004/ 072533 PCT/ EP2004/ 001252 A THREADED JO NT FOR
TUBES Field of the invention The present invention

WO edoaes3z o a threaded joint for joining tubesPCEER2004/001252
particular, in the natural-gas and oil extraction
i ndustry, which has the 5 characteristics of Caim1.

' th as pipes for punping gas
Aiﬁ"‘@ﬁ%ﬁé@@%@ﬁﬁ&% the drilling wells
Fieltf BF ehe fifverdtiier i ption of the state of the art In
oilfields.it is conmon practice to use netal

The dquesent dnvestighh rei?tﬁSn a dhreaglesh ipint for, gmaﬂn@h tl&?@ﬁt yised, i
p%@éﬁlgignﬁo?ﬁ@t Paﬁ‘fral"@ir M‘eofle%?ﬁ%@tfcfr? i?ifju9¢?1 QGhieh! has the

und ror ex |on of
clearhctecisticsrof Etimi uL@aldatUbes can hehasayt haihags pmesrfnalpumplng gas

t ft h f
ol andiaseasngs o g i Sl BENGEVER, Co' t ne'desi T od”

DQQ@FIFtIBﬁ%fQRE%téﬁaéhﬂfé ag string of netal tubes of
di aneter, the so-called "tubin i S:inser

Ini eilfields it s sprynon prctisartei we medal| piges @?@rdgggte length ijomed to
fo?ﬁﬁdé Urit! %nu%hf]% ﬁﬁréﬁ% tﬁgr(;égﬁﬁ t%l%iﬁ@rés@n‘/ﬁ% Bpgas or oil are
e rt

he” Casi co e tubing are
fouhdﬁonpext@mmfsthammrbl ed by neans of threaded j oi nts

T%@gl;ag lorrgeglwygﬁega qaﬁg f%lgg}ea @%ﬁﬁ%gﬁ%%ﬂgt&)&ge well, in the

cHRRBEST BF Iﬂﬁ@l 08ingomistal Rubeghithe asvk-cdlied feaming’t Awce the desired
joining of the connectors, The | ubri cant .noral |

depthihgsraea GRCASH: 3 sping; phmetgldubeg P §m@+'eh€lmﬁt¥r 158 So-called
“tggh ' s ﬁs‘é‘}fe ﬂh%a@aglh C%P%ﬁmpTr‘iﬁf% h@tﬁd%r@é@h?dr@bﬁrbons to

ngeér o ealth an for the environnent. Apar
thier sunfades Bothkthef colammufarothe aasing eandihshicelvnam fer m%ttubmg are

tack f
oL i el ockys ALSbRRTRIBL PR of BOAETIHK A male anc
fe‘isﬁaléItype/%ot-cmlbhqamahdatoxanemb‘ersal d quantity. 25 In '
8 anal ehQ}ﬁgghlg}agﬁggqusreseéﬁé@gggg%%ggouqqtsfaocilﬁgﬂp uss'a Ylubricant to
fa%ﬂn'iété%lﬂlr#&’bf & coAnactersIo/fe iMricanthbemaiieubéd montalns within it
contact pressure generated by the interference betwee

smRb parigles o heawyatals; FHeads leadiar cappeR; Hagse Rcavy metals are

I bed above is
dg'ﬁ@%hﬁﬁw ﬂ%ﬁlﬂtst@&ce)ﬂodopeéﬁgo and is the
ApaFtcﬁwﬂnethe oiskrofdppllutipn, anotber gseblem diaate mughi keh tackled is the
ent ai |

SEBee hL HS368S i g oms  very

sensitive o the variations of said quantity.

In general, galling occurs since an amount of lubricant less than the amount
necessary does not ensure correct lubrication and does not enable the high
contact pressure generated by the interference between the male and female

A threads to be sustained.

A problem opposite to the one: descnbed above is encountered in the use of dope
and is the so-called “over-doping’, or excess of dope, which entails the difficulty,
during screwing of a joint, of disposing of the excess dope at the ends of the
threads of the segments of Atube. The entrapped dope can, as a result of this,

develop high pressures in the joint. In particular circumstances, such pressures
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- Exam if the fubsigant: |SSareﬁlﬁd| DA eRAreCHATH

threads of the segnments of tube. The entrapped dope
can, as a result of this, develop high pressures in

WO b@4joeses . | n particular circunstances, such PCEEBUIE601252
WD 2004/ 072533 PCT/ EP2004/ 001252 2 are able to
produce a plastic deformation of the pipe segnents in
the threaded portion, and may |ead to the col] a

are Ia@lepltml preduee a pastc %f@ﬂ]ﬁi@ﬁo@fe’qh@nplpﬁagegy@@msr |B ?\e threaded
ne 1 nrtng&g;%? tc% hlie e5d aj:%v'afetﬂgsp?n n?é}ﬂbfeace'géé)gald phenomenon

e nust be re
haEdeo@iﬂr@dWh@q‘mhf R)sebets dffiectivepess] carsd th& phpeveegments and/or the
sufficient space for penetrating the interstices of

slagye MHeRRIreR)aCed-se i f there is not sufficient' space
Eﬁ@é%;ﬁlhg &bd‘ulré’Wh%ﬂ thb%ﬁé’&éé@ﬁo@ﬁa%‘%uﬁwmﬁcﬁpa@@ foﬂ’lpenetratmg

l'emis even nore serious in the case
the mtetstmes lof tbe ¢hnemdnooalse ikthare is Rot ﬁp@c&g\g SPace éor it to flow on

I ub n bet t I
tng BEGS B le IRRRBR, Dot oo e SRl S, o he
Htaal 5’%?]@ pgﬂmm i legenlmor@&cerlcxmped thé\cpsa of lal joint aVitlt inore than one
0 e above
s g U BB W e v

'aﬁd 9 o%@%vé\fam eeReh LEOIS haois de d.
ervorfr gﬁj .ubri cant gon5| s{gshnllﬁr? t he m"g‘reat |\'(ﬁome

A cpnmbiersoju%orvdpdtl‘@pab@vgemr@b@mtlﬁetos@a% SwiiScFpservalr for the
lu l?r | aé 9&10"’%5 btéﬁmed B?{tw&ﬁﬂtthé‘ﬂhé ¥egfed can thus
& t 0

ormance oint. Even if the
THéJbrsediiaMtalgs r@spltingdrom momdmgaatreamm of mgcgatn@onssts in the

oL ST SR i HRREE B 565, ot b a oss

'-of%hhhﬁltyaéﬁéc@ﬁ thﬁ@rémjd@tthelderfolﬁmance@atlmb jairtt. rrust be

consi dered that the operation of @ﬁllcatlon of

o $BMS %rpbiq{gs referred to
aﬂ%e Hay! Sridd) ﬁﬁnﬁl?‘?f gHdréng é ﬁaéwwr@ﬁormmy wftdistrivation over the

I's’conséquently particularly expensive in 'terns
erﬂh’eialrmeoﬁtl'dejotrﬁsources The frequently adverse

d .
U BT a0 L S04 Bl i bBROR BF it of the
Iu@ﬂcérﬂ@s thrrieabieut grattesplatiomblaé the moahent26 wmclmth:eestrmg is lowered
sy I colE s SoneutlertiabERicBlark) bFBo A4 TH, g8t time and
re%88.3£eﬂsedrr¥é/ frdfuey K ativérse eAvirorvens YCond’ltinmsa&enger both the

nmonstrated by the increase in the thjck
prehisevdtsageiof the @n%lqunt qﬁ,lubr@g\nf g@éi ,|t§rppepllca{|gn on the ?hreaded parts

" problematical.

In order to reach the ever greater depths at which accumulations of hydrocarbons
are found, the levels of performance required by the market are continuously
increasing, as demonstrated by the increase in the thickness of the walls in use for

oil extraction.

In order to deal with the above problems, there have been proposéd solutions
regarding the dosage and sizing of the spaces that are to be occupied .by the
lubricant. ‘

A solution to the above problem of entrapment of lubricant has been proposed in

the US patent No. US 4 830 411, which fixes the minimum extension of the void
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In order to deal with the above probl ens, there have

been proposed solutions 3o regarding the dosage and
waewinmesed t he spaces that are to be occupi ed PYT/EP®04/001252

| ubricant. A solution to the above probl em of

entrapnment of |ubricant has been proposed in -the US

Patent No. US 4 830 411, which fixes the m ni rum
spaceebatweerothe male dhteappandotheoferaals thesad-Foaidayalye g fixed at

0. ég\rﬁﬂfégfzﬁ e‘r?("is%ﬁh X@@)tg%p%&%h{%ﬁﬁgnﬁ *&%p‘;sg@érgr taﬁ.gf@r‘évent the

prébleass dhienprisanment! can expand and prevent t he
A furt

A Rithasaras Phimevine PRabsriarence e SIS, priiBaity hien the pipe

watkBSn comstelsioh! nc&r%iﬁéfiﬁ $édhrbrn? YRS géb Sbét\WeéﬁQ'h@ laﬁGtet $ide of the
gap between the acute sid le and f

maler aadidemate threatdssasi diselasedeint p@r@atr ﬁ@ﬁvm@m M&@Q@GQZS which
seeSt a SHRBTRL RaR R4 HAREr BR02 e EBfteBlmding & BLS mm.

Agkopssulicoh el abbrg, considevirgyploe, exantple e adtdeadgd Jmnt with 6 TPI

(thrﬁpag@%fmqh)nmht gr @Eﬁr ! ncB r%gfe? 08 meﬁmtg%gce above

thé *Pﬁ&l@%?’éﬁili éﬁ@tﬁ@f@h’\ﬁettﬁfe%@d aceGeii Ogjtmmett@abﬂﬁﬁg of US patent No.
eachin pat ent S-A- 483041 1, must

USGhgB002% mHst b o Gt 0 26man kI 018 ShPENET Proieag o pressure
ofo Ilg) Hf ! f r% fthe],_ hérlﬁ)vt=,=hfot§‘l r‘rﬁei %lfp%'c?er‘&tré(se?ﬁécéa difference of

erence o
drbme\t@eusf m 52 root, Hietweeh tha@umde of dbe reald tube ardsirhaemarde of the
? tfenale tube. 15 The area of the crltlcal section
Qﬁrﬂ is-the area of an annulus, and said area is

Tlgégléfé%fa mef@ftrcbhgefldh czfrvg jdintris the abéé(og Enmanhbkispiand said area is
us.is define

diffeen ifplethesRin: RNCHTRS tha ko ?P% tB'ﬁ négﬁésafrdgnn@%@vsgﬁ Qfaﬂ'aed by the

rnﬂépgr\é%etgf ‘Jb’)‘ Bf h?r?lpbhbﬁﬁ% 8REMSRE, aM iblythe dRiméiee alt)% groove

annu I ned the outer di amet er n(%a
oftihe Ipsirmrmdj ebgaged \dhrmé@reth%lpox raidgaryyies i de J h¥ithe outer

dra Qég og@%g)gsjq 8 Wﬁréep%rﬁete f al’)"ﬂ'ré gr@@t\%ﬁ?f fHeast thread

gj;ddrfference of 0,52 mm between the outside of the

| CE%%%P%&&E@ W SRR taRGen SAG, 100 e Ty to,pe constant,

sér@ %rﬁe%ﬁ@e 8f.0,52'mhh Beticdttihedb isideof dhe pireand tiesithsidenef the box
hr eaded portion does not work when conpressrve

4 carbmgi:ucgrtbe Heplormance of the joint.
* Furthermore, on account of the large gap on the stabbing sides of the thread, the -

threaded portion does not work when compressive loads are applied.

It emerges therefrom that preventlng the problems of pressure of the lubricant and
achieving high performance in the joint are requirements that go in opposite
directions. '
Summary of the invention

The main purpose of the present rnventron is to elrmrnate the disadvantages
referred to above.

An object of the present invention is to provide a pipe joint in which dry lubricant is

used.
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It energes therefromthat preventing the probl ens of

pressure of the lubricant and achieving high
w@eeohorasance in the joint are requirenents thapChBP1004/001252

opposite directions. Summaty of the invention .30 The

mai n purpose of the present invention is to elimnate

the di sadvantages referred to above. An object of th

Argra@kventagawwrw@% framt thepisei efeaadpi HbricanhanpliedhPr Hﬁe parts
contelrelBf i 19Bat §Rend Bt AT BESERHE fabrcqtion of e tubes s to
pregentthe Ene@dytol oglonyi marnipeaqimns&ﬂrllobrlaa(;nnﬁnrr{g operation.

t t,at t 0
AS gnepesadusiter O e bt Ro o riuidth 851, BEGRIAS excess

Iut%’cfefrﬁ R p@é’ﬁbféttbQﬂﬁmﬂie ki Hebaidtg ofAHE jBitit, ThE diensions of the
a consequence of the facf that 'no space is required

thlfe@d st alhei ﬁgleéams reslucingr itbanempty sRagRS saml econsequently
r e joint, the dinensions of
m?rﬁé%lﬂgztf\ 6{%3 o%@r%ﬂ?%d o er'ﬁnces reduci ng the enpty
A ﬁmﬁmsmdctcm‘rmcpreaemymvenmlemstm gptnrmzqoail fiioe mneesmﬁs of the
S of t resent
joing Se g8 pueifize e RIS B 1R A SRR TS et o

A t8rreed §Fzﬁ11d Bﬁtﬁé)ééﬂlmépbeﬁfﬂeﬁfcal aﬂd\mn@nsme charmeﬁstucs of the
therein A correct Sizin

thg?@ﬁh@md ptthe jaid agianwhaleds slei geﬁgba{éh@rf@@mlﬂa 88 ohClaim1.
A é&?&ﬂg g?é) Mﬂﬁnl Bl‘o?)kséa \ﬁl’[l’f“’:ﬁegolrﬁe Sg@?%é@httlﬁﬁ‘ention, the

or fmu cordin I on
mcmeapesneme\mﬁcai Iaeeq of hlre joiht may lpe geaater thangiflei on, t he
rease j.n t Clei t i area of the joint may be -
B@?éﬂ?ﬁ?"?hgﬂ o?&heéqu descrl ption of the figures 15

' Figin@H flubtratdsus joiet csmmoniy mﬁad:mrtherdllyemmﬁonnndlery,

Oi |l -extracti on i ndust are

F'@%ﬂ%ﬁr%éﬁ 4 and, 8ar ﬁﬁnfﬁ{gg%f”lﬁggy gn%P?PﬂééPgﬂ}ﬁ J‘OIrgl gur e t5 :
qunﬁr‘éh over ﬁefe? O;Sr%f’er?éHJ%’thBG%éﬁt af NgahedLigdh jj@intt with overall

mensi ons not nuch | arger than the tube

dilmeagionsi ngi meuch lengsidhan tihe dihelodid made up j oi nt
YUy A g N SO Bl St ot
geket &hd larseeﬁ rlnglnul she rrEnaliparnofahedhreadedtargel and
Flgw@eBwagrateseéﬁ mtegrarfefp hoﬁ?ntethléal witf oVel8R Hidknbidfs equal to
those of the tube body.

Detailed descrlptlon of preferred embodlments of the invention

lllustrated in Figure 1 is a joint comprlsmg a male member or pin 1 with external
thread 3 and‘ a female member or box 2 with internal thread 4.

After accurate studies aimed at obtaining optimization in the sizing of the joints, it
has proven possible to define mathematical relations between various parameters
of the tubes.

We shall consider a thickness of coating of the dry lubricant of between 5 pm and
30 pm. ' ' | |

The area gy of the free space be’rween the threads engaged in the section of the
joint considered on an axial plane is less than 0.4 mm?/pitch.

- g, £0.4mm® / pitch.
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Det ai |l ed description of preferred enbodi ments of the
invention Illustrated in Figure 1 is a joint
w@owpnissing a mal e nmenber or pin 1 with externedT/ERSH04/001252
thread 3 and a femal e nenbe¥ or box 2 with internal
thread 4. After accurate studies ainmed at obt ai ni ng
optim zation in the sizing of the joints, it _has
Spidoeampty Afer T designated O saterenca nUBILAr Hnis represented in
Ny, Vv o er I
F@g‘k%e%elrt 'Z‘ h?%k%{%@% C@gt%gﬁ Fﬂ? \'\E{P‘ g}y\%ﬁugdr??%acn'ﬁt) or else
cofsideingete area Gimthe3dedizea fofith casirepregantet! in frigudrece

RS oSBT S R g B 375 e s o by
BB BB £ Tl DIV ALRTERS) i orior
piewehbany efnexpectedrooriact Bstwiesnrtbe isidasnofciie threadsy gais maximum

oot sdf e B GR o “area o' che” *°

Al 88 pslafier d@ﬁné@meﬁ%@hemel Aommireal rempBty Vélume NW and the
consider a thread with 4 TPl and a tooth hei

nevainal ipeter; diameten OF olthe tube RresRpdoin iggh q@?lch is given by the

approximately 0,3 mmR. Conse uentl , In
AR guent Ly

prevent any unexpected contact.  between the
sides of the threa(}zwmgr qu E sion of said
area is fixed at 0 Second r katlon i s defined
bet ween the nominal enpty volume NWand- the nomi nal

D@*ﬁhéﬁ &4 opiinal GRApY vohane Ubeareipdes o€ dhe ramoahesf empty space
ch is gjiven by the 1o follow ng fornula: Nw [cm
PHﬂseﬂt“ﬂlthiU'@ngPmtrch ] Defined as noninal ‘enpty vol une

Thé ?éll theOF)aH?ﬁet%FW'\V‘?/ RlusE'Hel ¥aRBRASd By e§8llating the empty

nt. The val ue of the paraneter NW nust
Sbacemlbetwmaewoem%ttfﬂﬂaﬁgseﬂlé enpty 15 spaces

et s
U 4780abh5n Ry Tpiiesindbf bt o3fDicted SORRKERG, o ©
ef¥ethd effesthac Spaoe td1rethae aelesobf thee tlnmladadanchbetween crests’ and
ﬁﬁ: \qu?q §C&\§‘§ggé HN(?h rﬁg ﬁgret hr(xe“nuttt\qulyt %, %%Séd %€ the nominal

configuration. The calculation is made usmg the following formula
Gy = gp x(PTL + ITL x k)x TPI

where Gr is the total empty area in the thread [mm?]
PTL is the perfect-thread length [ins]
ITL is the imperfect-thread length [ins]
TPI is the number of threads per inch [ins™]
k is a constant which assumes that in the imperfect-thread length the empty
spaces are greater than the empty spaces in the perfect thread on account
of the crests of the threads that are cut. In the above-mentioned formula,
the value of k is 5 and is calculated simulating the engagement of the
threads in a portion of lmperfect thread.

v" Other empty spaces G, designated by 7, of the joint, which are illustrated
in Figure 4, must be calculated when the male element and the female
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configuration. The calculation is made using the

followng fornmula: 20 GI' = 9T x (PTL + ITL x k) x TPI
wobene7533 i s the total enpty area in the threapCT/RPR)P4/001252

PTL is the perfect-thread length [ins] ITL is the

I mperfect-thread Iength [ins] TPl is the nunber of

threads per inch [ins-'] 25 k is a constant which

assusiementaarg mated in rﬂb%rm@@iﬂalt orfigyratianytln thire casp e nominal
spacgﬁ,{‘ﬁ{, dé‘Wstha” the enpty spaces in the
hrea

perf €c on account of the crests of the
threads that are cut ab oned o la,
m%\])m@ﬂ’rm A{ g |t he -

[

t he val ue oNW &s\&, m Hs
threads in a portion of ect.

engagenent of -the
thread. 30 / OQther enpty spaces Gc, designated by 7,

Aothiftdheslaiiomntis defined bntweéhltbetnmladl void Folgmree NA/V,nthet diameter

Ol 0 25 9THOR) EhslsRseoB 3 Bogy e feniUh WErR niminal voi

‘ va&%é‘QW\N}' cefiUjAtedr Qé'd&bcnb@cé_rbﬂeﬁndi%ﬁﬁ St rbé'“c@ffelated to the

empty vol ume NWis NVIj =
fatiowing formr8a4 mm in A thi rd reI ation is defi ned
between the nom nal void vol masl]lvv the dianmeter 5 OD,-
and the noninal thi ckneswl[‘f”ﬁe body ofj the tube W.
Said nom nal void (l\wz | u' at ed as

descri bed previ ousl ybqirﬁgt be co?;rmeil ated to the
fol |l owi ng- fornul a:

V\gtp@é)@pgrﬁm.ggertﬂp SQ%JQL rp@BFSIQP%CIé *1(1 h.[}g% %13|deredv¥hat NVV
§éﬁl‘§rt‘h@ surRasf %\W(e& Qoffié ?EﬁﬁéléaI‘Wﬁw Yo dfi %@ﬂing and of

l"'ume (princip i'n the region of sealing and

G [me

al
:mpgéecttethreacﬂl)r @ad) obad Ilmaravaiuusemat\Aacwseﬁawﬂh nid¥ee pedgct-thread

l%'F the perfect-thread Ilength. As a result, the
§ ‘ease 'in the enpty volune due to the dlfferent
Asengédulioftthe ncresse imthecemptyt valfimehduelid fher differeat! length of thread

t hi ckness tte omated the s uare
ohqcaLit & thS ulitersct VL segy b Bhiter SpPsihated By the square
rostbHEME Becaiide thebriply @8Riné fareedch individual pitch of thread is very
small if compared to the total amount of empty space present in the joint.

The values of said parameters are represented‘ in Table 1.

Nom. Diamet_er. Empty area | Empty volume | nvv NVV
[ins] [mm?] [cm?] oD | OD x4Wt
7 3/4 59,9 37 4,8 1,24
10 3/4 57,4 49,2 4,58 1,3

~ A further preferred embodiment of the joint is represented in Figure 5.

This illustrates a joint with a tapered thread in two stages with central shoulder,
devised in particular for use with dry lubricants.

In said joint the two. stages assume a value of tapering of 8,5% on the diameter,
‘with a thread profile,A as in Figure 6, with an angle a of 4° and.an angle B of 20°.



small if conpared to the total anount of enpty space
present in the joint. The val ues of said paraneters
wae@4nessesented in Table 1. Nom Dianeter. EnpCH/EP208£001252
Enpty volume NW NW [ins]7[mR] [cnB] OD OD x W
73/4 59,9 37 4,8 1,24 10 3/4 57,4 49,2 4,58 1,3 20 A
further preferred enbodinent of the joint is
Aacepdingeint said mdragiageoys Gfﬁb@,dlmfmjstt$%t¥§r€2{“?'%‘?9ﬂed\/\rpﬁfﬁmeters
.two stages, with central shoul der,
asagblaeog'g%A6‘n@§tq%élﬂ ar for use with dry lubricants. In
saNem.oi n the two. |stages assune a val ue|of taperijng t
of 8, 5% ohEmpiydirearst er , 9t wi t h| BEMPh ¥leMmEnof W&y ag i nNVV
Bigmeters, '%%ng&angl f 4 and[fniag angl e o of |28 x Jwt
W){/ 4/ 0725 : / EP2 012p cording to sgid.
advant ageous enbodi nent, the aforenentioned paranmetlers

assume the follow ng val ues: Nom Errpty are‘a gr Empty

vol NV Drarrete W
[ 347%42N¥36 @iasmﬁjgg%bl .3/ 32(31,:%{3%),28 33088

3 0,83  Another preferred enbofli ment of tHe j oi nt

accordingt-to-the i-nyention—+s—b—represented—+nTgure

7. Said cnnstructior relates tp a nmade up |t hreaded _

Joqﬂt% W th sgngl e4st agepg apered tBgead. |t c®nprijses,83

oul def for abutnent, set in a positiagn

correspondl ng to the nose of the nale tubg, a ‘

fret-al=to-netat——seal—and—a TTTNg-Seal- gasket tocated in

the threaded area. The tapering of the thread is 6,25% )
Amasthbhepmree«bf efmbbelimentd of, 586 i jointheaccasdingf ta - thel invention is

= bl 0o oo B e s o
' wiltl‘i’%ﬂ'\\%e er8d thdadangte frlséb% bhadlden foi diutnient, set in a

/O 2533 PCT/ EP2004 001
position correspondlng to the nose of the ma tube a metal-to-metal seal and a

ronroc

ring-seal gasket located in the threaded area. The tapering of the thread is 6,25%
in the case of 5 TPl and 8,5% in the case of 4 TPI. The profile of the thread is a
10  modified saw-toothed one of the API type with an angle of the load side of 3° and

an angle of the lead-in side of 25°.
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CLAIMS 1. Athreaded joint for pipes, conprising a
pin (1, 1', 1") and a box (2, 2', 2"), each having,
wa@eooan7idseast one end, a respective threaded popPCT/BP2004/601252
whi ch said respective threaded portions are coated
with a layer of dry lubricant having a thickness of 5
between 5 mand 30 mand in which a nom nal void
ChAIMSBe (NW of the space (6, 7) between pin nenber

1. Kﬁgg %%%mi‘,hégq\gﬁgmb'?w (Pe 1f Of) angggbép(m a2"), each

havitRy), avat fedst oneendd aaaepmtlvefthmdgdppcm;gn inovhigh said respective

thrf@?;\rqigggn?grghg% ?atrggq%%gééjw B a?q.rgtl)@ gé/ gjﬁ?‘@%ﬁgﬁaﬁdﬁ‘a a thlézkness of
be@&e&ﬁ %{#l?‘l%(f Qd\)Muﬂ*("aHS irh WhrBH 8 rio'f*mﬁé! Vil vetlim&VINVYidf the space

wher e I's the thickness of the
(6\a) betefeesapid member aBd boxt rlmemimds pizedtsathebils fajlowdng formula
C|a|fm wherein the area gT of the free space (5; 15 -
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4. A threaded joint according 1o any one of Claims 1 to 3, wherein each of sai
male and female elements is provided with at least one seal element.
5. A threaded jomt accordlng to Claim 4, wherein the pin has two outer threaded

portions (12, 13) havmg a frusto-conical shape, which are axially staggered and

- separated by a shoulder (9), andlthe box has two inner threaded portlons (10, 11)

having a frusto-conical shape, which are axially étaggered and separated by a
shoulder (9"), which acts as a detent during screwing.

6. A threaded joint according to Claim 4, wherein the pin has an outer threaded
portion of frusto/conical shape and the box has an inner threaded portion having a
frusto/conical shape, and each of the pin and box members is provided with of a
shoulder set at ét least one respective end of the said threaded portions, adapted
to act as abutment during making up.



